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  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/363




  Base-Ten Positional Structure means that the value of a digit depends on where it is placed in a number.
In our number system, each place is worth 10 times as much as the place to its right. This is called the base-ten system.
For example, in the number 352:
	The 3 is in the hundreds place, so it means 300.
	The 5 is in the tens place, so it means 50.
	The 2 is in the ones place, so it means 2.

Even though 3, 5, and 2 are single digits, their values change because of their positions.
Let’s look at the places in a number:
	Ones
	Tens
	Hundreds
	Thousands

Moving left in a number makes the value of a digit 10 times greater.
Moving right in a number makes the value of a digit 10 times smaller.
Here is a place value chart:
Thousands | Hundreds | Tens | Ones
For example, in 4,582:
	4 means 4,000
	5 means 500
	8 means 80
	2 means 2

This number can be written in expanded form:
4,582=4,000+500+80+2
Expanded form helps us see the value of each digit clearly.
Important idea: A digit in one place is worth 10 times what it would be worth in the place to its right.
Look at the digit 7:
	In the ones place, 7 means 7.
	In the tens place, 7 means 70.
	In the hundreds place, 7 means 700.
	In the thousands place, 7 means 7,000.

Each time the 7 moves one place left, its value becomes 10 times greater.
We can show this with multiplication:
7×10=70
70×10=700
700×10=7,000
This pattern is what makes the base-ten system work.
Worked Example 1
What is the value of each digit in 246?
Step 1: Look at each place.
	2 is in the hundreds place, so it is 200.
	4 is in the tens place, so it is 40.
	6 is in the ones place, so it is 6.

Answer:
246=200+40+6
Worked Example 2
In the number 5,353, what does each 5 mean?
Step 1: Find the place of each 5.
	The first 5 is in the thousands place, so it means 5,000.
	The second 5 is in the tens place, so it means 50.

Step 2: Compare them.
The 5 in the thousands place is worth much more than the 5 in the tens place because it is farther to the left.
Answer:
5,353=5,000+300+50+3
Worked Example 3
The digit 8 is in the tens place in one number and in the hundreds place in another number. How do the values compare?
If 8 is in the tens place, it means 80.
If 8 is in the hundreds place, it means 800.
Now compare:
800=10×80
So, the 8 in the hundreds place is 10 times the value of the 8 in the tens place.
Worked Example 4
Write 6,104 in expanded form and tell the value of the digit 1.
Step 1: Name each digit’s value.
	6 is in the thousands place, so it means 6,000.
	1 is in the hundreds place, so it means 100.
	0 is in the tens place, so it means 0 tens.
	4 is in the ones place, so it means 4.

Step 2: Write the expanded form.
6,104=6,000+100+4
Answer: The digit 1 has a value of 100.
Things to remember
	A digit’s value depends on its place.
	Each place to the left is 10 times greater.
	Each place to the right is 10 times smaller.
	Expanded form shows the value of each digit.

Quick check
	What is the value of the 9 in 394?
	In 7,281, what digit is in the hundreds place?
	Is the 6 in 60 worth 10 times or 100 times the 6 in 6?
	Write 8,430 in expanded form.

Answers:
	The 9 is in the tens place, so its value is 90.
	The digit in the hundreds place is 2.
	The 6 in 60 is worth 10 times the 6 in 6.
	8,430=8,000+400+30

[image: 📋]   Summary
In the base-ten system, each digit has a value based on its place. Ones, tens, hundreds, and thousands are all connected because each place is 10 times the place to its right. When you understand place value, you can read, write, compare, and break apart numbers more easily.


  
  Put what you read to the test

  You've worked through Base-Ten Positional Structure. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/315
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  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/364




  Reading and Writing Large Numbers helps us understand how big numbers are built. In 4th grade, you will read, say, and write whole numbers all the way up to one million.
Big numbers may look tricky at first, but they become much easier when you break them into parts. The secret is to use place value and to read numbers in periods.
In our base-ten number system, each place is worth 10 times as much as the place to its right. That means a digit can have different values depending on where it is in the number.
Here are the place values you will use:
	Ones
	Tens
	Hundreds
	Thousands
	Ten thousands
	Hundred thousands
	Millions

We can organize these places into periods. A period is a group of three digits.
	Ones period: ones, tens, hundreds
	Thousands period: thousands, ten thousands, hundred thousands
	Millions period: millions

For example, in the number 456,321, we can separate the digits into periods like this:
456 ∣ 321
The left group, 456, is the thousands period. The right group, 321, is the ones period.
To read a large number, follow these steps:
	Start at the left.
	Read the first period as a 3-digit number.
	Say the period name, such as thousand or million.
	Read the next period.
	Do not say the period name for the ones period.

Important: When reading whole numbers, we usually do not say “and” in the middle of the number. For example, 245 is read as two hundred forty-five, not “two hundred and forty-five.”
It also helps to remember that commas separate periods. Each comma shows where one period ends and the next begins.
Here is how some numbers are grouped:
	7,532 has 2 periods: 7 ∣ 532
	84,190 has 2 periods: 84 ∣ 190
	305,817 has 2 periods: 305 ∣ 817
	1,000,000 has 3 periods: 1 ∣ 000 ∣ 000

When a period has zeros, you still read the number carefully. Some zeros are silent, but they still hold places so the other digits have the correct value.
For example:
	4,008 is four thousand eight
	40,050 is forty thousand fifty
	308,002 is three hundred eight thousand two

Now let’s learn how to write large numbers in different ways.
You may write a number in these forms:
	Standard form: using digits, like 72,419
	Word form: using words, like seventy-two thousand four hundred nineteen
	Expanded form: showing the value of each digit, like 70,000+2,000+400+10+9

Expanded form is helpful because it shows how the number is built from place values.
For example, the number 583,204 means:
500,000+80,000+3,000+200+4
The zero in the tens place means there are no tens, so we do not need to write +0 unless a teacher asks for it.
Worked Example 1: Read a 4-digit number
Read the number 6,241.
Step 1: Separate into periods.
6 ∣ 241
Step 2: Read the thousands period: 6 is six thousand.
Step 3: Read the ones period: 241 is two hundred forty-one.
So 6,241 is read as six thousand two hundred forty-one.
Worked Example 2: Read a number with zeros
Read the number 70,305.
Step 1: Separate into periods.
70 ∣ 305
Step 2: Read 70 in the thousands period: seventy thousand.
Step 3: Read 305 in the ones period: three hundred five.
So 70,305 is read as seventy thousand three hundred five.
Notice that the zero in the tens place does not get read, but it is still important.
Worked Example 3: Write a number in standard form
Write four hundred twenty-three thousand eighteen in standard form.
Step 1: Find the thousands period: four hundred twenty-three thousand means 423 ∣ ___.
Step 2: Find the ones period: eighteen means 018.
Step 3: Put the periods together.
423,018
So the standard form is 423,018.
Worked Example 4: Read, write, and expand a 6-digit number
Look at the number 905,146.
First, read it by periods:
905 ∣ 146
905 is nine hundred five thousand.
146 is one hundred forty-six.
So the number is nine hundred five thousand one hundred forty-six.
Now write it in expanded form:
900,000+5,000+100+40+6
Notice that there are no ten thousands and no tens hundreds? Actually, there are no ten thousands because that digit is 0. Each nonzero digit shows its value by its place.
Here are some helpful tips for reading and writing large numbers:
	Use commas to break numbers into periods of three digits.
	Read one period at a time.
	Say the period name after each group except the last group.
	Watch for zeros. They hold a place even when you do not say them.
	Check each digit’s place value if you are unsure.

Let’s look at a few more quick examples:
	12,000 = twelve thousand
	120,000 = one hundred twenty thousand
	12,345 = twelve thousand three hundred forty-five
	500,060 = five hundred thousand sixty
	1,000,000 = one million

Be careful with numbers that have missing digits in the middle. For example, 600,007 is not read as “six hundred thousand seven thousand.” It is read as six hundred thousand seven.
When writing word form, use the place value words correctly:
	Use thousand for the thousands period.
	Use million for the millions period.
	Do not add extra place value words.

For example:
	34,210 = thirty-four thousand two hundred ten
	700,001 = seven hundred thousand one
	1,002,015 = one million two thousand fifteen

[image: 📋]   Summary
Large numbers are easier to read and write when you break them into periods of three digits. Read each period from left to right and say the period name, such as thousand or million. You can write numbers in standard form, word form, and expanded form by using place value carefully.


  
  Put what you read to the test

  You've worked through Reading and Writing Large Numbers. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/316
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  Standard and Expanded Form


Numbers can be written in different ways. Two important ways are standard form and expanded form.


Standard form means writing a number the usual way, using digits. For example, 4,582 is in standard form.


Expanded form means writing a number to show the value of each digit. For example, 4,582 in expanded form is:


4,000+500+80+2

Expanded form helps us see how much each digit is really worth. This is called place value.


In our base-ten number system, each place is 10 times the value of the place to its right.



	Ones = 1

	Tens = 10

	Hundreds = 100

	Thousands = 1,000

	Ten thousands = 10,000




When you look at a number, each digit has a job based on where it is.


For example, in 3,416:



	The 3 is in the thousands place, so it means 3,000.

	The 4 is in the hundreds place, so it means 400.

	The 1 is in the tens place, so it means 10.

	The 6 is in the ones place, so it means 6.




So the expanded form of 3,416 is:


3,000+400+10+6

To write a number in expanded form, follow these steps:



	Look at each digit.

	Find the place value of each digit.

	Write the value of each digit as an addition sentence.




To write a number in standard form from expanded form, follow these steps:



	Look at each value in the expanded form.

	Place each value in the correct place.

	Put the digits together to make one number.




Worked Example 1


Write 2,345 in expanded form.


First, name each digit's value:



	2 thousands = 2,000

	3 hundreds = 300

	4 tens = 40

	5 ones = 5




So:


2,345=2,000+300+40+5

Worked Example 2


Write 7,090 in expanded form.


Be careful: the digit 0 still has a place, but its value is 0.



	7 thousands = 7,000

	0 hundreds = 0

	9 tens = 90

	0 ones = 0




So the expanded form is:


7,090=7,000+90

We usually do not need to write the zero-value parts.


Worked Example 3


Write the expanded form 5,000+600+20+8 in standard form.


Put each value in the correct place:



	5,000 means 5 in the thousands place

	600 means 6 in the hundreds place

	20 means 2 in the tens place

	8 means 8 in the ones place




So the number is:


5,628

Worked Example 4


Write the expanded form 8,000+300+4 in standard form.


Think about the places:



	8,000 means 8 in the thousands place

	300 means 3 in the hundreds place

	There is no tens value, so the tens digit is 0

	4 means 4 in the ones place




So the standard form is:


8,304

This example is important because sometimes a place has no value. When that happens, we use a zero to hold the place.


Helpful Tips



	Always check the place of each digit.

	Read the number from left to right: thousands, hundreds, tens, ones.

	In expanded form, add the value of each digit.

	If a place has no value, use 0 in standard form.




Common Mistakes to Avoid



	Do not use the digit alone. For example, in 4,582, the 5 means 500, not just 5.

	Do not forget zeros. For example, 6,042 has a 0 in the hundreds place.

	Make sure each part of expanded form matches the correct place value.




Let’s look at one more number together: 6,042.



	6 thousands = 6,000

	0 hundreds = 0

	4 tens = 40

	2 ones = 2




Its expanded form is:


6,000+40+2

Its standard form is:


6,042

[image: 📋]   Summary


Standard form is the regular way we write a number using digits, like 4,582. Expanded form shows the value of each digit, like 4,000+500+80+2.


When changing between forms, use place value to help you. Ask yourself what each digit is worth, then write the number the correct way.


  
  Put what you read to the test

  You've worked through Standard and Expanded Form. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/317
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  Expanded Notation with Multipliers helps us show the value of each digit in a number.


Every digit has a place value. A digit can mean ones, tens, hundreds, or thousands depending on where it is in the number.


When we use expanded notation with multipliers, we write a number as the sum of each digit multiplied by its place value.


For example, in the number 3,482:


	3 is in the thousands place, so it means 3×1,000

	4 is in the hundreds place, so it means 4×100

	8 is in the tens place, so it means 8×10

	2 is in the ones place, so it means 2×1




So we can write:

3,482=(3×1,000)+(4×100)+(8×10)+(2×1)

This is like regular expanded form, but instead of only adding the values, we also show the multiplication that makes each value.


Regular expanded form for 3,482 is:

3,000+400+80+2

Expanded notation with multipliers is:

(3×1,000)+(4×100)+(8×10)+(2×1)

Both forms show the same number. The multiplier form helps us see why each digit has its value.


Main idea: each place is 10 times greater than the place to its right.


	ones: 1

	tens: 10

	hundreds: 100

	thousands: 1,000




That means a digit in the tens place is multiplied by 10, a digit in the hundreds place is multiplied by 100, and so on.


Here is a simple way to do it:


	Look at each digit.

	Name its place value.

	Write the digit times that place value.

	Add all the parts together.




Worked Example 1

Write 56 in expanded notation with multipliers.


The digit 5 is in the tens place, so it means 5×10.

The digit 6 is in the ones place, so it means 6×1.


So:

56=(5×10)+(6×1)

If we multiply, we get:

56=50+6

Worked Example 2

Write 304 in expanded notation with multipliers.


The digit 3 is in the hundreds place, so it means 3×100.

The digit 0 is in the tens place, so it means 0×10.

The digit 4 is in the ones place, so it means 4×1.


So:

304=(3×100)+(0×10)+(4×1)

This can also be written as:

304=300+0+4

Notice the zero in the tens place. It is important because it shows there are no tens.


Worked Example 3

Write 7,219 in expanded notation with multipliers.



	7 thousands =7×1,000

	2 hundreds =2×100

	1 ten =1×10

	9 ones =9×1




So:

7,219=(7×1,000)+(2×100)+(1×10)+(9×1)

And in regular expanded form:

7,000+200+10+9

Worked Example 4

What number is shown by:

(4×1,000)+(6×100)+(0×10)+(3×1)

First, multiply each part:


	4×1,000=4,000

	6×100=600

	0×10=0

	3×1=3




Now add:

4,000+600+0+3=4,603

So the number is 4,603.


Helpful Tips


	Start from the left and name each place: thousands, hundreds, tens, ones.

	Each digit is multiplied by the value of its place.

	Do not forget zeros. A zero still tells us about the place.

	You can check your work by multiplying and adding the parts.




Watch out for these mistakes:


	Mixing up place values. For example, in 482, the 4 means 4×100, not 4×10.

	Forgetting the ones place. The last digit is always multiplied by 1.

	Leaving out a zero place when it matters, like in 304.




Let’s compare

For the number 2,540:


	Standard form: 2,540

	Expanded form: 2,000+500+40+0

	Expanded notation with multipliers: (2×1,000)+(5×100)+(4×10)+(0×1)




All three forms show the same number in different ways.


[image: 📋]   Summary

Expanded notation with multipliers shows how much each digit is worth by multiplying the digit by its place value.


To write a number this way, break it into digits, match each digit to its place, and write each part as multiplication.


This helps you understand how our base-ten number system works and why digits change value depending on their place.


  
  Put what you read to the test

  You've worked through Expanded Notation with Multipliers. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/318
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  Composing and Decomposing Numbers means putting numbers together and breaking numbers apart. This helps us understand how numbers are built in our base-ten system.


In base ten, we group by tens. That means:


	 ones make 1 ten

	 tens make 1 hundred

	 hundreds make 1 thousand




When we compose a number, we join parts together to make one whole number.

When we decompose a number, we split it into parts in different ways.


For example, the number 347 can be composed from:


	3 hundreds

	4 tens

	7 ones




We can write that as:

347=300+40+7


This is called expanded form. It shows the value of each digit.


But numbers can also be decomposed in more than one way. That is very important.

For example, 347 can also be broken apart like this:


	2 hundreds, 14 tens, and 7 ones

	3 hundreds, 3 tens, and 17 ones

	34 tens and 7 ones




All of these still equal 347. We are just regrouping the same amount.


Here is why this works:


	1 hundred = 10 tens

	1 ten = 10 ones




So if we take 1 hundred away, we can replace it with 10 tens. If we take 1 ten away, we can replace it with 10 ones.


Main Idea: The number does not change when we regroup it. Only the way we describe it changes.


Lets look at some examples.


Worked Example 1: Standard decomposition

Decompose 582 into hundreds, tens, and ones.

The digits tell us the place value:


	5 is in the hundreds place  500

	8 is in the tens place  80

	2 is in the ones place  2



So:

582=500+80+2

That means 582 is 5 hundreds, 8 tens, and 2 ones.


Worked Example 2: Compose a number from parts

Compose a number with 4 hundreds, 6 tens, and 9 ones.

Write the value of each part:


	4 hundreds = 400

	6 tens = 60

	9 ones = 9



Add them together:

400+60+9=469

So the composed number is 469.


Worked Example 3: Decompose in a different way

Decompose 463 using tens and ones, with fewer hundreds.

Start with the standard form:

463=4hundreds+6tens+3ones

Now change 1 hundred into 10 tens.

If we take away 1 hundred from 4 hundreds, we have 3 hundreds left.

Then add 10 tens to the 6 tens:

6tens+10tens=16tens

So now the number is:

463=3hundreds+16tens+3ones

This is another correct way to decompose 463.


Worked Example 4: Decompose using more ones

Decompose 215 into hundreds, tens, and ones, but use no tens.

Start with:

215=2hundreds+1ten+5ones

We want no tens, so change 1 ten into 10 ones.

Then:


	2 hundreds stay the same

	1 ten becomes 10 ones

	10 ones + 5 ones = 15 ones



So:

215=2hundreds+15ones

This is a correct decomposition too.


How to Decompose a Number


	Read the number carefully.

	Find the value of each digit by its place.

	Write the number in standard expanded form.

	If needed, regroup one place value into the next smaller unit.

	Check that the total stays the same.




Helpful Checks


	If you decompose a number in a new way, add the parts to make sure they equal the original number.

	Remember: 1 hundred can become 10 tens.

	Remember: 1 ten can become 10 ones.




Lets check one together:

Is 528=4hundreds+12tens+8ones?

First, find the value:


	4 hundreds = 400

	12 tens = 120

	8 ones = 8



Add them:

400+120+8=528

Yes! This is correct.


Why This Matters

Composing and decomposing numbers helps with adding, subtracting, and understanding large numbers.

For example, when you regroup in subtraction, you are really decomposing one ten into 10 ones. When you regroup in addition, you may compose 10 ones into 1 ten.


[image: 📋]   Summary

Numbers can be built and broken apart in many ways. The usual way uses hundreds, tens, and ones, such as 347=300+40+7.

But we can also regroup, like changing 1 hundred into 10 tens or 1 ten into 10 ones. This helps us see that the same number can have different correct decompositions.


  
  Put what you read to the test

  You've worked through Composing and Decomposing Numbers. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/319






  [image: 📝]   Lesson 6: Comparing Whole Numbers

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/368




  Comparing Whole Numbers means deciding which number is greater, which number is smaller, or whether the numbers are equal.


When we compare numbers, we often use these symbols:


  	 means greater than

  	< means less than

  	= means equal to




For example, 9>4 means 9 is greater than 4. Also, 3<8 means 3 is less than 8. And 6=6 means both numbers are the same.


To compare whole numbers well, we use place value. Place value tells us the value of each digit based on where it is in the number.


In a number like 4,582:


  	4 is in the thousands place

  	5 is in the hundreds place

  	8 is in the tens place

  	2 is in the ones place




This helps us compare numbers one place at a time, starting with the greatest place value.


Step 1: Look at the number of digits.

A number with more digits is greater than a number with fewer digits.


For example, compare 523 and 4,018.


  	523 has 3 digits.

  	4,018 has 4 digits.



So, 523<4,018


Step 2: If the numbers have the same number of digits, compare from left to right.

Start with the greatest place value. If those digits are the same, move to the next place.


For example, compare 6,214 and 6,193.


  	Both numbers have 4 digits.

  	Compare the thousands digits: 6 and 6. They are the same.

  	Compare the hundreds digits: 2 and 1.

  	Since 2>1, 6,214 is greater.



So, 6,214>6,193


Step 3: Keep going place by place until you find a difference.

Sometimes the first few digits match. That is okay. Just keep comparing the next place.


For example, compare 7,405 and 7,450.


  	Thousands: 7 and 7, same

  	Hundreds: 4 and 4, same

  	Tens: 0 and 5

  	Since 0<5, 7,405 is less than 7,450.



So, 7,405<7,450


Step 4: If every digit matches, the numbers are equal.

For example, compare 3,333 and 3,333.

Each digit is the same, so 3,333=3,333


A helpful way to remember the symbols is to think of the open side of the symbol as a hungry mouth. The hungry mouth opens toward the greater number.


For example:


  	In 8>2, the open side points to 8 because 8 is greater.

  	In 5<9, the open side points to 9 because 9 is greater.




Worked Example 1

Compare 345 and 354.


  	Both numbers have 3 digits.

  	Compare the hundreds digits: 3 and 3. They are the same.

  	Compare the tens digits: 4 and 5.

  	Since 4<5, the first number is smaller.



Answer: 345<354


Worked Example 2

Compare 8,901 and 8,876.


  	Both numbers have 4 digits.

  	Compare the thousands digits: 8 and 8. They are the same.

  	Compare the hundreds digits: 9 and 8.

  	Since 9>8, the first number is greater.



Answer: 8,901>8,876


Worked Example 3

Compare 4,209 and 4,209.


  	Both numbers have 4 digits.

  	Thousands digits match.

  	Hundreds digits match.

  	Tens digits match.

  	Ones digits match.



Answer: 4,209=4,209


Worked Example 4

Compare 9,999 and 10,000.


  	9,999 has 4 digits.

  	10,000 has 5 digits.

  	A number with 5 digits is greater than a number with 4 digits.



Answer: 9,999<10,000


Tips for comparing whole numbers


  	Always start with the digit farthest to the left.

  	Compare one place at a time.

  	If the digits are the same, move to the next place.

  	If one number has more digits, it is greater.

  	Use the correct symbol: >, <, or =.




Lets look at a number line idea.

On a number line, numbers farther to the right are greater. Numbers farther to the left are less.


For example, 120 is to the right of 98 on a number line, so 120>98.


Common mistakes to avoid


  	Do not compare only the last digit. You must start with the greatest place value.

  	Do not forget that more digits usually means a greater number.

  	Be careful with the symbols. The open side faces the greater number.




For example, when comparing 2,105 and 2,099, do not just look at the ones digits. Start at the thousands place, then the hundreds place.


  	Thousands: 2 and 2, same

  	Hundreds: 1 and 0

  	So, 2,105>2,099




[image: 📋]   Summary

To compare whole numbers, first check how many digits each number has. If they have the same number of digits, compare digits from left to right. Use > for greater than, < for less than, and = for equal to.


  
  Put what you read to the test

  You've worked through Comparing Whole Numbers. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/320






  [image: 📝]   Lesson 7: Ordering Multi-Digit Numbers
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  Ordering Multi-Digit Numbers means putting numbers in the correct order from least to greatest or from greatest to least.


To do this well, we use place value. Place value tells us that each digit has a different value depending on where it is in the number.


For example, in the number 4,582:


	The 4 is in the thousands place, so it means 4,000.

	The 5 is in the hundreds place, so it means 500.

	The 8 is in the tens place, so it means 80.

	The 2 is in the ones place, so it means 2.




When we order multi-digit numbers, we compare the digits from left to right. We start with the place that has the greatest value.


Ascending order means from smallest to largest.

Example: 123,245,389


Descending order means from largest to smallest.

Example: 389,245,123


Here is a step-by-step way to compare two or more numbers:


	Look at the digit in the greatest place value.

	If the digits are different, the number with the greater digit is greater.

	If the digits are the same, move one place to the right.

	Keep comparing until you find a difference.




Let’s see how this works.


Worked Example 1: Compare two 3-digit numbers

Which number is greater: 426 or 389?

First, compare the hundreds digits.


	426 has 4 hundreds.

	389 has 3 hundreds.



Since 4>3, we know:

426>389

So in ascending order, they are:

389, 426


Worked Example 2: Compare numbers with the same first digit

Order these numbers from least to greatest: 5,214, 5,189, 5,320

All three numbers have 5 in the thousands place, so we look at the hundreds place.


	5,214 has 2 hundreds.

	5,189 has 1 hundred.

	5,320 has 3 hundreds.



Now we can order them by their hundreds digits: 1, 2, 3.

So the numbers from least to greatest are:

5,189, 5,214, 5,320


Worked Example 3: Keep comparing place values

Order these numbers from greatest to least: 6,745, 6,754, 6,705

First, compare the thousands digits. They are all 6, so they are the same.

Next, compare the hundreds digits. They are all 7, so they are still the same.

Now compare the tens digits:


	6,745 has 4 tens.

	6,754 has 5 tens.

	6,705 has 0 tens.



From greatest to least, the tens digits go 5,4,0.

So the order is:

6,754, 6,745, 6,705


Worked Example 4: One number has more digits

Order these numbers from least to greatest: 999, 1,002, 875

Numbers with more digits are usually greater when we are comparing whole numbers.


	875 has 3 digits.

	999 has 3 digits.

	1,002 has 4 digits.



So 1,002 is the greatest number.

Now compare 875 and 999:


	875 has 8 hundreds.

	999 has 9 hundreds.



Since 8<9, 875 is less than 999.

So the numbers from least to greatest are:

875, 999, 1,002


Helpful Tips


	Start comparing at the left.

	The first place where the digits are different tells you which number is greater.

	If one whole number has more digits than another, it is greater.

	Read the direction carefully: least to greatest is not the same as greatest to least.




Try to Think About It

If you compare 4,321 and 4,318, the thousands and hundreds digits are the same. The tens digits are different: 2 tens is greater than 1 ten, so 4,321 is greater.


That means:

4,318<4,321


[image: 📋]   Summary

To order multi-digit numbers, compare digits from left to right using place value. If the digits in one place are the same, move to the next place. This helps you put numbers in ascending order (smallest to largest) or descending order (largest to smallest).


  
  Put what you read to the test

  You've worked through Ordering Multi-Digit Numbers. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/321






  [image: 📝]   Lesson 8: Number Line Scaling and Intervals
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  Number Line Scaling and Intervals


A number line is a straight line that shows numbers in order. Numbers get larger as you move to the right and smaller as you move to the left.


Sometimes a number line shows every number, like 1, 2, 3, 4. But when we work with large numbers, number lines often skip by bigger amounts, such as 10s, 100s, or 1,000s. This is called scaling the number line.


To use a scaled number line correctly, we need to figure out the interval. An interval is the amount between two marks.


When you know the interval, you can place numbers in the right spot and read missing numbers between labeled points.


Why this matters


  	It helps you understand how big numbers are.

  	It helps you compare numbers.

  	It helps you estimate where a number belongs.

  	It builds strong place value skills.




Main Idea 1: Find the interval


To find the interval on a number line, look at two labeled marks. Then:


  	Find the difference between the two numbers.

  	Count how many equal spaces are between them.

  	Divide the difference by the number of spaces.




In math form:

interval=difference between labeled numbersnumber of equal spaces


Main Idea 2: Count by the interval


Once you know the interval, move from mark to mark by adding that amount each time.


For example, if the interval is 100, the marks might be:

1,000, 1,100, 1,200, 1,300


If the interval is 1,000, the marks might be:

5,000, 6,000, 7,000, 8,000


Main Idea 3: Use place value to help


Large numbers can be easier to place when you think about place value.



  	Counting by 10 changes the tens place.

  	Counting by 100 changes the hundreds place.

  	Counting by 1,000 changes the thousands place.




Example:

3,400, 3,500, 3,600, 3,700

Here, the hundreds place changes by 1 each step, so the interval is 100.


Main Idea 4: Open number lines


An open number line does not show every label. You may only see a few numbers and some marks. Your job is to use the given numbers to figure out the missing intervals.


Even on an open number line, the spaces between marks are equal unless the picture shows otherwise. Equal spaces mean equal intervals.


Steps for solving number line scaling problems


  	Look at the labeled numbers.

  	Find how much the numbers change.

  	Count the number of equal spaces between them.

  	Find the interval.

  	Count forward or backward to fill in missing numbers.

  	Place the target number where it belongs.




Worked Example 1: Find missing labels


A number line shows 2,000 at the first mark and 2,400 at the fifth mark. There are 4 equal spaces between them. What is the interval? What numbers go on the missing marks?


Step 1: Find the difference.

2,400−2,000=400


Step 2: Count the spaces.

There are 4 spaces.


Step 3: Find the interval.

400÷4=100


So the interval is 100.


Step 4: Count by 100.

2,000, 2,100, 2,200, 2,300, 2,400


Answer: The missing labels are 2,100, 2,200, and 2,300.


Worked Example 2: Place a number on a number line


A number line starts at 5,000 and ends at 6,000. It has 5 equal spaces. Where does 5,600 go?


Step 1: Find the total change.

6,000−5,000=1,000


Step 2: Divide by the number of spaces.

1,000÷5=200


The interval is 200.


Step 3: Count by 200.

5,000, 5,200, 5,400, 5,600, 5,800, 6,000


Answer: The number 5,600 goes on the fourth mark, after 5,000.


Worked Example 3: Work backward


On a number line, one mark is labeled 8,700. The next mark to the right is 8,800. What is the interval? What number is one mark to the left of 8,700?


Step 1: Find the change between the two marks.

8,800−8,700=100


So the interval is 100.


Step 2: Count backward by 100.

8,700−100=8,600


Answer: The interval is 100, and one mark to the left is 8,600.


Worked Example 4: Larger numbers with fewer labels


A number line has 10,000 at one mark and 14,000 at a mark 4 spaces to the right. What is the interval? What number is 2 spaces to the right of 10,000?


Step 1: Find the difference.

14,000−10,000=4,000


Step 2: Divide by 4 spaces.

4,000÷4=1,000


The interval is 1,000.


Step 3: Move 2 spaces to the right.

10,000→11,000→12,000


Answer: The interval is 1,000, and 2 spaces to the right of 10,000 is 12,000.


Tips to remember


  	Look for equal spaces. Equal spaces mean equal intervals.

  	Do not guess. Calculate the interval.

  	Use subtraction to find the difference.

  	Use division to find the value of each space.

  	Count carefully forward or backward.

  	Check that your last number matches the given label.




Common mistakes


  	Mixing up marks and spaces: If there are 5 marks, there may be only 4 spaces between them.

  	Skipping the division step: The whole difference is not the interval unless there is only 1 space.

  	Counting by the wrong place value: Make sure you know if the line is counting by 10s, 100s, or 1,000s.




Quick check


  	If 3,000 to 3,300 takes 3 spaces, the interval is 100.

  	If 7,000 to 8,000 takes 5 spaces, the interval is 200.

  	If 12,000 to 16,000 takes 4 spaces, the interval is 1,000.




[image: 📋]   Summary


Scaled number lines help us show large numbers without writing every number. To understand a scaled number line, find the difference between labeled numbers, count the equal spaces, and divide to find the interval.


Then count forward or backward by that interval to fill in missing numbers or place a number where it belongs. Using place value helps you see whether the line is counting by 10s, 100s, or 1,000s.


  
  Put what you read to the test

  You've worked through Number Line Scaling and Intervals. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/322






  [image: 📝]   Lesson 9: Rounding Concepts and Midpoints
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  Rounding Concepts and Midpoints


Rounding means finding the nearest ten, hundred, or other place value for a number. We round when we want a number that is easier to read, compare, or use in quick math.


To round well, it helps to understand midpoints. A midpoint is the number exactly in the middle of two numbers. Midpoints help us decide whether a number is closer to the smaller value or the larger value.


For example, when rounding to the nearest ten, the number 34 is between 30 and 40. The midpoint between 30 and 40 is 35.


We can show that like this:


303540


If a number is less than the midpoint, it rounds down. If a number is greater than the midpoint, it rounds up. If a number is exactly at the midpoint, it usually rounds up to the greater value.


Main Idea: Rounding is really about asking, Which friendly number is closer?


Using a Number Line


A number line is one of the best tools for rounding because it helps us see where a number belongs.



  	Find the two tens or hundreds your number is between.

  	Find the midpoint.

  	Decide if the number is closer to the lower value or the higher value.




When rounding to the nearest ten:


  	Numbers from 0 to 4 in the ones place round down.

  	Numbers from 5 to 9 in the ones place round up.




Why does that work? Because 5 is the midpoint between two tens.


When rounding to the nearest hundred:


  	Look at the tens digit.

  	If the tens digit is 0 to 4, round down.

  	If the tens digit is 5 to 9, round up.




That works because 50 is the midpoint between two hundreds.


Understanding Midpoints


A midpoint is halfway between two benchmark numbers.



  	Between 20 and 30, the midpoint is 25.

  	Between 60 and 70, the midpoint is 65.

  	Between 400 and 500, the midpoint is 450.




If a number is exactly at the midpoint, it is equally far from both choices. In school rounding, we usually choose the greater place value.


So:


  	25 rounds to 30 when rounding to the nearest ten.

  	450 rounds to 500 when rounding to the nearest hundred.




Worked Example 1: Round 42 to the nearest ten


First, find the two tens around 42. They are 40 and 50.


The midpoint between 40 and 50 is 45.


Now compare 42 to 45. Since 42 is less than 45, it is closer to 40.


So, 42≈40


Worked Example 2: Round 68 to the nearest ten


68 is between 60 and 70.


The midpoint is 65.


Since 68 is greater than 65, it is closer to 70.


So, 68≈70


Worked Example 3: Round 35 to the nearest ten


35 is between 30 and 40.


The midpoint is 35.


This number is exactly halfway. When a number is exactly at the midpoint, we round up.


So, 35≈40


Worked Example 4: Round 372 to the nearest hundred


372 is between 300 and 400.


The midpoint between them is 350.


Since 372 is greater than 350, it is closer to 400.


So, 372≈400


Another Way to Think About It


You can also use the digit to the right of the place you are rounding to.



  	To round to the nearest ten, look at the ones digit.

  	To round to the nearest hundred, look at the tens digit.




This shortcut works because that digit tells you whether the number is below the midpoint or at/above the midpoint.


For example:


  	81: ones digit is 1, so round down to 80.

  	96: ones digit is 6, so round up to 100.

  	241: tens digit is 4, so round down to 200.

  	267: tens digit is 6, so round up to 300.




Common Mistakes to Watch For



  	Mixing up the place value: If you are rounding to the nearest hundred, do not look at the ones digit. Look at the tens digit.

  	Forgetting the midpoint: The midpoint helps you know which side the number is on.

  	Not finding the two benchmark numbers first: Always ask, “What two tens or hundreds is this number between?”




Try These Thinking Questions



  	What is the midpoint between 70 and 80?

  	Would 73 round to 70 or 80? Why?

  	What is the midpoint between 500 and 600?

  	Would 548 round to 500 or 600? Why?




Answers



  	The midpoint is 75.

  	73 rounds to 70 because it is less than 75.

  	The midpoint is 550.

  	548 rounds to 500 because it is less than 550.




[image: 📋]   Summary


Rounding means finding the nearest ten or hundred. To round, first find the two benchmark numbers the number is between. Then find the midpoint and decide which benchmark is closer.


If the number is below the midpoint, round down. If the number is above the midpoint, round up. If the number is exactly at the midpoint, round up to the greater value.


  
  Put what you read to the test

  You've worked through Rounding Concepts and Midpoints. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/323






  [image: 📝]   Lesson 10: Rounding to Specific Place Values
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  Rounding to Specific Place Values means finding the number that is closest to a certain place value, like the nearest ten, hundred, thousand, ten thousand, or hundred thousand.
Rounding helps us make numbers easier to understand and use. For example, if there are 4,982 people at an event, we might say there are about 5,000 people.
To round correctly, we need to understand place value. In a number, each digit has a value based on its place.
	In 482,731:
	The 4 is in the hundred thousands place.
	The 8 is in the ten thousands place.
	The 2 is in the thousands place.
	The 7 is in the hundreds place.
	The 3 is in the tens place.
	The 1 is in the ones place.

When you round to a specific place, you look at the digit in that place, and then you check the digit right next door to the right.
Here is the rounding rule:
	If the digit to the right is 0, 1, 2, 3, or 4, the rounding digit stays the same.
	If the digit to the right is 5, 6, 7, 8, or 9, the rounding digit goes up by 1.
	All digits to the right of the place you are rounding to become 0.

Think of it like this:
	0 to 4: round down
	5 to 9: round up

Let’s learn the steps.
	Find the place value you are rounding to.
	Look at the digit to the right of that place.
	Decide whether to keep the digit the same or add 1.
	Change all digits to the right into 0s.

Worked Example 1: Round 67 to the nearest ten.
The tens digit is 6. The digit to the right is 7.
Since 7 is 5 or more, we round up. The 6 becomes 7, and the ones digit becomes 0.
67≈70
Worked Example 2: Round 342 to the nearest hundred.
The hundreds digit is 3. The digit to the right is 4 in the tens place.
Since 4 is less than 5, we keep the 3 the same. Then the tens and ones become 0.
342≈300
Worked Example 3: Round 4,582 to the nearest thousand.
The thousands digit is 4. The digit to the right is 5 in the hundreds place.
Since 5 means round up, the 4 becomes 5. The hundreds, tens, and ones all become 0.
4,582≈5,000
Worked Example 4: Round 482,731 to the nearest ten thousand.
The ten thousands digit is 8. The digit to the right is 2 in the thousands place.
Since 2 is less than 5, the 8 stays the same. All digits to the right become 0.
482,731≈480,000
Now let’s try rounding to different place values in the same number.
Use the number 156,489.
	Nearest hundred: look at the tens digit.
	Nearest thousand: look at the hundreds digit.
	Nearest ten thousand: look at the thousands digit.

Round 156,489 to the nearest hundred.
The hundreds digit is 4. The tens digit is 8.
Since 8 is 5 or more, the 4 becomes 5.
156,489≈156,500
Round 156,489 to the nearest thousand.
The thousands digit is 6. The hundreds digit is 4.
Since 4 is less than 5, the 6 stays the same.
156,489≈156,000
Round 156,489 to the nearest ten thousand.
The ten thousands digit is 5. The thousands digit is 6.
Since 6 is 5 or more, the 5 becomes 6.
156,489≈160,000
This shows that the same number can round to different answers depending on which place value you are asked to use.
A number line can help too.
Suppose we round 3,450 to the nearest thousand. The two thousands it is between are 3,000 and 4,000.
Since 3,450 is less than halfway to 4,000, it rounds to 3,000.
If the number were 3,500, it would be exactly halfway, so it would round up to 4,000.
Important idea: when the digit to the right is 5, we round up.
Here are some common mistakes to watch out for:
	Mistake 1: Looking at the wrong digit. Always look at the digit just to the right of the place you are rounding to.
	Mistake 2: Forgetting to change the digits to the right into 0s.
	Mistake 3: Rounding to the wrong place value. Read the directions carefully.

Quick Check
Try these on your own:
	Round 89 to the nearest ten.
	Round 761 to the nearest hundred.
	Round 12,349 to the nearest thousand.
	Round 698,201 to the nearest hundred thousand.

Answers
	89 rounds to 90.
	761 rounds to 800.
	12,349 rounds to 12,000.
	698,201 rounds to 700,000.

[image: 📋]   Summary
To round a number, first find the place you are rounding to. Next, look at the digit to the right. If that digit is 0 to 4, keep the rounding digit the same. If it is 5 to 9, add 1. Then change all digits to the right to 0.
With practice, rounding becomes quick and easy. It helps you estimate, check your work, and understand large numbers better.


  
  Put what you read to the test

  You've worked through Rounding to Specific Place Values. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/324
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  Even and Odd Number Properties


Numbers can be grouped in many ways. One important way is to decide if a number is even or odd.


When you understand even and odd numbers, you can sort numbers, spot patterns, and make smart guesses about answers when you add or subtract.


What is an even number?


An even number can be split into 2 equal groups with no leftovers.


Examples of even numbers are:


  	(2, 4, 6, 8, 10)

  	(12, 24, 36, 48)




If 8 apples are shared equally between 2 baskets, each basket gets 4 apples. There are no apples left over, so 8 is even.


What is an odd number?


An odd number cannot be split into 2 equal groups without 1 left over.


Examples of odd numbers are:


  	(1, 3, 5, 7, 9)

  	(11, 13, 25, 37)




If 7 apples are shared equally between 2 baskets, each basket gets 3 apples and 1 apple is left over. So 7 is odd.


How can you tell if a number is even or odd?


You can look at the ones digit. The ones digit tells whether the whole number is even or odd.


If a number ends in (0, 2, 4, 6, 8), it is even.


If a number ends in (1, 3, 5, 7, 9), it is odd.


Here are some examples:


  	42 ends in 2, so 42 is even.

  	135 ends in 5, so 135 is odd.

  	908 ends in 8, so 908 is even.

  	671 ends in 1, so 671 is odd.




Why does the ones digit matter?


In our base-ten number system, the ones digit tells how many ones are in the number. Tens, hundreds, and thousands are all made of groups of 10, and 10 is even.


That means the part that decides even or odd is the number of ones.


For example:


34=30+4

The 30 is even, and the 4 is even, so 34 is even.




57=50+7

The 50 is even, but the 7 is odd, so 57 is odd.



Patterns in even and odd numbers


Even and odd numbers make a pattern as you count:


1,2,3,4,5,6,7,8,9,10



The pattern is:


  	odd

  	even

  	odd

  	even




This pattern keeps repeating. Every time you move 1 number forward, the type changes:


  	even to odd

  	odd to even




Adding even and odd numbers


We can predict whether a sum will be even or odd.



  	Even + even = even

  	Odd + odd = even

  	Even + odd = odd




These rules help you check if an answer makes sense.


Why do these addition rules work?


If you put together 2 even groups, everything still pairs up, so the total is even.


If you put together 2 odd groups, each group has 1 extra. The 2 extras make a pair, so the total becomes even.


If you put together 1 even group and 1 odd group, the odd group still has 1 extra, so the total is odd.


Worked Example 1

Is 246 even or odd?

Step 1: Look at the ones digit.

The ones digit is 6.

Step 2: Decide if 6 is even or odd.

6 is even.

Answer: 246 is even.


Worked Example 2

Is 513 even or odd?

Step 1: Look at the ones digit.

The ones digit is 3.

Step 2: Decide if 3 is even or odd.

3 is odd.

Answer: 513 is odd.


Worked Example 3

Find whether the sum is even or odd: 24+18

Step 1: Decide if each addend is even or odd.


  	24 is even because it ends in 4.

  	18 is even because it ends in 8.




Step 2: Use the rule.

Even + even = even


Step 3: Check by adding.


24+18=42


42 ends in 2, so it is even.

Answer: The sum is even.


Worked Example 4

Find whether the sum is even or odd: 35+12

Step 1: Decide if each addend is even or odd.


  	35 is odd because it ends in 5.

  	12 is even because it ends in 2.




Step 2: Use the rule.

Odd + even = odd


Step 3: Check by adding.


35+12=47


47 ends in 7, so it is odd.

Answer: The sum is odd.


Subtracting even and odd numbers


You can also notice patterns when subtracting.



  	Even - even = even

  	Odd - odd = even

  	Even - odd = odd

  	Odd - even = odd




Here are quick examples:


  	14−6=8, so even - even = even

  	15−7=8, so odd - odd = even

  	16−5=11, so even - odd = odd

  	13−4=9, so odd - even = odd




Useful tips


  	Only the last digit matters when deciding if a number is even or odd.

  	If you count by 2s, you land on even numbers or odd numbers, depending on where you start.

  	Even and odd numbers alternate as you count.

  	You can use even and odd rules to check if an answer is reasonable.




Try thinking about these:


  	Is 1,204 even or odd? It ends in 4, so it is even.

  	Is 999 even or odd? It ends in 9, so it is odd.

  	Will 27+15 be even or odd? Odd + odd = even.

  	Will 46+9 be even or odd? Even + odd = odd.




[image: 📋]   Summary


An even number can be split into 2 equal groups with no leftovers. An odd number has 1 left over when split into 2 equal groups.


To tell if a number is even or odd, look at the ones digit. Numbers ending in 0,2,4,6,8 are even. Numbers ending in 1,3,5,7,9 are odd.


You can also predict sums and differences:


  	even + even = even

  	odd + odd = even

  	even + odd = odd




Knowing these patterns helps you understand numbers better and check your work.


  
  Put what you read to the test

  You've worked through Even and Odd Number Properties. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/325
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  Factor Identification means finding the numbers that divide evenly into another number.
If two whole numbers can be multiplied to make a product, then each of those numbers is a factor of the product.
For example, since 3×4=12, both 3 and 4 are factors of 12.
Another way to think about factors is with rectangular arrays. A rectangular array uses rows and columns. If you can make a rectangle with a certain number of rows and columns, then those side lengths are factors of the total number of objects.
For 12 objects, you could make:
	1 row of 12
	2 rows of 6
	3 rows of 4

These arrays show the factor pairs of 12: (1,12), (2,6), and (3,4).
A factor pair is a pair of numbers that multiply to make the given number.
To find all factor pairs of a number, follow these steps:
	Start with 1, because 1 is a factor of every whole number.
	Ask: “What can I multiply by 1 to get the number?”
	Then try 2, 3, 4, and so on.
	Stop when the factor pairs start repeating in reverse order.

Let’s look at this with a multiplication list. For 18, we can test numbers:
	1×18=18
	2×9=18
	3×6=18
	4 does not work because 18 cannot be divided evenly into groups of 4.
	After that, the pairs repeat: 6×3, 9×2, and 18×1.

So the factor pairs of 18 are (1,18), (2,9), and (3,6).
The full list of factors of 18 is:
1,2,3,6,9,18
Important idea: factors always divide the number evenly. That means there is no remainder left over.
For example, 5 is not a factor of 18 because 18÷5 does not make a whole number.
Arrays can help us see factors clearly. If 16 counters can be arranged into a rectangle, the side lengths of each rectangle are factor pairs of 16.
You can make these rectangles for 16:
	1 by 16
	2 by 8
	4 by 4

So the factor pairs of 16 are (1,16), (2,8), and (4,4).
Notice that (4,4) is a special factor pair because both factors are the same. That makes a square array.
Here are some main things to remember about factors:
	Factors are numbers you multiply to make another number.
	Factors divide a number evenly.
	Factor pairs can be shown with rectangular arrays.
	Every whole number has at least 1 and itself as factors.

Worked Example 1
Find the factors of 10.
Test numbers that divide 10 evenly:
	1×10=10
	2×5=10
	3 does not work
	4 does not work

So the factor pairs are (1,10) and (2,5).
The factors of 10 are:
1,2,5,10
Worked Example 2
Find the factor pairs of 15.
Try whole numbers in order:
	1×15=15
	2 does not work
	3×5=15
	4 does not work

So the factor pairs are:
(1,15),(3,5)
The factors of 15 are:
1,3,5,15
Worked Example 3
Find all factors of 24 using factor pairs.
Test numbers one at a time:
	1×24=24
	2×12=24
	3×8=24
	4×6=24
	After this, the pairs repeat in reverse.

So the factor pairs are:
(1,24),(2,12),(3,8),(4,6)
The factors of 24 are:
1,2,3,4,6,8,12,24
Worked Example 4
A student says 3 is a factor of 14 because 3 is less than 14. Is that correct?
No, that is not correct.
To be a factor, 3 must divide 14 evenly. But 14÷3 does not make a whole number.
So 3 is not a factor of 14.
The factor pairs of 14 are:
	1×14=14
	2×7=14

The factors of 14 are:
1,2,7,14
Tips for finding factors
	Start with 1.
	Use multiplication facts you know.
	Think about arrays with rows and columns.
	Make sure the number divides evenly with no leftovers.
	List factor pairs so you do not miss any factors.

Let’s compare factors and non-factors for 20.
	1 is a factor because 1×20=20
	2 is a factor because 2×10=20
	4 is a factor because 4×5=20
	3 is not a factor because 20 cannot be divided evenly by 3
	6 is not a factor because 20 cannot be divided evenly by 6

So the factors of 20 are:
1,2,4,5,10,20
[image: 📋]   Summary
Factors are numbers that multiply together to make a given number.
You can find factors by testing which numbers divide evenly, or by drawing rectangular arrays with rows and columns.
Factor pairs help you organize your work and make sure you find all the factors.
When you know the factor pairs, you can list all the factors of the number.


  
  Put what you read to the test

  You've worked through Factor Identification. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/326
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  Generating Multiples means making a list of numbers you get when you multiply a number by counting numbers like 1, 2, 3, 4, and so on.


For example, the multiples of 3 are found by multiplying 3 by 1, 2, 3, 4, and more:


3×1=3,3×2=6,3×3=9,3×4=12

So the first few multiples of 3 are 3, 6, 9, 12.


Learning multiples helps us with skip-counting, multiplication facts, division, and solving number patterns.


What is a multiple?


A multiple of a number is the result of multiplying that number by a whole number.


Here are some examples:


  	Multiples of 2: 2, 4, 6, 8, 10, 12, ...

  	Multiples of 5: 5, 10, 15, 20, 25, 30, ...

  	Multiples of 10: 10, 20, 30, 40, 50, ...




Notice that multiples keep going. There is no last multiple.


How to generate multiples


There are two easy ways to generate multiples:


  	Multiply the number by 1, 2, 3, 4, and so on.

  	Skip-count by that number.




These two ways give the same answers.


For example, to generate multiples of 4:


  	Multiply: 4×1,4×2,4×3,4×4

  	Skip-count: 4, 8, 12, 16, ...




Factors and multiples are different


It is important to know the difference between a factor and a multiple.



  	A factor is a number that divides another number evenly.

  	A multiple is a number you get by multiplying.




Example with 12:


  	Factors of 12: 1, 2, 3, 4, 6, 12

  	Multiples of 12: 12, 24, 36, 48, ...




Factors are usually a shorter list for one number. Multiples keep going forever.


Worked Example 1: Generate multiples of 2


Let’s find the first 6 multiples of 2.


Multiply 2 by 1 through 6:


2×1=22×2=42×3=62×4=82×5=102×6=12

So the first 6 multiples of 2 are 2, 4, 6, 8, 10, 12.


This is the same as skip-counting by 2.


Worked Example 2: Generate multiples of 5


Let’s find the first 5 multiples of 5.


5×1=5,5×2=10,5×3=15,5×4=20,5×5=25

So the first 5 multiples of 5 are 5, 10, 15, 20, 25.


A helpful pattern: multiples of 5 end in 0 or 5.


Worked Example 3: Generate multiples of 7


Let’s find the first 6 multiples of 7.


We can skip-count by 7:


7, 14, 21, 28, 35, 42


We can check with multiplication:


7×1=77×2=147×3=217×4=287×5=357×6=42

So the first 6 multiples of 7 are 7, 14, 21, 28, 35, 42.


Worked Example 4: Is it a factor or a multiple?


Look at the number 4 and the number 20.


Question: Is 20 a factor of 4, or is 20 a multiple of 4?


We ask: can we make 20 by multiplying 4 by a whole number?


4×5=20

Yes. So 20 is a multiple of 4.


Also, 4 is a factor of 20 because 20 can be divided evenly by 4.


Helpful patterns when generating multiples



  	Multiples of 2 are even numbers: 2, 4, 6, 8, ...

  	Multiples of 5 end in 0 or 5.

  	Multiples of 10 end in 0.

  	You can use repeated addition to help. For example, multiples of 6 can be found by adding 6 again and again: 6, 12, 18, 24, ...




Try this thinking


If you want the first 4 multiples of 8, multiply 8 by 1, 2, 3, and 4:


8×1=8,8×2=16,8×3=24,8×4=32

So the first 4 multiples of 8 are 8, 16, 24, 32.


Common mistake to avoid


Sometimes students mix up factors and multiples.



  	If you are making a list by multiplying, you are finding multiples.

  	If you are finding numbers that go into another number evenly, you are finding factors.




Example:


  	Multiples of 3: 3, 6, 9, 12, 15, ...

  	Factors of 15: 1, 3, 5, 15




[image: 📋]   Summary


Multiples are numbers you get when you multiply a number by 1, 2, 3, 4, and so on. You can generate multiples by multiplying or by skip-counting. Factors and multiples are not the same: factors divide evenly into a number, and multiples are made by multiplying.


  
  Put what you read to the test

  You've worked through Generating Multiples. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/327
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  Prime and Composite Classification


In math, numbers can be sorted into different groups. One important way to sort numbers is by looking at their factors.


A factor is a whole number that divides evenly into another number, with no remainder. For example, the factors of 8 are 1,2,4,8.


Today we will learn how to tell if a number is prime or composite.


What is a prime number?


A prime number has exactly 2 factors: 1 and itself.


Examples of prime numbers are:


  	2, because its factors are 1 and 2

  	3, because its factors are 1 and 3

  	5, because its factors are 1 and 5

  	7, because its factors are 1 and 7




What is a composite number?


A composite number has more than 2 factors.


Examples of composite numbers are:


  	4, because its factors are 1,2,4

  	6, because its factors are 1,2,3,6

  	9, because its factors are 1,3,9

  	12, because its factors are 1,2,3,4,6,12




What about the number 1?


The number 1 is neither prime nor composite.


Why? Because 1 has only 1 factor, and that factor is 1.


Remember:


  	Prime = exactly 2 factors

  	Composite = more than 2 factors

  	1 = neither




Using factor pairs


A helpful way to classify numbers is to look for factor pairs.


A factor pair is two whole numbers you multiply to get the number.


For example, the factor pairs of 12 are:


  	1×12=12

  	2×6=12

  	3×4=12




Since 12 has more than one factor pair, it has more than 2 factors. So 12 is composite.


Now look at 11:


  	1×11=11




That is the only factor pair. So 11 has exactly 2 factors, 1 and 11. That means 11 is prime.


How to tell if a number is prime or composite



  	Start with the number.

  	Find all the whole numbers that divide it evenly.

  	Count the factors.

  	If it has exactly 2 factors, it is prime.

  	If it has more than 2 factors, it is composite.

  	If the number is 1, it is neither.




Worked Example 1: Classify 7


Let's find the factors of 7.


  	1 divides evenly into 7

  	7 divides evenly into 7




The factors are 1 and 7.


That is exactly 2 factors, so 7 is prime.


Worked Example 2: Classify 10


Let's find the factors of 10.


  	1×10=10

  	2×5=10




So the factors are 1,2,5,10.


Since 10 has more than 2 factors, 10 is composite.


Worked Example 3: Classify 13


Check for factor pairs:


  	1×13=13




No other whole numbers multiply to make 13.


So the factors are 1 and 13.


That means 13 is prime.


Worked Example 4: Classify 15


Check the factor pairs:


  	1×15=15

  	3×5=15




The factors are 1,3,5,15.


Since there are more than 2 factors, 15 is composite.


A quick list of small prime numbers


Here are some prime numbers you may see often:

2,3,5,7,11,13,17,19


Important note about 2


The number 2 is a prime number.


It may look special because it is even, but it still has exactly 2 factors: 1 and 2.


Tips to help you


  	If a number has only one factor pair, 1 and itself, it is probably prime.

  	If you can find another factor pair, the number is composite.

  	All even numbers greater than 2 are composite because they can be divided by 2.

  	Always remember that 1 is neither prime nor composite.




Let's compare


  	5: factors are 1,5 [image: →] prime

  	8: factors are 1,2,4,8 [image: →] composite

  	1: factor is 1 [image: →] neither




[image: 📋]   Summary


To classify a number, look at its factors or factor pairs.


If a number has exactly 2 factors, it is prime. If it has more than 2 factors, it is composite. If the number is 1, it is neither prime nor composite.


  
  Put what you read to the test

  You've worked through Prime and Composite Classification. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/328
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  Divisibility Rules for 2, 5, and 10


Sometimes we want to know if one number can be divided by another number without a remainder. A quick way to check is to use a divisibility rule.


In this lesson, you will learn the divisibility rules for 2, 5, and 10. These rules are easy because you only need to look at the last digit of the number.


What does divisible mean?


A number is divisible by another number if it can be split into equal groups with no leftovers.


For example, 12÷2=6. There is no remainder, so 12 is divisible by 2.


But 13÷2=6 remainder 1. Since there is a leftover, 13 is not divisible by 2.


Why do these rules work?


Our number system is based on tens. That means the digit at the end of a number tells us a lot. The last digit shows how many ones there are.


For divisibility by 2, 5, and 10, the ones digit is enough to tell us the answer.


Rule for 2


A number is divisible by 2 if its last digit is an even number.


The even digits are:



  	0

  	2

  	4

  	6

  	8




So if a number ends in 0, 2, 4, 6, or 8, it is divisible by 2.


Examples:



  	14 ends in 4, so 14 is divisible by 2.

  	36 ends in 6, so 36 is divisible by 2.

  	91 ends in 1, so 91 is not divisible by 2.




Rule for 5


A number is divisible by 5 if its last digit is 0 or 5.


Examples:



  	25 ends in 5, so 25 is divisible by 5.

  	70 ends in 0, so 70 is divisible by 5.

  	43 ends in 3, so 43 is not divisible by 5.




Rule for 10


A number is divisible by 10 if its last digit is 0.


Examples:



  	40 ends in 0, so 40 is divisible by 10.

  	130 ends in 0, so 130 is divisible by 10.

  	156 ends in 6, so 156 is not divisible by 10.




Important pattern to notice


If a number is divisible by 10, it is also divisible by 5 and by 2.


Why? Because numbers divisible by 10 always end in 0. A last digit of 0 matches the rule for 10, the rule for 5, and the rule for 2.


For example, 90 ends in 0.



  	90 is divisible by 10

  	90 is divisible by 5

  	90 is divisible by 2




Worked Example 1


Is 18 divisible by 2, 5, or 10?


Look at the last digit. The last digit of 18 is 8.



  	8 is even, so 18 is divisible by 2.

  	8 is not 0 or 5, so 18 is not divisible by 5.

  	8 is not 0, so 18 is not divisible by 10.




Answer: 18 is divisible only by 2.


Worked Example 2


Is 45 divisible by 2, 5, or 10?


Look at the last digit. The last digit of 45 is 5.



  	5 is not even, so 45 is not divisible by 2.

  	5 is 0 or 5, so 45 is divisible by 5.

  	5 is not 0, so 45 is not divisible by 10.




Answer: 45 is divisible only by 5.


Worked Example 3


Is 120 divisible by 2, 5, or 10?


Look at the last digit. The last digit of 120 is 0.



  	0 is even, so 120 is divisible by 2.

  	0 is 0 or 5, so 120 is divisible by 5.

  	0 means 120 is divisible by 10.




Answer: 120 is divisible by 2, 5, and 10.


Worked Example 4


Which numbers are divisible by 2, 5, and 10: 32,55,87,140?


Check each number by its last digit.



  	32 ends in 2.

  It is divisible by 2.

  It is not divisible by 5 or 10.

  	55 ends in 5.

  It is divisible by 5.

  It is not divisible by 2 or 10.

  	87 ends in 7.

  It is not divisible by 2, 5, or 10.

  	140 ends in 0.

  It is divisible by 2, 5, and 10.




A quick way to remember the rules



  	Divisible by 2: last digit is 0, 2, 4, 6, or 8

  	Divisible by 5: last digit is 0 or 5

  	Divisible by 10: last digit is 0




Watch out for these mistakes



  	Do not look at every digit. For these rules, only the last digit matters.

  	A number ending in 5 is divisible by 5, but not by 10.

  	A number ending in 0 is divisible by 10, and also by 5 and 2.

  	A number ending in an odd digit like 1, 3, 5, 7, or 9 is not divisible by 2.




Let’s think with equations


If a number ends in 0, we can divide it by 10 with no remainder.


For example:


120÷10=12

Since 120 ends in 0, it also works for 5 and 2:


120÷5=24
120÷2=60

[image: 📋]   Summary


Divisibility rules help you decide quickly if a number can be divided evenly.



  	A number is divisible by 2 if the last digit is 0, 2, 4, 6, or 8.

  	A number is divisible by 5 if the last digit is 0 or 5.

  	A number is divisible by 10 if the last digit is 0.




When you check divisibility by 2, 5, or 10, remember to look at the ones digit. That one digit tells you the answer.


  
  Put what you read to the test

  You've worked through Divisibility Rules for 2, 5, and 10. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/329
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  Common Place Value Misconceptions
Place value helps us understand what a digit is really worth in a number. In our base-ten system, the value of a digit depends on where it is placed.
For example, in the number 452:
	The 4 means 4 hundreds, or 400
	The 5 means 5 tens, or 50
	The 2 means 2 ones, or 2

A common mistake is to look at digits as if they are just single numbers. But digits in a number are not all worth the same amount. A 5 in the tens place does not mean 5. It means 50.
In this lesson, we will learn some common place value mistakes and how to fix them.
1. Misconception: A digit always has the same value
This is not true. A digit can have different values depending on its place.
Look at the digit 7 in these numbers:
	7 = 7 ones
	70 = 7 tens = 70
	700 = 7 hundreds = 700

Even though the digit is the same, its value changes with its position.
2. Misconception: The number with the bigger digit is always greater
Sometimes students compare only one digit and forget to look at the place value.
For example, compare 398 and 421.
Some students may think 398 is greater because 9 is bigger than 2. But we must compare from the greatest place first:
	398 has 3 hundreds
	421 has 4 hundreds

Since 4 hundreds is greater than 3 hundreds, 421>398.
3. Misconception: Zero does not matter
Zero is very important in place value. It shows that there are no groups in that place.
Look at these numbers:
	402 means 4 hundreds, 0 tens, 2 ones
	420 means 4 hundreds, 2 tens, 0 ones

These numbers use the same digits, but they are different because the digits are in different places.
4. Misconception: Expanded form is just writing the digits with plus signs
Expanded form shows the value of each digit, not just the digits themselves.
For example, the expanded form of 634 is:
634=600+30+4
It is not:
634≠6+3+4
The digits must be changed into their place values.
5. Misconception: Reading a number is the same as saying each digit
When we read numbers, we read the value of the whole number, not each digit by itself.
For example:
	527 is read as five hundred twenty-seven
	It is not read as five, two, seven

Reading numbers correctly helps you understand place value correctly.
How to avoid place value mistakes
Here are some helpful strategies:
	Look at the place of each digit: hundreds, tens, ones
	Ask, “What is this digit worth?”
	Use expanded form to show the value of each digit
	Compare numbers from left to right, starting with the greatest place
	Do not ignore zeros

Worked Example 1
What is the value of the digit 6 in 364?
Step 1: Find the place of the digit 6.
In 364, the 6 is in the tens place.
Step 2: Find its value.
6 tens = 60
Answer: The value of the digit 6 is 60.
Worked Example 2
Write 508 in expanded form.
Step 1: Look at each digit and its place.
	5 is in the hundreds place, so it means 500
	0 is in the tens place, so it means 0 tens
	8 is in the ones place, so it means 8

Step 2: Write the values as a sum.
508=500+0+8
Answer: The expanded form is 500+0+8.
Worked Example 3
Which number is greater: 460 or 406?
Step 1: Compare the hundreds place.
Both numbers have 4 hundreds.
Step 2: Compare the tens place.
	460 has 6 tens
	406 has 0 tens

Since 6 tens is greater than 0 tens, 460 is greater.
460>406
Answer: 460 is greater.
Worked Example 4
A student says, “In the number 2,145, the digit 1 means 1.” Is the student correct?
Step 1: Find the place of the digit 1.
In 2,145, the digit 1 is in the hundreds place.
Step 2: Find its value.
1 hundred = 100
Answer: The student is not correct. The digit 1 means 100, not 1.
Important idea to remember
A digit by itself does not tell the whole story. Its place tells its value.
For example, in 5,352:
	5 means 5 thousands = 5,000
	3 means 3 hundreds = 300
	5 means 5 tens = 50
	2 means 2 ones = 2

The two digits 5 do not have the same value because they are in different places.
Brief Summary
Place value tells us how much each digit is worth. Common mistakes happen when students ignore the place, ignore zeros, compare the wrong digits, or write expanded form incorrectly. To avoid these mistakes, always ask: What place is the digit in, and what is its value?


  
  Put what you read to the test

  You've worked through Common Place Value Misconceptions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/330






  
    
  [image: 📖]   Chapter 2
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  Addition as Joining and Part-Part-Whole


Addition helps us find how many altogether. We use addition when we join groups or when we put parts together to make a whole.


In this lesson, you will learn two important ways to think about addition:


  	Joining: combining one group with another group

  	Part-part-whole: putting parts together to make one total whole




These ideas help us understand what addition means, not just how to write the answer.


1. Addition as Joining


When we join, we start with one amount and then add another amount to it. The total gets bigger because the groups are combined.


Think about this: Mia has 3 stickers. Her friend gives her 5 more stickers. Now Mia has more stickers than before. We can write:


3+5=8


This means 3 stickers joined with 5 stickers makes 8 stickers altogether.


Words that often tell us to use addition for joining are:


  	join

  	add

  	altogether

  	in all

  	more

  	total




2. Addition as Part-Part-Whole


A whole is the total amount. The parts are the smaller groups that make the whole.


For example, a class has 12 boys and 13 girls. The boys are one part. The girls are another part. The whole class is both parts together.


We can write:


12+13=25


So, the whole class has 25 students.


You can think of part-part-whole like this:


  	Part: 12

  	Part: 13

  	Whole: 25




3. A Simple Picture in Your Mind


Imagine two small boxes and one big box.


  	The two small boxes are the parts.

  	The big box is the whole.




If one part is 7 and the other part is 9, then the whole is:


7+9=16


The parts can be different kinds of things, but they must belong together in the whole.


4. Joining and Part-Part-Whole Are Connected


These two ways of thinking are very similar.



  	In joining, you combine groups over time. One group is added to another.

  	In part-part-whole, you look at two parts that already belong to one whole.




Both situations use addition because both ask for the total amount.


For example:


  	Joining: 6 birds were in a tree. 4 more birds landed. Now there are 6+4=10 birds.

  	Part-part-whole: 6 red birds and 4 blue birds are in the tree. Altogether there are 6+4=10 birds.




The number sentence is the same, but the story is a little different.


5. How to Solve Addition Stories


When you read a word problem, ask yourself these questions:


  	What are the parts or groups?

  	Am I joining groups, or finding the whole from parts?

  	What numbers do I need to add?

  	What does the answer mean?




Then write an addition sentence and solve.


Worked Example 1: Simple Joining


There are 4 apples in a bowl. Then 3 more apples are added. How many apples are in the bowl now?


Step 1: Find the groups: 4 apples and 3 apples.

Step 2: This is joining because more apples are added.

Step 3: Write the addition sentence:

4+3=7

Answer: There are 7 apples in the bowl.


Worked Example 2: Part-Part-Whole


A toy box has 8 toy cars and 6 toy trains. How many toys are in the toy box altogether?


Step 1: Find the parts: 8 toy cars and 6 toy trains.

Step 2: These are two parts of one whole toy collection.

Step 3: Add the parts:

8+6=14

Answer: There are 14 toys altogether.


Worked Example 3: Bigger Numbers


The school library has 125 fiction books and 210 nonfiction books. How many books does the library have in all?


Step 1: Find the parts: 125 and 210.

Step 2: We need the whole amount of books.

Step 3: Add:

125+210=335

Answer: The library has 335 books in all.


Worked Example 4: Joining with Multi-Digit Numbers


A farmer picked 248 oranges in the morning and 137 more oranges in the afternoon. How many oranges did the farmer pick altogether?


Step 1: Find the two amounts: 248 and 137.

Step 2: This is joining because the afternoon oranges are added to the morning oranges.

Step 3: Add carefully:

248+137=385

Answer: The farmer picked 385 oranges altogether.


6. Helpful Ways to Check Your Thinking


You can ask:


  	Does my answer show the whole?

  	Is my answer larger than each part?

  	Did I add the correct numbers from the story?




When we add positive whole numbers, the whole should be greater than either part.


7. Watch Out for These Common Mistakes



  	Using the wrong operation: If the story asks for a total or says altogether, you probably need addition.

  	Forgetting a part: Make sure you include both groups.

  	Not thinking about the story: Your answer should match what the question is asking.




Example of a mistake:

A basket has 9 bananas and 2 pears. How many pieces of fruit are there altogether?

If someone answers 7, that does not make sense because the whole should be more than 9 or 2. The correct addition is:

9+2=11


8. Practice Thinking in Both Ways


Look at the number sentence:

15+7=22


This can mean:


  	Joining: Sam had 15 marbles, and then he got 7 more marbles. Now he has 22 marbles.

  	Part-part-whole: Sam has 15 blue marbles and 7 green marbles. He has 22 marbles altogether.




Both stories match the same addition sentence.


[image: 📋]   Summary


Addition means putting amounts together to find a total. We can think of addition as joining groups or as part-part-whole, where two parts make one whole.


When solving a problem, find the parts, decide if the story is about joining or finding the whole, and then add. This helps you understand what the numbers mean, not just how to calculate them.


  
  Put what you read to the test

  You've worked through Addition as Joining and Part-Part-Whole. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/331
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  Subtraction as Removal and Difference
Subtraction helps us in two important ways. Sometimes subtraction means taking away. Other times subtraction means comparing two amounts to find how much more or how much less.
When you understand both meanings, it becomes easier to solve word problems and choose the right math action.
1. Subtraction as Removal
Removal means something is taken away from a group. You start with one amount. Then some are removed. The answer tells how many are left.
You can think:
	Start with a whole group
	Take some away
	Find what is left

The math sentence often looks like this:
starting amount−amount taken away=amount left
For example, if you have 12 apples and you give away 5 apples, you subtract 5 from 12.
12−5=7
So, 7 apples are left.
Clue words for removal problems may include:
	take away
	left
	gave away
	used
	spent
	removed

2. Subtraction as Difference
Difference means comparing two amounts. Nothing has to be taken away in real life. We are just finding how far apart the two numbers are.
You can think:
	Look at two amounts
	Compare them
	Find how much more or how much less

The math sentence often looks like this:
greater amount−smaller amount=difference
For example, one student has 14 stickers and another student has 9 stickers. To find how many more stickers 14 is than 9, subtract:
14−9=5
The difference is 5. That means the first student has 5 more stickers.
Clue words for difference problems may include:
	how many more
	how many fewer
	how much greater
	how much less
	difference
	compare

3. Same Operation, Different Meaning
Both removal and difference use subtraction, but the story is different.
	In a removal problem, an amount changes because some are taken away.
	In a difference problem, you compare two amounts that already exist.

Look at these two problems:
	Removal: Mia had 18 crayons. She lost 6 crayons. How many crayons does she have now?
	Difference: Mia has 18 crayons. Noah has 6 crayons. How many more crayons does Mia have than Noah?

Both use the subtraction sentence:
18−6=12
But the meaning is different.
	In the first problem, 6 crayons were taken away.
	In the second problem, 18 crayons and 6 crayons are being compared.

4. How to Tell Which Kind of Subtraction to Use
Ask yourself these questions:
	Did the amount change because some were taken away?
If yes, it is probably removal.
	Are there two amounts, and I need to know how far apart they are?
If yes, it is probably difference.

5. Worked Examples
Example 1: Removal
There were 15 birds in a tree. 4 birds flew away. How many birds are left?
Step 1: Start with the number of birds: 15
Step 2: Take away the birds that flew away: 4
Step 3: Subtract
15−4=11
Answer: 11 birds are left.
This is removal because birds were taken away from the group.
Example 2: Difference
Lena read 22 pages. Ben read 17 pages. How many more pages did Lena read than Ben?
Step 1: Find the greater number: 22
Step 2: Find the smaller number: 17
Step 3: Subtract to compare
22−17=5
Answer: Lena read 5 more pages than Ben.
This is difference because we are comparing two amounts.
Example 3: Removal with a Larger Number
A library had 63 books on a cart. Students took 28 books from the cart. How many books are left on the cart?
Step 1: Start with 63 books
Step 2: Take away 28 books
Step 3: Subtract
63−28=35
Answer: 35 books are left.
This is removal because books were taken from the cart.
Example 4: Difference with a Larger Number
A red ribbon is 71 centimeters long. A blue ribbon is 46 centimeters long. How much longer is the red ribbon than the blue ribbon?
Step 1: Compare the two lengths: 71 and 46
Step 2: Subtract the smaller length from the greater length
71−46=25
Answer: The red ribbon is 25 centimeters longer.
This is difference because we are comparing two lengths.
6. Helpful Tips
	Read the problem carefully before subtracting.
	Look for whether something is taken away or whether two amounts are being compared.
	If the question asks how many left, it is often removal.
	If the question asks how many more or how many fewer, it is often difference.
	Even when the subtraction sentence is the same, the story can be different.

7. Quick Check
Decide whether each situation is removal or difference.
	Sam had 30 marbles and lost 12 marbles. Removal
	A class collected 40 cans, and another class collected 33 cans. How many more cans did the first class collect? Difference
	There were 50 cookies, and 18 were eaten. Removal
	One rope is 26 feet long and another is 19 feet long. How much longer is the first rope? Difference

8. Summary
Subtraction can mean removal or difference. In removal, something is taken away and you find what is left. In difference, you compare two amounts and find how much more or less one is than the other.
When solving a word problem, ask yourself: Was something taken away, or am I comparing two amounts? That question will help you choose the right meaning of subtraction.


  
  Put what you read to the test

  You've worked through Subtraction as Removal and Difference. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/332
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  Commutative and Associative Properties


When we add numbers, we can sometimes change the order or change the grouping to make the math easier. These ideas are called the commutative property and the associative property.


These properties are very helpful for mental math. They help us add faster and check our work. But we must also remember something important: these properties work for addition, but not for subtraction.


1. The Commutative Property of Addition


The word commutative means that numbers can switch places, and the sum stays the same.


For addition, this means:


a+b=b+a

In 4th Grade math, you can think of it like this: if you add two numbers, you can put them in either order.



  	3+5=8

  	5+3=8




Both sums are the same, so addition is commutative.


This also works with larger numbers:



  	24+16=40

  	16+24=40




2. The Associative Property of Addition


The word associative means that when adding three or more numbers, you can change which numbers you add first. The grouping can change, and the sum stays the same.


For addition, this means:


(a+b)+c=a+(b+c)

Parentheses show which numbers are grouped together.



  	(2+3)+4=5+4=9

  	2+(3+4)=2+7=9




Both ways give the same sum, so addition is associative.


3. Why These Properties Are Helpful


Sometimes one order or one grouping is easier to add in your head.


For example, if you see 7+25+3, you might notice that 7+3=10. That makes the problem easier.


You can regroup the addends like this:


7+25+3=(7+3)+25=10+25=35

You used the properties of addition to make a friendly number, and that helped you solve the problem quickly.


4. Important: These Properties Do Not Work for Subtraction


Subtraction is different. If you change the order or grouping in subtraction, the answer usually changes.


Subtraction is not commutative.



  	9−4=5

  	4−9 is not 5




Since the answers are not the same, subtraction is not commutative.


Subtraction is not associative.



  	(10−3)−2=7−2=5

  	10−(3−2)=10−1=9




The answers are different, so subtraction is not associative.


5. Worked Examples


Example 1: Using the commutative property


Find the sum: 18+27


You can switch the order:


18+27=27+18

Now add:


27+18=45

So, 18+27=45.


Switching the order did not change the sum.


Example 2: Using the associative property


Find the sum: 6+14+4


Look for numbers that make an easy sum. Here, 6+4=10.


Regroup the numbers:


(6+14)+4=6+(14+4)

But the easiest grouping is:


6+14+4=(6+4)+14=10+14=24

So, the sum is 24.


Example 3: Using both properties together


Find the sum: 35+19+5


It may be easier to add 35+5 first because that makes 40.


We can move and regroup the numbers:


35+19+5=35+5+19=(35+5)+19

=40+19=59

So, the sum is 59.


Example 4: Checking whether a property works for subtraction


Look at 15−8 and 8−15.



  	15−8=7

  	8−15 is not 7




The answers are not the same, so subtraction does not follow the commutative property.


Now check grouping:


(20−5)−3=15−3=12

20−(5−3)=20−2=18

Because 12≠18, subtraction does not follow the associative property either.


6. Tips for Using These Properties



  	When adding, look for numbers that make 10, 100, or another easy number.

  	You can change the order of addends in addition.

  	You can change the grouping of addends in addition.

  	Do not use these properties with subtraction.




7. Quick Check


See if you can answer these:



  	Which property lets you switch the order of addends?

  	Which property lets you change the grouping of addends?

  	Is 12−7=7−12?

  	What is an easy way to add 8+22+2?




Answers:



  	The commutative property.

  	The associative property.

  	No.

  	Group 8+2=10, then add 10+22=32.




[image: 📋]   Summary


The commutative property of addition says you can change the order of addends, and the sum stays the same.


The associative property of addition says you can change the grouping of addends, and the sum stays the same.


These properties make addition easier, especially when you look for friendly numbers like 10 or 100. Remember: they work for addition, but not for subtraction.


  
  Put what you read to the test

  You've worked through Commutative and Associative Properties. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/333
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  Tape Diagrams for Addition and Subtraction


A tape diagram is a simple drawing made of rectangles, or “bars,” that helps us show numbers in a math story. Tape diagrams help us see how numbers fit together.


We can use tape diagrams to solve addition and subtraction problems. They are especially helpful in word problems because they show the parts and the whole in a clear way.


In this lesson, you will learn how to use tape diagrams to:


  	show part-part-whole relationships,

  	find a missing part,

  	compare two amounts,

  	solve addition and subtraction word problems.




1. What is a tape diagram?


A tape diagram is a bar model. Each bar stands for a number. The length of the bar shows how big the number is. Bigger numbers use longer bars, and smaller numbers use shorter bars.


We do not have to draw perfect lengths, but the bars should make sense. If one number is larger, its bar should look longer.


Here is a simple part-part-whole model:


If one part is 8 and another part is 5, the whole is:


8+5=13

In a tape diagram, it looks like two parts joining to make one whole.


Parts: 8 and 5

Whole: 13


This means:


13=8+5

2. Tape diagrams for addition


When we add, we put parts together to make a whole. A tape diagram helps us see the two or more parts.


Suppose Mia has 23 stickers. Her brother gives her 15 more stickers. How many stickers does Mia have now?


We can think:


  	First part: 23

  	Second part: 15

  	Whole: unknown




The equation is:


23+15=?

Add the parts:


23+15=38

So Mia has 38 stickers.


The tape diagram would show two bars, one labeled 23 and one labeled 15, together making one longer bar labeled 38.


3. Tape diagrams for subtraction


Subtraction can mean taking away or finding a missing part. Tape diagrams are very helpful for both ideas.


If the whole is 42 and one part is 17, the missing part is:


42−17=25

So if a bar for the whole is 42, and one part is 17, the other part must be 25.


This shows that subtraction can help us find a missing part.


4. How to make a tape diagram


Follow these steps when solving a word problem:


  	Read the problem carefully. Ask: What numbers do I know?

  	Decide if the problem shows parts and a whole, or a comparison.

  	Draw bars. Label each known number.

  	Mark the unknown with a question mark.

  	Write an equation.

  	Solve and check if the answer makes sense.




5. Worked Example 1: Add two parts to find the whole


Problem: A library has 126 mystery books and 214 animal books. How many books are there altogether?


Step 1: Find the parts.


  	Mystery books: 126

  	Animal books: 214




Step 2: The whole is unknown.


Step 3: Write the equation.


126+214=?

Step 4: Solve.


126+214=340

Answer: There are 340 books altogether.


The tape diagram would show two parts, 126 and 214, joining to make the whole, 340.


6. Worked Example 2: Find a missing part with subtraction


Problem: There are 500 seats in a theater. 287 seats are filled. How many seats are empty?


Step 1: Find the whole and one part.


  	Whole: 500

  	Filled seats: 287

  	Empty seats: unknown




Step 2: Write the equation.


500−287=?

Step 3: Solve.


500−287=213

Answer: 213 seats are empty.


In the tape diagram, the full bar is 500. One part is 287. The missing part is 213.


7. Tape diagrams for comparing numbers


Sometimes a problem asks how much more or how much less. This is a comparison problem.


In a comparison tape diagram, we draw one bar for each amount. Then we can see the extra part that makes one amount bigger than the other.


For example, if Liam has 64 cards and Ava has 49 cards, how many more cards does Liam have?


We compare the two amounts:


  	Liam: 64

  	Ava: 49




The difference is:


64−49=15

So Liam has 15 more cards than Ava.


The tape diagram would show Ava’s bar matching part of Liam’s bar, with an extra piece of 15.


8. Worked Example 3: Comparison problem


Problem: Noah ran 356 meters. Ella ran 289 meters. How many more meters did Noah run than Ella?


Step 1: Identify the larger and smaller amounts.


  	Noah: 356

  	Ella: 289




Step 2: Find the difference.


356−289=?

Step 3: Solve.


356−289=67

Answer: Noah ran 67 more meters than Ella.


The tape diagram would show Ella’s bar and Noah’s longer bar. The extra part is 67.


9. Worked Example 4: A problem with a missing total first, then a missing part


Problem: A class collected 135 cans on Monday and 148 cans on Tuesday. They want to collect 400 cans in all. How many more cans do they need?


This problem has two steps. Tape diagrams can help us organize both steps.


Step 1: Find how many cans they collected so far.


135+148=283

So far, they collected 283 cans.


Step 2: Find how many more they need to reach 400.


400−283=117

Answer: They need 117 more cans.


You could draw one tape diagram for the collected cans, showing 135 and 148 making 283. Then draw another tape diagram with whole 400, one part 283, and missing part 117.


10. Clue words to help you choose addition or subtraction


Clue words can help, but always think about what the story means.



  	Addition clues: in all, altogether, total, together, combined

  	Subtraction clues: left, how many more, how many fewer, difference, how many are missing




Sometimes the best way to choose is to ask:


  	Am I putting parts together?

  	Am I finding what is left?

  	Am I finding the difference between two amounts?




11. Common mistakes to avoid


  	Mixing up the whole and the parts. The whole is the total amount.

  	Using addition when you should compare. “How many more” usually means find the difference.

  	Forgetting to label the bars. Labels help you match the diagram to the story.

  	Not checking your answer. Ask if your answer makes sense in the problem.




12. Quick check


Try thinking about these:


  	If the whole is 90 and one part is 37, what is the missing part?

  	If one student read 145 pages and another read 122 pages, how many pages did they read altogether?

  	If Sam has 81 marbles and Ben has 56 marbles, how many more marbles does Sam have?




The equations would be:


90−37=53
145+122=267
81−56=25

13. Summary


Tape diagrams are powerful tools for addition and subtraction. They help us picture parts, wholes, and differences.


When you solve a word problem, draw bars to match the story. Then label what you know, mark what you need to find, write an equation, and solve.


If you keep practicing, tape diagrams will help you understand math stories more clearly and solve them with confidence.


  
  Put what you read to the test

  You've worked through Tape Diagrams for Addition and Subtraction. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/334
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  Mental Math Strategies for Addition


Mental math means solving a math problem in your head without writing every step down. When we use mental math for addition, we look for smart ways to combine numbers quickly and accurately.


In 4th grade, mental math is important because it helps you add faster, check your work, and understand how numbers fit together. You do not always need to use the same strategy. Good math thinkers choose the strategy that makes the problem easier.


In this lesson, you will learn three helpful mental math strategies for addition:


  	Making tens or hundreds

  	Compensation

  	Decomposing by place value




1. Making Tens or Hundreds


This strategy works well when one number is close to the next ten or hundred. You can move a small amount from one addend to the other to make a friendly number.


A friendly number is a number like 10, 20, 30, 100, 200, or 500. These numbers are easier to add in your head.


For example, in 27+5, the number 27 is close to 30. If we take 3 from 5 and give it to 27, we make 30.


Then we add the leftover 2:


27+5=(27+3)+2=30+2=32


This is called making a ten. You can also make a hundred.


For example, in 198+6, the number 198 is close to 200. Add 2 first, then add the remaining 4.


198+6=(198+2)+4=200+4=204


2. Compensation


Compensation means changing a number a little to make the addition easier, and then fixing the answer so it stays correct.


For example, suppose you want to solve 49+26. The number 49 is very close to 50, and 50 is easier to add.


If we change 49 to 50, we added 1 too much. So we must subtract 1 at the end.


49+26=50+26−1=76−1=75


You can also compensate with larger numbers. If a number is close to 100, 200, or another friendly number, this strategy can help.


For example:


299+45=300+45−1=345−1=344


3. Decomposing by Place Value


Decomposing means breaking numbers apart by place value. You can split numbers into hundreds, tens, and ones, then add each part.


For example, the number 346 can be broken into:


346=300+40+6


This strategy helps you see what each digit is worth.


If you want to add 346+231, you can add hundreds, tens, and ones.


346+231=(300+40+6)+(200+30+1)


Now add each place:


500+70+7=577


So:


346+231=577


This strategy is especially helpful for multi-digit numbers because it keeps the place values organized.


Worked Examples


Let’s look at some examples from easier to harder.


Example 1: Make a Ten


Solve 38+7.


The number 38 is close to 40. It needs 2 more to get there.


Take 2 from 7, leaving 5.


38+7=(38+2)+5=40+5=45


Answer: 45


Example 2: Compensation


Solve 68+25.


The number 68 is close to 70. Add 2 to 68 to make 70.


But adding 2 changes the problem, so we subtract 2 at the end.


68+25=70+25−2=95−2=93


Answer: 93


Example 3: Decompose by Place Value


Solve 253+124.


Break apart each number:


253=200+50+3

124=100+20+4


Add the hundreds, tens, and ones:


200+100=300

50+20=70

3+4=7


Put the parts together:


300+70+7=377


Answer: 377


Example 4: Choose a Smart Strategy


Solve 397+38.


The number 397 is close to 400, so making a hundred is a smart strategy.


397 needs 3 more to make 400. Take 3 from 38, leaving 35.


397+38=(397+3)+35=400+35=435


Answer: 435


How to Choose a Strategy


When you see an addition problem, ask yourself:


  	Is one number close to a ten or hundred? Try making tens or hundreds.

  	Would it be easier to change a number a little? Try compensation.

  	Are the numbers larger and easy to break apart? Try decomposing by place value.




There is often more than one good way to solve a problem. The best strategy is the one that helps you solve it correctly and quickly.


Helpful Tips


  	Look for friendly numbers like 10, 20, 50, 100, or 500.

  	Keep the total the same when you move amounts between numbers.

  	Pay attention to place value: hundreds, tens, and ones.

  	After solving, think: “Does my answer make sense?”




Brief Summary


Mental math strategies help you add without writing every step. You can make tens or hundreds, use compensation, or decompose numbers by place value. These strategies make addition faster and help you understand numbers better.


  
  Put what you read to the test

  You've worked through Mental Math Strategies for Addition. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/335
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  Mental Math Strategies for Subtraction


Sometimes you do not need paper and pencil to subtract. You can solve many subtraction problems in your head by using smart strategies.


In this lesson, you will learn how to subtract mentally using distance reasoning, counting up, and shifting the number line. These strategies help make subtraction faster and easier.


Subtraction means finding how many are left or finding the difference between two numbers. For example, in 52−38, you are finding the difference between 52 and 38.


Strategy 1: Think of subtraction as distance


You can think about subtraction as the distance between two numbers on a number line. Instead of taking away, you can ask, “How far is it from the smaller number to the larger number?”


This works especially well when the numbers are close together.


For example, to solve 54−49, think:



  	From 49 to 50 is 1

  	From 50 to 54 is 4

  	Total distance is 1+4=5




So, 54−49=5


Strategy 2: Count up


Counting up is a lot like distance reasoning. Start at the smaller number and count up to the larger number in easy jumps.


Try to jump to friendly numbers like tens or hundreds. Friendly numbers are numbers that are easy to work with, such as 40, 50, 100, or 200.


For example, solve 73−58:



  	From 58 to 60 is 2

  	From 60 to 70 is 10

  	From 70 to 73 is 3




Add the jumps:


2+10+3=15


So, 73−58=15


Strategy 3: Shift both numbers the same amount


Sometimes a subtraction problem becomes easier if you change both numbers by the same amount. The difference stays the same.


For example, in 82−39, subtracting 39 in your head may feel tricky. But if you add 1 to both numbers, you get:


82−39=83−40


Now it is easier to think:


83−40=43


So, 82−39=43


This works because moving both numbers the same amount keeps the distance between them unchanged.


When should you use each strategy?



  	Use distance reasoning when the numbers are close together.

  	Use counting up when you can jump to easy tens or hundreds.

  	Use shifting the number line when one number is close to a friendly number, like 29, 39, 49, or 99.




Worked Example 1


Solve 61−58.


The numbers are close together, so use distance reasoning.



  	From 58 to 60 is 2

  	From 60 to 61 is 1




Add the jumps:


2+1=3


So, 61−58=3


Worked Example 2


Solve 95−67.


Use counting up.



  	From 67 to 70 is 3

  	From 70 to 90 is 20

  	From 90 to 95 is 5




Add the jumps:


3+20+5=28


So, 95−67=28


Worked Example 3


Solve 74−28.


Use shifting the number line. Add 2 to both numbers:


74−28=76−30


Now subtract mentally:


76−30=46


So, 74−28=46


Worked Example 4


Solve 203−198.


The numbers are very close, so use distance reasoning.



  	From 198 to 200 is 2

  	From 200 to 203 is 3




Add the jumps:


2+3=5


So, 203−198=5


Helpful tips for mental subtraction



  	Look for numbers that are close to a ten or a hundred.

  	Break the subtraction into smaller, easier jumps.

  	Ask yourself, “Is it easier to take away, count up, or shift both numbers?”

  	Check that your answer makes sense. If the numbers are close, the answer should be small.




Let’s compare strategies


Take the problem 52−47.


You could use distance reasoning:



  	47 to 50 is 3

  	50 to 52 is 2

  	Total is 5




Or you could shift both numbers by 3:


52−47=55−50=5


Both strategies work. Mental math is about choosing the one that feels easiest to you.


[image: 📋]   Summary


Mental subtraction means solving subtraction problems in your head by using smart number ideas. You can think of subtraction as distance, count up in jumps, or shift both numbers to make the problem easier.


The more you practice, the faster you will notice which strategy fits each problem. Good mental math is not about one way only. It is about choosing an easy and accurate way to think.


  
  Put what you read to the test

  You've worked through Mental Math Strategies for Subtraction. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/336






  [image: 📝]   Lesson 23: Estimating Sums and Differences

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/385




  Estimating Sums and Differences means finding a number that is close to the exact answer. We estimate when we add or subtract to get a quick idea of what the answer should be.


Estimating is helpful because it lets us:


  	solve problems more quickly,

  	check if an exact answer makes sense,

  	make smart guesses when we do not need the exact answer right away.




For example, if you add 198+203, you might not want to solve it exactly first. You can estimate by thinking: 198 is about 200, and 203 is about 200. Then 200+200=400. So the sum should be about 400.


There are two common ways to estimate sums and differences:


  	Rounding

  	Compatible numbers




Let’s learn both ways.


1. Estimating by rounding


When we round, we change a number to a nearby number that is easier to work with. In 4th grade, we often round to the nearest ten, nearest hundred, or sometimes nearest thousand.


Here is a quick reminder:


  	To round to the nearest ten, look at the ones digit.

  	To round to the nearest hundred, look at the tens digit.




If the digit you look at is:


  	0, 1, 2, 3, or 4, round down.

  	5, 6, 7, 8, or 9, round up.




Examples of rounding:


  	47 rounds to 50 to the nearest ten.

  	142 rounds to 140 to the nearest ten.

  	368 rounds to 400 to the nearest hundred.

  	621 rounds to 600 to the nearest hundred.




After rounding, you add or subtract the new numbers.


Worked Example 1: Estimate a sum by rounding to the nearest ten

Estimate: 46+33


  	Round 46 to 50.

  	Round 33 to 30.

  	Add the rounded numbers.




50+30=80

So, 46+33 is about 80.


The exact answer is 79, and 80 is very close. That means the estimate is reasonable.


Worked Example 2: Estimate a difference by rounding to the nearest hundred

Estimate: 582−241


  	Round 582 to 600.

  	Round 241 to 200.

  	Subtract the rounded numbers.




600−200=400

So, 582−241 is about 400.


The exact answer is 341. Our estimate is not exact, but it still tells us the answer should be somewhere around the hundreds, not something tiny like 30 or huge like 900.


2. Estimating with compatible numbers


Compatible numbers are numbers that are easy to add or subtract in your head. They are close to the original numbers, but they are chosen because they work nicely together.


Sometimes compatible numbers give a better estimate than simple rounding.


For example:


  	49 and 51 are compatible because they make 100.

  	198 and 302 are compatible because they make 500.

  	401−199 is easy to think of as about 400−200.




Worked Example 3: Estimate a sum using compatible numbers

Estimate: 198+301


These numbers are already close to numbers that are easy to use:


  	198 is close to 200

  	301 is close to 300




Now add:


200+300=500

So, 198+301 is about 500.


The exact answer is 499, so this estimate is very close.


Worked Example 4: Estimate a difference using compatible numbers

Estimate: 603−298


Choose nearby numbers that are easy to subtract:


  	603 is close to 600

  	298 is close to 300




Now subtract:


600−300=300

So, 603−298 is about 300.


The exact answer is 305, so the estimate is reasonable.


How to choose what kind of estimate to use


  	Use rounding when you want a quick estimate.

  	Use compatible numbers when you notice numbers close to easy facts like 100, 200, 500, or 1000.

  	Think about whether rounding to the nearest ten or nearest hundred makes more sense for the numbers you have.




For smaller numbers, rounding to the nearest ten often works well.

For larger numbers, rounding to the nearest hundred can make estimating easier.


Estimating helps check exact answers


Suppose you solve 392+207 exactly and get 909. Is that reasonable?


Estimate first:


  	392 rounds to 400

  	207 rounds to 200




400+200=600

The exact answer should be about 600, not 900. So 909 is not reasonable. That tells you to go back and check your work.


Now suppose you solve 754−288 and get 466.


Estimate:


  	754 rounds to 800

  	288 rounds to 300




800−300=500

Since 466 is close to 500, the answer seems reasonable.


Tips for estimating sums and differences


  	Read the problem carefully to see if it is addition or subtraction.

  	Choose a place value to round to: tens or hundreds.

  	Or choose compatible numbers that are easy to use.

  	Remember that an estimate is close, not exact.

  	Use your estimate to check whether your exact answer makes sense.




Let’s compare exact answers and estimates


  	61+18 is about 60+20=80. Exact answer: 79.

  	347+152 is about 300+200=500. Exact answer: 499.

  	721−409 is about 700−400=300. Exact answer: 312.




In each case, the estimate is not the same as the exact answer, but it is close enough to help us understand what the answer should look like.


[image: 📋]   Summary

Estimating sums and differences helps you find an answer that is close to the exact answer. You can estimate by rounding or by using compatible numbers. Estimating is a great way to solve problems quickly and to check if your exact answer is reasonable.


  
  Put what you read to the test

  You've worked through Estimating Sums and Differences. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/337






  [image: 📝]   Lesson 24: Partial Sums Algorithm

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/386




  Partial Sums Algorithm is a way to add numbers by breaking them apart by place value.
Instead of adding everything at once, we add the hundreds, then the tens, then the ones. After that, we put those partial sums together to find the total.
This method helps us see how numbers are built. It is a great way to understand addition clearly and carefully.
What does “partial sums” mean?
A partial sum is a smaller total you get when you add just one place value at a time.
For example, in the numbers 245 and 132:
	245 has 2 hundreds, 4 tens, and 5 ones
	132 has 1 hundred, 3 tens, and 2 ones

We can add each part:
	Hundreds: 200+100=300
	Tens: 40+30=70
	Ones: 5+2=7

Then we add the partial sums:
300+70+7=377So, 245+132=377.
Why use the partial sums algorithm?
	It helps you understand place value.
	It makes big addition problems easier to organize.
	It shows where each part of the answer comes from.
	It is a helpful step before using the standard algorithm.

How to use the partial sums algorithm
	Write the numbers vertically, lining up the place values.
	Add the ones.
	Add the tens.
	Add the hundreds (and any larger place values if needed).
	Add all the partial sums together.

Important: Always line up ones under ones, tens under tens, and hundreds under hundreds. This keeps the place values correct.
Worked Example 1
Add 123+254.
First, write the numbers so the place values line up.
123254Now add by place value:
	Ones: 3+4=7
	Tens: 20+50=70
	Hundreds: 100+200=300

Now add the partial sums:
300+70+7=377So, 123+254=377.
Worked Example 2
Add 346+215.
Break each number into place values:
	346=300+40+6
	215=200+10+5

Add each place value:
	Hundreds: 300+200=500
	Tens: 40+10=50
	Ones: 6+5=11

Now add the partial sums:
500+50+11=561So, 346+215=561.
Notice something important: the ones made 11, which is more than 9. That is okay in partial sums. We still add all the parts at the end.
Worked Example 3
Add 587+268.
Write the numbers vertically:
587268Add by place value:
	Ones: 7+8=15
	Tens: 80+60=140
	Hundreds: 500+200=700

Now add the partial sums:
700+140+15=855So, 587+268=855.
This example shows that tens can make more than 100, and ones can make more than 10. Partial sums still works because we add all the place-value parts at the end.
Worked Example 4
Add 1,234+2,145.
Break apart each number:
	1,234=1,000+200+30+4
	2,145=2,000+100+40+5

Add each place value:
	Thousands: 1,000+2,000=3,000
	Hundreds: 200+100=300
	Tens: 30+40=70
	Ones: 4+5=9

Add the partial sums:
3,000+300+70+9=3,379So, 1,234+2,145=3,379.
A vertical way to show partial sums
Some students like to write the partial sums under the problem.
For 346+215, it can look like this:
+346+215+11(ones)+50(tens)500(hundreds)Then add those partial sums:
500+50+11=561Tips for success
	Line up place values carefully.
	Add the same place values together. Ones with ones, tens with tens, hundreds with hundreds.
	Do not worry if a partial sum is bigger than 9 or 99. Just keep going and combine everything at the end.
	Check your work. Ask yourself if the answer makes sense.

Common mistakes to avoid
	Putting digits in the wrong columns
	Adding a tens digit to a ones digit
	Forgetting to add all the partial sums at the end
	Leaving out a place value, like the hundreds or tens

Let’s think about reasonableness
After solving, it helps to do a quick check.
For example, with 587+268:
	587 is close to 600
	268 is close to 300
	600+300=900

The exact answer was 855, and that is close to 900. So the answer makes sense.
[image: 📋]   Summary
The partial sums algorithm means adding numbers by place value first.
You find smaller totals for the ones, tens, hundreds, and sometimes thousands. Then you add those partial sums to get the final answer.
This method helps you understand addition in a clear, organized way.


  
  Put what you read to the test

  You've worked through Partial Sums Algorithm. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/338






  [image: 📝]   Lesson 25: Standard Addition Algorithm

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/387




  Standard Addition Algorithm is a step-by-step way to add numbers neatly and correctly.
It helps us add multi-digit numbers by lining up the digits by place value: ones, tens, hundreds, and sometimes thousands.
When a column adds up to 10 or more, we regroup. That means we trade 10 of one place value for 1 of the next bigger place value.
For example, 10 ones become 1 ten. Also, 10 tens become 1 hundred.
Why place value matters
Before adding, we must line up the numbers correctly. Ones go under ones, tens under tens, hundreds under hundreds, and so on.
If the digits are not lined up by place value, the answer will be wrong.
Here is a place value chart to help us think:
	Ones
	Tens
	Hundreds
	Thousands

Steps for the standard addition algorithm
	Write the numbers in a column.
	Line up the digits by place value.
	Start adding from the ones place.
	If a column totals 10 or more, write down the ones digit and regroup the tens digit to the next column.
	Move to the tens place, then hundreds, then thousands.
	Write the final sum.

Worked Example 1: No regrouping
Add 234+145.
First, line up the place values:
234145Now add from right to left.
Ones: 4+5=9
Tens: 3+4=7
Hundreds: 2+1=3
So the sum is:
234145379So, 234+145=379.
Worked Example 2: Regrouping in the ones place
Add 268+157.
Line up the numbers:
268157Start with the ones.
Ones: 8+7=15
Fifteen means 1 ten and 5 ones. Write the 5 in the ones place and regroup the 1 ten above the tens column.
  1268157    5Now add the tens.
Tens: 1+6+5=12 tens
Twelve tens means 1 hundred and 2 tens. Write the 2 in the tens place and regroup the 1 hundred above the hundreds column.
1 1268157425Now add the hundreds.
Hundreds: 1+2+1=4
So, 268+157=425.
Worked Example 3: Adding a 4-digit number
Add 1,476+2,385.
Line up the place values carefully:
14762385Add from right to left.
Ones: 6+5=11
Write 1 in the ones place and regroup 1 ten.
Tens: 1+7+8=16
Write 6 in the tens place and regroup 1 hundred.
Hundreds: 1+4+3=8
Write 8 in the hundreds place.
Thousands: 1+2=3
So the sum is:
  1 1147623853861Therefore, 1,476+2,385=3,861.
How regrouping works
Regrouping is based on place value.
	10 ones = 1 ten
	10 tens = 1 hundred
	10 hundreds = 1 thousand

When a column has 10 or more, we do not keep all those digits in that place. We regroup to the next place value.
For example:
	If you have 13 ones, that is 1 ten and 3 ones.
	If you have 15 tens, that is 1 hundred and 5 tens.

Worked Example 4: More than one regrouping
Add 587+496.
587496Ones: 7+6=13
Write 3 ones. Regroup 1 ten.
Tens: 1+8+9=18
Write 8 tens. Regroup 1 hundred.
Hundreds: 1+5+4=10
Write 0 hundreds and regroup 1 thousand.
The answer is:
1 1 15874961083So, 587+496=1,083.
Tips for success
	Always line up digits by place value.
	Start adding from the right, in the ones place.
	Regroup carefully when the sum is 10 or more.
	Write small regrouped numbers above the next column.
	Check your work if an answer seems too big or too small.

Common mistakes to avoid
	Adding from left to right instead of right to left.
	Forgetting to add the regrouped digit.
	Not lining up ones, tens, and hundreds correctly.
	Writing both digits of a two-digit sum in one column.

Quick check
Try thinking through these:
	346+252
	459+378
	2,304+1,587

As you solve, ask yourself:
	Did I line up the place values?
	Did I start in the ones place?
	Did I regroup when needed?

[image: 📋]   Summary
The standard addition algorithm is a neat way to add numbers using place value.
We line up the digits, add from right to left, and regroup whenever a column makes 10 or more.
With practice, this method helps you add larger numbers quickly and accurately.


  
  Put what you read to the test

  You've worked through Standard Addition Algorithm. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/339






  [image: 📝]   Lesson 26: Partial Differences Algorithm

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/388




  Partial Differences Algorithm for Subtraction


When we subtract large numbers, we can break the numbers into place values: hundreds, tens, and ones.


The partial differences algorithm is a subtraction method where we subtract each place value separately. Then we put the partial differences together to find the final answer.


This method helps us see what is happening in each place. Sometimes a place value difference is positive, and sometimes it is negative.


A positive number means there is some amount left. A negative number means we took away more than we had in that place, so another place value will help balance it.


Let’s learn how it works step by step.


What does “partial differences” mean?


A difference is the answer to a subtraction problem.


Partial differences are the smaller differences we get when we subtract the hundreds, tens, and ones separately.


For example, in 453−271:



	Hundreds: 400−200

	Tens: 50−70

	Ones: 3−1




Then we combine those parts to get the total difference.


How to use the partial differences algorithm



	Write the subtraction problem vertically, lining up hundreds, tens, and ones.


	Subtract each place value separately.


	Record each partial difference. Some may be negative.


	Add the partial differences together.


	The sum of the partial differences is the final difference.





Important idea


If one place has a negative partial difference, do not worry. That is okay in this method.


The positive and negative parts work together to make the correct final answer.


Example 1: No negative partial differences


Find 584−263.


Step 1: Write the place values.


584=500+80+4

263=200+60+3

Step 2: Subtract each place.



	Hundreds: 500−200=300

	Tens: 80−60=20

	Ones: 4−3=1




Step 3: Add the partial differences.


300+20+1=321

So,


584−263=321

Example 2: One negative partial difference


Find 453−271.


Step 1: Break apart the numbers.


453=400+50+3

271=200+70+1

Step 2: Subtract each place.



	Hundreds: 400−200=200

	Tens: 50−70=−20

	Ones: 3−1=2




Notice that the tens difference is negative because 50 is less than 70.


Step 3: Add the partial differences.


200+(−20)+2

Now combine them:


200−20+2=182

So,


453−271=182

Example 3: More than one tricky place


Find 602−387.


Step 1: Break apart the numbers.


602=600+0+2

387=300+80+7

Step 2: Subtract each place.



	Hundreds: 600−300=300

	Tens: 0−80=−80

	Ones: 2−7=−5




Step 3: Add the partial differences.


300+(−80)+(−5)

300−80−5=215

So,


602−387=215

Example 4: Using a vertical setup


We can also record the partial differences under the problem.


Find 741−528.


741−528

Subtract by place value:



	Hundreds: 700−500=200

	Tens: 40−20=20

	Ones: 1−8=−7




Add the partial differences:


200+20+(−7)=213

So,


741−528=213

Why this method works


Each number is made of place values. When we subtract the hundreds, tens, and ones separately, we are still subtracting the whole number. We are just doing it in parts.


Then we put the parts back together.


That is why:


(400+50+3)−(200+70+1)

can be found by doing:


(400−200)+(50−70)+(3−1)

Tips for success



	Always line up the digits by place value.


	Subtract hundreds from hundreds, tens from tens, and ones from ones.


	If a partial difference is negative, keep going. Do not erase it.


	Add all the partial differences carefully at the end.


	Check whether your answer makes sense. The answer should be smaller than the first number.





Common mistakes to avoid



	Mixing up place values: Do not subtract a tens digit from a ones digit.


	Forgetting the negative sign: If 20−50=−30, write the negative sign.


	Not adding all parts: Be sure to combine every partial difference.


	Skipping zeros: In a number like 602, the tens place is 0. You must include it.





Try thinking through this one


Find 835−417.



	Hundreds: 800−400=400

	Tens: 30−10=20

	Ones: 5−7=−2




Add the parts:


400+20+(−2)=418

So,


835−417=418

[image: 📋]   Summary


The partial differences algorithm helps you subtract by working with place values one at a time.


You subtract the hundreds, tens, and ones separately, record each partial difference, and then add those parts together.


Some partial differences may be negative, and that is okay. When you combine all the parts, you get the correct final answer.


  
  Put what you read to the test

  You've worked through Partial Differences Algorithm. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/340






  [image: 📝]   Lesson 27: Standard Subtraction Algorithm

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/389




  Standard Subtraction Algorithm is a step-by-step way to subtract larger numbers. It helps us subtract numbers with more than one digit by working with place value: ones, tens, hundreds, and sometimes thousands.
When the top digit in a place is too small to subtract the bottom digit, we regroup. Regrouping means taking 1 from the place to the left and turning it into more in the current place.
For example, 1 ten can become 10 ones, and 1 hundred can become 10 tens. This helps us subtract when we do not have enough in one column.
Big idea: Always subtract from right to left, starting with the ones place.
How to Use the Standard Subtraction Algorithm
	Line up the numbers by place value. Ones go under ones, tens under tens, hundreds under hundreds.

	Start at the ones place. Subtract the bottom digit from the top digit.

	If the top digit is smaller, regroup from the place to the left.

	Move left to the tens, then hundreds, and keep subtracting.

	Check your work if you can by adding your answer to the smaller number.


Understanding Regrouping
Regrouping does not change the total value of the number. It only changes how the value is written.
For example:
30=2 tens +10 ones
So if you need to subtract from the ones place in 30, you can regroup 1 ten into 10 ones.
Another example:
400=3 hundreds +10 tens
This is why regrouping works. We are not making the number bigger or smaller. We are just trading place values.
Worked Example 1: No Regrouping
Let’s start with an easy problem:
54−22
Line up the digits by place value:
54− 22
Step 1: Subtract the ones.
4−2=2
Step 2: Subtract the tens.
5−2=3
So the answer is:
54−22=32
Worked Example 2: Regrouping in the Ones Place
Now try a problem where regrouping is needed:
63−27
Line up the digits:
63− 27
Step 1: Look at the ones.
We need to do 3−7, but 3 is less than 7. We cannot subtract 7 ones from 3 ones.
Step 2: Regroup 1 ten.
The 6 tens become 5 tens, and the 3 ones become 13 ones.
Now the problem looks like:
5 13− 27
Step 3: Subtract the ones.
13−7=6
Step 4: Subtract the tens.
5−2=3
So:
63−27=36
Worked Example 3: Regrouping with Hundreds and Tens
Let’s subtract a 3-digit number:
352−178
Set it up:
352−178
Step 1: Ones place.
We need 2−8. Since 2 is smaller than 8, regroup 1 ten from the 5 tens.
The 5 tens become 4 tens, and the 2 ones become 12 ones.
Step 2: Subtract ones.
12−8=4
Step 3: Tens place.
Now we have 4−7. We need to regroup again, this time from the hundreds.
The 3 hundreds become 2 hundreds, and the 4 tens become 14 tens.
Step 4: Subtract tens.
14−7=7
Step 5: Hundreds place.
2−1=1
So the answer is:
352−178=174
Worked Example 4: Regrouping Across a Zero
Sometimes there is a zero, which can make regrouping trickier. Let’s look carefully:
402−186
Write it vertically:
402−186
Step 1: Ones place.
We need 2−6, so we must regroup from the tens place. But the tens digit is 0, so there are no tens to take.
Step 2: Regroup from the hundreds.
Take 1 hundred from the 4 hundreds. Now there are 3 hundreds, and the 0 tens become 10 tens.
Step 3: Regroup 1 ten to the ones.
From the 10 tens, take 1 ten. Now there are 9 tens, and the 2 ones become 12 ones.
Now the problem is like this:
3 9 12−1 8 6
Step 4: Subtract each place.
Ones: 12−6=6
Tens: 9−8=1
Hundreds: 3−1=2
So:
402−186=216
Tips to Remember
	Always line up place values. If digits are not lined up, the answer can be wrong.

	Start at the right. Begin with ones, then tens, then hundreds.

	Regroup when needed. If the top digit is smaller, trade from the place to the left.

	Be careful after regrouping. The digit you borrowed from becomes 1 less.

	Zeros need extra care. You may have to regroup across the zero.


Common Mistakes
	Forgetting to line up ones, tens, and hundreds.

	Subtracting the bigger digit from the smaller digit without regrouping.

	Forgetting to lower the digit after borrowing from it.

	Getting confused when there is a zero in the number.


How to Check Your Answer
You can check subtraction with addition. Add your answer to the number you subtracted.
For example, in 63−27=36:
36+27=63
Since the sum matches the starting number, the subtraction is correct.
[image: 📋]   Summary
The standard subtraction algorithm is a method for subtracting multi-digit numbers by working one place at a time from right to left.
When the top digit is not large enough, we regroup from the place to the left. Regrouping means trading 1 ten for 10 ones, or 1 hundred for 10 tens.
With careful place value and step-by-step work, you can subtract larger numbers correctly, even when regrouping is needed.


  
  Put what you read to the test

  You've worked through Standard Subtraction Algorithm. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/341






  [image: 📝]   Lesson 28: Subtraction Across Multiple Zeros
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  Subtraction Across Multiple Zeros can look tricky at first, but you can learn it step by step. When a number has zeros in the middle, you may need to regroup across more than one place value. That means you borrow from a digit farther to the left.


For example, in a problem like 5002−278, the zeros cannot help right away because you cannot take away from zero. So you move left until you find a digit that can share.


This lesson will show you how to subtract when you have to regroup across multiple zeros. We will look at what regrouping means, how to do it carefully, and how to check your work.


First, remember place value:


  	Ones

  	Tens

  	Hundreds

  	Thousands




Each place is worth 10 times as much as the place to its right. So:


  	1 ten = 10 ones

  	1 hundred = 10 tens

  	1 thousand = 10 hundreds




When you regroup in subtraction, you take 1 from a bigger place and turn it into 10 of the next smaller place.


What makes multiple zeros special?

If the top number has zeros, those zeros cannot give anything away. So you may need to move left across several places until you find a digit greater than 0.


Then you regroup step by step as you move back to the right.


Here is the basic idea:


  	Start at the ones place.

  	If the top digit is smaller than the bottom digit, regroup.

  	If there is a 0 in the next place, keep moving left until you find a digit that is not 0.

  	Take 1 from that digit.

  	Turn each zero you pass into a 9, because it received 10 and gave 1 to the next place.

  	The place where you needed help gets 10 more.

  	Now subtract as usual.




Why do zeros turn into 9?

Suppose you borrow from the thousands place to help the hundreds place. The thousands digit goes down by 1, and the hundreds place gets 10 hundreds. But if the hundreds must help the tens, it gives away 1 hundred, leaving 9 hundreds. Then if the tens must help the ones, it gives away 1 ten, leaving 9 tens.


That is why you often see a row of 9s after regrouping across zeros.


Worked Example 1

Subtract:

302−145

Line up the numbers by place value:

302−145

Start with the ones: 2−5 does not work, so regroup.

The tens digit is 0, so it cannot help. Move to the hundreds digit.

The 3 hundreds becomes 2 hundreds. The 0 tens becomes 10 tens. Then 1 ten is given to the ones place, so the tens become 9 tens, and the ones become 12 ones.


Now subtract:


  	Ones: 12−5=7

  	Tens: 9−4=5

  	Hundreds: 2−1=1




So the answer is:

302−145=157

Worked Example 2

Subtract:

4000−1268

Write the problem:

4000−1268

Start with the ones: 0−8 does not work.

The tens digit is 0, the hundreds digit is 0, so move left to the thousands digit.

The 4 thousands becomes 3 thousands.

Then regroup across the zeros:


  	0 hundreds becomes 10 hundreds

  	But 1 hundred is given to the tens place, so hundreds become 9

  	0 tens becomes 10 tens

  	But 1 ten is given to the ones place, so tens become 9

  	0 ones becomes 10 ones




Now the top number is like 39910? Not exactly. We do not change the number of places. We think of it as:


  	3 thousands

  	9 hundreds

  	9 tens

  	10 ones




Now subtract each place:


  	Ones: 10−8=2

  	Tens: 9−6=3

  	Hundreds: 9−2=7

  	Thousands: 3−1=2




So:

4000−1268=2732

Worked Example 3

Subtract:

5002−278

First, line up the numbers carefully:

5002−0278

Start with the ones: 2−8 does not work.

The tens digit is 0, and the hundreds digit is 0. Move left to the thousands digit.

The 5 thousands becomes 4 thousands. The 0 hundreds becomes 10 hundreds. Then 1 hundred goes to the tens place, so the hundreds become 9. The 0 tens becomes 10 tens. Then 1 ten goes to the ones place, so the tens become 9. The ones become 12.


Now subtract:


  	Ones: 12−8=4

  	Tens: 9−7=2

  	Hundreds: 9−2=7

  	Thousands: 4−0=4




So:

5002−278=4724

Worked Example 4

Subtract:

70000−4586

Line up by place value:

70000−04586

Start at the ones: 0−6 does not work.

The tens, hundreds, and thousands digits are all 0. Move left to the ten-thousands digit.

The 7 becomes 6.

Now regroup across all the zeros:


  	The thousands place becomes 10, then gives 1 away, so it becomes 9

  	The hundreds place becomes 10, then gives 1 away, so it becomes 9

  	The tens place becomes 10, then gives 1 away, so it becomes 9

  	The ones place becomes 10




So the top number is now thought of as:


  	6 ten-thousands

  	9 thousands

  	9 hundreds

  	9 tens

  	10 ones




Now subtract:


  	Ones: 10−6=4

  	Tens: 9−8=1

  	Hundreds: 9−5=4

  	Thousands: 9−4=5

  	Ten-thousands: 6−0=6




So:

70000−4586=65414

Helpful Tips


  	Always line up digits by place value. Ones under ones, tens under tens, and so on.

  	Work from right to left. Start with the ones place.

  	If you see a zero, keep moving left until you find a digit that is not zero.

  	Change the middle zeros to 9s as you regroup back to the right.

  	Be neat with your writing. Small mistakes in regrouping can change the answer.




How to Check Your Answer

You can check subtraction with addition. Add your answer and the number you subtracted. You should get the starting number.


For example, from Example 3:

4724+278=5002

That means the subtraction is correct.


Common Mistakes to Avoid


  	Forgetting to line up the numbers correctly

  	Borrowing from a 0 without moving left first

  	Forgetting that zeros in the middle often become 9s

  	Subtracting the bigger digit from the smaller digit without regrouping




Let’s Review

When you subtract across multiple zeros, start at the right. If a zero cannot help, move left until you find a digit greater than 0. Take 1 from that digit, and regroup step by step back to the right. The zeros in between usually become 9s, and the place you are subtracting in gets 10 more.


With practice, these problems will get easier. Take your time, line up the place values, and regroup carefully.


  
  Put what you read to the test

  You've worked through Subtraction Across Multiple Zeros. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/342
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  Additive Compare Word Problems are word problems that compare two amounts.
They ask how many more, how many fewer, or how much bigger or smaller one amount is than another amount.
These problems can be tricky because the words in the problem do not always tell you to add. Sometimes a problem uses the word more, but you actually need to subtract to compare the two amounts.
In this lesson, you will learn how to understand compare problems, choose the correct operation, and solve them carefully.
What is an additive compare problem?
An additive compare problem shows two amounts and the difference between them.
For example, if Mia has 14 stickers and Jay has 9 stickers, we can compare their amounts.
Mia has 5 more stickers than Jay because
14−9=5
The number 5 is called the difference.
The 3 parts of a compare problem
	Bigger amount - the greater number
	Smaller amount - the lesser number
	Difference - how much more or fewer

These parts are connected like this:
Smaller amount+Difference=Bigger amount
You can also think of it like this:
Bigger amount−Smaller amount=Difference
Important idea: Do not rely only on keywords
Some students see words like more or fewer and quickly choose an operation. That can lead to mistakes.
Instead, ask yourself:
	What two amounts are being compared?
	Which amount is bigger?
	Which amount is smaller?
	What is the problem asking me to find?

When you understand those parts, the correct operation becomes clearer.
How to solve additive compare problems
	Read the problem slowly.
	Find the two amounts being compared.
	Decide which amount is bigger and which is smaller.
	Decide what is missing: the bigger amount, the smaller amount, or the difference.
	Use addition or subtraction to solve.
	Check that your answer makes sense.

When do we subtract?
We subtract when we know the bigger amount and the smaller amount and need to find the difference.
Example idea:
difference=bigger−smaller
When do we add?
We add when we know the smaller amount and the difference and need to find the bigger amount.
Example idea:
bigger=smaller+difference
Sometimes we also subtract when we know the bigger amount and the difference and need to find the smaller amount.
Example idea:
smaller=bigger−difference
Worked Example 1: Find the difference
Lena read 27 pages. Omar read 19 pages. How many more pages did Lena read than Omar?
Step 1: Find the amounts.
	Lena: 27 pages
	Omar: 19 pages

Step 2: Find the bigger and smaller amounts.
27 is bigger. 19 is smaller.
Step 3: What are we finding?
We are finding how many more. That means we are finding the difference.
Step 4: Subtract.
27−19=8
Answer: Lena read 8 more pages than Omar.
Worked Example 2: Find the bigger amount
A blue ribbon is 13 centimeters long. A red ribbon is 6 centimeters longer than the blue ribbon. How long is the red ribbon?
Step 1: Find what you know.
	Blue ribbon: 13 cm
	Red ribbon: 6 cm longer

Step 2: What are we finding?
We need the bigger amount, the red ribbon.
Step 3: Add the smaller amount and the difference.
13+6=19
Answer: The red ribbon is 19 centimeters long.
Worked Example 3: Find the smaller amount
Ty has 34 marbles. He has 9 more marbles than Ana. How many marbles does Ana have?
This problem is tricky because it says more, but we do not add.
Step 1: Think carefully.
Ty has the bigger amount: 34 marbles.
Ty has 9 more than Ana, so the difference is 9.
Ana has the smaller amount, and that is what we need to find.
Step 2: Subtract the difference from the bigger amount.
34−9=25
Answer: Ana has 25 marbles.
Worked Example 4: Compare larger numbers
A library has 1,245 fiction books and 1,089 nonfiction books. How many fewer nonfiction books are there than fiction books?
Step 1: Find the bigger and smaller amounts.
	Fiction: 1,245
	Nonfiction: 1,089

1,245 is bigger, and 1,089 is smaller.
Step 2: Find the difference.
1,245−1,089=156
Answer: There are 156 fewer nonfiction books than fiction books.
How to avoid keyword traps
Here are some examples of tricky wording:
	Sam has 8 more apples than Kai. If Sam has 23 apples, how many does Kai have?
	Nora has 12 fewer beads than May. If Nora has 18 beads, how many does May have?

In both problems, you should not choose the operation just because of the words more or fewer.
You must ask, What number am I looking for?
For the first one, Sam is bigger, so Kai is smaller:
23−8=15
For the second one, Nora is smaller, and May is bigger:
18+12=30
A helpful comparison model
You can picture compare problems like two bars.
The longer bar is the bigger amount. The shorter bar is the smaller amount. The extra part is the difference.
If you know any two parts, you can find the missing part.
Ask these questions every time
	Who or what has more?
	Who or what has fewer?
	Am I finding the difference?
	Am I finding the bigger amount?
	Am I finding the smaller amount?

Quick practice thinking
Read each situation and decide whether you would add or subtract.
	Ben has 42 cards. He has 7 more cards than Luis. How many cards does Luis have?
	A cat weighs 15 pounds. A dog weighs 9 pounds more than the cat. How much does the dog weigh?
	A class collected 86 cans. Another class collected 64 cans. How many more cans did the first class collect?

Answers:
	Subtract, because you know the bigger amount and the difference, and you need the smaller amount.
	Add, because you know the smaller amount and the difference, and you need the bigger amount.
	Subtract, because you are finding the difference between two amounts.

Check your answer
After solving, always check:
	Does my answer match the question?
	Is my answer reasonable?
	If I plug my answer back into the story, does it work?

For example, in the marble problem, we found Ana has 25 marbles.
Check:
25+9=34
That matches Ty's amount, so the answer makes sense.
[image: 📋]   Summary
Additive compare word problems compare two amounts.
The three important parts are the bigger amount, the smaller amount, and the difference.
Do not let words like more or fewer trick you. First decide what you know and what you need to find.
If you need the difference, subtract. If you need the bigger amount, add the smaller amount and the difference. If you need the smaller amount, subtract the difference from the bigger amount.
When you understand the comparison, you can choose the correct operation with confidence.


  
  Put what you read to the test

  You've worked through Additive Compare Word Problems. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/343
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  Multi-Step Addition and Subtraction Problems


Sometimes a word problem cannot be solved with just one step. You may need to add first and then subtract, or subtract first and then add. These are called multi-step addition and subtraction problems.


In a multi-step problem, the story happens in parts. Your job is to read carefully, figure out what happens first, next, and last, and then choose the math for each part.


What does multi-step mean?


Multi-step means more than one step. Instead of doing one equation, you do two or more equations to find the final answer.


For example, if a student had 25 stickers, got 12 more, and then gave away 8, you would need two steps:


First add: 25+12=37

Then subtract: 37−8=29


So the student has 29 stickers left.


How to solve multi-step problems



	Read the whole problem carefully. Do not rush.

	Ask: What is happening first?

	Ask: What is happening after that?

	Choose the operation for each part: addition or subtraction.

	Solve one step at a time.

	Check if your answer makes sense with the story.




Helpful clue words


Clue words can help, but always think about the story too.



	Addition clues: in all, total, together, more, added, joined

	Subtraction clues: left, fewer, gave away, how many more, remaining, difference




Sometimes a problem has both kinds of clue words because it needs both addition and subtraction.


Step 1: Find the important numbers and actions


Look for the numbers in the problem. Then decide what each number means. Ask yourself:



	Is something being added?

	Is something being taken away?

	Do I need a total first before I can answer the question?




Step 2: Solve in the order the story happens


The order matters. If the story says some things were added first and then some were taken away, you should follow that order.


Think: What happened first in the story? That helps you find the first equation.


Worked Example 1


A library had 146 books on one shelf and 128 books on another shelf. Then 35 books were borrowed. How many books were left on the two shelves?


Step 1: Understand the story.


	There are 146 books on one shelf.

	There are 128 books on another shelf.

	These books are together, so first we add.

	Then 35 books were borrowed, so we subtract.




Step 2: Add the books.

146+128=274


Step 3: Subtract the borrowed books.

274−35=239


Answer: There are 239 books left.


Check: Since 35 books were taken away, the answer should be less than 274. And 239 is less than 274, so the answer makes sense.


Worked Example 2


Marcus saved 320 cents in January. In February, he saved 145 more cents. Then he spent 180 cents on a snack. How many cents does he have now?


Step 1: What happens first?

Marcus saved money in January and February, so first we add:

320+145=465


Step 2: What happens next?

He spent 180 cents, so we subtract:

465−180=285


Answer: Marcus has 285 cents now.


Check: He had 465 cents before spending. Spending 180 cents should make the amount smaller. 285 is smaller, so the answer makes sense.


Worked Example 3


A school collected 238 cans on Monday and 167 cans on Tuesday. On Wednesday, 95 more cans were collected. Then 210 cans were packed into boxes and taken away. How many cans were still at the school?


This problem has more than two steps.


Step 1: Add Monday and Tuesday.

238+167=405


Step 2: Add Wednesday.

405+95=500


Step 3: Subtract the cans taken away.

500−210=290


Answer: There were 290 cans still at the school.


Check: The school collected 500 cans in all before any were taken away. After 210 were taken away, 290 left makes sense.


Worked Example 4


Nina had 450 beads. She used 126 beads to make a bracelet. Later, her friend gave her 89 more beads. Then Nina bought 135 more beads at a store. How many beads does Nina have now?


Step 1: Subtract the beads she used.

450−126=324


Step 2: Add the beads from her friend.

324+89=413


Step 3: Add the beads she bought.

413+135=548


Answer: Nina has 548 beads now.


Notice: This problem starts with subtraction and then uses addition. Multi-step problems do not always begin with addition.


How to write equations for multi-step problems


You can write one equation at a time. This helps keep your work neat and easy to follow.


For Example 1, the equations were:

146+128=274

274−35=239


Writing each step clearly helps you avoid mistakes.


Why students make mistakes


Here are some common mistakes and how to avoid them:



	Using only one step when the story has two or more parts.

	Choosing the wrong operation. Ask: Is the amount getting bigger or smaller?

	Doing the steps in the wrong order. Follow the order of the story.

	Forgetting what the question asks. Circle or say the question before solving.




Tips for success



	Read the problem more than once.

	Underline important numbers.

	Think about what happens first, next, and last.

	Solve one step at a time.

	Check if your final answer fits the story.




Try this thinking:



	First... what do I need to find?

	Next... do I add or subtract?

	Then... what do I do with that answer?

	Finally... does my answer make sense?




Brief Summary


Multi-step addition and subtraction problems need two or more steps. Read the whole story carefully and decide what happens in order. Add when amounts join or increase, and subtract when amounts are taken away or decrease. Solve one step at a time and always check that your answer matches the story.


  
  Put what you read to the test

  You've worked through Multi-Step Addition and Subtraction Problems. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/344
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  Algorithmic Error Analysis means looking at a math problem, finding a mistake, and figuring out why it happened.
When we add and subtract bigger numbers, we often use the standard algorithm. That is the step-by-step way we write numbers in columns by place value: ones, tens, hundreds, and sometimes thousands.
Sometimes an answer is wrong because of a small mistake. The good news is that we can learn to spot those mistakes and fix them.
In this lesson, you will learn how to check for 3 common kinds of errors:
	Misalignment: numbers are not lined up by place value
	Incorrect regrouping: carrying or borrowing was done the wrong way
	Faulty place value logic: treating digits like they have the wrong value

Why does this matter? If you understand mistakes, you become a stronger mathematician. You learn not just the right answer, but also how numbers work.
Step 1: Line up place values correctly
When adding or subtracting, digits must be written in the correct columns.
	Ones under ones
	Tens under tens
	Hundreds under hundreds
	Thousands under thousands

Look at this correct setup for addition:
347+28
The number 28 has 2 tens and 8 ones, so the 8 goes in the ones place and the 2 goes in the tens place.
If someone writes it like this, it is wrong:
347+280
That mistake changes 28 into 280. The digits are the same, but the value is different.
Step 2: Check regrouping in addition
In addition, sometimes the sum in a column is 10 or more. Then we regroup. We write the ones digit in that column and carry the tens to the next column.
Example: if you add 8+7=15, you write 5 in the ones place and carry 1 ten.
If you forget to carry, or carry to the wrong place, the answer will be wrong.
Step 3: Check regrouping in subtraction
In subtraction, sometimes the top digit is smaller than the bottom digit. Then we regroup.
That means taking 1 from the next place to the left.
For example, in 42−18, you cannot do 2−8, so you regroup 1 ten from the 4 tens. Then 42 becomes 3 tens and 12 ones.
Now subtract:
42−1824
If a student writes 34, they may have forgotten that after regrouping, the 4 tens becomes 3 tens.
Step 4: Think about place value
Each digit has a value based on its place.
	In 352, the 3 means 3 hundreds
	The 5 means 5 tens
	The 2 means 2 ones

A common mistake is to use the digit without thinking about its place.
For example, in 352, the 5 does not mean 5 ones. It means 50.
When you check work, ask yourself:
	What does each digit stand for?
	Am I adding ones with ones and tens with tens?
	Did I regroup the right amount?

Worked Example 1: Finding a misalignment error
A student tries to solve 256+34 and writes:
256+34596
Let’s study the setup. The answer 596 is much too big, so something is wrong.
The likely error is that 34 was not lined up correctly. The 3 in 34 means 3 tens, not 3 hundreds.
Here is the correct setup:
256+34
Now add by columns:
	Ones: 6+4=10. Write 0 ones, carry 1 ten.
	Tens: 5+3+1=9 tens.
	Hundreds: 2 hundreds.

So the correct answer is:
256+34290
What was the mistake? The student did not line up the places correctly.
Worked Example 2: Finding an addition regrouping error
A student solves 468+157 and gets 515.
Let’s check the work the right way:
468+157
	Ones: 8+7=15. Write 5, carry 1.
	Tens: 6+5+1=12. Write 2, carry 1.
	Hundreds: 4+1+1=6.

So the correct answer is:
468+157625
How might the student have gotten 515?
They may have added the ones correctly, but then forgot to carry both times, or carried incorrectly.
What was the mistake? Incorrect regrouping in addition.
Worked Example 3: Finding a subtraction regrouping error
A student solves 503−178 and gets 375.
Let’s check carefully.
503−178
Start with the ones. You cannot do 3−8, so regroup.
But there is a 0 in the tens place, so we must regroup in a careful way:
	Take 1 hundred from the 5 hundreds. Now there are 4 hundreds.
	The 0 tens becomes 10 tens.
	Then take 1 ten from those 10 tens. Now there are 9 tens.
	The 3 ones becomes 13 ones.

Now subtract:
	Ones: 13−8=5
	Tens: 9−7=2
	Hundreds: 4−1=3

So the correct answer is:
503−178325
What was the mistake? The student did not regroup correctly across the 0 in the tens place.
Worked Example 4: Finding a place value mistake
A student solves 620−90 and says the answer is 610.
Let’s think about place value.
The 9 in 90 means 9 tens, or 90. We are subtracting 9 tens from 62 tens.
62 tens−9 tens=53 tens
And 53 tens is 530.
Here is the subtraction:
620−90530
If someone says 610, they may have treated 90 like 10, or they may have forgotten that the 9 is in the tens place.
What was the mistake? Faulty place value logic.
How to analyze an error step by step
When you see a wrong answer, do not just erase it. Be a math detective.
	Read the problem again. What numbers are being added or subtracted?
	Check the columns. Are ones under ones, tens under tens, and hundreds under hundreds?
	Check each step. Did the student add or subtract each column correctly?
	Look for regrouping. Was a carry or borrow needed? Was it done correctly?
	Think about place value. Does each digit keep its correct value?
	Ask if the answer makes sense. Is it too big or too small?

Helpful questions to ask yourself
	Did I line up the numbers correctly?
	Did I remember to carry in addition?
	Did I regroup correctly in subtraction?
	Did I change the top number after regrouping?
	Am I treating tens like tens and hundreds like hundreds?
	Does my answer seem reasonable?

Quick check for reasonable answers
You can use estimation to see if an answer makes sense.
For example, 468+157 is about 500+200=700. The exact answer is 625, which is close to 700. That makes sense.
If a student got 515, that seems too small.
For 503−178, think 500−200=300. The exact answer is 325, which makes sense.
If a student got 375, that might seem a little high, so it is worth checking.
Remember
	Misalignment happens when digits are not in the right columns.
	Incorrect regrouping happens when carrying or borrowing is done wrong.
	Faulty place value logic happens when a digit is treated like it has the wrong value.

When you find the kind of mistake, it becomes easier to fix it.
[image: 📋]   Summary
Algorithmic error analysis helps you understand mistakes in addition and subtraction. You look for place value problems, regrouping mistakes, and numbers that are not lined up correctly.
Good mathematicians do not just find answers. They also check their work, explain mistakes, and learn how to repair them.


  
  Put what you read to the test

  You've worked through Algorithmic Error Analysis. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/345






  
    
  [image: 📖]   Chapter 3

  Multiplication Concepts and Fact Fluency
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  Multiplication as Equal Groups


Multiplication helps us count equal groups quickly. Equal groups means each group has the same number of items.


For example, if there are 3 baskets and each basket has 4 apples, we can count by adding: 4 + 4 + 4. Multiplication is a faster way to show this.


We write:


3×4=12


This means 3 groups of 4 make 12 altogether.


In multiplication:


  	The first factor tells how many groups there are.

  	The second factor tells how many are in each group.

  	The product is the total number of items.




So in 3×4=12:


  	3 = number of groups

  	4 = number in each group

  	12 = total




A good way to think about multiplication is:

number of groups×number in each group=total


You can also solve multiplication by using repeated addition. If there are 5 groups of 2, then:

2+2+2+2+2=10

So:

5×2=10


This is why multiplication and repeated addition are connected. Multiplication is a shortcut for adding the same number again and again.


How to Understand Equal Groups


  	Find out how many groups there are.

  	Find out how many items are in each group.

  	Multiply to find the total.




You can model equal groups with drawings, counters, or objects. If you draw 4 circles and put 3 dots in each circle, that shows 4 equal groups of 3.


Then the multiplication sentence is:

4×3=12


Worked Example 1

There are 2 bags. Each bag has 5 marbles. How many marbles are there in all?


Step 1: Number of groups = 2 bags

Step 2: Number in each group = 5 marbles

Step 3: Multiply

2×5=10

Answer: There are 10 marbles in all.


You can also check with addition:

5+5=10


Worked Example 2

There are 4 plates. Each plate has 3 cookies. How many cookies are there altogether?


Step 1: Number of groups = 4 plates

Step 2: Number in each group = 3 cookies

Step 3: Multiply

4×3=12

Answer: There are 12 cookies altogether.


Check with repeated addition:

3+3+3+3=12


Worked Example 3

A teacher makes 6 equal groups of pencils. There are 4 pencils in each group. How many pencils are there in all?


Step 1: Number of groups = 6

Step 2: Number in each group = 4

Step 3: Multiply

6×4=24

Answer: There are 24 pencils in all.


Check with addition:

4+4+4+4+4+4=24


Worked Example 4

There are 7 boxes. Each box has 8 crayons. How many crayons are there in all?


Step 1: Number of groups = 7

Step 2: Number in each group = 8

Step 3: Multiply

7×8=56

Answer: There are 56 crayons in all.


Check with repeated addition:

8+8+8+8+8+8+8=56


Important Idea

When you see multiplication as equal groups, always ask:


  	How many groups are there?

  	How many are in each group?

  	What is the total?




This helps you understand word problems and write the correct multiplication sentence.


Watch Out!


  	Equal groups must have the same number in each group.

  	If the groups have different numbers, it is not a multiplication equal-groups model.

  	The product tells the total number of all items together.




For example, 3 groups with 2, 4, and 5 items are not equal groups. Multiplication as equal groups only works when every group matches.


Try Thinking This Way

If you hear “5 groups of 6,” think:

5×6

That means 5 equal groups, with 6 in each group.


If you hear “3 groups of 9,” think:

3×9


The more you practice seeing groups, the easier multiplication facts become.


[image: 📋]   Summary

Multiplication shows the total in equal groups. The first factor tells the number of groups, and the second factor tells how many are in each group. You can use repeated addition to check your answer, but multiplication is the faster way to find the total.


  
  Put what you read to the test

  You've worked through Multiplication as Equal Groups. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/346
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  Multiplication as Arrays and Area


Multiplication helps us count equal groups quickly. Two important ways to understand multiplication are with arrays and area.


An array is a set of objects arranged in rows and columns. A row goes across. A column goes up and down.


When we use arrays, multiplication shows how many objects are in all. For example, 3 rows of 4 means there are 3 groups, and each group has 4 objects.


We write that as 3×4. This means:


  	3 rows of 4, or

  	4 columns of 3




Both ways count the same total.


Area is the amount of space inside a flat shape. When we find the area of a rectangle, we count how many square units fit inside it.


A square unit is a little square that measures 1 unit by 1 unit. If a rectangle has 4 rows of square units and 6 columns of square units, then it has 4×6=24 square units.


This is why arrays and area are connected. A rectangle made of square units is really an array of squares.


Main Idea 1: Multiplication as Rows and Columns


To read an array, count the number of rows and the number of columns.



  	The first factor can tell the number of rows.

  	The second factor can tell the number of objects in each row, or the number of columns.




So if an array has 5 rows and 3 columns, we can write:

5×3=15


That means there are 15 objects in all.


Main Idea 2: Turn Repeated Addition into Multiplication


Arrays help us see repeated addition. If there are 4 rows with 2 objects in each row, we could add:

2+2+2+2=8


That is the same as:

4×2=8


Multiplication is faster than adding the same number again and again.


Main Idea 3: Multiplication Can Be Shown More Than One Way


If you turn an array, the total does not change. For example:

3×5=15

and

5×3=15


One array might show 3 rows of 5. Another might show 5 rows of 3. The arrays look different, but both have 15 objects.


Main Idea 4: Area of a Rectangle


To find the area of a rectangle, multiply the side lengths if they are whole numbers.


If a rectangle is 7 units long and 2 units wide, then the area is:

7×2=14


The answer is 14 square units.


We say square units because area counts squares that cover the inside of the rectangle.


How Arrays and Area Match


Imagine drawing a rectangle on grid paper. If it covers 3 rows and 4 columns of little squares, then:


  	the array is 3 by 4, and

  	the area is 12 square units




We can write:

3×4=12


The multiplication equation tells both the number of squares in the array and the area of the rectangle.


Worked Example 1: A Simple Array


A student arranges counters in 2 rows of 6.


Step 1: Count the rows: 2

Step 2: Count how many in each row: 6

Step 3: Write the multiplication equation:

2×6=12


So there are 12 counters in all.


Worked Example 2: Repeated Addition to Multiplication


An array has 4 rows with 3 stars in each row.


You could add:

3+3+3+3=12


Or you can multiply:

4×3=12


So the array has 12 stars.


Worked Example 3: Finding Area with Square Units


A rectangle is 5 units long and 4 units wide.


Step 1: Think of the rectangle as 5 columns and 4 rows of squares.

Step 2: Multiply:

5×4=20


The area is 20 square units.


Worked Example 4: A Bigger Rectangle


A garden is shaped like a rectangle. It is 8 units long and 3 units wide. What is its area?


Step 1: Use multiplication for area.

8×3=24


Step 2: Write the unit.

The area is 24 square units.


This also means the garden could be shown as an array with 8 rows of 3 or 3 rows of 8.


Tips for Solving Problems


  	Count rows carefully.

  	Count columns carefully.

  	Multiply rows by columns to find the total.

  	For area, remember to say square units.

  	If you get stuck, use repeated addition first.




Common Mistakes to Watch For


  	Mixing up rows and columns.

  	Counting only one row instead of all rows.

  	Forgetting the word square when naming area units.

  	Adding side lengths instead of multiplying them when finding area.




Let’s Review


Arrays show multiplication with rows and columns. Area shows multiplication by counting square units inside a rectangle.


When you see a rectangle on grid paper, you can think of it as an array of squares. Multiply the number of rows by the number of columns to find how many squares there are.


That is why multiplication as arrays and multiplication as area are closely connected.


  
  Put what you read to the test

  You've worked through Multiplication as Arrays and Area. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/347
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  Multiplicative Comparison Concept


Sometimes in math, we compare two amounts by asking how many times as many one amount is as another amount.


This is called a multiplicative comparison. It means we use multiplication to compare. We are not just finding how much more. We are finding how many times bigger or smaller one amount is.


For example, if Mia has 3 stickers and Ben has 12 stickers, Ben does not just have 9 more stickers. Ben has 4 times as many stickers as Mia because 3×4=12


That idea of times as many is the heart of multiplicative comparison.


Important words to know


  	times as many — compares one amount to another using multiplication

  	times as much — compares amounts like money, water, or weight

  	times as long, times as heavy, times as old — all of these use multiplication to compare




Additive comparison and multiplicative comparison are different.


An additive comparison tells how many more or how many fewer.

A multiplicative comparison tells how many times as many or how many times as much.


Look at this example:


  	Lena has 4 apples.

  	Omar has 12 apples.




We can compare these numbers in two different ways:


  	Additive comparison: Omar has 8 more apples than Lena.

  	Multiplicative comparison: Omar has 3 times as many apples as Lena.




Both statements are true, but they mean different things.


How to understand “times as many”


If one group has 2 items, then:


  	2 times as many means 4

  	3 times as many means 6

  	4 times as many means 8




We can write this with multiplication:

2×3=6

So 6 is 3 times as many as 2.


You can think of it as making equal groups of the smaller amount.


If a toy car costs 5 dollars and a big toy truck costs 4 times as much, then we make 4 groups of 5:

5+5+5+5=20

So the truck costs 5×4=20 dollars.


A helpful pattern


When you hear:


  	3 times as many as 6, think 6×3

  	5 times as heavy as 2, think 2×5

  	4 times as long as 7, think 7×4




The number after “as” is the starting amount. The phrase “times” tells how many groups of that amount to make.


Worked Example 1

Sara has 4 books. Tom has 3 times as many books as Sara. How many books does Tom have?


Step 1: Find the starting amount. Sara has 4 books.

Step 2: Tom has 3 times as many, so multiply.

4×3=12

Answer: Tom has 12 books.


Worked Example 2

A baby rabbit weighs 2 pounds. A large rabbit weighs 5 times as much. How much does the large rabbit weigh?


Step 1: Start with the baby rabbit’s weight, 2 pounds.

Step 2: Multiply by 5.

2×5=10

Answer: The large rabbit weighs 10 pounds.


Worked Example 3

Jay drew 6 stars. Kim drew 24 stars. How many times as many stars did Kim draw as Jay?


Here, we know both amounts. We need to find the comparison.


Ask: 6 times what number equals 24?

6×4=24

Answer: Kim drew 4 times as many stars as Jay.


Worked Example 4

A red ribbon is 3 inches long. A blue ribbon is 4 times as long as the red ribbon. A green ribbon is 2 times as long as the blue ribbon. How long is the green ribbon?


Step 1: Find the blue ribbon.

3×4=12

The blue ribbon is 12 inches long.


Step 2: Find the green ribbon.

12×2=24

Answer: The green ribbon is 24 inches long.


How to solve multiplicative comparison word problems


  	Read the problem carefully.

  	Find the starting amount.

  	Look for words like times as many, times as much, or times as long.

  	Multiply to find the new amount, or think about what number makes the multiplication sentence true.

  	Check if your answer makes sense.




Tips to help you


  	If the problem says times as many, think multiply.

  	If one amount is bigger because it is “4 times as many,” the answer should be larger than the starting amount.

  	If you know both amounts, ask: How many groups of the smaller amount make the larger amount?

  	You can use repeated addition to check your multiplication.




Let’s compare two statements

Suppose Noah has 5 marbles and Eva has 15 marbles.


  	Noah has 10 fewer marbles than Eva.

  	Eva has 3 times as many marbles as Noah.




The first statement uses subtraction. The second statement uses multiplication. When you see times as many, you are using multiplicative comparison.


Quick practice thinking


  	8 is 2 times as many as 4 because 4×2=8

  	18 is 3 times as many as 6 because 6×3=18

  	20 is 5 times as much as 4 because 4×5=20




[image: 📋]   Summary

Multiplicative comparison means comparing amounts by using multiplication.

Words like times as many, times as much, and times as long tell us to think about equal groups and multiplication.

To solve these problems, find the starting amount and multiply by the comparison number. If both amounts are given, figure out how many times the smaller amount fits into the larger amount.


  
  Put what you read to the test

  You've worked through Multiplicative Comparison Concept. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/348
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  Multiplication by Zero and One
Today we will learn a very important multiplication idea: what happens when you multiply by 0 and what happens when you multiply by 1.
These two facts are special because they follow simple rules every time. When you know these rules, you can solve multiplication problems faster and with more confidence.
What does multiplication mean?
Multiplication can mean equal groups. For example, 3×4 means 3 groups of 4.
It can also mean repeated addition:
3×4=4+4+4=12
Now let’s see what happens when one of the numbers is 0 or 1.
Multiplying by 1
When you multiply any number by 1, the number stays the same.
This is called the Identity Property of Multiplication. A simpler way to remember it is: Multiplying by 1 does not change a number.
Examples:
	7×1=7
	1×12=12
	25×1=25

Why does this happen?
Think about equal groups. If you have 1 group of 8, you have 8 total.
1×8=8
If you have 6 groups of 1, you have 6 total.
6×1=6
So multiplying by 1 keeps the number the same.
Multiplying by 0
When you multiply any number by 0, the product is always 0.
This is called the Zero Property of Multiplication. A simple way to remember it is: Any number times 0 equals 0.
Examples:
	9×0=0
	0×15=0
	100×0=0

Why does this happen?
Think about equal groups again. If you have 4 groups of 0 apples, each group has nothing in it. So there are 0 apples total.
4×0=0+0+0+0=0
If you have 0 groups of 5, there are no groups at all, so there is still nothing to count.
0×5=0
Important rules to remember
	Any number multiplied by 1 stays the same.
	Any number multiplied by 0 equals 0.
	It does not matter which number comes first. For example, 1×9=9 and 9×1=9.
	It also does not matter which number comes first with 0. For example, 0×6=0 and 6×0=0.

Worked Example 1
Solve: 1×14
Because multiplying by 1 keeps the number the same, the answer is:
1×14=14
Worked Example 2
Solve: 8×0
Any number multiplied by 0 equals 0, so:
8×0=0
Worked Example 3
Solve: 0×11
There are 0 groups of 11, so there is nothing to count.
0×11=0
Worked Example 4
Solve: 19×1
Multiplying by 1 does not change the number.
19×1=19
How to decide quickly
	Look to see if one factor is 0. If yes, the answer is 0.
	If not, look to see if one factor is 1. If yes, the answer is the other number.
	If there is no 0 or 1, use your other multiplication strategies.

Watch out for this mistake
Sometimes students mix up the rules for 0 and 1.
	6×1=6, not 0
	6×0=0, not 6

A good memory trick is:
	1 means keep it.
	0 means zero total.

Try thinking about real-life examples
If 1 bag has 7 marbles, then 1 bag of 7 marbles is still 7 marbles.
1×7=7
If 5 bags each have 0 marbles, then there are 0 marbles total.
5×0=0
[image: 📋]   Summary
Multiplying by 1 keeps a number the same. Multiplying by 0 always gives 0.
These are special multiplication facts that help you solve problems quickly. Remember: by 1, keep the number; by 0, the product is 0.


  
  Put what you read to the test

  You've worked through Multiplication by Zero and One. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/349
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  Doubling Strategies help us use what we already know about doubles in addition to solve multiplication facts quickly.


A double means adding the same number two times. For example, 6+6=12. This is also the same as multiplying by 2, because 2×6=12.


In this lesson, you will learn how doubling helps with the 2s, 4s, and 8s facts. When we keep doubling a number, we can find multiplication answers faster and with more confidence.


Think of doubling like making something twice as much. If you double again, you make it twice as much again. This is a great strategy for multiplication.


Step 1: Use doubles for the 2s facts


Multiplying by 2 means making 2 equal groups of a number. That is the same as adding the number to itself.


For example:


  	2×3=3+3=6

  	2×7=7+7=14

  	2×9=9+9=18




So if you know your doubles facts, you already know your 2s multiplication facts.


Step 2: Double again for the 4s facts


Multiplying by 4 means making 4 equal groups. One way to do that is to multiply by 2, and then double the answer.


For example, to find 4×6:


  	First find 2×6=12.

  	Then double 12: 12+12=24.




So, 4×6=24


This works because 4 is double 2. If you know the 2s fact, you can double it to get the 4s fact.


Step 3: Double again for the 8s facts


Multiplying by 8 means making 8 equal groups. You can get that answer by doubling the 4s fact, or by doubling three times from the starting number.


For example, to find 8×5:


  	Start with 2×5=10.

  	Double 10 to get 4×5=20.

  	Double 20 to get 8×5=40.




So, 8×5=40


This pattern is very helpful:


  	2×n means double the number

  	4×n means double it again

  	8×n means double it one more time




Worked Example 1

Find 2×8.

Use a doubles fact: 8+8=16.

So, 2×8=16


Worked Example 2

Find 4×7.

First double 7:

2×7=14

Then double 14:

14+14=28

So, 4×7=28


Worked Example 3

Find 8×3.

Double 3 to get 6.

Double 6 to get 12.

Double 12 to get 24.

So, 8×3=24


Worked Example 4

Find 8×6.

First find the 2s fact:

2×6=12

Then double to get the 4s fact:

4×6=24

Then double again to get the 8s fact:

8×6=48

So, 8×6=48


Helpful Tips


  	If you know a doubles addition fact, you know a 2s fact.

  	If you know a 2s fact, double it to get a 4s fact.

  	If you know a 4s fact, double it to get an 8s fact.

  	Say the doubles out loud to help remember them.




Look at the pattern

Let’s use the number 4:


  	2×4=8

  	4×4=16

  	8×4=32




Each answer is doubled from the one before it. This is why the doubling strategy works so well.


When should you use doubling strategies?


  	When you are multiplying by 2, 4, or 8

  	When you know the smaller fact and want to build the bigger fact

  	When you want a fast way to check your answer




[image: 📋]   Summary

Doubling strategies connect addition doubles and multiplication facts. Multiplying by 2 means double once. Multiplying by 4 means double twice. Multiplying by 8 means double three times.


When you practice doubles facts, you also get stronger at multiplication. That makes solving 2s, 4s, and 8s facts much easier.


  
  Put what you read to the test

  You've worked through Doubling Strategies. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/350
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  Tripling means making a number 3 times as large. If you triple 4, you have 3 groups of 4.


We can write that as 3×4=12. We can also think of it as adding the same number 3 times: 4+4+4=12.


Learning the 3s facts helps us understand the 6s facts and 9s facts too. These facts are related because 6 is double 3, and 9 is triple 3.


When you know one fact, you can often use it to figure out another fact faster.


Main idea 1: Tripling means 3 equal groups.


Multiplication shows equal groups. In a tripling problem, there are always 3 equal groups, or the number is being multiplied by 3.



  	3×2 means 3 groups of 2

  	3×5 means 3 groups of 5

  	3×8 means 3 groups of 8




You can find the answer by skip-counting by 3s or by adding the number 3 times.


For example:



  	3×4=4+4+4=12

  	3×7=7+7+7=21




Main idea 2: The 3s facts follow patterns.


When you multiply by 3, the answers grow by 3 each time.


Look at the pattern:


3×1=33×2=63×3=93×4=123×5=153×6=18

Each product is 3 more than the one before it.


This helps you solve facts you do not remember right away. If you know 3×5=15, then 3×6 is 3 more, so it is 18.


Main idea 3: The 6s facts are related to the 3s facts.


Since 6 is double 3, you can use a 3s fact and double it to get a 6s fact.


For example, if you know:


3×4=12

Then double 12 to get:


6×4=24

This works because 6 groups of 4 is the same as 2 groups of 3×4.


More examples:



  	3×5=15, so 6×5=30

  	3×7=21, so 6×7=42

  	3×9=27, so 6×9=54




Main idea 4: The 9s facts are also related to the 3s facts.


Since 9 is 3 groups of 3, you can use a 3s fact and triple it to get a 9s fact.


For example, if you know:


3×4=12

Then triple 12 to get:


9×4=36

You can also think of 9×4 as 3×4+3×4+3×4.


12+12+12=36

More examples:



  	3×2=6, so 9×2=18

  	3×6=18, so 9×6=54

  	3×8=24, so 9×8=72




Main idea 5: You can use related facts to solve multiplication quickly.


Related facts are multiplication facts that help you find other facts. The 3s, 6s, and 9s families are closely connected.



  	To solve a 3s fact, think of 3 equal groups.

  	To solve a 6s fact, solve the 3s fact first and then double.

  	To solve a 9s fact, solve the 3s fact first and then triple.




This is a smart strategy because you do not have to memorize every fact by itself.


Worked Example 1


Find 3×6.


Think: 3 groups of 6.


6+6+6=18

So, 3×6=18.


Worked Example 2


Find 6×6 using a related fact.


First find the 3s fact:


3×6=18

Now double 18:


18+18=36

So, 6×6=36.


Worked Example 3


Find 9×5 using a related fact.


First find the 3s fact:


3×5=15

Now triple 15:


15+15+15=45

So, 9×5=45.


Worked Example 4


A ribbon is 7 inches long. Mia wants 3 ribbons that are the same length. Then she wants to know how long 6 ribbons would be and how long 9 ribbons would be.


First, find 3 ribbons:


3×7=21

So 3 ribbons are 21 inches long.


Now find 6 ribbons by doubling the 3-ribbon length:


21+21=42

So, 6×7=42.


Now find 9 ribbons by tripling the 3-ribbon length:


21+21+21=63

So, 9×7=63.


Helpful tips to remember



  	Tripling means multiply by 3.

  	3×n means 3 equal groups of n.

  	Use repeated addition if needed.

  	Use 3s facts to help with 6s facts by doubling.

  	Use 3s facts to help with 9s facts by tripling.

  	Look for patterns: products in the 3s go up by 3 each time.




Quick fact family connections


3×4=12

6×4=24(double 12)

9×4=36(triple 12)

See how one fact can lead to two more facts? That is the power of related facts.


[image: 📋]   Summary


Tripling means making 3 equal groups, or multiplying by 3. The 3s facts are important because they help you solve 6s facts and 9s facts. If you know a 3s fact, you can double it to find a 6s fact and triple it to find a 9s fact. Looking for patterns and using related facts makes multiplication faster and easier.


  
  Put what you read to the test

  You've worked through Tripling and Related Facts. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/351
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  Benchmark Facts are multiplication facts you know very well and can use to help solve other facts.
In 4th Grade, the most helpful benchmark facts are usually the 5s facts and the 10s facts. These facts are easy to remember, so they can act like math anchors.
For example, if you know that 6×10=60, you can use that fact to help solve 6×9. If you know that 7×5=35, you can use that fact to help solve 7×6.
Using benchmark facts helps you solve multiplication problems quickly and mentally, without always counting or drawing pictures.
Main Idea: Start with a fact you know, then adjust to find the fact you do not know.
There are two very useful ways to use benchmark facts:
	Use 10s facts to solve facts close to 10.
	Use 5s facts to solve facts close to 5.

Using 10s facts
The 10s facts are often easy because you can multiply by 10 by putting a zero at the end of the number.
Some 10s benchmark facts are:
	3×10=30
	4×10=40
	8×10=80
	9×10=90

If the fact you want is close to a 10s fact, you can subtract a group or add a group.
For example:
	To find 6×9, think: 6×10=60. But 9 is one less group than 10, so subtract one group of 6. Then 60−6=54.
	To find 4×11, think: 4×10=40. But 11 is one more group than 10, so add one group of 4. Then 40+4=44.

Using 5s facts
The 5s facts are also helpful because many students know them well. Counting by 5s can help you remember them.
Some 5s benchmark facts are:
	2×5=10
	6×5=30
	7×5=35
	9×5=45

If the fact you want is close to a 5s fact, you can use the 5s fact and then add or subtract one more group.
For example:
	To find 7×6, think: 7×5=35. Then add one more group of 7. So 35+7=42.
	To find 8×4, think: 8×5=40. But 4 is one less group than 5, so subtract one group of 8. Then 40−8=32.

Worked Example 1
Solve 3×9 using a benchmark fact.
Use the 10s fact:
3×10=30But 9 is one less than 10, so subtract one group of 3:
30−3=27So,
3×9=27Worked Example 2
Solve 8×6 using a benchmark fact.
Use the 5s fact:
8×5=40Now add one more group of 8:
40+8=48So,
8×6=48Worked Example 3
Solve 4×11 using a benchmark fact.
Use the 10s fact:
4×10=40Now add one more group of 4:
40+4=44So,
4×11=44Worked Example 4
Solve 9×4 using a benchmark fact.
Use the 5s fact because 4 is close to 5:
9×5=45But 4 is one less than 5, so subtract one group of 9:
45−9=36So,
9×4=36How to choose a benchmark fact
	Look at the multiplication fact you need to solve.
	Ask yourself: Is it close to 5 or close to 10?
	Use the 5s fact or 10s fact you know.
	Add one group or subtract one group.
	Check if your answer makes sense.

Examples of choosing a benchmark
	7×9: use 7×10, then subtract 7.
	6×4: use 6×5, then subtract 6.
	3×6: use 3×5, then add 3.
	8×11: use 8×10, then add 8.

Why benchmark facts are helpful
	They make multiplication faster.
	They help you use facts you already know.
	They are useful for mental math.
	They help build fact fluency.

Tips to remember
	When using a 10s fact, think: one more 10 or one less 10.
	When using a 5s fact, think: one more 5 or one less 5.
	When you add or subtract, use the other factor as the group size.

For example, in 6×9, you start with 6×10. Since one group is removed, you subtract 6, not 9.
That is because there are 10 groups of 6, and then 9 groups of 6. The group size stays the same.
Quick practice to think about
	5×8: use 5×10, then subtract two groups of 5.
	7×4: use 7×5, then subtract one group of 7.
	9×6: use 9×5, then add one group of 9.

[image: 📋]   Summary
Benchmark facts are easy multiplication facts, especially the 5s and 10s facts, that help you solve harder facts.
You can use a fact you know, then add one group or subtract one group to get the answer you need.
The more you practice using 5s and 10s as anchors, the faster and more confident you will become with multiplication.


  
  Put what you read to the test

  You've worked through Benchmark Facts. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/352






  [image: 📝]   Lesson 39: Deriving Facts Using the Distributive Property

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/401




  Deriving Facts Using the Distributive Property means breaking a multiplication problem into smaller, easier parts.
This helps when you do not know a fact right away, but you do know facts that are close to it.
For example, if you need to find 6×7, you might break 7 into 5 and 2. Then you multiply 6 by each part and add the answers.
6×7=6×(5+2)=(6×5)+(6×2)=30+12=42
This is called the distributive property because the 6 is “shared” or “distributed” to both parts inside the parentheses.
Why this works
Imagine 7 groups of 6. If you split the 7 groups into 5 groups and 2 groups, you still have the same total number of items.
So multiplying by 7 is the same as multiplying by 5, multiplying by 2, and then putting the two amounts together.
6×7=6×(5+2)
=(6×5)+(6×2)
You did not change the problem. You only broke it into easier pieces.
How to use the distributive property
	Choose a factor to break apart. Pick a number that can be split into facts you know well.
	Rewrite the problem. Use parentheses to show the split.
	Multiply each part. Find the partial products.
	Add the partial products. This gives the final answer.

Here is the pattern:
a×(b+c)=(a×b)+(a×c)
You do not need to memorize the letters. Just remember: break apart, multiply each part, then add.
Picking helpful splits
Some splits are easier than others. Try to break a number into parts you already know.
	Break 7 into 5 and 2
	Break 8 into 5 and 3
	Break 6 into 3 and 3
	Break 9 into 5 and 4
	Break 12 into 10 and 2

Using 5s, 10s, and doubles often makes multiplication easier.
Worked Example 1
Find 4×7.
Break 7 into 5 and 2 because those facts are easy.
4×7=4×(5+2)
Now multiply each part.
4×5=20
4×2=8
Add the partial products.
20+8=28
So, 4×7=28.
Worked Example 2
Find 8×6.
This time, break 6 into 3 and 3.
8×6=8×(3+3)
Multiply each part.
8×3=24
8×3=24
Add them.
24+24=48
So, 8×6=48.
You could also break 6 into 5 and 1.
8×6=8×(5+1)=(8×5)+(8×1)=40+8=48
Different splits can still give the same answer.
Worked Example 3
Find 9×7.
Break 9 into 5 and 4.
9×7=(5+4)×7
You can multiply 7 by each part.
5×7=35
4×7=28
Add the partial products.
35+28=63
So, 9×7=63.
This also matches the distributive property:
(5+4)×7=(5×7)+(4×7)
Worked Example 4
Find 7×12.
Break 12 into 10 and 2.
7×12=7×(10+2)
Multiply each part.
7×10=70
7×2=14
Add the partial products.
70+14=84
So, 7×12=84.
This is a very helpful way to multiply when one factor is bigger.
Using an area model
An area model can help you see why the distributive property works.
Suppose you want to find 3×8. Break 8 into 5 and 3.
You can think of one rectangle that is 3 rows by 8 columns. Then split it into two smaller rectangles: one that is 3 by 5 and one that is 3 by 3.
3×8=3×(5+3)
=(3×5)+(3×3)
=15+9=24
The two smaller rectangles together have the same area as the one big rectangle.
Important things to remember
	You are not changing the problem. You are breaking one factor into parts.
	Multiply each part. Do not forget any part.
	Add the partial products. The final answer is the total.
	Choose easy facts. Friendly numbers like 5, 10, 2, and doubles can help.

A common mistake
Sometimes students break apart a factor but only multiply one part.
For example, in 6×(5+2), you must do both multiplications:
6×5=30
6×2=12
Then add:
30+12=42
If you forget one part, your answer will be too small.
Try thinking like this
	7×8 can be thought of as 7×5+7×3
	6×9 can be thought of as 6×5+6×4
	4×12 can be thought of as 4×10+4×2

This strategy helps you build fact fluency because it connects new facts to facts you already know.
[image: 📋]   Summary
The distributive property helps you solve multiplication problems by breaking one factor into smaller parts.
Then you multiply each part and add the partial products.
For example:
8×7=8×(5+2)=(8×5)+(8×2)=40+16=56
When a multiplication fact feels tricky, ask yourself: What number can I break apart into easier pieces?


  
  Put what you read to the test

  You've worked through Deriving Facts Using the Distributive Property. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/353
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  Commutative and Associative Properties of Multiplication


Multiplication can look tricky when there are several numbers to multiply. The good news is that multiplication has special properties that can make problems easier.


In this lesson, you will learn about two important properties:


	Commutative Property of Multiplication

	Associative Property of Multiplication




These properties help you rearrange factors so multiplication is faster and easier.


What are factors? Factors are the numbers being multiplied. In the problem 3×4, the factors are 3 and 4.


1. Commutative Property of Multiplication


The commutative property means you can change the order of the factors, and the product stays the same.


Product means the answer to a multiplication problem.


Here is the rule:


a×b=b×a

That means:


	2×5=5×2

	4×7=7×4

	9×3=3×9




Let’s check one:

2×5=10

5×2=10

The order changed, but the answer stayed the same.


This is helpful because sometimes one order is easier to think about than the other. For example, some students may know 5×8 faster than 8×5, even though both equal 40.


2. Associative Property of Multiplication


The associative property means that when multiplying three or more factors, you can change the way the factors are grouped, and the product stays the same.


Grouping is shown with parentheses.


Here is the rule:


(a×b)×c=a×(b×c)

That means:


	(2×3)×4=2×(3×4)

	(5×2)×6=5×(2×6)




Let’s check the first one:

(2×3)×4=6×4=24

2×(3×4)=2×12=24

The grouping changed, but the answer stayed the same.


This is useful because you can group numbers that are easy to multiply first.


Why these properties help


When you use these properties, you can choose an easier way to multiply.


	The commutative property lets you switch the order.

	The associative property lets you switch the grouping.




This can lower the amount you need to think about and help you solve problems faster.


Worked Example 1: Using the commutative property


Solve: 6×4


You may already know that 4×6=24.

By the commutative property:

6×4=4×6=24


Answer: 24


Worked Example 2: Using the associative property


Solve: (2×5)×3


First way:

(2×5)×3=10×3=30


Now regroup:

2×(5×3)=2×15=30


Both ways give the same answer.


Answer: 30


Worked Example 3: Choosing an easier group


Solve: 4×25×2


This problem has three factors. We can group the easiest pair first.


It is easy to multiply 25×2=50.


So we regroup:

4×(25×2)=4×50=200


You could also do:

(4×25)×2=100×2=200


Both ways work, but grouping 25 and 2 may feel quicker for some students.


Answer: 200


Worked Example 4: Using both properties together


Solve: 5×3×2


We can use the commutative property to change the order and the associative property to change the grouping.


First reorder the factors:

5×3×2=5×2×3


Now group the easy pair:

(5×2)×3=10×3=30


Answer: 30


How to tell which property to use


	If you are changing the order of two factors, use the commutative property.

	If you are changing the grouping of three or more factors, use the associative property.

	If a problem has three factors, you might use both properties to make it easier.




Important note


These properties work for multiplication. They help because the product stays the same when you change the order or grouping.


Try thinking like this:


	Which factors are easy to multiply together?

	Can I make a 10, 20, 50, or 100?

	Would switching the order help me?




Quick Practice Ideas


	7×6=6×7

	(3×4)×5=3×(4×5)

	2×9×5 can become (2×5)×9=10×9=90




[image: 📋]   Summary


The commutative property of multiplication tells us that we can change the order of factors, and the product stays the same.


The associative property of multiplication tells us that we can change the grouping of factors, and the product stays the same.


These properties are useful because they help you choose easier multiplication facts, solve problems more quickly, and build fact fluency.


  
  Put what you read to the test

  You've worked through Commutative and Associative Properties of Multiplication. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/354
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  Fact Families and Inverse Relationships


When we learn multiplication and division, it can feel like there are many facts to remember. The good news is that multiplication and division are connected. They are called inverse operations, which means they undo each other.


A fact family is a group of math facts that use the same three numbers. In multiplication and division, one fact family usually has 2 multiplication facts and 2 division facts.


For example, the numbers 3, 4, and 12 belong to the same fact family because they can make these four equations:


3×4=12

4×3=12

12÷3=4

12÷4=3

If you know one multiplication fact, you can use it to help with division facts too. That means you do not have to memorize as many facts one by one.


Main Idea 1: Multiplication joins equal groups


Multiplication tells us the total when we have equal groups.



  	
    
      3×4=12 means 3 groups of 4 make 12.
    

  

  	
    
      4×3=12 means 4 groups of 3 also make 12.
    

  




Even though the groups are described in a different order, the total is the same.


Main Idea 2: Division splits a total into equal groups


Division starts with the total and breaks it into equal groups or equal parts.



  	
    
      12÷3=4 means 12 split into 3 equal groups gives 4 in each group.
    

  

  	
    
      12÷4=3 means 12 split into 4 equal groups gives 3 in each group.
    

  




This is why division is the inverse of multiplication. Multiplication builds the total, and division takes the total apart.


Main Idea 3: The same three numbers stay together


In a multiplication and division fact family, the same three numbers are used again and again. If you know those three numbers, you can write the whole family.


For example, if the numbers are 5, 6, and 30, the fact family is:


5×6=30

6×5=30

30÷5=6

30÷6=5

Main Idea 4: How fact families help you


Fact families make math easier because one fact can help you find another fact.



  	If you know 7×8=56, then you also know 56÷8=7.


  	If you know 9×4=36, then you also know 36÷9=4.





This means multiplication facts and division facts work as a team.


How to Find a Fact Family



  	Find the three numbers that belong together.


  	Write the 2 multiplication facts.


  	Write the 2 division facts.





Be careful: the biggest number in the family is usually the product, or total, in multiplication. That same number becomes the number you start with in division.


Worked Example 1


Write the fact family for 2, 9, and 18.


Step 1: Use the two smaller numbers to multiply.


2×9=18

Step 2: Turn the factors around.


9×2=18

Step 3: Use the total to make the division facts.


18÷2=9

18÷9=2

So the fact family is 2, 9, and 18.


Worked Example 2


If you know 6×7=42, what two division facts can you find?


The total is 42. Use 42 and divide by each factor.


42÷6=7

42÷7=6

So one multiplication fact gives us two division facts.


Worked Example 3


A teacher puts 24 pencils into 4 equal cups. How many pencils are in each cup?


This is a division problem because we know the total and the number of groups.


24÷4=6

There are 6 pencils in each cup.


Now use the inverse relationship to check the answer:


6×4=24

The answer makes sense because multiplying brings us back to the total.


Worked Example 4


Find the missing number: 35÷5=□


Think: what multiplication fact makes 35 using 5?


5×7=35

So:


35÷5=7

Using multiplication can help you solve division quickly.


Tips to Remember



  	Multiplication and division are inverse operations.


  	A fact family uses the same 3 numbers.


  	Most multiplication/division fact families have 4 facts.


  	If you know a multiplication fact, you can use it to solve related division facts.


  	Division can be checked with multiplication.





Watch Out For These Mistakes



  	Do not bring in a new number. A fact family only uses the same three numbers.


  	Do not divide the smaller number by the larger number in these basic fact families. Usually, the largest number is the total.


  	Check that your multiplication and division facts match each other.





Quick Practice to Think About



  	What is the fact family for 4, 8, and 32?


  	If 8×5=40, what is 40÷8?


  	If 27÷3=9, what multiplication fact checks it?





[image: 📋]   Summary


Fact families show how multiplication and division are connected. They use the same three numbers to make related equations.


Because multiplication and division are inverse operations, one can help you solve the other. When you learn one fact, you can use it to find more facts, making math faster and easier.


  
  Put what you read to the test

  You've worked through Fact Families and Inverse Relationships. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/355
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  Lesson: Tape Diagrams for Multiplicative Comparison


Sometimes a word problem says one amount is 2 times as many, 3 times as many, or 4 times as many as another amount. This is called a multiplicative comparison.


A tape diagram is a simple drawing made of rectangles, or boxes, placed in a row. Tape diagrams help us see the comparison and understand what math to do.


In this lesson, you will learn how to use tape diagrams to solve problems about times as many.


What does “times as many” mean?


When a problem says, “Lena has 3 times as many stickers as Max,” it means Lena has 3 equal groups of Max’s amount.


This is different from saying “3 more.”



	3 more means add 3.

	3 times as many means multiply by 3.




So if Max has 4 stickers, and Lena has 3 times as many, then Lena has:


3×4=12


How a tape diagram works


A tape diagram uses equal-sized boxes to show equal amounts.


If one box stands for 4, then 3 boxes stand for 3 groups of 4.


For example:


Max: [ 4 ]

Lena: [ 4 ][ 4 ][ 4 ]


The tape diagram shows that Lena has 3 boxes because she has 3 times Max’s amount.


Steps for solving multiplicative comparison problems



	Read the problem carefully. Look for the words times as many.

	Find the smaller amount or the one-box amount.

	Draw a tape diagram. Use 1 box for the smaller amount.

	Draw more equal boxes for the larger amount.

	Multiply or divide to find the unknown.

	Check your answer with the story.




Worked Example 1: Find the larger amount


Sam has 5 toy cars. Mia has 3 times as many toy cars as Sam. How many toy cars does Mia have?


Step 1: Find the smaller amount.


Sam has 5. That is the amount in 1 box.


Sam: [ 5 ]

Mia: [ 5 ][ 5 ][ 5 ]


Step 2: Count the equal groups.


Mia has 3 boxes, and each box is 5.


3×5=15


Answer: Mia has 15 toy cars.


Worked Example 2: Another larger amount problem


A tree is 4 times as tall as a plant. The plant is 2 feet tall. How tall is the tree?


Step 1: Draw the plant.


Plant: [ 2 ]


Step 2: Draw the tree as 4 equal boxes.


Tree: [ 2 ][ 2 ][ 2 ][ 2 ]


Step 3: Multiply.


4×2=8


Answer: The tree is 8 feet tall.


Worked Example 3: Find the smaller amount


Noah has 18 marbles. He has 3 times as many marbles as Eli. How many marbles does Eli have?


This time, the larger amount is given. We need to find the smaller amount.


Step 1: Draw the tape diagram.


Noah has 3 equal boxes that together make 18.


Noah: [ ? ][ ? ][ ? ] = 18

Eli: [ ? ]


Since the 3 boxes are equal, split 18 into 3 equal parts.


18÷3=6


So each box is 6.


Eli: [ 6 ]

Noah: [ 6 ][ 6 ][ 6 ]


Answer: Eli has 6 marbles.


Worked Example 4: Find an unknown comparison amount


Sara read 6 books. Ben read 4 times as many books as Sara. How many books did Ben read?


Step 1: One box is Sara’s amount.


Sara: [ 6 ]

Ben: [ 6 ][ 6 ][ 6 ][ 6 ]


Step 2: Multiply.


4×6=24


Answer: Ben read 24 books.


How to know whether to multiply or divide



	If you know 1 box and need the total of many equal boxes, multiply.

	If you know the total and need to find the value of 1 box, divide.




For example:



	1 box is 7, and there are 3 boxes: 3×7=21

	3 boxes total 21, so 1 box is: 21÷3=7




Important words to watch for


These words often mean multiplicative comparison:



	times as many

	times as much

	twice as many means 2 times as many

	3 times as long

	4 times as tall




Be careful!


Do not mix up times as many with more than.


Example:



	“8 is 2 more than 6” means 6+2=8

	“12 is 2 times as many as 6” means 2×6=12




Try thinking with boxes


If Ruby has 7 pencils and Jack has 2 times as many, think:


Ruby: [ 7 ]

Jack: [ 7 ][ 7 ]


Then solve:


2×7=14


So Jack has 14 pencils.


Another way tape diagrams help


Tape diagrams help you organize the information before doing the math. They make it easier to see:



	who has the smaller amount,

	who has the larger amount,

	how many equal groups there are,

	and whether to multiply or divide.




Quick practice thinking


If one box is 3 and there are 5 boxes, the total is:


5×3=15


If 5 equal boxes together make 15, then one box is:


15÷5=3


[image: 📋]   Summary


A tape diagram is a row of equal boxes that helps show a multiplicative comparison. When a problem says times as many, draw 1 box for the smaller amount and several equal boxes for the larger amount.


If you know the amount in 1 box, multiply to find the total. If you know the total for several equal boxes, divide to find the amount in 1 box.


Using tape diagrams can help you understand the story, choose the right operation, and solve word problems with confidence.


  
  Put what you read to the test

  You've worked through Tape Diagrams for Multiplicative Comparison. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/356
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  Finding Unknown Factors means figuring out the missing number in a multiplication equation.
For example, in the equation 3×□=12, the box is the unknown factor. We need to find what number times 3 equals 12.
This is an important skill because it helps you use what you already know about multiplication facts. It also helps you get ready for harder math later.
What is a factor?
A factor is a number that is multiplied by another number. In 4×5=20, the numbers 4 and 5 are factors.
If one factor is missing, we can find it by asking: What number times this factor gives the product?
How to find an unknown factor
	Look at the multiplication equation.

	Find the number you know and the total, called the product.

	Ask yourself what number times the known factor equals the product.

	Use multiplication facts you know, or use division to help.


For example, in 6×□=24, we ask, “What number times 6 equals 24?” Since 6×4=24, the unknown factor is 4.
Multiplication and division work together
Finding an unknown factor is closely connected to division. If you know 7×□=35, you can think of it as 35÷7=□.
So if you forget a multiplication fact, division can help you find the missing number.
Use equal groups to think about it
Multiplication can mean equal groups. In 5×□=20, you have 5 equal groups that make 20 altogether.
To find how many are in each group, you can share 20 into 5 equal groups:
20÷5=4
So 5×4=20.
Use arrays to think about it
An array is a picture with rows and columns. If you know an array has 18 squares and 3 rows, you can find how many squares are in each row.
That means solving:
3×□=18
Since 18÷3=6, the unknown factor is 6.
Worked Example 1
Find the unknown factor in 2×□=14.
Step 1: Ask, “What number times 2 equals 14?”
Step 2: Think of your multiplication facts.
2×7=14
So the unknown factor is 7.
Worked Example 2
Find the unknown factor in □×8=40.
Step 1: Ask, “What number times 8 equals 40?”
Step 2: Use division if needed.
40÷8=5
So:
5×8=40
The unknown factor is 5.
Worked Example 3
A teacher puts 24 markers into 6 equal cups. How many markers are in each cup?
This can be written as:
6×□=24
Now divide:
24÷6=4
So there are 4 markers in each cup.
Worked Example 4
A rectangle has an area of 36 square units. One side length is 9 units. What is the other side length?
This means:
9×□=36
Ask, “What number times 9 equals 36?”
36÷9=4
So the other side length is 4 units.
Tips for success
	Use multiplication facts you already know.

	If you get stuck, turn the multiplication equation into a division equation.

	Check your answer by multiplying the factors.

	Look for equal groups, rows, columns, or area models to help you picture the problem.


Let’s check by multiplying
If you think the answer to 4×□=28 is 7, check it:
4×7=28
The equation is true, so 7 is correct.
Common mistake to avoid
Sometimes students mix up the product and the factor. In 3×□=15, the missing number is not 12 or 18. You must find the number that makes the equation true.
Since:
3×5=15
the unknown factor is 5.
Practice thinking
Here are some questions to try on your own:
	7×□=49

	□×6=30

	8×□=56

	□×9=63


To solve each one, ask: What number times the known factor equals the product?
[image: 📋]   Summary
Finding an unknown factor means finding the missing number in a multiplication equation.
You can solve it by using multiplication facts or by using division. Equal groups, arrays, and area models can also help you understand what the missing factor means.
Always check your answer by multiplying to see if the equation is true.


  
  Put what you read to the test

  You've worked through Finding Unknown Factors. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/357
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  Identifying Patterns in the Multiplication Table


A multiplication table is more than a chart of answers. It is full of patterns that can help you understand multiplication facts and remember them more easily.


When you study the table carefully, you can notice how numbers grow across rows, down columns, and even along diagonals. These patterns show how multiplication works with equal groups and repeated addition.


In this lesson, you will learn how to find patterns in the multiplication table and use them to solve facts faster and more confidently.


What is a multiplication table?


A multiplication table shows the products of two numbers. A product is the answer to a multiplication problem.


For example, in the fact 4×3=12, the numbers 4 and 3 are factors, and 12 is the product.


If you look at a multiplication table, each row and each column follows a pattern. These patterns can help you predict the next number without having to start over each time.


Pattern 1: Horizontal patterns across a row


When you move across a row, you keep multiplying by the same number. This means the products grow by equal jumps.


For example, in the 4s row:


4, 8, 12, 16, 20, 24

Each number increases by 4.


This happens because:


4×1=4
4×2=8
4×3=12

Each time the second factor goes up by 1, one more group of 4 is added.


You can think of it like repeated addition:


4, 4+4=8, 8+4=12, 12+4=16

So every row has a skip-counting pattern.



	The 2s row increases by 2.

	The 5s row increases by 5.

	The 10s row increases by 10.




Pattern 2: Vertical patterns down a column


Columns also follow patterns. When you move down a column, the products increase by the same amount each time.


For example, in the 6s column:


6, 12, 18, 24, 30

Each number increases by 6.


That is because:


1×6=6
2×6=12
3×6=18

Each step down adds one more group of 6.


This means rows and columns both show skip-counting. The table is full of repeated addition patterns.


Pattern 3: The table is the same across the middle


A very important pattern in the multiplication table is that facts can switch places and still have the same answer.


For example:


3×4=12
4×3=12

This means the table has a matching pattern across the diagonal from top left to bottom right.


You may notice that the answer in row 3, column 4 is the same as the answer in row 4, column 3.


This happens because changing the order of the factors does not change the product.


More examples:



	2×7=14 and 7×2=14

	5×8=40 and 8×5=40

	6×9=54 and 9×6=54




This pattern helps you learn fewer facts. If you know 3×8, then you also know 8×3.


Pattern 4: Diagonal patterns


There are interesting patterns along diagonals in the multiplication table.


One important diagonal is the one with square numbers:


1×1=1
2×2=4
3×3=9
4×4=16
5×5=25

These are called square facts because both factors are the same.


The diagonal of square facts is useful because these facts often stand out and are easy to remember.


Other diagonals can also show patterns. For example, if you look at:


2×3=6
3×4=12
4×5=20
5×6=30

The products are growing, and the jumps get bigger. This shows that multiplication patterns can change in interesting ways along diagonals.


Pattern 5: Recursive patterns


A recursive pattern means you can find the next number by using the number before it.


In multiplication rows and columns, you can often find the next product by adding the same factor again.


For example, in the 7s row:


7, 14, 21, 28, 35

To get each new product, add 7 to the one before it.



	7+7=14

	14+7=21

	21+7=28

	28+7=35




This helps when you do not remember a fact right away. If you know 7×4=28, then you can find 7×5 by adding one more 7:


28+7=35

Helpful number patterns in special rows


Some rows have patterns that are easy to spot.


The 2s row


	It is just double the other number.

	Example: 2×8=16




The 5s row


	The products end in 0 or 5.

	Example: 5,10,15,20,25,30




The 10s row


	The products end in 0.

	Example: 10×6=60




The 9s row


	The products increase by 9 each time.

	The digits often have a pattern: 09,18,27,36,45,54,63,72,81,90




These patterns make fact fluency easier because your brain can notice regular number changes.


Worked Example 1: Finding a horizontal pattern


Look at the 3s row:


3, 6, 9, 12, 15

Question: What comes next?


Step 1: Notice the pattern. Each number increases by 3.


Step 2: Add 3 to the last number.


15+3=18

Answer: The next number is 18, so 3×6=18.


Worked Example 2: Using a recursive pattern


Question: If you know 6×4=24, how can you find 6×5?


Step 1: Moving from 6×4 to 6×5 means adding one more group of 6.


Step 2: Add 6 to 24.


24+6=30

Answer: 6×5=30.


Worked Example 3: Using the matching pattern across the table


Question: If you know 8×4=32, what is 4×8?


Step 1: Notice that the factors are the same numbers in a different order.


Step 2: Use the table pattern that switched factors give the same product.


8×4=32
4×8=32

Answer: 4×8=32.


Worked Example 4: Finding a diagonal square fact


Question: What is 7×7?


Step 1: This is a square fact because both factors are 7.


Step 2: Find it on the diagonal of square facts, or use what you know about the 7s pattern.


7×7=49

Answer: The product is 49.


How patterns help you solve multiplication facts



	They help you predict the next product.

	They help you check if an answer makes sense.

	They help you remember facts by noticing number rules.

	They help you use facts you already know to find new ones.




For example, if someone says 5×6=35, you can check the 5s pattern. The 5s row goes:


5, 10, 15, 20, 25, 30

So 5×6=30, not 35.


Tips for studying multiplication table patterns



	Pick one row and say the products out loud as skip-counting.

	Look for how much the numbers increase each time.

	Find matching facts like 3×7 and 7×3.

	Practice square facts like 4×4, 6×6, and 8×8.

	Use one known fact to find the next fact by adding the same number again.




[image: 📋]   Summary


The multiplication table is full of useful patterns. Across rows and down columns, products grow by equal amounts. Across the middle, matching facts such as 3×4 and 4×3 have the same answer.


Diagonals can show special patterns, especially square facts like 5×5=25. Recursive patterns help you find the next product by adding the same factor again. When you notice these patterns, multiplication becomes easier to understand and remember.


  
  Put what you read to the test

  You've worked through Identifying Patterns in the Multiplication Table. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/358






  
    
  [image: 📖]   Chapter 4

  Division Concepts and Fact Fluency



  [image: 📝]   Lesson 45: Division as Fair Sharing

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/407




  Division as Fair Sharing means taking a total amount and splitting it equally into a known number of groups.


This kind of division is called fair sharing because every group gets the same number. If the groups are not equal, the sharing is not fair.


For example, if 12 cookies are shared fairly among 3 children, each child gets the same number of cookies. Division helps us find out how many are in each group.


When we use division for fair sharing, we usually know:


  	the whole amount, and

  	the number of groups.




We are trying to find:


  	how many items go in each group.




The division sentence for fair sharing looks like this:

whole÷number of groups=number in each group


So if 12 cookies are shared among 3 children, we write:

12÷3=4


This means 4 cookies go to each child.


Division and multiplication are connected. If you know a multiplication fact, you can use it to solve a division fact.


For example:

3×4=12

So:

12÷3=4


We can ask ourselves, “3 groups of what number make 12?” The answer is 4.


How to solve fair sharing problems


  	Find the total number of items.

  	Find the number of groups.

  	Share the items equally into those groups.

  	Count how many are in each group.

  	Write a division sentence to match.




You can model fair sharing with counters, cubes, drawings, circles, or even dots.


For example, to solve 15÷5, you can draw 5 circles for 5 groups and place 15 dots into the circles, one at a time, until all dots are used. Then count the dots in each circle.


Worked Example 1

8 apples are shared fairly among 2 baskets. How many apples are in each basket?


We know:


  	whole amount = 8 apples

  	number of groups = 2 baskets




We divide:

8÷2=4


So each basket has 4 apples.


Check with multiplication:

2×4=8


Worked Example 2

18 pencils are shared fairly among 3 students. How many pencils does each student get?


We know:


  	whole amount = 18 pencils

  	number of groups = 3 students




We divide:

18÷3=6


So each student gets 6 pencils.


Check:

3×6=18


Worked Example 3

20 crackers are shared fairly among 4 plates. How many crackers go on each plate?


Write the division sentence:

20÷4=5


So each plate gets 5 crackers.


You can think: “4 groups of what number make 20?”

Since 4×5=20, the answer is 5.


Worked Example 4

24 toy cars are shared fairly among 6 children. How many toy cars does each child get?


We divide:

24÷6=4


So each child gets 4 toy cars.


Check with multiplication:

6×4=24


Important idea: Equal groups

In fair sharing, every group must have the same amount.


If 12 stickers are shared among 3 children, it is fair only if each child gets 4 stickers. If one child gets 5, another gets 4, and another gets 3, that is not fair sharing.


Look for clue words in word problems:


  	shared equally

  	shared fairly

  	split into groups

  	each group

  	each person gets




These clue words often mean you should use division.


Be careful


  	The first number is the total amount.

  	The second number is the number of groups.

  	The answer tells how many are in each group.




For example, in 16÷4=4:


  	16 is the total number of items,

  	4 is the number of groups,

  	4 is the number in each group.




Try thinking about it this way:

If 16 marbles are shared fairly into 4 bags, you are not finding how many bags there are. You already know there are 4 bags. You are finding how many marbles go in each bag.


Quick practice ideas


  	10÷2=5 because 10 items shared into 2 groups gives 5 in each group.

  	14÷7=2 because 14 items shared into 7 groups gives 2 in each group.

  	21÷3=7 because 21 items shared into 3 groups gives 7 in each group.




[image: 📋]   Summary

Division as fair sharing means splitting a total amount equally into a known number of groups.


To solve, ask:


  	How many items are there altogether?

  	How many groups are there?

  	How many items go in each group?




Remember, division and multiplication are related. You can check your answer by multiplying the number of groups by the number in each group.


  
  Put what you read to the test

  You've worked through Division as Fair Sharing. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/359






  [image: 📝]   Lesson 46: Division as Equal Grouping

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/408




  Division as Equal Grouping means finding out how many equal groups can be made when you know the total and the size of each group.


For example, if you have 12 apples and you put 3 apples in each bag, division helps you find out how many bags you can fill.


We can write that as:


12÷3=4


This means 12 items divided into groups of 3 makes 4 groups.


In equal grouping division, we ask:



  	How many groups?

  	If each group has the same number, how many groups can I make?




This is sometimes called making groups of a known size.


Division and multiplication are closely connected. If:


12÷3=4


then the related multiplication fact is:


4×3=12


This helps because if you know your multiplication facts, you can use them to solve division problems.


How to solve equal grouping problems



  	Look at the total number.

  	Find the size of each group.

  	Count how many equal groups can be made.

  	Write a division equation to match.




You can model division as equal grouping in different ways:



  	Draw circles for groups.

  	Use counters or blocks.

  	Skip count by the group size.

  	Use multiplication facts you already know.




Worked Example 1


There are 15 cookies. Each plate holds 5 cookies. How many plates are needed?


We know:



  	Total = 15 cookies

  	Each group = 5 cookies




So we divide:


15÷5=3


Answer: 3 plates.


Check with multiplication:


3×5=15


Worked Example 2


There are 18 pencils. Put them into groups of 2. How many groups are there?


We divide:


18÷2=9


Answer: 9 groups.


You can also skip count by 2s until you reach 18:



2, 4, 6, 8, 10, 12, 14, 16, 18



There are 9 numbers counted, so there are 9 groups of 2.


Worked Example 3


There are 24 stickers. Each page holds 4 stickers. How many pages can be filled?


We know the total is 24 and each group has 4.


So:


24÷4=6


Answer: 6 pages.


We can think about the related multiplication fact:


6×4=24


So 24 stickers make 6 equal groups of 4.


Worked Example 4


A teacher has 28 crayons. She puts 7 crayons in each box. How many boxes can she fill?


Write the division equation:


28÷7=4


Answer: 4 boxes.


Check:


4×7=28


How to tell it is equal grouping division


Look for words and ideas like:



  	groups of

  	each group has

  	how many groups

  	how many bags, boxes, plates, or teams




Example: “20 marbles are put into bags of 5. How many bags?”


This is equal grouping because the group size is known and we are finding the number of groups.


A helpful way to think


When you see a division problem like:


20÷5


you can ask:


How many groups of 5 are in 20?


Then use multiplication to help:


What number times 5 equals 20?


Since:


4×5=20


we know:


20÷5=4


Common mistake to avoid


Sometimes students mix up the number in each group with the number of groups.


For example:


18÷3=6


This means:



  	18 total items

  	3 items in each group

  	6 groups




The answer is not 3 groups. The 3 tells the size of each group.


Try this thinking for any problem



  	What is the total?

  	How many are in each group?

  	How many equal groups can I make?

  	Which multiplication fact checks my answer?




[image: 📋]   Summary


Division as equal grouping means you know the total amount and the size of each group, and you need to find how many groups there are.


You can solve these problems by drawing groups, using counters, skip counting, or using multiplication facts.


Remember: in a problem like 24÷6=4, the 6 is the number in each group, and the 4 is the number of groups.


  
  Put what you read to the test

  You've worked through Division as Equal Grouping. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/360






  [image: 📝]   Lesson 47: Connecting Division to Multiplication

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/409




  Connecting Division to Multiplication means using what you know about multiplication facts to solve division problems.


Multiplication and division are like a fact family. They belong together because they use the same numbers in related ways.


For example, if you know that 4×3=12, then you also know:


  	12÷3=4

  	12÷4=3




This is helpful because division can be thought of as asking, "What number times this divisor equals the dividend?"


So instead of only thinking, “How do I divide?” you can think, “What multiplication fact do I already know?”


Here is the big idea:

To solve a÷b, ask yourself:

“What number times b equals a?”


In division, the numbers have names:


  	Dividend: the number being divided

  	Divisor: the number you divide by

  	Quotient: the answer




For example, in 20÷5=4:


  	20 is the dividend

  	5 is the divisor

  	4 is the quotient




You can connect it to multiplication like this:

20÷5=4because5×4=20


This way of thinking helps you solve division facts faster and with more confidence.


Fact families show the connection clearly. If the numbers are 2, 6, and 12, the fact family is:


  	2×6=12

  	6×2=12

  	12÷2=6

  	12÷6=2




Notice that multiplication and division use the same three numbers.


Division can describe different situations, but multiplication can help in both.


  	Sharing equally: If 15 cookies are shared among 3 children, each child gets 15÷3=5 cookies. You can think: 3×5=15.

  	Making groups: If you have 15 cookies and put 3 in each bag, then you make 15÷3=5 bags. You can still think: 3×5=15.




In both cases, division is connected to the multiplication fact.


Steps to connect division to multiplication:


  	Look at the division problem.

  	Keep the divisor in mind.

  	Ask, “What number times the divisor equals the dividend?”

  	Use a multiplication fact you know.

  	Write the quotient.




Let’s look at some worked examples.


Example 1: Basic fact

Solve 18÷3.

Ask: What number times 3 equals 18?

We know:

3×6=18

So:

18÷3=6

The quotient is 6.


Example 2: Another fact family

Solve 24÷4.

Ask: What number times 4 equals 24?

We know:

4×6=24

So:

24÷4=6

This shows that knowing multiplication facts makes division easier.


Example 3: Word problem about sharing

There are 28 apples. They are shared equally among 7 baskets. How many apples go in each basket?

This means we need to solve:

28÷7

Ask: What number times 7 equals 28?

We know:

7×4=28

So:

28÷7=4

Each basket gets 4 apples.


Example 4: Word problem about groups

Sam has 35 stickers. He puts 5 stickers in each row. How many rows can he make?

This means we need to solve:

35÷5

Ask: What number times 5 equals 35?

We know:

5×7=35

So:

35÷5=7

Sam can make 7 rows.


Helpful thinking tips:


  	If division feels hard, turn it into a multiplication question.

  	Think of the missing factor.

  	Use fact families to check your work.

  	If you know your multiplication facts well, your division facts become easier too.




Here is what “missing factor” means:

In 27÷9=?, you can think:

9×?=27

The missing factor is 3, because:

9×3=27

So:

27÷9=3


Check your answer by multiplying the quotient and the divisor.

For example, if you solved 32÷8=4, check by doing:

8×4=32

Since it matches the dividend, the answer is correct.


[image: 📋]   Summary

Division and multiplication are connected. A division problem can be solved by thinking of a multiplication fact with a missing factor.


When you see a problem like a÷b, ask:

“What number times b equals a?”


This strategy helps you solve division facts quickly, understand fact families, and check your answers.


  
  Put what you read to the test

  You've worked through Connecting Division to Multiplication. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/361






  [image: 📝]   Lesson 48: Division Involving Zero and One

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/410




  Division Involving Zero and One


Division helps us split things into equal groups or find out how many groups we can make. In this lesson, we will learn what happens when 0 or 1 is part of a division problem.


These are important rules because they help us understand how division works. Some division problems with 0 and 1 are easy, and one special kind is not possible.


First, remember: Division and multiplication are connected.


If 12÷3=4 then 4×3=12


We can use this idea to think about division with 0 and 1 too.


1. Dividing by 1


When you divide a number by 1, the number stays the same.


Why? Because making 1 group means all the items stay together in that one group.


So:


8÷1=8

25÷1=25

100÷1=100


You can think: “How many are in 1 group?” All of them are in that one group.


2. Zero divided by a number


When 0 is divided by any number other than 0, the answer is 0.


Why? If you have 0 objects, there is nothing to share. Each group gets 0.


So:


0÷3=0

0÷7=0

0÷1=0


Check with multiplication:


If 0÷5=0, then 0×5=0


That works, so the division fact makes sense.


3. Dividing a number by itself


When any number other than 0 is divided by itself, the answer is 1.


That is because exactly 1 group is made.


So:


6÷6=1

14÷14=1

99÷99=1


Check with multiplication:


If 9÷9=1, then 1×9=9


4. Dividing by 0


Now we come to the special rule: You cannot divide by 0.


Problems like these are not possible:


5÷0

12÷0

0÷0


Why not? Division asks us to split into equal groups or find how many groups there are. But if there are 0 groups, that does not make sense. You cannot share 5 cookies into 0 groups.


Also, think about the multiplication check. If 12÷0=?, we would need a number so that:


?×0=12


But any number times 0 is 0, not 12. So there is no answer.


And for 0÷0, we would need:


?×0=0


Many numbers make 0 when multiplied by 0, so there is not just one answer. That is why it is also not allowed.


Main Rules to Remember



  	Any number divided by 1 stays the same.

  	0 divided by any number except 0 is 0.

  	Any number except 0 divided by itself is 1.

  	Dividing by 0 is not possible.




Worked Example 1


Solve: 18÷1


When we divide by 1, the number stays the same.


18÷1=18


Answer: 18


Worked Example 2


Solve: 0÷4


There are 0 objects to share into 4 groups. Each group gets 0.


0÷4=0


Answer: 0


Worked Example 3


Solve: 7÷7


A number divided by itself is 1.


7÷7=1


Check: 1×7=7


Answer: 1


Worked Example 4


Solve: 9÷0


Dividing by 0 is not possible.


There is no number that can make this work.


Answer: not possible


Try to Think About These



  	32÷1=?

  	0÷9=?

  	15÷15=?

  	4÷0=?




Answers:



  	32÷1=32

  	0÷9=0

  	15÷15=1

  	4÷0 is not possible




Helpful Memory Tips



  	Divide by 1, keep the number.

  	0 shared into groups still gives 0.

  	A number divided by itself is 1.

  	Never divide by 0.




[image: 📋]   Summary


Division with 0 and 1 follows special rules. Dividing by 1 keeps the number the same. Zero divided by any nonzero number equals 0. A number divided by itself equals 1. But dividing by 0 is not possible.


  
  Put what you read to the test

  You've worked through Division Involving Zero and One. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/362






  [image: 📝]   Lesson 49: Deriving Quotients using Fact Families
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  Deriving Quotients Using Fact Families


Sometimes division can feel tricky. A great way to make division easier is to use what you already know about multiplication.


A fact family is a group of related math facts that use the same numbers. Fact families help us see how multiplication and division are connected.


When you know one multiplication fact, you can use it to find two division facts. This helps you derive quotients, which means figure out division answers.


For example, if you know:


3×4=12

Then you also know:


12÷3=4
12÷4=3

All three equations belong to the same fact family because they use the same three numbers: 3, 4, and 12.


Why does this work?


Multiplication and division are opposite operations. That means one can help undo the other.



  	Multiplication puts equal groups together.

  	Division splits a total into equal groups or finds how many are in each group.




If 3 groups of 4 make 12, then 12 split into 3 equal groups must give 4 in each group. Also, 12 split into groups of 4 must make 3 groups.


The 4 facts in a fact family


Most multiplication and division fact families have 4 related facts when the two smaller numbers are different.


For the numbers 2, 5, and 10, the fact family is:


2×5=10
5×2=10
10÷2=5
10÷5=2

Notice:


  	The same 3 numbers are used every time.

  	The multiplication facts can switch the order of the factors.

  	The division facts start with the product, which is the largest number.




How to derive a quotient from a multiplication fact



  	Look for a multiplication fact you know.

  	Find the product, or total.

  	Use the total as the first number in division.

  	Ask: What number times the divisor gives the total?




For example, to solve:


18÷6

Think:


What number times 6 equals 18?


3×6=18

So:


18÷6=3

This is using the fact family with 3, 6, and 18.


Worked Example 1


Use a multiplication fact to solve:


20÷4

Step 1: Think of a multiplication fact with 4.


4×5=20

Step 2: Use that fact to write the division fact.


20÷4=5

Answer: The quotient is 5.


Worked Example 2


Use the fact family for 7, 8, and 56.


First write the multiplication facts:


7×8=56
8×7=56

Now write the division facts:


56÷7=8
56÷8=7

If you are asked to solve:


56÷8

You can answer:


56÷8=7

Answer: The quotient is 7.


Worked Example 3


Solve:


45÷9

Think: What number times 9 equals 45?


5×9=45

So the related division fact is:


45÷9=5

Answer: The quotient is 5.


Worked Example 4


A fact family uses the numbers 6, 6, and 36.


Start with multiplication:


6×6=36

Now use division:


36÷6=6

Here, the multiplication fact looks the same when the factors switch, because both factors are 6.


So this fact family does not show 4 different equations. It really gives the same multiplication fact and the same division fact again.


Answer:


36÷6=6

Tips for using fact families



  	Look for the largest number. In a multiplication/division fact family, that is the product or total.

  	In division, the total comes first.

  	Ask yourself: What times this number gives the total?

  	If you know your multiplication facts, division becomes much easier.




Watch out for these mistakes



  	Mistake 1: Using numbers that are not in the same family.

  	Mistake 2: Forgetting that the division sentence starts with the total.

  	Mistake 3: Mixing up the divisor and the quotient.




Example of a careful check:


If you say:


24÷6=4

Check with multiplication:


4×6=24

It matches, so the quotient is correct.


How multiplication and division help each other


Fact families are useful because they let you move back and forth between multiplication and division.


If you know:


4×9=36

Then you also know:


9×4=36
36÷4=9
36÷9=4

One multiplication fact can unlock two division facts.


Try this thinking


To solve a division problem, use this question:


What number times the divisor equals the dividend?


For:


32÷8

Ask:


What number times 8 equals 32?


4×8=32

So:


32÷8=4

[image: 📋]   Summary


A fact family is a set of related multiplication and division facts that use the same numbers.


You can derive a quotient by using a multiplication fact you already know. Find the number that times the divisor equals the total.


Remember: multiplication and division are connected, and fact families help you use that connection to solve problems quickly and correctly.


  
  Put what you read to the test

  You've worked through Deriving Quotients using Fact Families. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/363






  [image: 📝]   Lesson 50: Tape Diagrams for Division

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/412




  Tape Diagrams for Division


A tape diagram is a simple picture made of rectangles. It helps us show a whole amount and how that whole is split into equal parts.


Tape diagrams are very helpful in division because division is about sharing or grouping.



	Sometimes we know how many groups there are and need to find how many are in each group.

	Sometimes we know how many are in each group and need to find how many groups there are.




A tape diagram helps us see both kinds of division problems clearly.


Division means finding a missing part of a multiplication fact.


For example, if we know


4×3=12

then we also know


12÷4=3and12÷3=4

This is why division and multiplication are connected.


What does a tape diagram look like?


A tape diagram shows one long bar for the whole. Then the bar is split into equal boxes.



	The whole is the total amount.

	The equal boxes are the equal groups or equal parts.

	A missing number can be the size of each group or the number of groups.




When you draw a tape diagram for division, ask yourself:



	What is the total?

	Do I know the number of groups?

	Or do I know the size of each group?

	What number am I trying to find?




Two kinds of division problems


1. Sharing equally


This is when you know the total and the number of groups. You need to find how many are in each group.


Example idea: 12 cookies are shared equally among 3 children. How many cookies does each child get?


The tape diagram would have 1 whole bar labeled 12, split into 3 equal parts. Each part is the same size. We find the value of one part.


This matches:


12÷3=4

2. Grouping


This is when you know the total and the size of each group. You need to find how many groups there are.


Example idea: 12 cookies are put into bags of 4 cookies each. How many bags are needed?


The tape diagram would have 1 whole bar labeled 12. We split it into equal parts of 4. Then we count how many parts there are.


This matches:


12÷4=3

How to use a tape diagram step by step



	Read the problem carefully.

	Circle or notice the total amount.

	Decide if the problem is about sharing equally or making groups.

	Draw one long rectangle to show the whole.

	Split the rectangle into equal parts.

	Label what you know.

	Use division or a related multiplication fact to find the missing number.

	Check if your answer makes sense.




Worked Example 1: Find the size of each group


Problem: 20 apples are shared equally among 5 baskets. How many apples go in each basket?


Step 1: Find the total. The total is 20 apples.


Step 2: Find the number of groups. There are 5 baskets, so there are 5 equal groups.


Step 3: Draw the tape diagram in your mind: one bar for 20, split into 5 equal parts.


Each part is unknown:


20÷5=?

Step 4: Use multiplication to help.


5×4=20

So,


20÷5=4

Answer: Each basket gets 4 apples.


Worked Example 2: Find the number of groups


Problem: 18 crayons are packed into boxes of 3 crayons each. How many boxes are needed?


Step 1: The total is 18 crayons.


Step 2: The size of each group is 3 crayons.


Step 3: Draw one tape for 18. Split it into parts of 3. Count the parts.


This is:


18÷3=?

Think: what times 3 equals 18?


3×6=18

So,


18÷3=6

Answer: 6 boxes are needed.


Worked Example 3: A bigger number


Problem: 32 students are going on a field trip. They ride in vans with 8 students in each van. How many vans are needed?


Step 1: The total is 32 students.


Step 2: Each group has 8 students.


Step 3: Draw a tape diagram for 32. Split it into equal parts of 8.


This gives:


32÷8=?

Use a multiplication fact:


8×4=32

So,


32÷8=4

Answer: 4 vans are needed.


Worked Example 4: Unknown part size


Problem: A ribbon that is 28 inches long is cut into 4 equal pieces. How long is each piece?


Step 1: The total is 28 inches.


Step 2: There are 4 equal pieces, so there are 4 groups.


Step 3: Draw one tape for 28 and split it into 4 equal boxes.


Each box is the same unknown length:


28÷4=?

Use multiplication:


4×7=28

So,


28÷4=7

Answer: Each piece is 7 inches long.


How tape diagrams help you think


Tape diagrams help you slow down and understand the problem. Instead of guessing, you can see the total and the equal parts.


They also help you decide which number is missing:



	If you know the number of groups, you are finding the size of each group.

	If you know the size of each group, you are finding the number of groups.




Watch out for these mistakes



	Do not forget the total. The whole bar should show the total amount.

	Make equal parts. Division problems here use equal groups.

	Do not mix up groups and items in each group. Read the problem carefully.

	Check with multiplication. Your answer should fit a multiplication fact.




Quick check questions to ask yourself



	What is the whole amount?

	How many equal groups are there, or how many are in each group?

	What is missing?

	What multiplication fact can help me?




Let’s compare two similar problems


Problem A: 24 stickers are shared equally among 6 children. How many stickers does each child get?


We know the total, 24, and the number of groups, 6 children.


So we find the size of each group:


24÷6=4

Problem B: 24 stickers are placed in groups of 6. How many groups are there?


We know the total, 24, and the size of each group, 6.


So we find the number of groups:


24÷6=4

Both problems use the same division fact, but the meaning is a little different. Tape diagrams help show that difference.


[image: 📋]   Summary


A tape diagram is a picture that shows a total split into equal parts. It helps you solve division problems by showing what you know and what is missing.


When using a tape diagram, first find the total. Then decide whether you know the number of groups or the size of each group. Last, use division and a related multiplication fact to find the answer.


If you keep asking, “What is the whole?” and “What is each part?”, tape diagrams can make division much easier to understand.


  
  Put what you read to the test

  You've worked through Tape Diagrams for Division. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/364






  [image: 📝]   Lesson 51: Interpreting Remainders in Context

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/305




  Interpreting Remainders in Context means deciding what to do with the extra amount left over after division.
Sometimes the extra part, called the remainder, matters a lot. Sometimes we ignore it. Sometimes we need one more group because of it. And sometimes we can show it as a part of a whole.
In this lesson, you will learn how to read a word problem and choose the best meaning for the remainder.
First, what is a remainder?
When a number cannot be divided into equal whole groups, there is an amount left over. That left over amount is the remainder.
For example, if 14 cookies are shared into 4 equal groups, we can make 3 cookies in each group, with 2 cookies left over.
We can write that as:
14÷4=3 remainder 2
or
14÷4=3 R2
The big idea: In word problems, the remainder does not always mean the same thing. We must think about the situation.
There are 3 common ways to interpret a remainder:
	Drop the remainder when only whole groups that are fully filled count.
	Round up when the remainder means you need one more group, box, bus, table, or item.
	Use the remainder as a fraction or part when the leftover amount can still be shared fairly.

1. Drop the remainder
Sometimes the remainder is extra that does not make another full group. If the question asks for the number of complete groups, we drop the remainder.
Ask yourself: Do I only want full groups?
Example: 17 crayons are packed into boxes that hold 5 crayons each. How many full boxes can be made?
First divide:
17÷5=3 R2
This means 3 full boxes can be made, and 2 crayons are left over.
Because the question asks for full boxes, we do not count the extra 2 crayons as another box.
Answer: 3 full boxes
2. Round up
Sometimes the remainder means we still need one more group. Even if the last group is not full, it is still needed.
Ask yourself: Do I need enough groups for everything to fit?
Example: 17 students are riding in cars. Each car holds 5 students. How many cars are needed?
First divide:
17÷5=3 R2
Three cars hold only 15 students. There are still 2 students left.
Those 2 students need a car too, so we need one more car.
Answer: 4 cars
We say we round up because the remainder means the answer must go to the next whole number.
3. Use the remainder as a fraction or part
Sometimes the leftover amount can be shared fairly, so we do not drop it and we do not round up. Instead, we write the remainder as a part of a whole.
Ask yourself: Can the extra amount be split equally?
Example: 15 sandwiches are shared equally among 4 children. How much sandwich does each child get?
First divide:
15÷4=3 R3
Each child gets 3 whole sandwiches. Then 3 sandwiches are still left to share among 4 children.
Those 3 sandwiches can be split equally, so each child gets an extra:
34
So each child gets:
334 sandwiches
Answer: 334 sandwiches each
How do I know which meaning to use?
Read the question carefully and think about what makes sense in real life.
	Divide to find the quotient and remainder.
	Look at what the question is asking.
	Decide:

	Only full groups? Drop the remainder.
	Enough groups for all? Round up.
	Sharing the leftover fairly? Use a fraction or part.

Worked Example 1: Drop the remainder
There are 22 apples. Each bag holds 6 apples. How many full bags can be filled?
Step 1: Divide.
22÷6=3 R4
Step 2: Think about the question.
It asks for full bags.
Step 3: Interpret the remainder.
The 4 extra apples are not enough to fill another full bag.
Answer: 3 full bags
Worked Example 2: Round up
There are 22 apples. Each basket can hold 6 apples. How many baskets are needed to hold all the apples?
Step 1: Divide.
22÷6=3 R4
Step 2: Think about the question.
We need enough baskets for all the apples.
Step 3: Interpret the remainder.
Three baskets hold 18 apples. There are still 4 apples left, so we need one more basket.
Answer: 4 baskets
Worked Example 3: Use a fraction
10 brownies are shared equally among 3 friends. How many brownies does each friend get?
Step 1: Divide.
10÷3=3 R1
Step 2: Think about the question.
We are sharing fairly, so the extra brownie can be split.
Step 3: Interpret the remainder.
Each friend gets 3 whole brownies, and the 1 extra brownie is shared among 3 friends.
That means each friend gets:
313 brownies
Answer: 313 brownies each
Worked Example 4: Compare two different meanings
18 markers are grouped with 4 markers in each pack.
Question A: How many full packs can be made?
Divide:
18÷4=4 R2
Because the question asks for full packs, we drop the remainder.
Answer A: 4 full packs
Question B: How many packs are needed to hold all 18 markers?
We use the same division:
18÷4=4 R2
But now we need enough packs for all 18 markers. The 2 extra markers still need a pack.
Answer B: 5 packs
This shows something important: the same division problem can have different answers depending on the question.
Helpful clue words
Some words in a problem can help you know what to do with the remainder.
	Drop the remainder: full groups, complete rows, whole teams, fully filled
	Round up: needed, enough for all, hold all, seat everyone
	Use a fraction or part: shared equally, split fairly, each gets

Be careful!
	Do not always circle the quotient and stop.
	Do not always round up. Sometimes that would make the answer too big.
	Always go back to the story and ask, What does the remainder mean here?

Let’s think through 3 quick questions:
1. 19 toy cars are placed into boxes of 4. How many full boxes?
19÷4=4 R3
Only full boxes count, so 4 full boxes.
2. 19 children need to ride in vans that hold 4 children each. How many vans are needed?
19÷4=4 R3
The 3 extra children still need a van, so 5 vans.
3. 19 feet of ribbon are cut equally among 4 friends. How much ribbon does each friend get?
19÷4=4 R3
The leftover 3 feet can be shared, so each friend gets:
434 feet
Answer: 434 feet each
[image: 📋]   Summary
When you divide and get a remainder, do not rush. Think about the real-life situation.
	If you need only complete groups, drop the remainder.
	If you need enough groups for everything or everyone, round up.
	If the leftover amount can be shared fairly, write it as a fraction or part.

Good math thinkers do more than divide. They also ask, What does the remainder mean?


  
  Put what you read to the test

  You've worked through Interpreting Remainders in Context. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/257






  [image: 📝]   Lesson 52: Concept of Remainders in Division

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/413




  Concept of Remainders in Division


Sometimes when we divide, everything splits into equal groups with nothing left over. But other times, a few items do not fit evenly into the groups. Those extra items are called the remainder.


In this lesson, you will learn what a remainder is, how to find it, and how to check if your answer makes sense.


What is a remainder?


A remainder is the amount left over when a number cannot be divided equally.


For example, if 10 cookies are shared equally among 3 children, each child gets 3 cookies. That uses 9 cookies. There is 1 cookie left over, so the remainder is 1.


We can write this as:


10÷3=3 remainder 1


This is often written more quickly as:


10÷3=3 R 1


How remainders connect to multiplication


Division and multiplication are closely connected. When you divide and get a remainder, you can check your answer with multiplication.


The rule is:


dividend=(divisor×quotient)+remainder


In 4th grade words:


	The dividend is the number you are dividing.

	The divisor is the number you are dividing by.

	The quotient is the answer.

	The remainder is what is left over.




For example:


14÷4=3 R 2


Check it:


4×3=12

12+2=14


So the answer is correct.


An important rule about remainders


The remainder must always be less than the divisor.


For example, in:


17÷5=3 R 2


The divisor is 5, and the remainder is 2. Since 2 is less than 5, this is possible.


But this would not make sense:


17÷5=2 R 7


Why not? Because if 7 items are left over, you still have enough to make another group of 5. So 7 cannot be the remainder when dividing by 5.


Thinking about equal groups


Remainders happen because division means making equal groups. If some items do not fit into the equal groups, they are left over.


Here is an example with counters. Imagine 11 counters placed into 2 equal groups.


Each group can get 5 counters:


2×5=10


There is 1 counter left:


11÷2=5 R 1


Worked Example 1: A simple remainder


Divide 9 by 4.


Step 1: Think of the largest multiple of 4 that is not more than 9.

That is 8, because:

4×2=8


Step 2: Find what is left over.

9−8=1


So:

9÷4=2 R 1


Check:

4×2+1=9


Worked Example 2: Sharing equally


13 apples are shared equally among 5 baskets. How many apples go in each basket, and how many are left over?


Step 1: Find the greatest multiple of 5 that is not more than 13.

5×2=10

5×3=15


15 is too big, so use 10.


Step 2: Subtract to find the remainder.

13−10=3


So each basket gets 2 apples, and 3 apples are left over.


13÷5=2 R 3


Worked Example 3: A larger number


Divide 26 by 6.


Step 1: Think of the multiplication facts for 6.


	6×3=18

	6×4=24

	6×5=30




30 is too big, so the greatest multiple of 6 that fits into 26 is 24.


Step 2: Subtract.

26−24=2


So:

26÷6=4 R 2


Check:

6×4=24

24+2=26


Worked Example 4: When there is no remainder


Divide 18 by 3.


3×6=18


There is nothing left over.


So:

18÷3=6


We can also say the remainder is 0.


18÷3=6 R 0


How to find a remainder


You can use these steps:


	Look at the division problem.

	Find the greatest multiplication fact that fits.

	Subtract to see what is left over.

	Write the quotient and the remainder.

	Check that the remainder is smaller than the divisor.




For example, for 22÷7:


	7×3=21

	22−21=1

	So, 22÷7=3 R 1




Remainders in real life


Remainders help us understand real situations.


If 15 students sit in vans that hold 4 students each, then:

15÷4=3 R 3


This means 3 full vans can be filled, and 3 students are still left. Those 3 students still need space, so in real life, you would need 4 vans.


This shows that remainders are important because they tell us what is left over and help us make good decisions.


Common mistakes to avoid


	Do not forget the leftover amount.

	Do not make the remainder bigger than the divisor.

	Do not use a multiplication fact that is too large.

	Always check by multiplying and adding the remainder.




Quick practice thinking


Think about these:


	12÷5=2 R 2 because 5×2=10 and 2 are left.

	19÷4=4 R 3 because 4×4=16 and 3 are left.

	21÷7=3 because it divides evenly with no remainder.




[image: 📋]   Summary


A remainder is the amount left over when a number cannot be divided equally into groups.


To find a remainder, use the largest multiplication fact that fits, then subtract to find what is left. Remember: the remainder must always be smaller than the divisor.


When you understand remainders, you understand division more deeply and can solve real-life sharing and grouping problems.


  
  Put what you read to the test

  You've worked through Concept of Remainders in Division. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/365






  [image: 📝]   Lesson 53: Representing Remainders Numerically

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/414




  Representing Remainders Numerically means showing what is left over after dividing when the numbers do not split into equal groups perfectly.


Sometimes division ends with no leftovers. For example, 12÷3=4. But sometimes there are leftovers. For example, if 13 things are shared into 3 equal groups, each group gets 4 and 1 is left over.


That leftover part is called a remainder. We write a remainder using the letter R.


So instead of writing only part of the answer, we write:


13÷3=4 R 1

This means:


	There are 4 equal groups in each part,

	and 1 is left over.




Learning to write remainders correctly helps you show the full answer to a division problem.


Here is how to find and write a remainder:


	Find the greatest multiple of the divisor that does not go past the dividend.

	Write the whole-number answer for that multiple.

	Subtract to find what is left over.

	Write the leftover amount as a remainder using R.




In division, the number being divided is called the dividend, and the number you divide by is called the divisor.


For example, in 17÷5:


	17 is the dividend,

	5 is the divisor.




We ask: How many groups of 5 can fit into 17?


We know:


	5×3=15

	5×4=20, which is too big




So the quotient is 3, because 3 groups of 5 make 15. Then we find the leftover:


17−15=2

So the answer is:


17÷5=3 R 2

Important rule: The remainder must always be less than the divisor.


For example, in 17÷5, the remainder is 2. That makes sense because 2 is less than 5.


But if someone wrote:


17÷5=2 R 7

that would not be correct. A remainder of 7 is too large, because 7 is bigger than the divisor 5. If you still have 7 left, you can make at least one more full group of 5.


You can check a division answer with multiplication and addition.


Use this rule:


divisor×quotient+remainder=dividend

For 17÷5=3 R 2, check it like this:


5×3+2=15+2=17

The check works, so the answer is correct.


Worked Example 1

Solve 14÷4.


Think about multiples of 4:


	4×3=12

	4×4=16, which is too much




So the whole-number quotient is 3.


Now find the remainder:


14−12=2

Write the answer:


14÷4=3 R 2

Check:


4×3+2=12+2=14

Worked Example 2

Solve 22÷6.


Think about multiples of 6:


	6×3=18

	6×4=24, which is too much




So the quotient is 3.


Now find the leftover:


22−18=4

Write the answer:


22÷6=3 R 4

Check:


6×3+4=18+4=22

Worked Example 3

Solve 31÷7.


Think about multiples of 7:


	7×4=28

	7×5=35, which is too much




So the quotient is 4.


Find the remainder:


31−28=3

Write the answer:


31÷7=4 R 3

Check:


7×4+3=28+3=31

Worked Example 4

Solve 45÷8.


Think about multiples of 8:


	8×5=40

	8×6=48, which is too much




So the quotient is 5.


Find the remainder:


45−40=5

Write the answer:


45÷8=5 R 5

Check:


8×5+5=40+5=45

How remainders connect to multiplication


Division and multiplication are linked. When you divide, you are asking how many equal groups you can make. Multiplication helps you find the largest number of items that fit into those equal groups.


For example, in 29÷4, you can use multiplication facts:


	4×7=28

	4×8=32, which is too big




So:


29÷4=7 R 1

The multiplication fact helps you find the quotient, and the leftover tells you the remainder.


Common mistakes to avoid


	Forgetting the remainder: Writing 13÷3=4 is incomplete. It should be 13÷3=4 R 1.

	Using a remainder that is too large: The remainder must be smaller than the divisor.

	Choosing a multiple that is too big: Always use the greatest multiple that does not go over the dividend.

	Mixing up quotient and remainder: In 20÷3=6 R 2, 6 is the number of equal groups, and 2 is what is left over.




Helpful steps to remember


	Multiply to find the closest fact.

	Do not go over the dividend.

	Subtract to find what is left.

	Write the answer with R.

	Check with multiplication and addition.




[image: 📋]   Summary

When a division problem does not split evenly, the leftover amount is called a remainder. Write the answer using the quotient, then R, then the leftover number, like 18÷5=3 R 3. Always make sure the remainder is less than the divisor, and check your work with multiplication and addition.


  
  Put what you read to the test

  You've worked through Representing Remainders Numerically. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/366






  [image: 📝]   Lesson 54: Multiplicative vs Additive Comparison

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/415




  Multiplicative vs Additive Comparison is about two different ways to compare numbers.
Sometimes we compare by asking how many more. This is called an additive comparison.
Sometimes we compare by asking how many times as many. This is called a multiplicative comparison.
It is very important to notice the words in a problem. The words help us decide whether to subtract or multiply/divide.
Additive comparison means we look at the difference between two amounts.
We often hear words like:
	how many more
	how many fewer
	how much greater
	how much less

For additive comparison, we usually subtract.
Multiplicative comparison means we compare one amount as a number of times another amount.
We often hear words like:
	times as many
	times as much
	twice (which means 2 times)
	triple (which means 3 times)
	half as many

For multiplicative comparison, we usually multiply or divide.
Let’s look at the big difference:
	Additive comparison: compare by finding the gap between numbers.
	Multiplicative comparison: compare by finding how many equal groups or how many times bigger one number is.

Here is a simple example with the same two numbers: 4 and 12.
If we ask, “How many more is 12 than 4?” we use subtraction:
12−4=8
So, 12 is 8 more than 4. That is an additive comparison.
If we ask, “How many times as many is 12 as 4?” we use division:
12÷4=3
So, 12 is 3 times as many as 4. That is a multiplicative comparison.
Notice that the same numbers can be compared in two different ways. The question tells us which way to use.
Helpful question to ask yourself:
	If the problem says more or fewer, think difference.
	If the problem says times as many, think multiply or divide.

Worked Example 1: Additive Comparison
Lena has 14 stickers. Omar has 9 stickers.
How many more stickers does Lena have than Omar?
The words how many more tell us this is an additive comparison.
We subtract:
14−9=5
Answer: Lena has 5 more stickers than Omar.
Worked Example 2: Multiplicative Comparison
Lena has 14 stickers. Omar has 7 stickers.
How many times as many stickers does Lena have as Omar?
The words times as many tell us this is a multiplicative comparison.
We divide:
14÷7=2
Answer: Lena has 2 times as many stickers as Omar.
This can also be said as: Lena has twice as many stickers as Omar.
Worked Example 3: Same Story, Two Different Comparisons
A red ribbon is 18 inches long. A blue ribbon is 6 inches long.
Question A: How many inches longer is the red ribbon?
The words how many longer mean additive comparison.
18−6=12
Answer A: The red ribbon is 12 inches longer.
Question B: How many times as long is the red ribbon as the blue ribbon?
The words times as long mean multiplicative comparison.
18÷6=3
Answer B: The red ribbon is 3 times as long as the blue ribbon.
This example shows why it is important to read carefully. The numbers stayed the same, but the question changed.
Worked Example 4: Finding the Unknown Amount
Sam has 8 toy cars. Maya has 3 times as many toy cars as Sam.
How many toy cars does Maya have?
The words 3 times as many mean multiplicative comparison.
We multiply:
8×3=24
Answer: Maya has 24 toy cars.
Now compare this with a different question:
Sam has 8 toy cars. Maya has 3 more toy cars than Sam.
This time we use addition because it is an additive comparison.
8+3=11
Answer: Maya has 11 toy cars.
Look carefully:
	3 times as many means multiply: 8×3=24
	3 more means add: 8+3=11

These phrases do not mean the same thing.
How Division Connects to Multiplicative Comparison
Division helps us find how many times as many.
If one number is larger and we want to know how many times larger it is, we divide the larger number by the smaller number.
For example, if one class read 20 books and another class read 5 books, we can ask:
How many times as many books did the first class read?
20÷5=4
So, 20 is 4 times as many as 5.
This also connects to multiplication, because:
5×4=20
Multiplication and division work together.
Quick Tips for Choosing the Operation
	If you are finding the difference, use subtraction.
	If you are finding how many times as many, use division.
	If you know one amount and how many times as many, use multiplication to find the bigger amount.
	If you know one amount and how many more, use addition to find the bigger amount.

Watch Out for Tricky Language
Some word problems can sound alike, but they mean different things.
	“6 more than 4” means 4+6=10
	“6 times as many as 4” means 4×6=24

Always look for the clue words.
Try Thinking About It
If Ben has 15 marbles and Ava has 5 marbles, there are two different comparison questions we could ask:
	How many more marbles does Ben have?
	How many times as many marbles does Ben have?

For question 1:
15−5=10
Ben has 10 more marbles.
For question 2:
15÷5=3
Ben has 3 times as many marbles.
Both answers are correct because the questions are different.
[image: 📋]   Summary
When you compare numbers, first decide what kind of comparison the problem is asking for.
Additive comparison asks for the difference, like how many more or how many fewer. We usually add or subtract.
Multiplicative comparison asks how many times as many. We usually multiply or divide.
Read the words carefully. The clue words tell you what to do.


  
  Put what you read to the test

  You've worked through Multiplicative vs Additive Comparison. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/367






  [image: 📝]   Lesson 55: Estimating Quotients with Compatible Numbers
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  Estimating Quotients with Compatible Numbers


Sometimes a division problem has numbers that are hard to divide quickly in your head. When that happens, we can estimate the quotient. A quotient is the answer to a division problem.


One helpful way to estimate is to use compatible numbers. Compatible numbers are numbers that are close to the original numbers and are easy to divide because they fit a multiplication or division fact you already know.


For example, in the problem 62÷3, the numbers do not divide evenly. But 60÷3 is easy, because we know that 3×20=60. So 62÷3 is about 20.


This strategy is different from regular rounding. We are not just rounding to the nearest ten. We are choosing numbers that work well together in a division fact family.


Why use compatible numbers?


  	They help you estimate quickly.

  	They use multiplication facts you already know.

  	They help you decide if an exact answer makes sense.




How to estimate using compatible numbers


  	Look at the divisor, the number you are dividing by.

  	Find a nearby number to the dividend that divides easily by the divisor.

  	Use a multiplication fact to divide.

  	Write the estimated quotient.




Remember:


  	The dividend is the number being divided.

  	The divisor is the number you divide by.

  	The quotient is the answer.




In this division sentence,

48÷6=8

the dividend is 48, the divisor is 6, and the quotient is 8.


Think about fact families

Compatible numbers are closely connected to multiplication facts. If you know

4×15=60

then you also know

60÷4=15


That means if you see a problem like 58÷4, you can use the nearby compatible number 60. Then estimate:

58÷4≈60÷4=15


Worked Example 1

Estimate: 27÷5

We look for a number close to 27 that divides easily by 5. A good choice is 25, because 25÷5=5.

So,

27÷5≈25÷5=5

The estimated quotient is 5.


Worked Example 2

Estimate: 43÷7

We need a number close to 43 that works well with 7. A good compatible number is 42, because 42÷7=6.

So,

43÷7≈42÷7=6

The estimated quotient is 6.


Worked Example 3

Estimate: 91÷8

We look for a nearby number that divides evenly by 8. A good choice is 88, because 88÷8=11.

So,

91÷8≈88÷8=11

The estimated quotient is 11.


Worked Example 4

Estimate: 146÷3

We want a nearby number that is easy to divide by 3. A good choice is 147, because 147÷3=49.

So,

146÷3≈147÷3=49

The estimated quotient is 49.


Choosing the best compatible number

Sometimes you can choose a number a little smaller or a little bigger than the dividend. Pick the one that is closest and easiest to divide.


For example, for 74÷6, you might think of 72, because

72÷6=12

Since 72 is close to 74, a good estimate is 12.


For 119÷4, you might choose 120, because

120÷4=30

So 119÷4 is about 30.


Be careful


  	Do not just pick any nearby number. Pick one that divides evenly.

  	Use multiplication facts to check your choice.

  	Your estimate does not have to be exact. It should be close and reasonable.




How multiplication helps

When estimating quotients, it helps to ask, “What number times the divisor gives a nearby dividend?”


For example, in 65÷9, you can think:

What number times 9 is close to 65?

Since 9×7=63, we can use 63.

So,

65÷9≈63÷9=7


Try this thinking


  	31÷6: use 30÷6=5

  	79÷4: use 80÷4=20

  	53÷9: use 54÷9=6




In each problem, the compatible number is close to the original dividend and easy to divide by the divisor.


[image: 📋]   Summary

Estimating quotients with compatible numbers means choosing nearby numbers that divide easily. This helps you solve division problems faster and uses multiplication facts you already know.


When you estimate, look for a dividend that is close and works well with the divisor. Then divide using a fact family. This gives you a quick, reasonable answer.


  
  Put what you read to the test

  You've worked through Estimating Quotients with Compatible Numbers. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/368
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  Error Analysis in Basic Facts means looking closely at an answer to see if it makes sense and checking it with multiplication. In division, we do not just want an answer—we want to know if the answer is correct.
Division and multiplication are inverse operations. That means they help us check each other. If you divide to get an answer, you can multiply to see if you get back to the starting number.
For example, if you think 24÷6=5, you can check by multiplying:
6×5=30
Since 30 is not 24, the division answer is wrong. The correct fact is 24÷6=4 because:
6×4=24
Why error analysis is important
Sometimes a mistake happens because numbers look similar, a multiplication fact is mixed up, or a student answers too quickly. Error analysis helps us slow down and ask:
	Does this answer fit the fact family?
	Can I multiply to check it?
	Is the answer too big or too small?

When you check your work, you become more confident and more accurate.
Fact families help us check
A fact family is a group of multiplication and division facts that use the same three numbers.
For the numbers 4, 7, and 28, the fact family is:
	4×7=28
	7×4=28
	28÷4=7
	28÷7=4

If one fact does not match the others, then there is an error.
How to analyze an error
When you see a division answer, use these steps:
	Read the division fact carefully.
	Think about the related multiplication fact.
	Multiply the divisor and quotient.
	Compare the product to the dividend.
	If they do not match, find the correct basic fact.

In division, the dividend is the number being divided, the divisor is the number you divide by, and the quotient is the answer.
In 18÷3=6, 18 is the dividend, 3 is the divisor, and 6 is the quotient.
Worked Example 1: Find the mistake
A student says:
12÷3=5
Let us check with multiplication.
3×5=15
But the dividend is 12, not 15. So the answer 5 is wrong.
Now think: what number times 3 equals 12?
3×4=12
So the correct division fact is:
12÷3=4
What was the error? The student used the wrong basic multiplication fact.
Worked Example 2: Check if the answer makes sense
A student says:
35÷5=6
Check by multiplying:
5×6=30
30 is less than 35, so 6 is too small.
Try the next fact:
5×7=35
Now it matches. So:
35÷5=7
What was the error? The student chose a quotient that was too small.
Worked Example 3: Use the fact family
A student writes:
42÷7=5
Let us use the fact family idea. We need a multiplication fact with 42 and 7.
Check the student answer first:
7×5=35
That does not equal 42.
Now find the correct fact:
7×6=42
So the correct answer is:
42÷7=6
The fact family is:
	7×6=42
	6×7=42
	42÷7=6
	42÷6=7

What was the error? The division fact did not fit the fact family.
Worked Example 4: Decide whether the answer is correct
A student says:
56÷8=7
Check with multiplication:
8×7=56
This matches the dividend exactly. So the answer is correct.
Error analysis does not only help us find wrong answers. It also helps us prove that an answer is right.
Common mistakes to watch for
	Mixing up multiplication facts
Example: using 6×4=20 instead of 6×4=24
	Choosing a quotient that is too big
If 4×9=36, then 32÷4 cannot be 9 because 36 is too high.
	Choosing a quotient that is too small
If 3×7=21, then 24÷3 cannot be 7 because 21 is too low.
	Not checking with the inverse operation
A quick multiplication check can catch many mistakes.

A helpful checking sentence
You can say this to yourself:
“If my division answer is correct, then divisor × quotient should equal dividend.”
In math words:
divisor×quotient=dividend
For example, in 27÷9=3, check:
9×3=27
So the division answer is correct.
Try thinking like a math detective
When you see a division fact, ask:
	What multiplication fact matches this?
	Does my check give the starting number?
	Is my answer reasonable?

This kind of thinking helps you catch mistakes before turning in your work.
[image: 📋]   Summary
To analyze errors in basic division facts, check the answer with multiplication. Multiply the divisor by the quotient and see if you get the dividend. If the numbers do not match, the division answer is wrong, and you can use the correct multiplication fact to fix it. Fact families and inverse operations are powerful tools for checking division.


  
  Put what you read to the test

  You've worked through Error Analysis in Basic Facts. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/369






  
    
  [image: 📖]   Chapter 5

  Multi-Digit Multiplication and Division
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  Multiplying by Powers of Ten


Have you ever noticed how easy it can be to multiply by 10, 100, or 1000? These numbers are called powers of ten. When we multiply by them, we can use place value to find the answer quickly.


In this lesson, you will learn how digits change places when a number is multiplied by 10, 100, or 1000. You do not need to line up a big multiplication problem to solve these. You can use what you know about ones, tens, hundreds, and thousands.


What is place value?


Each digit in a number has a value based on where it is. For example, in the number 46:



  	The 4 means 4 tens, or 40

  	The 6 means 6 ones, or 6




When we multiply a number by 10, each digit becomes 10 times greater. That means every digit moves one place to the left on a place value chart.


When we multiply by 100, each digit becomes 100 times greater, so every digit moves two places to the left.


When we multiply by 1000, each digit becomes 1000 times greater, so every digit moves three places to the left.


A helpful pattern


You may have learned a quick trick called “add zeros.” That can help sometimes, but it is even better to understand why it works.



  	Multiply by 10  move each digit 1 place left

  	Multiply by 100  move each digit 2 places left

  	Multiply by 1000  move each digit 3 places left




If there are empty places after the digits move, we use zeros as placeholders.


For example:


3×10=30

The digit 3 was in the ones place. After multiplying by 10, it moves to the tens place. Now the number is 30.


Worked Example 1


Find 7×10.


The 7 is in the ones place. Multiplying by 10 moves it one place to the left, into the tens place.


7×10=70

So, 7×10=70.


Worked Example 2


Find 34×10.


In 34:



  	The 3 is in the tens place

  	The 4 is in the ones place




Multiplying by 10 moves each digit one place to the left:



  	The 3 moves from tens to hundreds

  	The 4 moves from ones to tens




34×10=340

The zero is a placeholder in the ones place.


Worked Example 3


Find 56×100.


Multiplying by 100 moves each digit two places to the left:



  	The 5 moves from tens to thousands

  	The 6 moves from ones to hundreds




56×100=5600

We use zeros as placeholders in the tens and ones places.


Worked Example 4


Find 428×1000.


Multiplying by 1000 moves each digit three places to the left:



  	The 4 moves from hundreds to hundred thousands

  	The 2 moves from tens to ten thousands

  	The 8 moves from ones to thousands




428×1000=428000

Three zeros are used as placeholders.


Using what you know about breaking apart numbers


You can also think about multiplying by powers of ten by breaking apart a number.


For example, for 23×10:


23=20+3

Now multiply each part by 10:


20×10=200
3×10=30

Add the parts:


200+30=230

So:


23×10=230

This shows the same place value idea. Each part became 10 times greater.


Watch out for this mistake


Sometimes students count the zeros and forget to look at the digits carefully.


For example:


45×100=4500

This is correct because the digits in 45 move two places left. It is not 450, because multiplying by 100 is bigger than multiplying by 10.


Another way to check your answer is to ask: Should the answer be bigger? Yes. Multiplying by 10, 100, or 1000 makes the number much larger.


Tips to remember



  	Multiplying by 10 moves digits 1 place left.

  	Multiplying by 100 moves digits 2 places left.

  	Multiplying by 1000 moves digits 3 places left.

  	Zeros can be placeholders after digits move.

  	Think about place value, not just a trick.




Let’s look at a few more quick examples



  	9×100=900

  	61×10=610

  	72×100=7200

  	305×10=3050




Notice 305×10=3050. The zero in the middle of 305 stays important because it holds the tens place. Then the digits move left one place.


[image: 📋]   Summary


Multiplying by 10, 100, or 1000 is all about place value. Each digit moves to the left because its value becomes greater.


If you multiply by 10, digits move 1 place left. If you multiply by 100, they move 2 places left. If you multiply by 1000, they move 3 places left. Zeros are used as placeholders when needed.


When you understand place value, you can solve these problems quickly and correctly without writing a full multiplication problem.


  
  Put what you read to the test

  You've worked through Multiplying by Powers of Ten. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/370
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  Estimating Multi-Digit Products means finding a number that is close to the real answer of a multiplication problem.


We estimate when we want a quick, reasonable answer without doing all of the exact multiplication right away.


For example, if you see 38×6, you might not multiply it exactly at first. You can round 38 to 40, and then multiply 40×6=240. So the product is about 240.


This helps us in many ways:


  	to check if an exact answer makes sense,

  	to solve problems more quickly in our heads,

  	to understand about how big the product will be.




Important idea: An estimate is not the exact answer. It is a close answer.


When estimating multi-digit products, we usually round each factor to a nearby number that is easy to multiply.


Often, we round a number so it has just one non-zero digit. That means only one digit is not zero.


Here are some examples:


  	47 rounds to 50

  	82 rounds to 80

  	193 rounds to 200

  	746 rounds to 700




These rounded numbers are easier to multiply mentally.


How to estimate a product:


  	Look at each factor.

  	Round each factor to a nearby number with one non-zero digit.

  	Multiply the rounded numbers.

  	Use the estimate to decide about how large the real product should be.




Let’s review rounding before we multiply.


When rounding, look at the digit to the right of the place you are rounding to:


  	If it is 0,1,2,3,4, round down.

  	If it is 5,6,7,8,9, round up.




Example: To round 63 to the nearest ten, look at the ones digit, which is 3. Since 3 is less than 5, round down to 60.


Example: To round 87 to the nearest ten, look at the ones digit, which is 7. Since 7 is 5 or more, round up to 90.


Now let’s use rounding to estimate products.


Worked Example 1

Estimate 42×7.

Round 42 to 40. The number 7 already has one non-zero digit, so keep it as 7.

Now multiply:

40×7=280

So, 42×7 is about 280.


Worked Example 2

Estimate 68×24.

Round 68 to 70.

Round 24 to 20.

Now multiply the rounded numbers:

70×20=1400

So, 68×24 is about 1,400.


Notice that both numbers became easier to work with because they ended in zero.


Worked Example 3

Estimate 193×5.

Round 193 to 200. The number 5 stays 5.

Multiply:

200×5=1000

So, 193×5 is about 1,000.


Worked Example 4

Estimate 746×32.

Round 746 to 700.

Round 32 to 30.

Now multiply:

700×30=21000

So, 746×32 is about 21,000.


This estimate tells us the exact answer should be somewhere near 21,000, not something tiny like 210 and not something huge like 210,000.


Using estimates to check your work

Suppose you solve 68×24 exactly and get 1,632.

Your estimate was 1,400. Since 1,632 is fairly close to 1,400, the answer seems reasonable.


But if you got 163, your estimate would show that something is wrong, because 163 is much too small.


Helpful tips


  	Numbers ending in zero are often easier to multiply.

  	Round to the greatest place value you need to make the numbers simple.

  	Keep in mind that estimates are close, not exact.

  	Use estimation before or after solving exactly.




Let’s compare exact answers and estimates


  	42×7 is estimated as 40×7=280

  	The exact answer is 294

  	Since 294 is close to 280, the estimate works well.




One more thing to remember: Sometimes an estimate is a little less than the exact answer, and sometimes it is a little more. That is okay. The goal is to get a number that is close enough to show the size of the product.


Try these in your head:


  	51×8≈50×8=400

  	29×61≈30×60=1800

  	404×9≈400×9=3600




[image: 📋]   Summary

To estimate a multi-digit product, round the factors to nearby numbers with one non-zero digit, then multiply those rounded numbers.

This gives a quick answer that helps you understand about how large the exact product will be.

Estimation is a useful tool for mental math and for checking whether an exact answer makes sense.


  
  Put what you read to the test

  You've worked through Estimating Multi-Digit Products. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/371
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  Area Model for Two-by-One Digit Multiplication


When we multiply a 2-digit number by a 1-digit number, an area model helps us see what is happening.


An area model uses a rectangle. We split the 2-digit number into tens and ones, then multiply each part by the 1-digit number. After that, we add the parts together.


This works because of place value. For example, in the number 23, the 2 means 2 tens, or 20, and the 3 means 3 ones.


It also works because of the distributive property. That means we can break apart a number and multiply each part.


For example:


23×4=(20+3)×4

Then we multiply each part by 4:


(20×4)+(3×4)

Now let’s learn the steps.


Steps for Using an Area Model



  	Break apart the 2-digit number into tens and ones.

  	Draw a rectangle and split it into parts to match the tens and ones.

  	Label one side with the 1-digit number and the other side with the tens and ones.

  	Multiply to find the area of each part.

  	Add the partial products to find the total product.




Example 1: 12×3


First, break apart 12 into tens and ones:


12=10+2

Now think of a rectangle with side lengths 10 and 2 across the top, and 3 on the side.


The two smaller parts are:


10×3=30

2×3=6

Add the partial products:


30+6=36

So,


12×3=36

Example 2: 24×2


Break apart 24:


24=20+4

Multiply each part by 2:


20×2=40

4×2=8

Add the parts:


40+8=48

So,


24×2=48

Example 3: 36×4


This one has bigger numbers, but the steps stay the same.


Break apart 36:


36=30+6

Find each partial product:


30×4=120

6×4=24

Add them together:


120+24=144

So,


36×4=144

Example 4: 58×7


Now let’s try a harder example.


Break apart 58:


58=50+8

Multiply each part by 7:


50×7=350

8×7=56

Add the partial products:


350+56=406

So,


58×7=406

What the Area Model Looks Like


You can imagine the rectangle split into 2 smaller rectangles:



  	One rectangle for the tens

  	One rectangle for the ones




For 23×4, the model shows:



  	20×4=80

  	3×4=12




Then add:


80+12=92

So,


23×4=92

Why This Strategy Helps



  	It helps you see the multiplication.

  	It helps you use place value correctly.

  	It breaks a big problem into smaller, easier parts.

  	It can help you check your work.




Common Mistakes to Watch For



  	Forgetting to break the 2-digit number into tens and ones.

  	Multiplying only one part and forgetting the other part.

  	Adding the partial products incorrectly.

  	Mixing up place value, such as thinking 30 is the same as 3.




Helpful Tip


Always ask yourself:



  	Did I split the 2-digit number into tens and ones?

  	Did I multiply both parts?

  	Did I add the two answers carefully?




Let’s Review


To use an area model for two-by-one digit multiplication, split the 2-digit number into tens and ones. Multiply each part by the 1-digit number, then add the partial products.


For example, with 34×5:


34=30+4

30×5=150

4×5=20

150+20=170

So,


34×5=170

The area model is a great way to understand multiplication by using rectangles, place value, and smaller steps.


  
  Put what you read to the test

  You've worked through Area Model for Two-by-One Digit Multiplication. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/372
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  Partial Products for Two-by-One Digit Multiplication


When we multiply a 2-digit number by a 1-digit number, we can break the bigger number into parts. This method is called partial products.


Partial products help us see place value. Instead of multiplying the whole 2-digit number all at once, we multiply the tens and the ones separately, then add the answers together.


For example, in 34, the 3 means 3 tens, or 30, and the 4 means 4 ones. So 34 can be split into 30+4.


This is why partial products work:


34×2=(30+4)×2

Then we multiply each part by 2:


30×2=60

4×2=8

Now add the partial products:


60+8=68

So, 34×2=68.


What are partial products?



	A partial product is one part of the full multiplication answer.

	We get partial products by multiplying each place value part separately.

	Then we add the partial products to get the final product.




Steps for partial products with a 2-digit number times a 1-digit number



	Break the 2-digit number into tens and ones.

	Multiply the tens by the 1-digit number.

	Multiply the ones by the 1-digit number.

	Add the partial products.




You can think of it like this:


(ab)×c=(a tens×c)+(b ones×c)

For 4th grade, it is often easiest to write it with actual numbers, like:


27×3=(20×3)+(7×3)

From area model to numbers


An area model shows the same idea using boxes. If we multiply 23×4, we split 23 into 20 and 3.



	20×4=80

	3×4=12




Then we add:


80+12=92

So the area model and partial products show the same thinking. One is more visual, and one is written with numbers.


Worked Example 1


Find 21×3.


Step 1: Break apart 21.


21=20+1

Step 2: Multiply each part by 3.


20×3=60

1×3=3

Step 3: Add the partial products.


60+3=63

Answer:


21×3=63

Worked Example 2


Find 43×2.


Step 1: Break apart 43.


43=40+3

Step 2: Multiply each part by 2.


40×2=80

3×2=6

Step 3: Add the partial products.


80+6=86

Answer:


43×2=86

Worked Example 3


Find 56×4.


Step 1: Break apart 56.


56=50+6

Step 2: Multiply each part by 4.


50×4=200

6×4=24

Step 3: Add the partial products.


200+24=224

Answer:


56×4=224

Worked Example 4


Find 78×5.


Step 1: Break apart 78.


78=70+8

Step 2: Multiply each part by 5.


70×5=350

8×5=40

Step 3: Add the partial products.


350+40=390

Answer:


78×5=390

Writing partial products in vertical form


You can also write partial products up and down, like this:


34× 286068

Here is what happened:



	First, multiply the ones: 4×2=8

	Then multiply the tens: 30×2=60

	Add: 8+60=68




Notice that we write 60, not just 6, because the 3 in 34 means 3 tens.


Here is another vertical example:


52× 36150156

This means:



	2×3=6

	50×3=150

	150+6=156




Why place value matters


When you multiply the tens digit, do not forget that it is worth tens, not ones.


For example, in 62:



	The 6 means 60, not 6

	The 2 means 2




So:


62×4=(60×4)+(2×4)

240+8=248

If someone wrote 6×4=24 and then added 2×4=8 to get 32, that would be wrong because the 6 stands for 60, not 6.


Common mistakes to watch for



	Forgetting place value: In 47, the 4 means 40, not 4.

	Not adding both partial products: You need both the tens part and the ones part.

	Mixing up the digits: Break the number carefully into tens and ones first.




Try the thinking on your own


If you want to solve 63×3, ask yourself:



	What are the tens and ones in 63?

	What is 60×3?

	What is 3×3?

	What is the sum of those partial products?




You would get:


63=60+3

60×3=180

3×3=9

180+9=189

So:


63×3=189

[image: 📋]   Summary


Partial products mean breaking a 2-digit number into tens and ones, multiplying each part by the 1-digit number, and then adding the results.


This method helps you understand what each digit is worth. It also connects to area models and helps you prepare for bigger multiplication later.


Remember:



	Break apart the 2-digit number.

	Multiply the tens.

	Multiply the ones.

	Add the partial products.




With practice, partial products make multiplication clear and organized.


  
  Put what you read to the test

  You've worked through Partial Products for Two-by-One Digit Multiplication. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/373
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  Standard Algorithm for Single-Digit Multipliers


When we multiply a large number by a 1-digit number, we can use a quick and organized method called the standard algorithm.


This method helps us multiply one place at a time, starting with the ones. When a product is too large for one digit, we regroup and carry the extra value to the next place.


In this lesson, you will learn how to multiply using the standard algorithm, how to regroup correctly, and how to check that your answer makes sense.


What does the standard algorithm do?


The standard algorithm takes the ideas of place value and partial products and puts them into a shorter method.


For example, in 23×4, we are really finding:


(20×4)+(3×4)

That is:


80+12=92

The standard algorithm combines these steps neatly in one vertical problem.


Steps for the standard algorithm



	Write the numbers vertically. Put the larger number on top and the 1-digit number on the bottom.

	Start in the ones place. Multiply the bottom digit by the top ones digit.

	Regroup if needed. If the product is 10 or more, write the ones digit in the answer and carry the tens digit above the next place.

	Move left. Multiply the bottom digit by the next top digit.

	Add any regrouped number. If you carried a number, add it in.

	Continue until all places are multiplied.




Important idea: regrouping


Sometimes a multiplication fact gives a 2-digit answer. For example, 7×6=42.


You cannot write 42 all in the ones place. So you write the 2 in the ones place and regroup the 4 tens to the tens place.


That regrouped number is written small above the next digit.


Example 1: No regrouping


Find 21×3.


21× 3

Step 1: Multiply the ones.


3×1=3

Write 3 in the ones place.


Step 2: Multiply the tens.


3×2=6

Write 6 in the tens place.


21× 363

So, 21×3=63.


Example 2: Regroup once


Find 34×2.


34× 2

Step 1: Multiply the ones.


2×4=8

Write 8 in the ones place.


Step 2: Multiply the tens.


2×3=6

Write 6 in the tens place.


34× 268

So, 34×2=68.


Even though this example does not need regrouping, it shows how we move from right to left.


Example 3: Regrouping in a 2-digit number


Find 47×6.


447× 6

Step 1: Multiply the ones.


6×7=42

Write the 2 in the ones place. Regroup the 4 tens above the tens digit.


Step 2: Multiply the tens.


6×4=24

Step 3: Add the regrouped 4.


24+4=28

Write 28 in front of the 2.


447× 6282

So, 47×6=282.


Let’s see why this works.


The number 47 means 4 tens and 7 ones.


When we multiply:


47×6=(40×6)+(7×6)

=240+42=282

The standard algorithm gives the same answer, just in a shorter way.


Example 4: Regrouping more than once


Find 286×4.


2  3286× 4

Step 1: Multiply the ones.


4×6=24

Write 4 in the ones place. Regroup 2 tens above the tens digit.


Step 2: Multiply the tens.


4×8=32

Add the regrouped 2.


32+2=34

Write 4 in the tens place. Regroup 3 hundreds above the hundreds digit.


Step 3: Multiply the hundreds.


4×2=8

Add the regrouped 3.


8+3=11

Write 11.


2  3286× 41144

So, 286×4=1144.


Tips for success



	Always start with the ones place.

	Multiply first, then add any regrouped number.

	Write regrouped digits neatly above the next place.

	Move one place left at a time.

	Check if your answer is reasonable.




How can you check your answer?


You can use an estimate. Round the larger number to a nearby friendly number.


For example, in 47×6, 47 is close to 50.


50×6=300

The exact answer was 282, which is close to 300. So the answer makes sense.


For 286×4, 286 is close to 300.


300×4=1200

The exact answer was 1144, which is close to 1200. That means the answer is reasonable.


Common mistakes to avoid



	Forgetting to regroup. If the product is 10 or more, carry the extra value.

	Adding the regrouped number in the wrong place. Add it to the next multiplication step.

	Starting on the left. Always begin on the right with the ones place.

	Writing digits in the wrong columns. Keep ones, tens, and hundreds lined up carefully.




[image: 📋]   Summary


The standard algorithm is a fast way to multiply a multi-digit number by a 1-digit number.


You start in the ones place, multiply each digit, and regroup when needed. This method works because it follows place value in an organized way.


With careful lining up, correct regrouping, and practice, you can solve multiplication problems accurately and confidently.


  
  Put what you read to the test

  You've worked through Standard Algorithm for Single-Digit Multipliers. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/374
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  Area Model for Two-by-Two Digit Multiplication


When we multiply two 2-digit numbers, the problem can look big at first. The area model helps us break the numbers into smaller parts so the multiplication is easier to understand.


The area model uses what we know about tens and ones. It shows how each part of one number multiplies with each part of the other number.


For example, in 23×14, the number 23 is really 2 tens and 3 ones. The number 14 is really 1 ten and 4 ones.


We can write that as:


23=20+3
14=10+4

Then we multiply each part:



  	20×10

  	20×4

  	3×10

  	3×4




These four smaller products fit into the four parts of a rectangle, or grid. That is why it is called an area model.


Why the area model works


Each 2-digit number has tens and ones. When we multiply two 2-digit numbers, we need to multiply:



  	tens by tens,

  	tens by ones,

  	ones by tens,

  	ones by ones.




The area model keeps all of these parts organized so we do not miss any multiplication.


How to make an area model



  	Write each number in expanded form.

  	Draw a large rectangle and split it into 4 smaller boxes.

  	Put one number's parts on the top.

  	Put the other number's parts on the side.

  	Multiply to fill in each box.

  	Add all 4 partial products.




Let us look at that with a worked example.


Example 1: 23×14


First, write each number in expanded form:


23=20+3
14=10+4

Now think of the 4 boxes:



  	Top left: 20×10=200

  	Top right: 20×4=80

  	Bottom left: 3×10=30

  	Bottom right: 3×4=12




Add the partial products:


200+80+30+12=322

So,


23×14=322

This shows that even though the full problem is 23×14, we can solve it by doing 4 smaller multiplications and then adding.


Reading the boxes carefully


It is important to remember what each number means.



  	20 means 2 tens.

  	3 means 3 ones.

  	10 means 1 ten.

  	4 means 4 ones.




When we multiply tens, the product can be much larger. For example, 20×10=200, not 20.


Example 2: 34×22


Break apart the numbers:


34=30+4
22=20+2

Now multiply each part:



  	30×20=600

  	30×2=60

  	4×20=80

  	4×2=8




Add them together:


600+60+80+8=748

So,


34×22=748

Notice that the two middle boxes were 60 and 80. Be careful when adding so all partial products are included.


Example 3: 46×37


This example has larger partial products, but the steps are the same.


Write in expanded form:


46=40+6
37=30+7

Fill the 4 boxes:



  	40×30=1200

  	40×7=280

  	6×30=180

  	6×7=42




Add the partial products:


1200+280+180+42=1702

So,


46×37=1702

Even with bigger numbers, the area model helps keep the work neat and organized.


Example 4: 58×16


Break apart the factors:


58=50+8
16=10+6

Multiply each part:



  	50×10=500

  	50×6=300

  	8×10=80

  	8×6=48




Add the partial products:


500+300+80+48=928

So,


58×16=928

Tips for success



  	Always break apart both numbers into tens and ones first.

  	Label carefully so you know which parts are tens and which are ones.

  	Multiply all 4 boxes. Do not skip any.

  	Add carefully at the end.

  	Check if your answer makes sense. A bigger multiplication problem should usually have a bigger answer than either factor.




Common mistakes to avoid



  	Forgetting to split the numbers correctly. For example, 23 is 20+3, not 2+3.

  	Missing one box in the model.

  	Multiplying tens as if they were ones. For example, 30×20=600, not 60.

  	Adding the partial products incorrectly.




What the area model is really showing


The rectangle is split into 4 smaller rectangles. Each smaller rectangle shows part of the total area. When we add all 4 parts together, we get the total product.


So the area model is not just a trick. It is a way to see multiplication using place value.


Let’s review the steps one more time



  	Break apart each 2-digit number into tens and ones.

  	Set up a 2-by-2 grid.

  	Multiply to fill each box.

  	Add all 4 partial products.

  	Write the final product.




[image: 📋]   Summary


The area model helps us multiply two 2-digit numbers by splitting each number into tens and ones. Then we multiply each part in 4 boxes and add the partial products. This method helps us stay organized and understand how multiplication works with place value.


  
  Put what you read to the test

  You've worked through Area Model for Two-by-Two Digit Multiplication. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/375
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  Partial Products for Two-by-Two Digit Multiplication


Sometimes multiplying two 2-digit numbers can look big and tricky. The good news is that we can break the problem into smaller, easier parts. This method is called partial products.


With partial products, we multiply the tens and ones separately. Then we add those smaller answers together to get the final product.


For example, in 23×14, both numbers have a tens digit and a ones digit:


	23=20+3

	14=10+4




That means we can multiply each part:


	tens by tens

	tens by ones

	ones by tens

	ones by ones




These smaller answers are called partial products.


Why does this work?


It works because of place value. A digit in the tens place is worth ten times as much as a digit in the ones place.


For example:


	In 34, the 3 really means 30.

	In 27, the 2 really means 20.




So when we multiply, we must remember the value of each digit, not just the digit itself.


Steps for partial products


	Break each 2-digit number into tens and ones.

	Multiply each part to make 4 smaller products.

	Add the 4 partial products.

	Write the final answer.




You can think of it like this:


(a+b)(c+d)=ac+ad+bc+bd

For 4th grade, that means:


(tens+ones)(tens+ones)

Example 1: 12×13


First, break apart the numbers:


	12=10+2

	13=10+3




Now find the 4 partial products:


	10×10=100

	10×3=30

	2×10=20

	2×3=6




Add them together:


100+30+20+6=156

So,


12×13=156

Example 2: 23×14


Break apart the numbers:


	23=20+3

	14=10+4




Find the 4 partial products:


	20×10=200

	20×4=80

	3×10=30

	3×4=12




Add them:


200+80+30+12=322

So,


23×14=322

Example 3: 34×26


This problem is a little harder, but we use the same steps.


Break apart the numbers:


	34=30+4

	26=20+6




Find the 4 partial products:


	30×20=600

	30×6=180

	4×20=80

	4×6=24




Add them carefully:


600+180+80+24=884

So,


34×26=884

Example 4: 47×35


Break apart the numbers:


	47=40+7

	35=30+5




Find the 4 partial products:


	40×30=1200

	40×5=200

	7×30=210

	7×5=35




Add them:


1200+200+210+35=1645

So,


47×35=1645

A helpful way to organize your work


You can write the problem in a neat list so you do not miss any partial products.


For 24×16:


	20×10=200

	20×6=120

	4×10=40

	4×6=24




Then add:


200+120+40+24=384

So 24×16=384.


Common mistakes to watch out for


	Forgetting place value: In 23, the 2 means 20, not just 2.

	Missing one partial product: There should be 4 partial products for a 2-digit by 2-digit problem.

	Adding incorrectly: Even if the multiplying is correct, a small mistake in addition can change the answer.

	Mixing up the numbers: Work in an organized way so you know which parts you already multiplied.




Tips for success


	Circle or underline the tens and ones in each number.

	Write each partial product on its own line.

	Check that you have 4 products before adding.

	Estimate first to see if your answer makes sense.




For example, with 34×26, you can estimate using tens:


30×20=600

The exact answer was 884, and that makes sense because it is a little more than 600.


Let’s look at the pattern


When you multiply two 2-digit numbers, you are really multiplying:


	tens by tens

	tens by ones

	ones by tens

	ones by ones




That is why there are 4 partial products.


If you remember to break apart the numbers and use place value, big multiplication problems become much easier.


[image: 📋]   Summary


Partial products help you multiply two 2-digit numbers by breaking them into smaller parts. First split each number into tens and ones. Then multiply to find 4 partial products, and add them together.


This strategy helps you see what each digit is really worth. It also helps you understand multiplication more clearly and accurately.


  
  Put what you read to the test

  You've worked through Partial Products for Two-by-Two Digit Multiplication. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/376
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  Standard Algorithm for Two-by-Two Digit Multiplication


When we multiply two 2-digit numbers, we are finding how many are in groups of tens and ones. The standard algorithm is a step-by-step way to multiply that keeps the place values organized.


In this lesson, you will learn how to multiply numbers like 23×14 using neat rows, careful multiplying, and a zero as a placeholder when multiplying by the tens digit.


What does two-by-two digit multiplication mean?


A two-by-two digit multiplication problem means a 2-digit number is multiplied by another 2-digit number. For example:



  	12×34

  	26×15

  	48×23




Each number has a tens place and a ones place. The standard algorithm helps us multiply the ones first, then the tens, and then add the results.


Why do we use a zero placeholder?


When you multiply by the tens digit, you are really multiplying by a number worth ten times more. For example, in 14, the 1 does not mean 1. It means 10.


So when multiplying by the tens digit, we start the second row in the tens place. We can show that by writing a 0 in the ones place first. This zero is called a placeholder.


For example, when multiplying by the 2 in 23, that 2 means 20, not 2. So the answer for that row must begin in the tens place.


Steps for the standard algorithm



  	Write the numbers one on top of the other, lining up ones under ones and tens under tens.

  	Multiply the top number by the ones digit of the bottom number.

  	If needed, regroup by carrying to the next place.

  	Write a 0 placeholder in the ones place of the second row.

  	Multiply the top number by the tens digit of the bottom number.

  	Add the two rows.




Let’s look at the pattern:


AB×CDfirst row: multiply by Dsecond row: multiply by C tensadd the rows

You do not need to remember the letters. Just remember: ones row first, tens row second, then add.


Worked Example 1: 21×13


First, line up the digits by place value.


21×13

Step 1: Multiply by the ones digit of 13. The ones digit is 3.


Multiply 3×1=3. Write 3 in the ones place.


Multiply 3×2=6. Write 6 in the tens place.


21×1363

Step 2: Multiply by the tens digit of 13. The tens digit is 1, which means 10.


Write a 0 placeholder in the ones place of the second row.


Now multiply:


  	1×1=1

  	1×2=2




So the second row is 210.


21×1363210273

So, 21×13=273.


Worked Example 2: 34×12


Now let’s try another one.


34×12

Step 1: Multiply by the ones digit, 2.



  	2×4=8

  	2×3=6




The first row is 68.


34×1268

Step 2: Multiply by the tens digit, 1. Remember, it means 10.


Write a 0 placeholder first.



  	1×4=4

  	1×3=3




The second row is 340.


34×1268340408

So, 34×12=408.


Worked Example 3: 26×15


This example has regrouping.


26×15

Step 1: Multiply by the ones digit, 5.


First, 5×6=30. Write 0 in the ones place and regroup 3 tens.


Next, 5×2=10. Add the 3 regrouped tens: 10+3=13.


The first row is 130.


26×15130

Step 2: Multiply by the tens digit, 1. It means 10, so write a 0 placeholder.



  	1×6=6

  	1×2=2




The second row is 260.


26×15130260390

So, 26×15=390.


Worked Example 4: 47×23


This one has regrouping in both rows.


47×23

Step 1: Multiply by the ones digit, 3.



  	3×7=21. Write 1, regroup 2.

  	3×4=12. Add 2 more: 12+2=14.




The first row is 141.


47×23141

Step 2: Multiply by the tens digit, 2. It means 20, so write a 0 placeholder.



  	2×7=14. Since this row starts with 0 in the ones place, write 4 in the tens place and regroup 1.

  	2×4=8. Add 1 more: 8+1=9.




The second row is 940.


47×231419401081

So, 47×23=1081.


Tips to help you remember



  	Line up place values before you start.

  	Multiply the ones row first.

  	Use a 0 placeholder when you start the tens row.

  	Always remember that a tens digit means that many tens, not just that many ones.

  	Add carefully at the end.




Common mistakes to avoid



  	Forgetting the zero placeholder. If you leave it out, the second row will be too small.

  	Not lining up digits correctly. Ones, tens, and hundreds must stay in the right columns.

  	Forgetting to regroup. If a product is 10 or more, carry the extra tens.

  	Adding the rows incorrectly. Check your final addition.




How place value helps


Let’s look at 23×14. The number 14 is really 10+4. So:


23×14=23×4+23×10

The standard algorithm is doing exactly that. It finds:



  	23×4

  	23×10

  	then adds them together




That is why the zero placeholder matters. It shows that the second row is really tens, not ones.


Quick check idea


After you solve, ask yourself: Does my answer make sense?


For example, 20×10=200, so 21×13 should be a little more than 200. Our answer was 273, which makes sense.


[image: 📋]   Summary


The standard algorithm for two-by-two digit multiplication helps you multiply in an organized way. First multiply by the ones digit, then multiply by the tens digit, using a 0 placeholder to show tens, and then add the two rows.


When you understand place value, the steps make sense. The zero placeholder is important because it shows that the second row is worth ten times as much. With practice, you can solve 2-digit by 2-digit multiplication problems accurately and confidently.


  
  Put what you read to the test

  You've worked through Standard Algorithm for Two-by-Two Digit Multiplication. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/377
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  Dividing Multiples of Ten means dividing numbers like 20, 40, 300, and 8,000. These numbers are called multiples of ten because they end in one or more zeros.
When we divide multiples of ten, we can use what we already know about basic division facts. Then we use place value to help with the zeros.
For example, if you know that 12÷3=4, then you can also solve 120÷3=40. The digits stay in the same order, but the place value changes because of the zero.
Learning this skill helps you divide larger numbers more quickly and with more confidence.
Main Idea: First, think about the basic fact. Then look at the zeros and place value.
	Use a division fact you already know.
	Notice how many tens or hundreds are in the number.
	Divide the nonzero digits.
	Put the answer in the correct place value.

Let’s look at how this works.
If you divide 80÷4, you can think: 8 tens divided by 4 equals 2 tens. So the answer is:
80÷4=20
This works because 80 is 8 tens. When 8 tens are split into 4 equal groups, each group gets 2 tens.
Here is another way to think about it:
80÷4=(8÷4)×10=2×10=20
You do the basic fact first, then multiply by 10 because the 8 was really 8 tens.
Important pattern: When a number ends in a zero, it often means the number is made of tens. When it ends in two zeros, it is made of hundreds.
	60 means 6 tens
	300 means 3 hundreds
	900 means 9 hundreds

So when dividing, ask yourself:
	Am I dividing tens?
	Am I dividing hundreds?
	What basic division fact matches this problem?

Worked Example 1
Solve 40÷5.
Step 1: Think of the basic fact: 4÷5 does not work with whole numbers, so think of 40 as 4 tens.
Step 2: Ask: how many groups of 5 are in 40?
Since 5×8=40, we know:
40÷5=8
Answer: 8
Worked Example 2
Solve 90÷3.
Step 1: Use the basic fact 9÷3=3.
Step 2: Notice that 90 is 9 tens.
Step 3: 9 tens divided by 3 equals 3 tens.
90÷3=30
Answer: 30
Worked Example 3
Solve 600÷2.
Step 1: Use the basic fact 6÷2=3.
Step 2: Notice that 600 is 6 hundreds.
Step 3: 6 hundreds divided by 2 equals 3 hundreds.
600÷2=300
Answer: 300
Worked Example 4
Solve 1,200÷4.
Step 1: Use the basic fact 12÷4=3.
Step 2: Notice that 1,200 is 12 hundreds.
Step 3: 12 hundreds divided by 4 equals 3 hundreds.
1,200÷4=300
Answer: 300
A helpful strategy: Sometimes you can cover the zero for a moment, do the basic fact, and then think about place value.
For example:
200÷5
Cover the two zeros and think about 2÷5? That does not help much. Instead, think of 200 as 20 tens, or use multiplication: 5×40=200.
So:
200÷5=40
This shows that the basic fact strategy works best when you connect it to place value and multiplication facts.
Be careful! Do not always just erase zeros without thinking. You must make sure the place value still makes sense.
For example:
300÷3=100
Why? Because 3 hundreds divided by 3 equals 1 hundred.
But:
30÷3=10
These answers are different because tens and hundreds are different place values.
Check your answer with multiplication. This is a great way to know if your division is correct.
If you think:
400÷8=50
Then check:
50×8=400
Since the multiplication is true, the division answer is correct.
Tips to remember
	Find the basic division fact.
	Look at the zeros to understand the place value.
	Divide the tens, hundreds, or thousands.
	Check with multiplication if needed.

Let’s review a few quick facts:
	70÷7=10
	80÷2=40
	500÷5=100
	900÷3=300
	2,400÷6=400

In each problem, the basic division fact helps you. Then place value tells you whether the answer is in ones, tens, hundreds, or more.
[image: 📋]   Summary
Dividing multiples of ten becomes easier when you use basic division facts and place value together. A number like 80 is 8 tens, and 600 is 6 hundreds. When you divide, think about what is being divided—tens, hundreds, or thousands—and then use a fact you know. Finally, check your answer with multiplication when you can.


  
  Put what you read to the test

  You've worked through Dividing Multiples of Ten. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/378
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  Estimating Multi-Digit Quotients


When we divide large numbers, we do not always need the exact answer right away. Sometimes we just need a good estimate. An estimate is a number that is close to the exact answer.


When we estimate a quotient, we find about how many groups there are. A quotient is the answer to a division problem.


Estimating helps us:


  	check if an exact answer makes sense,

  	solve problems more quickly,

  	get ready for long division.




In this lesson, you will learn how to estimate multi-digit quotients by using compatible numbers. Compatible numbers are numbers that are easy to divide mentally.


For example, in the problem 198÷6, the number 198 is close to 180, and 180÷6=30. So 198÷6 is about 30.


Main Idea: Use nearby numbers that divide easily.


To estimate a quotient:


  	Look at the dividend, which is the number being divided.

  	Find a nearby number that is easy to divide by the divisor.

  	Use a multiplication fact you know.

  	Divide to get the estimate.




Remember:


  	The dividend is the number being divided.

  	The divisor is the number you divide by.

  	The quotient is the answer.




Here is the division sentence:

dividend÷divisor=quotient


Let’s look at how compatible numbers work.


Suppose you see 247÷5. The number 247 is not easy to divide by 5 in your head. But 250 is very close, and 250÷5=50. So the quotient is about 50.


We did not find the exact answer. We found a number that is close and easy to use.


Choosing Compatible Numbers


Good compatible numbers are close to the original dividend and work nicely with the divisor.


For example:


  	For dividing by 4, numbers like 40, 80, 120, 160, 200, and 240 are helpful.

  	For dividing by 5, numbers like 50, 100, 150, 200, and 250 are helpful.

  	For dividing by 6, numbers like 60, 120, 180, 240, and 300 are helpful.

  	For dividing by 8, numbers like 80, 160, 240, and 320 are helpful.




You are using multiplication facts backward. If you know 6×40=240, then you also know 240÷6=40.


Worked Example 1


Estimate: 63÷9


The number 63 is already easy to divide by 9.


Use the fact 9×7=63.


So,

63÷9=7


The estimate is 7. In this case, the estimate is also the exact answer.


Worked Example 2


Estimate: 154÷4


Think about nearby numbers that divide easily by 4. The number 154 is close to 160.


Now divide:

160÷4=40


So, 154÷4 is about 40.


Check why this makes sense: 4×40=160, and 160 is very close to 154.


Worked Example 3


Estimate: 372÷6


Find a nearby compatible number. The number 372 is close to 360.


Use a fact you know:

360÷6=60


So, 372÷6 is about 60.


You could also notice that 6×60=360. That helps us estimate quickly.


Worked Example 4


Estimate: 589÷8


The number 589 is close to 560 and also close to 600. We want a number that divides easily by 8.


The number 560 works well because:

560÷8=70


So, 589÷8 is about 70.


This estimate is useful because 560 is close to 589 and easy to divide by 8.


Helpful Strategy: Round, But Make It Easy to Divide


Sometimes students round to the nearest ten or hundred first. That can help, but for division, it is even better to choose a number that the divisor can divide evenly.


For example, with 421÷7:


  	420 is very close to 421

  	420÷7=60




So 421÷7 is about 60.


The number 420 is a strong choice because it is both close and easy to divide.


How to Know If Your Estimate Is Reasonable


A reasonable estimate is one that makes sense for the problem.


Let’s say you estimate 243÷3 as 8. That does not make sense, because 3×8=24, not close to 243.


A better estimate is:

240÷3=80


So 243÷3 is about 80, not 8.


Always ask yourself:


  	Is my estimate close to the size of the dividend?

  	Does my multiplication fact match the numbers in the problem?

  	Did I choose a nearby number that divides evenly?




Common Mistakes to Avoid


  	Picking a number that is not close enough. Choose a nearby number, not one that is far away.

  	Choosing a number that does not divide evenly. Make sure your compatible number works well with the divisor.

  	Forgetting place value. For example, 240÷3=80, not 8.




Try Thinking Through These


1. 198÷6

Use 180.

180÷6=30

Estimate: 30


2. 305÷5

Use 300.

300÷5=60

Estimate: 60


3. 478÷8

Use 480.

480÷8=60

Estimate: 60


4. 698÷7

Use 700.

700÷7=100

Estimate: 100


[image: 📋]   Summary


Estimating multi-digit quotients means finding a division answer that is close, not exact.


To estimate, choose compatible numbers. These are nearby numbers that divide easily using multiplication facts you already know.


Then divide the compatible number by the divisor to get an estimate.


This skill helps you solve problems faster and check if an exact answer is reasonable.


  
  Put what you read to the test

  You've worked through Estimating Multi-Digit Quotients. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/379
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  Area Model for Division


Division means splitting into equal groups or finding how many groups. The area model for division helps us divide larger numbers by using rectangles.


In an area model, we think of the dividend as the total area. One side of the rectangle is the divisor. We need to find the missing side length, which is the quotient.


For example, in 48÷4, the total area is 48, one side is 4, and we need to find the missing side. That missing side is 12, because 4×12=48.


What the area model shows



  	The dividend is the total amount being divided.

  	The divisor is the side length we already know.

  	The quotient is the missing side length we are finding.




We can solve division by breaking the total area into smaller rectangles, or chunks. Each chunk uses a multiplication fact we know.


This is called working backward. We know the whole area, and we subtract rectangular parts until nothing is left.


Steps for using the area model for division



  	Write the division problem.

  	Draw or imagine a rectangle with the divisor on one side.

  	Choose a rectangle chunk that is easy to multiply.

  	Multiply to find the area of that chunk.

  	Subtract that area from the total.

  	Keep making chunks until the area left is 0.

  	Add the side lengths of all the chunks. That sum is the quotient.




Important idea: the chunk sizes can be different. As long as each chunk uses the divisor and the chunks add up to the total area, your answer will work.


Example 1: 36÷3


We know the total area is 36. One side is 3. We need the missing side length.


Let us use easy chunks.


First chunk: 3×10=30


Subtract that area from 36:


36−30=6

Now 6 is left.


Second chunk: 3×2=6


Subtract again:


6−6=0

Now we add the side lengths of the chunks: 10+2=12


So,


36÷3=12

Check: 3×12=36


Example 2: 84÷4


The total area is 84, and one side is 4.


Use a large chunk first:


4×20=80


Subtract:


84−80=4

Now use one more chunk:


4×1=4


Subtract:


4−4=0

Add the side lengths:


20+1=21

So,


84÷4=21

Check: 4×21=84


Example 3: 96÷6


This time, we will use more than two chunks.


First chunk: 6×10=60


Subtract:


96−60=36

Second chunk: 6×5=30


Subtract:


36−30=6

Third chunk: 6×1=6


Subtract:


6−6=0

Add the side lengths:


10+5+1=16

So,


96÷6=16

Check: 6×16=96


Example 4: 154÷7


Now let us try a bigger number.


First chunk: 7×20=140


Subtract:


154−140=14

Second chunk: 7×2=14


Subtract:


14−14=0

Add the side lengths:


20+2=22

So,


154÷7=22

Check: 7×22=154


Why this works


When we split the rectangle into chunks, we are really breaking the dividend into parts that are easy to divide.


For example, in 84÷4, we broke 84 into 80 and 4. Then we divided each part by 4.


84÷4=(80÷4)+(4÷4)=20+1=21

The area model makes this idea easy to see.


Tips for success



  	Start with a chunk you know right away, like ×10, ×5, or ×20.

  	Subtract carefully after each chunk.

  	Add all the chunk side lengths at the end.

  	Always check by multiplying the divisor and quotient.




Common mistakes to avoid



  	Forgetting to add the chunk lengths: The quotient is the total of all the side lengths, not just the last one.

  	Subtracting the wrong amount: Make sure you subtract the area of the chunk, like 4×20=80, not just 20.

  	Stopping too early: Keep going until the amount left is 0.




Let’s think about one more problem


Suppose you have 72÷8.


You might choose:



  	8×5=40

  	8×4=32




Then:


40+32=72

Add the side lengths:


5+4=9

So,


72÷8=9

This shows that different chunks can still lead to the same correct answer.


[image: 📋]   Summary


The area model for division helps you divide by using rectangles and chunks. The dividend is the whole area, the divisor is one side length, and the quotient is the missing side length.


You solve by subtracting easy chunks, one at a time, until nothing is left. Then you add the chunk side lengths to find the answer. Finally, check your work with multiplication.


  
  Put what you read to the test

  You've worked through Area Model for Division. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/380






  [image: 📝]   Lesson 68: Partial Quotients Algorithm

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/429




  Partial Quotients Algorithm is a way to divide by using easy chunks.
Instead of trying to do all of the division at once, you subtract friendly multiples of the divisor again and again. Each time you subtract, you keep track of how many groups you took away. At the end, you add those groups to find the quotient.
This strategy is helpful because it uses what you already know about multiplication, subtraction, and place value.
Important words:
	Dividend: the number being divided
	Divisor: the number you are dividing by
	Quotient: the answer to a division problem
	Remainder: what is left over

For example, in 84÷4:
	84 is the dividend
	4 is the divisor
	the quotient is the answer

How the partial quotients algorithm works
	Look at the division problem.
	Choose a friendly multiple of the divisor that you can subtract from the dividend.
	Write down how many groups that multiple represents.
	Subtract.
	Repeat until the leftover number is smaller than the divisor.
	Add all the group numbers you wrote down. That total is the quotient.
	If there is anything left, it is the remainder.

What is a friendly multiple?
A friendly multiple is a multiplication fact that is easy to use. If you are dividing by 6, friendly multiples could be:
	6×10=60
	6×5=30
	6×2=12
	6×1=6

You do not have to subtract the same size chunk each time. You can use big chunks first, then smaller ones.
Example 1: 84÷4
We want to find how many groups of 4 are in 84.
Start with a big friendly multiple:
4×20=80So subtract 80 from 84:
84−80=4We have taken away 20 groups so far.
Now subtract one more group of 4:
4×1=4 4−4=0We took away 1 more group.
Now add the partial quotients:
20+1=21So,
84÷4=21Example 2: 96÷6
We divide 96 by 6.
Choose a large friendly multiple:
6×10=60Subtract:
96−60=36Write down the partial quotient: 10.
Now use another friendly multiple:
6×5=30Subtract:
36−30=6Write down another partial quotient: 5.
Now subtract one more group:
6×1=6 6−6=0Write down 1.
Add the partial quotients:
10+5+1=16So,
96÷6=16Example 3: 157÷8
This example has a remainder.
Start with a friendly multiple:
8×10=80Subtract:
157−80=77Partial quotient so far: 10
Use another friendly multiple:
8×9=72Subtract:
77−72=5Partial quotient: 9
Now the leftover is 5. Since 5 is less than 8, we stop.
Add the partial quotients:
10+9=19So,
157÷8=19 remainder 5Example 4: 234÷7
Let’s use several chunks.
First subtract a big chunk:
7×20=140 234−140=94Partial quotient: 20
Subtract another chunk:
7×10=70 94−70=24Partial quotient: 10
Subtract a smaller chunk:
7×3=21 24−21=3Partial quotient: 3
The leftover is 3, which is less than 7, so we stop.
Add the partial quotients:
20+10+3=33So,
234÷7=33 remainder 3A helpful way to think about it
Partial quotients is like packing objects into equal groups. If you have 96 stickers and put them into groups of 6, you can make large groups first, then smaller groups, until all the stickers are used or only a few are left.
Why this method works
Each subtraction removes some equal groups of the divisor.
When you add all those groups together, you find the total number of groups. That total is the quotient.
Tips for success
	Use multiplication facts you know well.
	Try big friendly multiples first, like ×10, ×5, or ×2.
	Keep your subtraction neat so you do not lose track.
	Always add all the partial quotients at the end.
	If the leftover number is smaller than the divisor, that leftover is the remainder.

Common mistakes to watch for
	Forgetting to add the partial quotients
	Stopping too early when you can still subtract another group
	Using a multiple that is too large to subtract
	Writing the remainder even when you can still divide more

Check your answer
You can check a division answer with multiplication.
For example, if you got:
96÷6=16Check by multiplying:
16×6=96That matches, so the answer is correct.
For a problem with a remainder, such as:
157÷8=19 remainder 5Check like this:
19×8=152 152+5=157That matches the dividend, so the answer is correct.
[image: 📋]   Summary
The partial quotients algorithm is a division strategy that uses repeated subtraction of easy multiples.
You subtract friendly multiples of the divisor, record how many groups you removed, and add those group numbers at the end.
If there is a small amount left that is less than the divisor, that amount is the remainder.
With practice, this method becomes a strong and flexible way to solve division problems.


  
  Put what you read to the test

  You've worked through Partial Quotients Algorithm. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/381






  [image: 📝]   Lesson 69: Standard Long Division Algorithm

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/430




  Standard Long Division Algorithm is a step-by-step way to divide larger numbers by a 1-digit number.

It follows the same cycle again and again:


	Divide

	Multiply

	Subtract

	Bring down



If you remember this pattern, long division becomes much easier.


Let’s look at what division means. Division is sharing a number into equal groups. For example, 24÷6=4 means 24 things can be split into 6 equal groups of 4.

Long division helps when the numbers are too large to solve quickly in your head.


Parts of a division problem:


	The number being divided is called the dividend.

	The number you divide by is called the divisor.

	The answer is called the quotient.



In  84÷4=21:


	84 is the dividend

	4 is the divisor

	21 is the quotient




How the long division steps work

Each time, you do these 4 steps:


	Divide: Ask, “How many times does the divisor fit into the current number?”

	Multiply: Multiply the divisor by that number.

	Subtract: Subtract to see what is left.

	Bring down: Bring down the next digit and repeat.




A helpful memory trick is: DMSB = Divide, Multiply, Subtract, Bring down.


Important idea: You always start from the left side of the dividend, looking at the greatest place value first.

If the divisor is larger than the first digit, look at the first 2 digits together.


Worked Example 1: 84÷4

We want to find 84÷4

Write 84 inside the division bracket and 4 outside.

Step 1: Divide. Ask: How many times does 4 go into 8? It goes in 2 times.

Write the 2 above the 8.

Step 2: Multiply. 2×4=8.

Write the 8 under the 8.

Step 3: Subtract. 8−8=0.

Step 4: Bring down the 4.

Now ask: How many times does 4 go into 4? It goes in 1 time.

Write the 1 above the 4.

Multiply: 1×4=4.

Subtract: 4−4=0.

So, 84÷4=21


Worked Example 2: 96÷3

Let’s solve 96÷3

Step 1: Divide. How many times does 3 go into 9? It goes in 3 times.

Write 3 above the 9.

Multiply: 3×3=9.

Subtract: 9−9=0.

Bring down the 6.

Now ask: How many times does 3 go into 6? It goes in 2 times.

Write 2 above the 6.

Multiply: 2×3=6.

Subtract: 6−6=0.

So, 96÷3=32


Worked Example 3: 172÷4

This example has 3 digits, so we repeat the same steps more than once.

Solve 172÷4

Start with the first digit, 1. Ask: How many times does 4 go into 1? It does not go in.

So we look at the first 2 digits, 17.

Now ask: How many times does 4 go into 17? It goes in 4 times because 4×4=16.

Write 4 above the 7 in 17.

Multiply: 4×4=16.

Write 16 under 17.

Subtract: 17−16=1.

Bring down the 2. Now you have 12.

Ask: How many times does 4 go into 12? It goes in 3 times.

Write 3 above the 2.

Multiply: 3×4=12.

Subtract: 12−12=0.

So, 172÷4=43


Worked Example 4: 125÷3

Sometimes there is a leftover amount. That leftover is called a remainder.

Let’s solve 125÷3

Ask: How many times does 3 go into 1? It does not go in, so look at 12.

How many times does 3 go into 12? It goes in 4 times.

Write 4 above the 2.

Multiply: 4×3=12.

Subtract: 12−12=0.

Bring down the 5.

Now ask: How many times does 3 go into 5? It goes in 1 time.

Write 1 above the 5.

Multiply: 1×3=3.

Subtract: 5−3=2.

There are no more digits to bring down, so 2 is the remainder.

So, 125÷3=41 R 2


How to check your division answer

You can check with multiplication.

If there is no remainder, multiply the quotient by the divisor.

For example, with 172÷4=43:

Check: 43×4=172

That means the answer is correct.


If there is a remainder, multiply the quotient by the divisor, then add the remainder.

For 125÷3=41 R 2:

Check: 41×3=123

Then add the remainder: 123+2=125

So the answer is correct.


Tips for success


	Go one digit at a time from left to right.

	Use the DMSB pattern every time.

	Be careful when subtracting.

	Make sure each digit in the quotient is written above the correct place.

	If the divisor cannot go into the first digit, use the first 2 digits.

	Always check your answer with multiplication when you can.




Common mistakes to watch for


	Writing the quotient digit in the wrong place: Put each answer digit right above the digit you are working with.

	Forgetting to bring down the next digit: After subtracting, bring down the next digit before dividing again.

	Choosing a number that is too big: Your multiplication answer should not be greater than the number you are dividing into.

	Forgetting the remainder: If something is left at the end, write it as a remainder.




Let’s review the pattern one more time:


	Divide

	Multiply

	Subtract

	Bring down

	Repeat until there are no more digits




[image: 📋]   Summary

The standard long division algorithm is a step-by-step way to divide larger numbers by a 1-digit number. You use the same cycle each time: divide, multiply, subtract, and bring down. Sometimes the answer has no leftover, and sometimes it has a remainder. With practice, this pattern becomes easier and faster to use.


  
  Put what you read to the test

  You've worked through Standard Long Division Algorithm. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/382






  [image: 📝]   Lesson 70: Interpreting Remainders in Context

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/431




  Interpreting Remainders in Context means thinking carefully about what a remainder means in a real-life problem.
When we divide, sometimes the answer comes out evenly. But sometimes there is a remainder, which is the amount left over.
For example, in 14÷4=3 remainder 2 the remainder is 2. That means 4 goes into 14 three times, with 2 left.
In math class, writing the answer as 3 R 2 can be enough. But in a word problem, we have to ask: What does the remainder mean here?
Depending on the situation, we may:
	Drop the remainder if the leftover part does not count.
	Round up if we need one more whole group to include everyone or everything.
	Use the remainder as a fraction or part if the leftover amount can be shared.

Let’s learn how to decide which one makes sense.
Step 1: Divide
First, solve the division problem.
Step 2: Look at the remainder
Ask yourself, “What does the leftover part mean in this story?”
Step 3: Think about the situation
Ask:
	Can I ignore the extra part?
	Do I need another whole group?
	Can the extra part be shared?

Step 4: Write the answer with words
In word problems, the number alone is not always enough. Explain what the answer means.
1. Drop the remainder
Sometimes the remainder is extra, and it does not make sense to count it as a full group.
This often happens when we are counting how many full groups can be made.
Example: A teacher has 17 markers. She puts them into boxes that hold 5 markers each. How many full boxes can she make?
First divide:
17÷5=3 remainder 2
This means 3 boxes can be filled completely, and 2 markers are left over.
Because the question asks for full boxes, we drop the remainder.
Answer: She can make 3 full boxes.
The 2 extra markers do not make another full box.
2. Round up
Sometimes the remainder means we need one more group, even if it is not full.
This often happens when people or things must all fit into something, like buses, tables, or bags.
Example: 26 students are going on a trip. Each van holds 8 students. How many vans are needed?
First divide:
26÷8=3 remainder 2
Three vans can hold 24 students. But there are still 2 students left.
Those 2 students still need a ride, so we need one more van.
We round up from 3 to 4.
Answer: 4 vans are needed.
3. Use the remainder as a fraction or part
Sometimes the leftover amount can be shared equally.
In those cases, we do not drop the remainder or round up. We write the extra part as a fraction or describe the part left.
Example: 11 sandwiches are shared equally among 4 children. How much sandwich does each child get?
First divide:
11÷4=2 remainder 3
Each child gets 2 whole sandwiches first.
Then 3 sandwiches are left to share among 4 children. Each child gets 34 of a sandwich more.
So each child gets:
234 sandwiches
Answer: Each child gets 234 sandwiches.
How do I know which choice to make?
Use the story to guide you.
	If only complete groups count, drop the remainder.
	If everyone or everything must be included in a group, round up.
	If the leftover can be shared fairly, use a fraction or part.

Worked Example 1: Drop the remainder
A farmer has 29 apples. He puts 6 apples in each basket. How many full baskets can he fill?
Divide:
29÷6=4 remainder 5
That means 4 baskets are full, and 5 apples are left.
Since the question asks for full baskets, we do not count the extra apples as another basket.
Answer: 4 full baskets.
Worked Example 2: Round up
There are 41 soccer balls. Each cart can carry 10 soccer balls. How many carts are needed?
Divide:
41÷10=4 remainder 1
Four carts can carry 40 balls. But 1 ball is still left.
That last ball still needs a cart, so we need 1 more cart.
Answer: 5 carts.
Worked Example 3: Use a fraction or part
7 brownies are shared equally among 3 friends. How much brownie does each friend get?
Divide:
7÷3=2 remainder 1
Each friend gets 2 whole brownies first.
Then 1 brownie is left. That 1 brownie is shared equally among 3 friends, so each friend gets 13 more.
Answer: Each friend gets 213 brownies.
Worked Example 4: Think carefully about the question
24 pencils are packed into boxes of 7 pencils each.
How many boxes can be filled completely?
Divide:
24÷7=3 remainder 3
So 3 boxes can be filled completely.
Answer: 3 boxes.
Now look at a different question with the same numbers:
How many boxes are needed to pack all 24 pencils?
We still have:
24÷7=3 remainder 3
But this time, all 24 pencils must be packed. The 3 extra pencils need another box.
Answer: 4 boxes.
This shows something very important: the same division problem can have different answers depending on the question.
Helpful Clue Words
Some words in a problem can help you know what to do with the remainder.
	Drop the remainder: full groups, complete rows, full boxes, only whole groups
	Round up: needed, all, enough, each person needs one, must fit
	Use a fraction or part: shared equally, split, divided among, each gets

Common Mistakes to Avoid
	Do not always write the quotient and remainder without thinking about the story.
	Do not round up unless the situation needs another whole group.
	Do not drop the remainder if the leftover people or objects still matter.
	When sharing, remember the remainder can become a fraction.

Try This Thinking
	Solve the division problem.
	Read the question again.
	Ask, “What happens to the leftovers?”
	Choose: drop it, round up, or share it.
	Write your answer in a sentence.

[image: 📋]   Summary
A remainder is the amount left over after dividing.
In real-world problems, we must interpret the remainder by thinking about the situation.
Sometimes we drop the remainder, sometimes we round up, and sometimes we write the leftover as a fraction or part.
The most important step is to ask: What makes sense in this story?


  
  Put what you read to the test

  You've worked through Interpreting Remainders in Context. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/383






  [image: 📝]   Lesson 71: Algorithmic Error Analysis in Multi-Digit Operations

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/432




  Algorithmic Error Analysis in Multi-Digit Operations


Sometimes a math answer is wrong not because the student does not know the skill, but because of a small mistake in the steps. In this lesson, we will learn how to find errors in multi-digit multiplication and division.


We will focus on two common mistakes:


	Placeholder omissions in multiplication

	Regrouping failures in multiplication or division




When we check work carefully, we can see where the mistake happened and how to fix it.


What is error analysis?

Error analysis means looking at someone’s work step by step to find the mistake. Then we explain why it is wrong and show the correct way.


This is important because math is not only about getting answers. It is also about understanding the process.


Main Idea 1: Place value must stay in the correct place

In multi-digit multiplication, each digit has a value. A digit in the tens place is worth 10 times as much as a digit in the ones place.


For example, in the number 34:


	the 3 means 3 tens, or 30

	the 4 means 4 ones, or 4




When we multiply by the tens digit, our answer is really tens, not ones. That is why we must line up digits carefully or use a placeholder zero when needed.


Main Idea 2: What is a placeholder?

A placeholder is a zero that shows we are working in the tens place, hundreds place, and so on.


For example, in 23×14 we multiply 23 by 4 ones first, then by 1 ten.


The second partial product is really 23×10=230 not just 23.


If we forget the zero or do not shift the digits left, the total will be too small.


Main Idea 3: What is regrouping?

Regrouping means trading 10 ones for 1 ten, 10 tens for 1 hundred, and so on.


We regroup when adding, subtracting, multiplying, and dividing. In multiplication, we often regroup when a product is greater than 9. In division, we may regroup when the top digit is too small and we need to combine it with the next digit.


If we forget to regroup, the answer will be incorrect because some value is missing.


How to check for errors


	Read each step slowly.

	Check the place value of each digit.

	Ask, “Should there be a zero or a shift here?”

	Ask, “Did we carry or regroup correctly?”

	Estimate to see if the answer makes sense.




Estimating is very helpful. If 42×31 is about 40×30=1200, then an answer like 222 is probably wrong.


Worked Example 1: Finding a placeholder mistake in multiplication

A student solves 24×13 like this:


24× 13722496

What did the student do?


	They multiplied 24×3=72. That part is correct.

	Then they multiplied 24×1 and wrote 24.




What is the mistake?

The 1 in 13 does not mean 1 one. It means 1 ten, or 10. So the student should have multiplied by 10.


That means the second partial product should be 240, not 24.


Correct work:


24× 1372240312

So, 24×13=312.


Why the wrong answer does not make sense:

Estimate: 24×13 is about 20×10=200. The student’s answer, 96, is much too small.


Worked Example 2: Finding a regrouping mistake in multiplication

A student solves 36×4 like this:


36× 4124

Let’s check the steps.


	4×6=24. Write 4 ones and regroup 2 tens.

	Then 4×3=12 tens.




What mistake may have happened?

The student likely forgot to add the 2 regrouped tens to the 12 tens.


Correct work:


	Write 4 in the ones place.

	Regroup 2 tens.

	Multiply: 4×3=12 tens.

	Add the regrouped 2 tens: 12+2=14 tens.




So the correct answer is:


36×4=144

Important reminder: After multiplying, always add any regrouped amount before writing the next digit.


Worked Example 3: Finding a placeholder mistake in a harder multiplication problem

A student solves 47×26 like this:


47× 2628294376

Check each partial product.


	47×6=282. Correct.

	47×2=94. But the 2 means 2 tens, or 20.




What should happen?

The second partial product should be 47×20=940.


You can write a zero as a placeholder, or shift the digits one place left.


Correct work:


47× 262829401222

So, 47×26=1222.


Check by estimating:

47×26 is about 50×20=1000. The wrong answer, 376, is far too small. The correct answer, 1222, makes much more sense.


Worked Example 4: Finding a regrouping mistake in division

A student solves 156÷3 and says the answer is 42.


Let’s check with long division.



	3 goes into 1 zero times, so we look at 15.

	3 goes into 15 five times because 5×3=15.

	Subtract: 15−15=0.

	Bring down the 6.

	3 goes into 6 two times.




So the correct answer is 52, not 42.


What was the mistake?

The student likely did not divide the tens correctly. They may have written 4 instead of 5 in the tens place.


How can we check?

Multiply the answer by the divisor:

If the student says 42, then 42×3=126, which is not 156.

But 52×3=156, so 52 is correct.


Tips for avoiding these mistakes


	Line up digits carefully. Ones under ones, tens under tens.

	Use placeholders when multiplying by tens.

	Regroup right away. Do not forget to add the carried number.

	Estimate first. This helps you notice answers that are too big or too small.

	Check with the opposite operation. Multiply to check division, or use repeated addition ideas to check multiplication.




Questions to ask yourself when checking work


	Did I multiply by ones and tens correctly?

	Did I remember the placeholder zero?

	Did I add the regrouped amount?

	Are my numbers lined up correctly?

	Does my answer make sense when I estimate?




[image: 📋]   Summary

When solving multi-digit multiplication and division, small step mistakes can cause wrong answers. Two common mistakes are forgetting a placeholder when multiplying by tens and forgetting to regroup.


If you check place value, line up digits, and estimate your answer, you can find and fix many errors. Careful math workers do not just solve problems—they also check the steps to make sure the work makes sense.


  
  Put what you read to the test

  You've worked through Algorithmic Error Analysis in Multi-Digit Operations. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/384






  
    
  [image: 📖]   Chapter 6

  Fraction Fundamentals and Equivalence



  [image: 📝]   Lesson 72: Unit Fractions as Building Blocks

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/433




  Unit Fractions as Building Blocks


Fractions help us describe parts of a whole. A unit fraction is a fraction with a numerator of 1. Examples are 12, 13, 14, and 18.


Unit fractions are important because they are the building blocks of all fractions. That means we can make other fractions by putting unit fractions together.


For example, if a whole is cut into 4 equal parts, then one part is 14. If you have 3 of those parts, you have 34. So 34 is made from 3 copies of 14.


We can write that like this:


34=14+14+14

This shows that the denominator tells the size of each part, and the numerator tells how many of those parts we have.


Let’s look closely at the two numbers in a fraction:


  	Denominator: the bottom number. It tells how many equal parts make 1 whole.

  	Numerator: the top number. It tells how many parts we have.




In 56:


  	The denominator is 6, so the whole is split into 6 equal parts.

  	Each part is 16.

  	The numerator is 5, so we have 5 of those 16 parts.




So:


56=16+16+16+16+16

This is the big idea: every fraction is made of unit fractions.


Think about a pizza. If a pizza is cut into 8 equal slices, each slice is 18 of the pizza. If you eat 2 slices, you ate 28. That means:


28=18+18

Important idea: The denominator tells the name of the pieces. If the whole is split into 8 equal parts, the pieces are called eighths. If the whole is split into 5 equal parts, the pieces are called fifths.


So:


  	12 is one half

  	13 is one third

  	14 is one fourth

  	15 is one fifth




When we build a fraction, we keep the same size piece and count how many pieces we have.


Visual idea: Imagine a bar split into 5 equal parts.


  	1 part shaded means 15

  	2 parts shaded means 25

  	3 parts shaded means 35

  	5 parts shaded means 55, which is 1 whole




This helps us see that fractions grow by adding more unit fractions of the same size.


For example:


45=15+15+15+15

Worked Example 1: Build a fraction from unit fractions

Write 38 as a sum of unit fractions.

Step 1: Look at the denominator. The denominator is 8, so each part is 18.

Step 2: Look at the numerator. The numerator is 3, so we need 3 parts of size 18.

Answer:


38=18+18+18

Worked Example 2: Name the fraction from unit fractions

What fraction is made by adding 4 copies of 16?

Step 1: The unit fraction is 16, so the denominator is 6.

Step 2: There are 4 copies, so the numerator is 4.

Answer:


16+16+16+16=46

Worked Example 3: Use a real-world model

A chocolate bar is split into 7 equal pieces. Maya eats 5 pieces. What fraction of the chocolate bar does she eat?

Step 1: Since the bar is split into 7 equal pieces, each piece is 17.

Step 2: Maya eats 5 pieces, so she eats 5 copies of 17.

Answer:


57=17+17+17+17+17

So Maya eats 57 of the chocolate bar.


Worked Example 4: Find the missing fraction

Complete the sentence:


19+19+19+19= ?

Step 1: Each part is 19, so the denominator is 9.

Step 2: Count the parts. There are 4 parts, so the numerator is 4.

Answer:


19+19+19+19=49

Things to remember


  	A unit fraction has a numerator of 1.

  	The denominator tells the size of each equal part.

  	Any fraction ab means a copies of 1b.

  	You can build fractions by adding unit fractions with the same denominator.




Here is the rule in math form:


ab=1b+1b+⋯+1b⏟a times

This means a fraction is made from repeated copies of one unit fraction.


Common mistake to avoid

Do not change the denominator when you count more pieces of the same size. If the pieces are sixths, they stay sixths.


For example, 3 copies of 16 make 36, not 318.


Quick practice to think about


  	Write 25 as a sum of unit fractions.

  	How many 14 pieces make 34?

  	What fraction is 6 copies of 110?

  	If a whole is divided into 3 equal parts, what is one part called?




Answers:


  	15+15

  	3 pieces

  	610

  	13, or one third




[image: 📋]   Summary

Unit fractions are fractions with a 1 on top. They are the small equal parts that build all other fractions. To understand a fraction, first find the unit fraction from the denominator, then count how many of those parts the numerator tells you to use.


  
  Put what you read to the test

  You've worked through Unit Fractions as Building Blocks. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/385
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  Building Non-Unit Fractions


Fractions help us show parts of a whole. Sometimes we talk about one part, like one-fourth. Sometimes we talk about several equal parts together, like three-fourths.


This lesson is about building non-unit fractions. A unit fraction is a fraction with 1 on top, such as 12, 13, or 15. A non-unit fraction has a number greater than 1 on top, such as 23, 45, or 78.


The big idea is this: a non-unit fraction is made by putting together copies of a unit fraction.


For example, 34 means 3 copies of 14.


We can write that like this:


34=14+14+14

This is called iterating a unit fraction. That means repeating the same unit fraction again and again.


Let’s look at the parts of a fraction:



  	The bottom number tells how many equal parts the whole is split into.

  	The top number tells how many of those equal parts we have.




In 56:


  	the 6 means the whole is split into 6 equal parts,

  	the 5 means we have 5 of those sixths.




So:


56=16+16+16+16+16

How to build a non-unit fraction



  	Look at the denominator, the bottom number. It tells the size of each piece.

  	Make the unit fraction using that denominator.

  	Look at the numerator, the top number. It tells how many times to use that unit fraction.

  	Put those unit fractions together.




For example, to build 47:


  	The denominator is 7, so the unit fraction is 17.

  	The numerator is 4, so we need 4 copies of 17.




47=17+17+17+17

Thinking with pictures


Imagine a strip split into 5 equal parts. Each part is 15. If you shade 3 of the 5 parts, you have 35.


You can think:


35=15+15+15

This shows that non-unit fractions are made from equal-size pieces. The pieces must be equal. If the parts are not equal, it does not show a correct fraction of the whole.


Worked Example 1


Build the fraction 26.


Step 1: The denominator is 6, so the unit fraction is 16.


Step 2: The numerator is 2, so we need 2 copies of 16.


26=16+16

Answer: 26 is built from two one-sixths.


Worked Example 2


Build the fraction 58.


Step 1: The denominator is 8, so each piece is 18.


Step 2: The numerator is 5, so we combine 5 pieces of size 18.


58=18+18+18+18+18

Answer: 58 means five one-eighths.


Worked Example 3


A rectangle is split into 4 equal parts. 3 parts are shaded. What fraction is shaded, and how is it built from unit fractions?


There are 4 equal parts, so each part is 14.


Since 3 parts are shaded, the shaded fraction is 34.


Built from unit fractions:


34=14+14+14

Answer: The shaded fraction is 34, which is three one-fourths.


Worked Example 4


Which fraction is shown by 6 copies of 110?


If we put together 6 unit fractions of 110, we get:


110+110+110+110+110+110=610

Answer: 6 copies of 110 make 610.


Important ideas to remember



  	A unit fraction has 1 as the numerator.

  	A non-unit fraction is made from more than one unit fraction.

  	The denominator tells the size of each equal part.

  	The numerator tells how many parts are being counted.

  	ab means a copies of 1b.




For example:


49=19+19+19+19

Common mistakes to avoid



  	Do not use parts that are different sizes. Fraction parts must be equal.

  	Do not mix up the numerator and denominator.

  	Do not think 35 means 3 wholes and 5 parts. It means 3 parts out of 5 equal parts.




Try this way of thinking:



  	23 means two one-thirds.

  	78 means seven one-eighths.

  	310 means three one-tenths.




When you say a fraction out loud, it can help you understand it. For example, “three-fourths” means 3 copies of “one-fourth.”


[image: 📋]   Summary


Non-unit fractions are built from unit fractions. To understand a fraction like 34, think of it as 3 copies of 14.


If you know the denominator, you know the size of each part. If you know the numerator, you know how many of those parts to count. That is how we build and understand non-unit fractions.


  
  Put what you read to the test

  You've worked through Building Non-Unit Fractions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/386
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  Fractions on a Number Line


A number line shows numbers in order from left to right. The farther right you move, the greater the number is.


Fractions can be shown on a number line too. This helps us see that a fraction is not just part of a shape or part of a set. A fraction is also a number with its own place on the line.


For example, 12 is the number halfway between 0 and 1. On a number line, it has one exact spot.


1. Start with whole numbers


On a number line, whole numbers are marked at equal distances:


0123


The space from one whole number to the next is called an interval. To place fractions, we divide an interval into equal parts.


2. The denominator tells how many equal parts


In a fraction like 34:



	The denominator, 4, tells how many equal parts the whole is split into.

	The numerator, 3, tells how many of those parts we count.




So to place 34 on a number line, look at the space from 0 to 1, divide it into 4 equal parts, and count 3 parts from 0.


3. Unit fractions come first


A unit fraction has a 1 on top, like 12, 13, or 15.


Unit fractions are helpful because they show the size of one equal part.



	12 means 1 out of 2 equal parts

	13 means 1 out of 3 equal parts

	14 means 1 out of 4 equal parts




If you know where 14 is, then you can find:



	24: two jumps of 14

	34: three jumps of 14

	44: four jumps of 14, which equals 1




4. Fractions between 0 and 1


To graph a fraction between 0 and 1, use these steps:



	Look at the denominator.

	Split the space from 0 to 1 into that many equal parts.

	Count the number of parts named by the numerator.

	Place the point there.




Worked Example 1: Plot 23


Step 1: The denominator is 3, so divide the space from 0 to 1 into 3 equal parts.


Step 2: The numerator is 2, so count 2 parts from 0.


That point is 23.


We can think of the marks as:


013231


5. Fractions greater than 1


Fractions do not stop at 1. Some fractions are greater than 1, such as 54 or 73.


To place these on a number line, keep making equal parts past 1.


For fourth grade, it helps to count by the unit fraction.


Worked Example 2: Plot 54


The denominator is 4, so each whole must be divided into 4 equal parts.


Count by fourths:


14, 24, 34, 44=1, 54


So 54 is one fourth past 1.


It is placed between 1 and 2, at the first fourth mark after 1.


6. Fractions that name the same point


Sometimes different fractions land on the same place on the number line. These are called equivalent fractions.


For example:


12=24


On a number line, both fractions are at the same point halfway between 0 and 1.


This is an important idea: if two fractions are equivalent, they have the same value and the same location on the number line.


Worked Example 3: Show that 12 and 24 are at the same point


First, divide the space from 0 to 1 into 2 equal parts. The middle point is 12.


Now divide the same space from 0 to 1 into 4 equal parts. Two fourths, 24, lands exactly at the middle too.


So:


12=24


7. Connecting area models, sets, and number lines


You may have seen fractions in pictures before, such as:



	shaded parts of a rectangle

	pieces of a circle

	a set of objects




Those models show parts of a whole. A number line shows the amount as a number from 0 upward.


For example, if a rectangle has 3 out of 4 equal parts shaded, that is 34. On a number line, 34 is the point three fourths of the way from 0 to 1.


So the picture model and the number line both show the same fraction in different ways.


8. Compare fractions on a number line


A fraction farther to the right is greater. A fraction farther to the left is smaller.


For example, on the same number line:


14<34


because 14 is to the left of 34.


Also:


53>1


because 53 is to the right of 1.


Worked Example 4: Plot and compare 36 and 56


Both fractions have denominator 6, so divide the space from 0 to 1 into 6 equal parts.


Place 36 at the third mark from 0. Place 56 at the fifth mark from 0.


Since 56 is farther right, it is greater.


So:


36<56


Also, 36 is the same as 12, so it is halfway between 0 and 1.


9. Tips for success



	Always make equal parts. Unequal parts give the wrong location.

	Read the denominator first. It tells how many parts to split each whole into.

	Then count the numerator. Count that many parts from 0.

	Remember that 1 can be written as a fraction. For example, 44=1 and 33=1.

	Equivalent fractions share a point. For example, 23 and 46 would land at the same place.




10. Quick check ideas


Ask yourself these questions when you plot a fraction:



	How many equal parts should each whole have?

	Did I count the correct number of parts from 0?

	Is my fraction less than 1, equal to 1, or greater than 1?

	Does my point make sense on the number line?




[image: 📋]   Summary


A fraction is a number, and it has an exact place on a number line.


To graph a fraction, divide each whole into equal parts using the denominator, then count parts using the numerator.


Fractions can be between 0 and 1, equal to 1, or greater than 1. Equivalent fractions, like 12 and 24, land on the same point.


  
  Put what you read to the test

  You've worked through Fractions on a Number Line. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/387
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  Partitioning Continuous Models means splitting one whole shape or one whole length into equal parts.
In 4th grade, a continuous model is something that is connected all the way through, like a rectangle, circle, strip, or number line. It is not a group of separate objects. When we partition a continuous model, we divide it into parts that are all the same size.
This is very important for fractions. A fraction tells us how many equal parts of a whole we have. If the parts are not equal, then the fraction is not shown correctly.
For example, when a shape is cut into 4 equal parts, each part is called one fourth, or 14. If the 4 parts are different sizes, they are not fourths.
Why Equal Parts Matter
Fractions are fair shares. Equal parts make the shares fair.
	If 1 pizza is split into 2 equal pieces, each piece is 12.
	If 1 candy bar is split into 4 equal pieces, each piece is 14.
	If a number line from 0 to 1 is split into 3 equal lengths, each length is 13.

When we partition, we ask: Are all the parts equal? If yes, then the model shows fractions correctly.
Continuous Models You May See
There are different kinds of continuous models.
	Shapes like rectangles, squares, and circles
	Bars or strips like a ribbon or a fraction bar
	Number lines that show equal lengths between numbers

Even though these models look different, the rule is the same: partition into equal parts.
How to Partition a Shape
	Start with one whole.
	Decide how many equal parts you need.
	Draw lines to split the whole into that many parts.
	Check that every part is the same size.

If a rectangle is partitioned into 3 equal strips, each strip is 13 of the rectangle.
If a circle is partitioned into 6 equal slices, each slice is 16 of the circle.
How to Partition a Number Line
A number line is a continuous model too. The space between 0 and 1 is one whole length.
To partition a number line:
	Find the interval you are working with, like from 0 to 1.
	Decide how many equal parts to make.
	Place marks so the lengths between marks are equal.
	Name the points with fractions.

If the distance from 0 to 1 is split into 4 equal parts, the points are:
14,24,34,1
Each jump is the same length, so each jump is one fourth.
Important Idea: The Denominator
The denominator tells how many equal parts the whole is split into.
	In 12, the whole is split into 2 equal parts.
	In 13, the whole is split into 3 equal parts.
	In 15, the whole is split into 5 equal parts.

The denominator does not just mean the number of pieces. It means the number of equal pieces.
Worked Example 1: Partitioning a Rectangle
A rectangle needs to be partitioned into 4 equal parts. What does each part represent?
Step 1: We start with 1 whole rectangle.
Step 2: We split it into 4 equal sections.
Step 3: Since there are 4 equal parts, each part is 14.
Answer: Each part represents one fourth, or 14.
If 3 of those parts are shaded, the shaded amount is:
34
Worked Example 2: Is This Correct Partitioning?
A circle is cut into 3 pieces, but one piece is much bigger than the other two. Does each piece represent 13?
No. The pieces are not equal in size.
To show thirds, the circle must be cut into 3 equal parts.
Answer: This is not a correct model for 13.
Worked Example 3: Partitioning a Number Line
Partition the number line from 0 to 1 into 5 equal parts. What fraction names each point?
Step 1: The whole interval is from 0 to 1.
Step 2: We divide that distance into 5 equal lengths.
Step 3: Each jump is 15.
The points are:
	First mark: 15
	Second mark: 25
	Third mark: 35
	Fourth mark: 45
	End point: 55=1

Answer: The number line is partitioned into fifths.
Worked Example 4: Finding the Mistake
A strip is divided by 3 lines, making 4 parts. A student says, “Each part is 14.” Is the student always correct?
Not always.
Making 4 parts does not automatically mean fourths. The 4 parts must be equal in size.
If the strip is split into 4 equal parts, then each part is 14.
If the parts are unequal, then the strip does not show fourths.
Answer: The student is correct only if the 4 parts are equal.
Tips for Checking Equal Partitioning
	Count the parts.
	Check whether all parts are the same size.
	On a number line, check whether the spaces between marks are the same length.
	Remember: equal parts, not just any parts.

Common Mistakes
	Counting pieces that are not equal: 4 unequal pieces are not fourths.
	Forgetting the whole: You must know what one whole is before naming fractions.
	Uneven marks on a number line: Fraction marks must be evenly spaced.

Practice Thinking
Ask yourself these questions when you see a fraction model:
	What is the whole?
	How many equal parts is the whole split into?
	What fraction is one part?
	Are the parts really equal?

[image: 📋]   Summary
Partitioning continuous models means dividing a connected whole, like a shape or number line, into equal parts.
Equal parts are the key to understanding fractions. If a whole is partitioned into n equal parts, each part is 1n.
Whether you are working with rectangles, circles, bars, or number lines, always check that the parts are the same size. That is how you know the fraction model is correct.


  
  Put what you read to the test

  You've worked through Partitioning Continuous Models. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/388
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  Fractions of a Discrete Set


A fraction can tell us about part of a whole object, like part of a pizza. But a fraction can also tell us about part of a group of separate objects.


A group of separate objects is called a discrete set. For example, 12 crayons, 8 apples, or 20 buttons are all discrete sets because we can count each object one by one.


When we find a fraction of a discrete set, we are finding how many objects are in that part of the group.


Example idea: If you want to find 14 of 12 stars, you are finding 1 out of 4 equal parts of the 12 stars.


How to find a fraction of a set



  	Look at the denominator. The denominator is the bottom number. It tells how many equal groups to make.

  	Split the set into equal groups. Share the objects equally.

  	Look at the numerator. The numerator is the top number. It tells how many of those equal groups to count.




You can think of it like this:


fraction of a set=split into equal groups, then count some groups

Important idea: The objects must be split into equal groups. Fractions are fair shares.


Worked Example 1: Finding 12 of a set


Find 12 of 10 cookies.


Step 1: The denominator is 2, so split 10 cookies into 2 equal groups.


10÷2=5


Each group has 5 cookies.


Step 2: The numerator is 1, so take 1 group.


So, 12 of 10 is 5.


Worked Example 2: Finding 14 of a set


Find 14 of 12 pencils.


Step 1: The denominator is 4, so split 12 pencils into 4 equal groups.


12÷4=3


Each group has 3 pencils.


Step 2: The numerator is 1, so take 1 group.


So, 14 of 12 is 3.


Worked Example 3: Finding 23 of a set


Find 23 of 15 marbles.


Step 1: The denominator is 3, so split 15 marbles into 3 equal groups.


15÷3=5


Each group has 5 marbles.


Step 2: The numerator is 2, so take 2 groups.


5+5=10


So, 23 of 15 is 10.


You can also think of it as:


13 of 15=5

23 of 15=2×5=10


Worked Example 4: Finding 35 of a set


Find 35 of 20 stickers.


Step 1: The denominator is 5, so split 20 stickers into 5 equal groups.


20÷5=4


Each group has 4 stickers.


Step 2: The numerator is 3, so take 3 groups.


4+4+4=12


So, 35 of 20 is 12.


A helpful pattern


To find a fraction of a set:



  	Divide by the denominator.

  	Multiply by the numerator.




For example, to find 34 of 16:


16÷4=4

4×3=12


So, 34 of 16 is 12.


Why this works


The denominator tells how many equal parts the whole set is split into. The numerator tells how many of those parts we want.


So first we find the size of one part, then we count the number of parts we need.


Let’s compare some fractions of the same set


Suppose we have 18 toy cars.



  	13 of 18: 18÷3=6

  	23 of 18: 6×2=12

  	33 of 18: all 3 groups, so the answer is 18




This shows that bigger numerators mean more groups are counted, if the denominator stays the same.


Be careful!



  	Do not just add the numerator and denominator.

  	Do not forget to make equal groups.

  	Always divide first by the denominator.

  	Then count or multiply by the numerator.




Check your thinking


If you need to find 24 of 8 oranges:



  	Split 8 into 4 equal groups: 8÷4=2

  	Take 2 groups: 2+2=4




So, 24 of 8 is 4.


That makes sense because 24 is the same amount as half, and half of 8 is 4.


Try these ideas in your head



  	15 of 25 is 5, because 25÷5=5

  	25 of 25 is 10, because 5×2=10

  	45 of 25 is 20, because 5×4=20




[image: 📋]   Summary


A fraction of a discrete set means part of a group of counted objects.


To find it, use the denominator to split the set into equal groups. Then use the numerator to tell how many groups to count.


Remember:


Divide by the denominator, then multiply by the numerator.

If the groups are equal, your fraction answer will make sense.


  
  Put what you read to the test

  You've worked through Fractions of a Discrete Set. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/389
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  Visualizing Equivalent Fractions means showing that two different-looking fractions can name the same amount.


For example, 12 and 24 are equivalent fractions. They look different, but they cover the same space and land at the same point on a number line.


In this lesson, you will learn how to see equivalent fractions using pictures and number lines. This helps fractions make sense, instead of feeling like just numbers to memorize.


First, remember what a fraction means.



  	The denominator tells how many equal parts the whole is split into.

  	The numerator tells how many of those parts we have.




In 34, the whole is split into 4 equal parts, and 3 parts are chosen.


Equivalent fractions are fractions that are equal in value, even if the numbers are different.


Here are some equivalent fractions:



  	12=24

  	23=46

  	34=68




They are equal because they show the same amount of the same whole.


One way to visualize equivalent fractions is with shape models.


Imagine one rectangle split into 2 equal parts. If 1 part is shaded, that shows 12.


Now imagine the same-sized rectangle split into 4 equal parts. If 2 parts are shaded, that shows 24.


Even though the second rectangle has more pieces, the shaded amount is still the same. So:


12=24


This works because each half can be split into 2 smaller equal pieces. Then 1 shaded half becomes 2 shaded fourths.


You can also use circles, strips, or squares. The important idea is that the wholes must be the the same size.


If the wholes are not the same size, you cannot compare the fractions fairly.


Another way to visualize equivalent fractions is on a number line.


A number line shows where fractions are located between 0 and 1.


If two fractions are equivalent, they land on the same point on the number line.


For example, mark 0 and 1 on a number line.


If you split the space from 0 to 1 into 2 equal parts, the middle point is 12.


If you split that same space from 0 to 1 into 4 equal parts, the second mark is 24.


Both fractions are at the same location. That shows:


12=24


Parallel number lines can help you compare fractions even more clearly.


Think of two number lines stacked one above the other.



  	The top number line is divided into 2 equal parts.

  	The bottom number line is divided into 4 equal parts.




On the top line, 12 is the middle point.


On the bottom line, 24 is also the middle point.


When the points line up straight above and below each other, the fractions are equivalent.


Why do equivalent fractions happen?


Equivalent fractions happen when we split each part into smaller equal parts, but the total amount stays the same.


For example, start with 13. If each third is split into 2 equal pieces, the whole now has 6 equal pieces. The shaded 1 third becomes 2 sixths.


So:


13=26


You are not changing the amount. You are only changing how the whole is partitioned.


A helpful pattern is this:


If you multiply the numerator and denominator by the same number, you get an equivalent fraction.


For example:


12=1×22×2=24


And:


34=3×24×2=68


This matches what we see in pictures and on number lines.


Worked Example 1: Using a shape model


Are 12 and 24 equivalent?



  	Draw one rectangle split into 2 equal parts. Shade 1 part.

  	Draw another same-sized rectangle split into 4 equal parts. Shade 2 parts.

  	Compare the shaded areas.




The shaded amounts are the same, so the fractions are equivalent.


12=24


Worked Example 2: Using a number line


Are 23 and 46 equivalent?



  	Draw a number line from 0 to 1.

  	Split one line into 3 equal parts and mark 23.

  	Split another line into 6 equal parts and mark 46.

  	See if the points line up.




They land at the same point, so they are equivalent.


23=46


Worked Example 3: Looking carefully at a non-example


Are 12 and 14 equivalent?


Let’s compare them.



  	12 means 1 out of 2 equal parts.

  	14 means 1 out of 4 equal parts.




On a shape model, half of a rectangle is larger than one fourth of the same rectangle.


On a number line, 12 is farther from 0 than 14.


So these fractions are not equivalent.


12≠14


Worked Example 4: Building a new equivalent fraction


Find an equivalent fraction for 34.


We can split each fourth into 2 equal smaller parts. Then the whole has 8 equal parts instead of 4.


The 3 shaded fourths become 6 shaded eighths.


So:


34=68


On parallel number lines, 34 on fourths and 68 on eighths land at the same point.


How to check if fractions are equivalent



  	Use the same-sized whole.

  	Draw models and compare shaded parts.

  	Place both fractions on number lines from 0 to 1.

  	See whether they cover the same amount or land at the same point.




Important things to remember



  	Equivalent fractions look different but mean the same amount.

  	The whole must be the same size when comparing fractions.

  	More pieces does not always mean more amount.

  	If both the numerator and denominator change in the same way, the fraction can stay equal.




Quick practice ideas



  	Draw 13 and 26. Do they shade the same amount?

  	Mark 24 and 12 on number lines. Do they land at the same spot?

  	Draw 48 and decide which simpler fraction it matches.




[image: 📋]   Summary


Equivalent fractions are fractions that name the same amount. You can visualize them with shape models by shading the same-sized whole in different ways. You can also use number lines, where equivalent fractions land on the same point. When you understand the pictures, the numbers make much more sense.


  
  Put what you read to the test

  You've worked through Visualizing Equivalent Fractions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/390
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  Generating Equivalent Fractions via Multiplication


Fractions can look different but still name the same amount. These are called equivalent fractions.


For example, if you cut a sandwich into 2 equal parts and eat 1 part, you ate 12. If you cut that same sandwich into 4 equal parts, eating 2 parts is 24. The pieces are smaller, but the total amount eaten is still the same.


That means:


12=24


In this lesson, you will learn how to make equivalent fractions by multiplying.


What does equivalent mean?


Equivalent means equal in value. Two fractions are equivalent if they are the same size, even if the numbers in the fraction are different.


Here are some equivalent fractions:



  	12=24

  	13=26

  	34=68




The rule for generating equivalent fractions


To make an equivalent fraction, multiply the numerator and the denominator by the same whole number.


Remember:



  	The numerator is the top number.

  	The denominator is the bottom number.




If we start with ab, then multiplying both parts by the same number gives:


ab=a×nb×n


This works because you are really multiplying the fraction by 1.


For example, if you multiply by 22, that equals 1, because:


22=1


And multiplying by 1 does not change the value. So:


13×22=26


Since 22=1, the value stays the same. Only the way it looks changes.


Why does this make sense?


Imagine 1 out of 2 equal parts is shaded. That is 12.


If each of those 2 parts is split into 2 smaller equal parts, there are now 4 equal parts total. The shaded amount also splits into 2 smaller parts. So now 2 out of 4 parts are shaded.


The total shaded amount did not change. So:


12=24


You made more pieces, but you did not make more of the whole.


Steps to generate an equivalent fraction



  	Look at the fraction.

  	Choose a whole number to multiply by, such as 2, 3, or 4.

  	Multiply the numerator by that number.

  	Multiply the denominator by that same number.

  	Write the new fraction.




Worked Example 1


Make an equivalent fraction for 14 by multiplying by 2.


Multiply the numerator and denominator by 2:


1×24×2=28


So, 14=28.


Check the idea: 1 out of 4 equal parts is the same amount as 2 out of 8 equal parts.


Worked Example 2


Make an equivalent fraction for 23 by multiplying by 3.


Multiply both numbers by 3:


2×33×3=69


So, 23=69.


Important: We multiplied both the top and bottom by the same number. If we do not use the same number, the fraction will change value.


Worked Example 3


Write two equivalent fractions for 35.


First, multiply by 2:


3×25×2=610


Next, multiply by 4:


3×45×4=1220


So, two equivalent fractions are 610 and 1220.


That means:


35=610=1220


Worked Example 4


Fill in the missing number:


47=□21


Ask: What happened to the denominator?


7 became 21. Since 7×3=21, we multiply by 3.


Now multiply the numerator by 3 too:


4×3=12


So the missing number is 12, and:


47=1221


What to remember



  	Equivalent fractions name the same amount.

  	To generate an equivalent fraction, multiply the numerator and denominator by the same whole number.

  	This works because you are multiplying by a fraction equal to 1, like 22 or 33.

  	The numbers change, but the value stays the same.




Common mistake to avoid


Do not multiply only the numerator or only the denominator.


For example, starting with 12:



  	Correct: 1×22×2=24

  	Incorrect: changing 12 to 14




12 and 14 are not equal. One-half is larger than one-fourth.


Try thinking like this


When you see a fraction, you can ask:



  	“What number can I multiply the top and bottom by?”

  	“Did I use the same number for both?”

  	“Does my new fraction name the same amount?”




Quick practice ideas



  	15 multiplied by 2 gives 210.

  	27 multiplied by 4 gives 828.

  	56 multiplied by 2 gives 1012.




[image: 📋]   Summary


Equivalent fractions are fractions that are equal in value. You can generate them by multiplying the numerator and denominator by the same whole number. This is like multiplying by 1, so the amount does not change.


  
  Put what you read to the test

  You've worked through Generating Equivalent Fractions via Multiplication. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/391
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  Generating Equivalent Fractions via Division


Fractions can look different but still mean the same amount. These are called equivalent fractions.


For example, 12, 24, and 48 are all equal. They name the same part of a whole.


In this lesson, we will learn how to make equivalent fractions by dividing. This helps us write a fraction in a simpler form.


What does dividing a fraction mean here?


A fraction has two parts:


  	the numerator on top

  	the denominator on the bottom




To make an equivalent fraction by division, we divide the numerator and denominator by the same number.


If we do that, the fraction keeps the same value.


For example:

68=6÷28÷2=34

Since we divided both parts by 2, the fraction is still equal. So 68 and 34 are equivalent fractions.


Important rule: You must divide the top and bottom by the same whole number.


If you divide only one part, the value changes, and it is no longer an equivalent fraction.


How do we know what number to divide by?


Look for a number that goes into both the numerator and the denominator evenly. This is called a common factor.


Here are some common factors students often use:


  	2

  	3

  	4

  	5

  	6

  	10




For example, in 1216:


  	12 and 16 can both be divided by 2

  	12 and 16 can both be divided by 4




That means we can simplify the fraction.


Worked Example 1


Simplify 812.


First, find a number that divides both 8 and 12. Both can be divided by 4.


Now divide both parts by 4:

812=8÷412÷4=23

So, 812=23.


This means 812 and 23 are equivalent fractions.


Worked Example 2


Simplify 1015.


10 and 15 can both be divided by 5.


Divide top and bottom by 5:

1015=10÷515÷5=23

So, 1015=23.


Worked Example 3


Simplify 1824.


Both 18 and 24 can be divided by 6.


Divide both by 6:

1824=18÷624÷6=34

So, 1824=34.


We could also divide by 2 first:

1824=912

Then divide again by 3:

912=34

This shows that sometimes a fraction can be simplified in more than one step.


Worked Example 4


Simplify 1421.


14 and 21 can both be divided by 7.


Divide both parts by 7:

1421=14÷721÷7=23

So, 1421=23.


When is a fraction in simplest form?


A fraction is in simplest form when the numerator and denominator do not have any common factor greater than 1.


For example:


  	23 is in simplest form because 2 and 3 cannot both be divided by the same whole number greater than 1.

  	34 is in simplest form for the same reason.




How to simplify a fraction step by step


  	Look at the numerator and denominator.

  	Find a number that divides both evenly.

  	Divide the numerator and denominator by that same number.

  	Check if the new fraction can be simplified again.

  	Stop when you cannot divide both by the same number greater than 1.




Example with two steps


Simplify 2436.


Both numbers can be divided by 2:

2436=1218

12 and 18 can still both be divided by 2:

1218=69

6 and 9 can both be divided by 3:

69=23

So,

2436=23

You might also notice that 24 and 36 can both be divided by 12 right away:

2436=24÷1236÷12=23

Both ways are correct.


Helpful thinking


You can think of simplifying as making the numbers smaller while keeping the fraction worth the same amount.


It is like renaming the fraction in an easier way.


Common mistakes to avoid


  	Do not divide only the numerator or only the denominator.

  	Do not use different numbers for the top and bottom.

  	Make sure both divisions are exact whole-number divisions.

  	Keep simplifying until the fraction is in simplest form.




Quick check


Is 1218 equivalent to 23?


Yes. Divide both 12 and 18 by 6:

1218=23

Is 910 already in simplest form?


Yes. 9 and 10 do not have a common factor greater than 1, so it cannot be simplified.


[image: 📋]   Summary


Equivalent fractions have the same value, even if they look different.


To generate an equivalent fraction by division, divide the numerator and denominator by the same number.


Keep dividing by common factors until the fraction is in simplest form.


When you simplify fractions, you make them easier to read and compare, but the amount stays the same.


  
  Put what you read to the test

  You've worked through Generating Equivalent Fractions via Division. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/392
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  Fraction Comparison with Common Denominators


Fractions tell us about parts of a whole. When we compare fractions, we decide which fraction is greater, which is smaller, or if they are equal.


In this lesson, we will learn how to compare fractions that have the same denominator. This is called comparing fractions with common denominators.


When fractions have the same denominator, they are cut into the same size parts. That makes comparing them much easier.


For example, in the fractions 38 and 58, both fractions have a denominator of 8. That means both wholes are divided into 8 equal parts. Since the parts are the same size, we only need to look at how many parts each fraction has.


Important idea: If the denominators are the same, compare the numerators.


Remember:


  	The denominator is the bottom number. It tells how many equal parts the whole is divided into.

  	The numerator is the top number. It tells how many parts we have.




So when the denominators match, the fraction with the larger numerator is the greater fraction.


Here is the rule:

If ab and cb have the same denominator, compare a and c.


If a>c, then ab>cb.

If a<c, then ab<cb.

If a=c, then ab=cb.


You can think of it like this: if two pizzas are each cut into 6 equal slices, then someone with 5 slices has more pizza than someone with 2 slices.


Worked Example 1

Compare 27 and 57.


  	Look at the denominators: both are 7.

  	The pieces are the same size.

  	Compare the numerators: 2 and 5.

  	Since 2 is less than 5, 27 is less than 57.



Answer: 27<57


Worked Example 2

Compare 69 and 49.


  	Both denominators are 9.

  	So the parts are the same size.

  	Compare the numerators: 6 and 4.

  	Since 6 is greater than 4, 69 is greater than 49.



Answer: 69>49


Worked Example 3

Compare 310 and 310.


  	Both denominators are 10.

  	Compare the numerators: 3 and 3.

  	They are the same.



Answer: 310=310


Worked Example 4

Jada ate 712 of a sandwich. Ben ate 912 of a sandwich. Who ate more?


  	Both fractions have denominator 12.

  	So both sandwiches are divided into the same size parts.

  	Compare the numerators: 7 and 9.

  	Since 9 is greater than 7, Ben ate more.



Answer: 912>712


How to Compare Fractions with Common Denominators


  	Step 1: Check the denominators.

  	Step 2: If the denominators are the same, compare the numerators.

  	Step 3: Use >, <, or = to show the comparison.




Helpful reminder about symbols:


  	> means greater than

  	< means less than

  	= means equal to




Think about size and number of parts

If two fractions have the same denominator, the pieces are equal in size. So the only thing that changes is how many pieces there are.


For example:


  	15 is less than 45 because 1 fifth is less than 4 fifths.

  	811 is greater than 211 because 8 elevenths is more than 2 elevenths.




Common Mistake

Some students look at both numbers in the fraction and get confused. But when the denominators are already the same, you do not need to compare the denominators again. Just compare the numerators.


For example, to compare 58 and 38, do not worry that both have 8 on the bottom. That is actually what makes the problem easier. Just compare 5 and 3.


Try thinking with a picture in your mind

Imagine two same-size chocolate bars. Each bar is broken into 8 equal pieces.


  	One person has 28.

  	Another person has 68.



The pieces are the same size, but 6 pieces is more than 2 pieces. So 68 is greater.


Quick Practice Ideas


  	Compare 14 and 34

  	Compare 78 and 58

  	Compare 66 and 66




The answers would be:


  	14<34

  	78>58

  	66=66




[image: 📋]   Summary

Fractions with common denominators have equal-size parts. That means we can compare them by looking at the numerators.


If the numerator is bigger, the fraction is bigger. If the numerator is smaller, the fraction is smaller. If the numerators are equal, the fractions are equal.


So always remember: same denominator, compare the numerator.


  
  Put what you read to the test

  You've worked through Fraction Comparison with Common Denominators. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/393
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  Fraction Comparison with Common Numerators


Fractions tell us about parts of a whole. In a fraction, the numerator is the top number, and the denominator is the bottom number.


In this lesson, we will learn how to compare fractions that have the same numerator. This means the top numbers are equal, but the bottom numbers are different.


For example, in 34 and 38, both fractions have the same numerator: 3.


Big Idea: When two fractions have the same numerator, the fraction with the smaller denominator is larger.


Why does this happen? The denominator tells how many equal parts the whole is cut into. If a whole is cut into more parts, each part is smaller.


So if you take the same number of parts, but the parts are smaller, the fraction is smaller too.


Let’s think about pizzas:


  	If one pizza is cut into 4 equal slices, each slice is fairly big.

  	If another pizza is cut into 8 equal slices, each slice is smaller.




If you take 3 slices from each pizza, then 34 is more pizza than 38, because fourths are bigger pieces than eighths.


We can write this comparison as:

34>38


Rule to Remember:


  	Same numerator

  	Compare the denominators

  	Smaller denominator → larger fraction

  	Larger denominator → smaller fraction




This works because the same number of pieces is being counted, but the size of each piece changes.


How to Compare Fractions with Common Numerators


  	Check that the numerators are the same.

  	Look at the denominators.

  	Decide which denominator is smaller.

  	The fraction with the smaller denominator is greater.




Now let’s work through some examples.


Example 1: Compare 12 and 15

The numerators are the same: both are 1.

Now compare the denominators: 2 and 5.

Since 2 is smaller than 5, halves are bigger than fifths.

So:

12>15


Example 2: Compare 23 and 26

The numerators are both 2.

The denominators are 3 and 6.

Since 3 is smaller than 6, thirds are bigger pieces than sixths.

Taking 2 bigger pieces gives a larger fraction.

So:

23>26


Example 3: Compare 47 and 45

The numerators are both 4.

The denominators are 7 and 5.

Since 5 is smaller than 7, fifths are bigger than sevenths.

So 45 is larger than 47.

We write:

47<45


Example 4: Compare 610 and 612

The numerators match: both are 6.

The denominators are 10 and 12.

Since 10 is smaller than 12, tenths are bigger than twelfths.

So:

610>612


Helpful Thinking Tip

If the numerator stays the same, imagine taking the same number of pieces from two different wholes cut into different numbers of parts.


If one whole is cut into many tiny parts, each part is small. If the other whole is cut into fewer parts, each part is bigger.


So with the same numerator, you want to ask: Which fraction has bigger pieces?


Try These Ideas in Your Head


  	56 or 59? Since 6<9, 56 is larger.

  	310 or 34? Since 4<10, 34 is larger.

  	78 or 712? Since 8<12, 78 is larger.




Common Mistake to Avoid

Do not think that a bigger denominator means a bigger fraction.


For fractions with the same numerator, a bigger denominator means the whole is split into more parts, so each part is smaller.


That means the fraction is smaller, not bigger.


For example:

28<23

Even though 8 is bigger than 3, eighths are smaller pieces than thirds.


[image: 📋]   Summary


  	The numerator tells how many parts you have.

  	The denominator tells how many equal parts make the whole.

  	If two fractions have the same numerator, compare the denominators.

  	The smaller denominator makes the larger fraction.

  	The larger denominator makes the smaller fraction.




Remember: same number of pieces, bigger pieces means bigger fraction.


  
  Put what you read to the test

  You've worked through Fraction Comparison with Common Numerators. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/394
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  Fraction Comparison Using Benchmarks


Fractions can be compared in different ways. One helpful way is to use benchmarks.


Benchmarks are special fractions that are easy to understand and easy to picture. The most common benchmarks are:



  	strong0/strong

  	strong12/strong

  	strong1/strong




We can compare a fraction to one of these benchmarks to decide if it is smaller or larger than another fraction.


This is useful because you do not always need to make common denominators or draw a detailed model. Sometimes you can tell just by thinking about where each fraction is compared to 0, 12, or 1.


Main Idea 1: Compare to 12


A very useful benchmark is 12. To decide if a fraction is less than, equal to, or greater than 12, compare the numerator to half of the denominator.



  	If the numerator is less than half of the denominator, the fraction is less than 12.

  	If the numerator is equal to half of the denominator, the fraction is equal to 12.

  	If the numerator is greater than half of the denominator, the fraction is greater than 12.




For example, in 38, half of 8 is 4. Since 3 is less than 4, 38<12.


In 58, half of 8 is 4. Since 5 is greater than 4, 58>12.


Main Idea 2: Compare to 1


The fraction 1 means one whole. A fraction is:



  	less than 1 when the numerator is less than the denominator

  	equal to 1 when the numerator equals the denominator




For example:



  	67<1 because 6 is less than 7

  	77=1




When two fractions are both close to 1, the one missing fewer pieces is greater.


For example, compare 78 and 56.


Both are less than 1, but:


  	78 is missing 18

  	56 is missing 16




Since 18 is a smaller missing part than 16, 78 is closer to 1. So:


78>56


Main Idea 3: Compare to 0


Fractions close to 0 are very small fractions. If two fractions are both close to 0, the one with fewer or smaller pieces may be smaller.


For example, compare 16 and 14.


Both fractions have 1 piece. But when a whole is cut into 6 equal parts, each part is smaller than when a whole is cut into 4 equal parts. So:


16<14


How to Use Benchmarks to Compare Fractions



  	Look at both fractions.

  	Ask: Is each fraction less than, equal to, or greater than 12?

  	Ask: Is each fraction close to 0 or close to 1?

  	Use that information to decide which fraction is greater.




Sometimes one fraction is below 12 and the other is above 12. Then it is easy to compare them.


For example, any fraction greater than 12 is larger than any fraction less than 12.


Worked Example 1


Compare 38 and 58.


Use the benchmark 12.



  	Half of 8 is 4.

  	In 38, 3 is less than 4, so 38<12.

  	In 58, 5 is greater than 4, so 58>12.




One fraction is less than 12, and the other is greater than 12. So:


38<58


Worked Example 2


Compare 25 and 12.


Half of 5 is 2 and a half. Since 2 is less than 2 and a half, 25 is less than 12.


So:


25<12


Worked Example 3


Compare 47 and 59.


Use the benchmark 12.



  	Half of 7 is 3 and a half. Since 4 is greater than 3 and a half, 47>12.

  	Half of 9 is 4 and a half. Since 5 is greater than 4 and a half, 59>12.




Both fractions are greater than 12, so we need to think a little more.


Let us see which one is closer to 12:


  	47 is just a little more than 12

  	59 is also just a little more than 12




Now think about their size compared to 1. Both are not very close to 1, so we compare how far above 12 they are. 47 is a little more above half than 59.


So:


47>59


Worked Example 4


Compare 78 and 67.


Use the benchmark 1.



  	78 is missing 18 to make 1.

  	67 is missing 17 to make 1.




Since 18 is smaller than 17, 78 is closer to 1.


So:


78>67


Helpful Tips



  	If one fraction is less than 12 and the other is greater than 12, the one greater than 12 is larger.

  	If both fractions are close to 1, compare what part is missing.

  	If both fractions are unit fractions, like 13 and 15, the fraction with the larger denominator is smaller.

  	Benchmarks help you think about size without always doing a lot of work.




Be Careful


Do not just look at which numerator is bigger or which denominator is bigger. You must think about the whole fraction.


For example, 35 and 49: even though 4 is bigger than 3, 49 is not bigger than 35. Use a benchmark:



  	35>12

  	49<12




So:


35>49


[image: 📋]   Summary


Benchmarks are easy fractions like 0, 12, and 1. We can compare other fractions by thinking about whether they are less than, equal to, or greater than these benchmarks.


Using benchmarks helps you understand the size of fractions quickly. It is a smart way to compare fractions and decide which one is greater or smaller.


  
  Put what you read to the test

  You've worked through Fraction Comparison using Benchmarks. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/395
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  Fractions Greater Than One


Sometimes a fraction does not name just part of one whole. Sometimes it names more than one whole. These are called fractions greater than one.


You already know that a fraction has two parts:


  	The denominator tells how many equal parts make 1 whole.

  	The numerator tells how many of those parts we have.




For example, in 34, the 4 means the whole is split into 4 equal parts, and the 3 means we have 3 of those parts.


But what if we have more parts than fit in one whole? Then the fraction can be greater than 1.


For example, in 54, the denominator is 4, so 1 whole is made of 4 fourths:


1=44

If we have 5 fourths, that is 1 whole and 1 more fourth. So 54 is greater than 1.


A fraction is greater than 1 when the numerator is larger than the denominator. That means we have enough equal parts to make at least 1 whole, and then maybe more.


Here are some examples of fractions greater than 1:


  	32

  	54

  	73

  	98




Notice that in each fraction, the numerator is bigger than the denominator.


It also helps to remember these special cases:


  	If the numerator is smaller than the denominator, the fraction is less than 1.

  	If the numerator is equal to the denominator, the fraction is exactly 1.

  	If the numerator is greater than the denominator, the fraction is greater than 1.




For example:


  	25<1

  	55=1

  	65>1




Thinking with unit fractions


A unit fraction has 1 on top, like 14 or 13. Fractions are built from unit fractions.


For example:


54=14+14+14+14+14

Since 4 fourths make 1 whole, we can group them:


54=44+14=1+14

This shows clearly that 54 is greater than 1.


How to see fractions greater than one with pictures


Imagine circles, rectangles, or bars split into equal parts.



  	If a shape is divided into 4 equal parts, then each part is 14.

  	4 fourths fill 1 whole shape.

  	If you have 5 fourths, you fill 1 whole shape and then 1 more fourth in another shape.




So 54 means one full whole and part of another whole.


How to place fractions greater than one on a number line


A number line helps show where a fraction belongs.


Let us place 54 on a number line. From 0 to 1, split the space into 4 equal parts. Then keep going from 1 to 2 using the same-size parts.


Because 44=1, the next fourth after 1 is 54. So 54 is just a little more than 1.


On a number line, fractions greater than 1 are found to the right of 1.


Worked Example 1: Is the fraction greater than 1?


Look at 76.



  	Compare the numerator and denominator.

  	The numerator is 7.

  	The denominator is 6.

  	Since 7>6, the fraction is greater than 1.




Answer: 76>1


Worked Example 2: Find the whole and the extra part


Look at 65.


We know that 5 fifths make 1 whole:


55=1

Now break 65 into 5 fifths and 1 more fifth:


65=55+15=1+15

Answer: 65 is 1 whole and 15 more.


Worked Example 3: Build a fraction from unit fractions


Suppose you have 8 pieces, and each piece is 13.


That means the total amount is:


13+13+13+13+13+13+13+13=83

Since 3 thirds make 1 whole, group the thirds:


83=33+33+23=1+1+23

Answer: 83 is greater than 1. It is 2 wholes and 23 more.


Worked Example 4: Compare fractions to 1 on a number line


Which fraction is farther to the right: 43 or 53?


Both fractions use thirds, so compare how many thirds there are.


  	43=1+13

  	53=1+23




Since 1+23 is more than 1+13, 53 is farther to the right.


Answer: 53


Helpful steps for understanding fractions greater than one



  	First, look at the denominator. It tells what kind of parts you have.

  	Next, ask how many of those parts make 1 whole.

  	Then, compare the numerator to the denominator.

  	If the numerator is bigger, the fraction is greater than 1.

  	You can also break the fraction into 1 whole plus extra parts.




Common mistakes to avoid



  	Do not think every fraction is less than 1. Some fractions are more than 1.

  	Do not look only at the numerator. You must compare it to the denominator.

  	Remember that 44=1, 33=1, and 88=1. When the top and bottom are equal, the fraction is exactly 1.




Let’s review with quick checks



  	Is 27 greater than 1? No, because 2<7.

  	Is 99 greater than 1? No, it equals 1.

  	Is 109 greater than 1? Yes, because 10>9.

  	Is 124 greater than 1? Yes, because 12>4.




[image: 📋]   Summary


Fractions greater than one name amounts larger than a whole. They happen when the numerator is greater than the denominator.


You can understand them by thinking about equal parts, grouping enough parts to make 1 whole, drawing models, or placing them on a number line. When you see a fraction like 54, think: 4 fourths make 1 whole, so 5 fourths means 1 whole and 1 extra fourth.


  
  Put what you read to the test

  You've worked through Fractions Greater Than One. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/396






  [image: 📝]   Lesson 84: Mixed Number Representations

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/445




  Mixed numbers and improper fractions are two ways to show the same amount.


A mixed number has a whole number and a fraction, like 213.


An improper fraction has a numerator greater than the denominator, like 73.


In this lesson, you will learn how to switch between these two forms and understand what they mean.


First, remember what a fraction means. The denominator tells how many equal parts make 1 whole. The numerator tells how many of those parts we have.


For example, in 34, the denominator is 4, so 1 whole is split into 4 equal parts. The numerator is 3, so we have 3 of those 4 parts.


A mixed number shows wholes and extra parts.



  	In 125, the 1 means 1 whole.

  	The 25 means 2 more fifths.

  	So 125 means 1 whole and 2 out of 5 more equal parts.




An improper fraction shows the total number of equal parts.


For example, 75 means 7 fifths. Since 5 fifths make 1 whole, 75 is more than 1 whole.


You can think of it like this:


75=55+25=125

So 75 and 125 are equivalent. They name the same amount.


How to change a mixed number into an improper fraction



  	Multiply the whole number by the denominator.

  	Add the numerator.

  	Keep the same denominator.




This works because each whole is made of that many fractional parts.


For example, in 324:



  	There are 3 wholes.

  	Each whole has 4 fourths.

  	So 3 wholes = 3×4=12 fourths.

  	Then add 2 more fourths.

  	That makes 14 fourths.




324=144

How to change an improper fraction into a mixed number



  	Ask: How many full groups of the denominator fit into the numerator?

  	The number of full groups is the whole number.

  	The leftover parts become the numerator of the fraction.

  	Keep the same denominator.




For example, in 114:



  	4 fourths make 1 whole.

  	11 fourths contains 2 full groups of 4 fourths.

  	That uses 8 fourths.

  	There are 3 fourths left.




114=234

Worked Example 1


Change 134 into an improper fraction.


Step 1: Multiply the whole number by the denominator.


1×4=4

Step 2: Add the numerator.


4+3=7

Step 3: Keep the denominator 4.


134=74

Worked Example 2


Change 223 into an improper fraction.


2 wholes means 2 groups of 3 thirds.


2×3=6

Add the extra 2 thirds.


6+2=8

Keep the denominator 3.


223=83

Worked Example 3


Change 92 into a mixed number.


2 halves make 1 whole. Now see how many groups of 2 are in 9.



  	8 makes 4 groups of 2.

  	1 is left over.




So there are 4 wholes and 1 half left.


92=412

Worked Example 4


Change 145 into a mixed number.


5 fifths make 1 whole. Find how many groups of 5 are in 14.



  	10 is 2 groups of 5.

  	4 is left over.




So there are 2 wholes and 4 fifths left.


145=245

A quick way to think about it



  	Mixed number to improper fraction: whole number parts + extra fraction parts

  	Improper fraction to mixed number: make as many wholes as you can, then write the leftover part




Watch out for these common mistakes:



  	Do not add the denominator when changing a mixed number to an improper fraction. Only multiply the whole number by the denominator, then add the numerator.

  	Do not change the denominator. The size of the parts stays the same.

  	When changing to a mixed number, the fraction part must be less than 1 whole. That means the numerator should be smaller than the denominator.




Try thinking about wholes and parts.


Suppose you have 136. Since 6 sixths make 1 whole, 12 sixths make 2 wholes, and 1 sixth is left.


136=216

Suppose you have 412. Four wholes means 8 halves, and 1 more half makes 9 halves.


412=92

[image: 📋]   Summary


Mixed numbers and improper fractions can show the same quantity in different ways. To change a mixed number to an improper fraction, multiply the whole number by the denominator, add the numerator, and keep the denominator. To change an improper fraction to a mixed number, make as many wholes as possible and write the leftover fraction.


  
  Put what you read to the test

  You've worked through Mixed Number Representations. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/397






  [image: 📝]   Lesson 85: Decomposing Fractions into Sums

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/446




  Decomposing Fractions into Sums means breaking one fraction into smaller fractions that add up to the same amount.


For example, the fraction 35 can be broken into:


35=15+15+15

It can also be broken into other sums, like:


35=15+25

All of these are correct because the pieces still make the same whole fraction.


Big idea: When fractions have the same denominator, you can add the numerators.


18+38=48

The denominator tells how many equal parts the whole is split into. The numerator tells how many of those parts we have.



  	The denominator stays the same when we decompose into fractions with like denominators.

  	The numerators must add up to the original numerator.




So if you want to decompose 56, you need fractions with denominator 6, and their numerators must add to 5.


Some possible ways are:


56=16+46

56=26+36

56=16+16+16+16+16

Each sum equals 56.


Unit fractions are fractions with 1 on top, like 14 or 19.


Every fraction can be written as a sum of unit fractions. This helps us understand what the fraction really means.


For example:


47=17+17+17+17

This shows that 47 means 4 copies of 17.


We can also decompose fractions in different ways, not just into unit fractions.


Here are some important steps to follow:



  	Look at the denominator.

  	Keep that denominator the same in each part.

  	Break the numerator into smaller numbers that add to the original numerator.

  	Write each part as a fraction.




Let’s practice with worked examples.


Example 1: Decompose 25


The denominator is 5, so each fraction in the sum must have denominator 5.


The numerator is 2, so we need numbers that add to 2.


One way is 1 and 1.


25=15+15

This is a sum of unit fractions.


Example 2: Decompose 46 in two different ways


The denominator stays 6.


The numerator 4 can be broken into 1 and 3.


46=16+36

The numerator 4 can also be broken into 2 and 2.


46=26+26

Both are correct because 1+3=4 and 2+2=4.


Example 3: Decompose 58 as a sum of unit fractions


We need 5 copies of 18.


58=18+18+18+18+18

This works because adding five eighths-sized pieces gives 58.


Example 4: Find two ways to decompose 79


The denominator is 9, so all parts must be ninths.


One way is to split 7 into 3 and 4.


79=39+49

Another way is to split 7 into 1, 2, and 4.


79=19+29+49

Both sums equal 79.


Helpful picture idea: Imagine a rectangle split into 8 equal parts. If 5 parts are shaded, that is 58. You can think of the shaded parts as:



  	5 single parts: 18+18+18+18+18

  	2 parts and 3 parts: 28+38




The total shaded amount does not change. Only the way we describe it changes.


Watch out for these mistakes:



  	Do not change the denominator when decomposing into sums with like denominators.

  	Make sure the numerators add correctly. For example, 37≠17+17, because 1+1=2, not 3.

  	Check your total. Ask, “Do these fractions together make the original fraction?”




Let’s look at one more quick check:


610=210+410

This is correct because the denominator stays 10 and 2+4=6.


Here is another correct decomposition:


610=110+110+110+310

That is correct because 1+1+1+3=6.


Summary: To decompose a fraction into a sum, keep the denominator the same and break the numerator into parts that add to the original numerator. A fraction can be decomposed in many different ways. Writing fractions as sums helps us understand them better.


  
  Put what you read to the test

  You've worked through Decomposing Fractions into Sums. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/398
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  Adding Fractions with Like Denominators


Fractions help us show parts of a whole. When we add fractions, we are putting parts together.


In this lesson, you will learn how to add fractions that have the same denominator. These are called like denominators.


For example, in the fraction 38, the top number is the numerator. It tells how many parts we have. The bottom number is the denominator. It tells how many equal parts the whole is split into.


When fractions have the same denominator, the pieces are the same size. That means we can add the numerators and keep the denominator the same.


Main Idea:


To add fractions with like denominators:


  	Add the numerators.

  	Keep the denominator the same.




We can write the rule like this:


ab+cb=a+cb

This works because the denominator tells the size of the parts, and the size of the parts does not change when we add them together.


Think of it like slices of a pizza. If each slice is 16 of the pizza, then adding 2 slices and 3 more slices gives 5 slices, and each slice is still 16 of the pizza.


26+36=56

Step-by-Step Method


  	Check that the denominators are the same.

  	Add the numerators.

  	Write the sum over the same denominator.

  	If needed, decide whether the answer is less than 1 whole, equal to 1 whole, or more than 1 whole.




Worked Example 1


Add 15+25.


The denominators are both 5, so the pieces are the same size.


Add the numerators: 1+2=3.


Keep the denominator 5.


15+25=35

So, the answer is 35.


Worked Example 2


Add 38+48.


The denominators are both 8, so we can add the numerators.


3+4=7


Keep the denominator 8.


38+48=78

So, the answer is 78.


Worked Example 3


Add 410+510.


The denominators are the same, so add the numerators: 4+5=9.


Keep the denominator 10.


410+510=910

So, the answer is 910.


Worked Example 4


Add 36+46.


The denominators are both 6, so add the numerators.


3+4=7


Keep the denominator 6.


36+46=76

This answer is more than 1 whole because 7 sixths is more than 6 sixths.


We know that:


66=1

So 76 means 1 whole and 16.


Important Things to Remember


  	The denominator tells the size of the pieces.

  	If the denominators are the same, the pieces are the same size.

  	Only the numerators get added.

  	The denominator stays the same.




A Quick Visual Idea


Imagine a bar split into 4 equal parts.


If you shade 14 and then shade 24 more, you have shaded 3 of the 4 equal parts.


14+24=34

You are counting how many equal parts are shaded. The size of each part stays 14.


Common Mistake


Some students try to add both the top and bottom numbers. That is not correct for adding fractions with like denominators.


For example:


27+37≠514

Instead, keep the denominator the same and only add the numerators:


27+37=57

Let’s Review with a Real-Life Example


Mia drank 28 of a bottle of juice in the morning and 38 of the bottle in the afternoon. How much did she drink in all?


The denominators are both 8, so add the numerators.


28+38=58

Mia drank 58 of the bottle in all.


[image: 📋]   Summary


When you add fractions with like denominators, you are adding parts that are the same size. Add the numerators and keep the denominator the same.


Always check that the denominators match first. If they do, adding is simple: count how many equal parts you have altogether.


  
  Put what you read to the test

  You've worked through Adding Fractions with Like Denominators. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/399
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  Subtracting Fractions with Like Denominators


Fractions tell us about parts of a whole. When we subtract fractions, we are finding out how much is left after some parts are taken away.


In this lesson, we will learn how to subtract fractions that have like denominators. Like denominators means the fractions have the same bottom number.


For example, in 58 and 28, both fractions have 8 on the bottom. That means they are divided into the same size parts, so we can subtract them easily.


What the denominator and numerator mean



  	The denominator is the bottom number. It tells how many equal parts the whole is split into.

  	The numerator is the top number. It tells how many parts we have.




When fractions have the same denominator, the pieces are the same size. So, when we subtract, we only subtract the number of pieces we have. The size of the pieces stays the same.


That means:


ab−cb=a−cb

We subtract the numerators and keep the denominator the same.


Why this works


Imagine a pizza cut into 6 equal slices. If you have 56 of the pizza and eat 26, you started with 5 sixths and took away 2 sixths. That leaves 3 sixths.


56−26=36

The slices are still sixths, so the denominator stays 6.


Using a number line


A number line can help you see fraction subtraction. Suppose you start at 58. If you subtract 28, you move left 2 eighths. You land on 38.


This shows that subtraction means moving backward by the amount being taken away.


Steps for subtracting fractions with like denominators



  	Check that the denominators are the same.

  	Subtract the numerators.

  	Keep the denominator the same.

  	If possible, write the answer in simplest form.




Worked Example 1


Find 47−17.


Step 1: The denominators are the same, so we can subtract.


Step 2: Subtract the numerators: 4−1=3.


Step 3: Keep the denominator 7.


47−17=37

Answer: 37


Worked Example 2


Find 69−49.


The denominators are both 9, so subtract the top numbers.


6−4=2

69−49=29

Answer: 29


Worked Example 3


Find 710−310.


Subtract the numerators and keep the denominator the same.


710−310=410

This answer can be simplified because 4 tenths is the same as 2 fifths.


410=25

Answer: 410, or in simplest form, 25


Worked Example 4


A ribbon is 812 of a meter long. Maria cuts off 512 of a meter. How much ribbon is left?


We subtract the fractions because some ribbon is taken away.


812−512=312

So 312 of a meter is left.


This can also be simplified to 14.


312=14

Answer: 312, or 14


Let’s connect this to a picture in your mind


Think of a bar split into 8 equal parts. If 6 parts are shaded, that is 68. If 2 shaded parts are taken away, 4 shaded parts remain. So:


68−28=48

You are removing some of the same-sized parts, so the denominator does not change.


Common mistake to avoid


Do not subtract the denominators.


For example, this is not correct:


58−28≠30

Instead, keep the denominator the same:


58−28=38

The denominator tells the size of the parts. The size of the parts does not change when you take some away.


Helpful tips



  	If the bottom numbers match, subtract the top numbers.

  	Keep the denominator the same.

  	Use a picture or number line if you want to see the parts being taken away.

  	Check whether your answer can be simplified.




Quick practice to think about



  	56−16=46

  	911−311=611

  	78−78=0




In the last problem, all the parts were taken away, so nothing is left.


[image: 📋]   Summary


To subtract fractions with like denominators, make sure the denominators are the same. Then subtract the numerators and keep the denominator the same.


You can think about fraction subtraction as taking away equal-size parts from a whole. A number line or picture can help you see what is left.


  
  Put what you read to the test

  You've worked through Subtracting Fractions with Like Denominators. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/400
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  Adding Mixed Numbers with Like Denominators


A mixed number has a whole number and a fraction together, like 238 or 514.


In this lesson, you will learn how to add mixed numbers when the denominators are the same. The denominator is the bottom number in a fraction.


When mixed numbers have like denominators, it means the fractions have the same bottom number. That makes adding easier, because you can add the fraction parts without changing the denominator.


For example, in 325+115, both fractions have denominator 5. So these are mixed numbers with like denominators.


Big idea: Add the whole numbers. Then add the fractions. If the fraction part is large enough to make a whole, regroup it.


Step-by-step method



  	Add the whole numbers.

  	Add the fractions.

  	Keep the same denominator.

  	If the fraction is an improper fraction (the top number is greater than or equal to the bottom number), change it into a whole number and a fraction.

  	Add any new whole number to the whole-number sum.

  	Simplify if needed.




Here is the pattern:


abn+cdn=(a+c)+b+dn

Then check if b+dn can make one or more whole numbers.


Important reminder: When the denominators are the same, you add the numerators, but the denominator stays the same.


27+37=57

You do not add the denominators.


Worked Example 1: No regrouping needed


Add 216+346.


First, add the whole numbers:


2+3=5

Next, add the fractions:


16+46=56

Put them together:


556

Answer: 216+346=556


In this example, the fraction part stayed less than 1 whole, so we did not need to regroup.


Worked Example 2: Regrouping to make 1 whole


Add 438+268.


First, add the whole numbers:


4+2=6

Next, add the fractions:


38+68=98

The fraction 98 is greater than 1 whole. Since 88=1, we can break 98 into:


98=88+18=118

Now add that extra whole number to the whole-number sum:


6+118=718

Answer: 438+268=718


This is called regrouping. The fractions made a new whole.


Worked Example 3: Fraction sum equals exactly 1 whole


Add 125+335.


Add the whole numbers:


1+3=4

Add the fractions:


25+35=55

And 55=1.


So add that 1 whole to the whole-number sum:


4+1=5

Answer: 125+335=5


Sometimes the answer is a whole number with no fraction part at all.


Worked Example 4: Simplify after adding


Add 314+214.


Add the whole numbers:


3+2=5

Add the fractions:


14+14=24

Put them together:


524

The fraction 24 can be simplified to 12.


524=512

Answer: 314+214=512


What regrouping means


Think of the fraction part as pieces of a whole. If the pieces add up to enough parts to make a whole, trade those parts for 1 whole.


For example, with eighths:



  	8/8=1 whole

  	9/8=118

  	13/8=158




So when adding mixed numbers, always check the fraction sum to see if it can make a whole.


Tips to remember



  	Add whole numbers and fractions separately.

  	If denominators are the same, keep that denominator.

  	Add only the top numbers in the fractions.

  	If the fraction is ≥1, regroup.

  	Simplify the fraction if you can.




Common mistakes to avoid



  	Mistake: Adding the denominators.
Correct: In 26+36, the answer is 56, not 512.

  	Mistake: Forgetting to add the extra whole after regrouping.
Correct: 6+98=6+118=718.

  	Mistake: Forgetting to simplify.
Correct: 24 should be written as 12.




Let’s review the steps one more time



  	Look at the denominators. Make sure they are the same.

  	Add the whole numbers.

  	Add the fractions.

  	If the fraction makes a whole or more, regroup.

  	Write the answer as a mixed number or whole number.

  	Simplify if possible.




[image: 📋]   Summary


To add mixed numbers with like denominators, add the whole numbers and add the fractions. Keep the same denominator for the fraction part.


If the fraction sum is equal to or greater than 1 whole, regroup by changing it into a whole number and a fraction. Then add that new whole to your answer.


With practice, you will get faster at seeing when the fractions make a whole. Remember: whole numbers together, fractions together, then regroup if needed.


  
  Put what you read to the test

  You've worked through Adding Mixed Numbers with Like Denominators. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/401






  [image: 📝]   Lesson 89: Subtracting Mixed Numbers with Like Denominators

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/450




  Subtracting Mixed Numbers with Like Denominators


Sometimes we need to subtract one mixed number from another mixed number.


A mixed number has a whole number and a fraction, like 526 or 346.


In this lesson, we will learn how to subtract mixed numbers when the fractions have the same denominator. We will also learn what to do when the top fraction is too small and we need to borrow or decompose one whole.


Step 1: Check the denominators.


If the denominators are the same, we can work with the fractions more easily. The denominator tells how many equal parts make one whole.


For example, in 58, the 8 means one whole is split into 8 equal parts.


Step 2: Subtract the whole numbers and fractions separately.


If the fraction on top is large enough, just subtract the whole numbers and subtract the fractions.


Example: 657−237


The denominators are both 7, so they are like denominators.


Subtract the whole numbers: 6−2=4


Subtract the fractions: 57−37=27


So the answer is:


657−237=427

What if the top fraction is smaller?


Look at this problem:


415−235

We cannot do 15−35 because there are not enough fifths.


So we decompose one whole from the 4. This means we take 1 away from the whole number and turn it into fifths.


Since one whole equals 55, we can rewrite:


415=365

Why? Because we took 1 whole from 4, leaving 3 wholes, and added 55 to 15:


55+15=65

Now subtract:


Whole numbers: 3−2=1


Fractions: 65−35=35


So:


415−235=135

Important idea: When you borrow 1 whole, turn that whole into a fraction with the same denominator.



	If the denominator is 4, then 1 whole is 44.

	If the denominator is 6, then 1 whole is 66.

	If the denominator is 9, then 1 whole is 99.




Steps for subtracting mixed numbers with like denominators



	Check that the denominators are the same.

	Compare the fractions.

	If the top fraction is greater than or equal to the bottom fraction, subtract normally.

	If the top fraction is smaller, decompose 1 whole from the first mixed number.

	Rewrite that 1 whole as a fraction with the same denominator.

	Subtract the whole numbers and the fractions.




Worked Example 1


Solve: 749−329


The denominators are both 9.


The top fraction 49 is bigger than 29, so no borrowing is needed.


Subtract the whole numbers: 7−3=4


Subtract the fractions: 49−29=29


Answer:


749−329=429

Worked Example 2


Solve: 526−156


The denominators are both 6.


The top fraction 26 is smaller than 56, so we need to decompose 1 whole.


Rewrite 526 as 486.


That works because:


526=4+(66+26)=486

Now subtract:


Whole numbers: 4−1=3


Fractions: 86−56=36


Answer:


526−156=336

Worked Example 3


Solve: 834−634


The denominators are both 4.


The fractions are equal, so subtract them:


Whole numbers: 8−6=2


Fractions: 34−34=04=0


Answer:


834−634=2

Worked Example 4


Solve: 618−278


The denominators are both 8.


The top fraction 18 is smaller than 78, so decompose 1 whole from 6.


Rewrite:


618=598

Now subtract:


Whole numbers: 5−2=3


Fractions: 98−78=28


So:


618−278=328

Helpful reminder


When you decompose, you are not changing the amount. You are only rewriting it in a way that makes subtraction easier.


For example:


415=365

These are equal amounts. They just look different.


Common mistakes to avoid



	Do not subtract the denominators. Keep the denominator the same.

	Do not forget to lower the whole number by 1 when you borrow.

	Do not forget to add the denominator as fractional parts when you decompose one whole.




For example, with 526, if you borrow 1 whole, the 5 becomes 4, and the fraction becomes 86, not 36.


Let’s review the big idea


Subtract mixed numbers with like denominators by looking at the fraction parts first.


If the first fraction is big enough, subtract normally.


If it is too small, decompose one whole into fractional parts with the same denominator, then subtract.


[image: 📋]   Summary


Mixed numbers have a whole number and a fraction. When subtracting mixed numbers with the same denominator, subtract the whole numbers and fractions separately if possible.


If the top fraction is smaller than the bottom fraction, decompose 1 whole from the first mixed number. Change that whole into a fraction with the same denominator, add it to the fraction part, and then subtract.


  
  Put what you read to the test

  You've worked through Subtracting Mixed Numbers with Like Denominators. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/402
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  Lesson: Multiplying a Fraction by a Whole Number Conceptually


Sometimes in math, we need to add the same fraction again and again. Instead of writing a long addition sentence, we can use multiplication.


When we multiply a fraction by a whole number, we are finding repeated groups of the same fraction. This lesson will help you understand what that means using pictures in your mind, repeated addition, and simple number patterns.


Important idea: Multiplying a fraction by a whole number means adding that fraction over and over.


For example, 3×14 means:


14+14+14

This is 3 groups of one-fourth.


Before we begin, remember:


  	A unit fraction has 1 on top, like 12, 15, or 18.

  	A fraction tells how many equal parts we have.

  	The denominator is the bottom number. It tells how many equal parts make one whole.

  	The numerator is the top number. It tells how many parts we have.




Main Idea 1: Multiply a unit fraction by a whole number


Let’s look at 4×13.


This means 4 groups of one-third:


13+13+13+13

When we add unit fractions with the same denominator, the denominator stays the same, and we add the numerators:


13+13+13+13=43

So:


4×13=43

This answer is more than 1 whole, because 3 thirds make 1 whole, and then there is 1 more third left.


You can think of 43 as:


33+13=113

Main Idea 2: Multiply a non-unit fraction by a whole number


Now let’s look at a fraction that does not have 1 on top, like 25.


If we have 3×25, that means 3 groups of two-fifths:


25+25+25

Add the numerators because the denominator stays the same:


25+25+25=65

So:


3×25=65

This is also more than 1 whole. Since 55=1, we can see that:


65=115

Main Idea 3: Think of multiplication as equal groups


A whole number tells how many groups there are. The fraction tells the size of each group.



  	In 2×34, there are 2 groups.

  	Each group is 34.

  	So we add 34 two times.




This gives:


34+34=64

And 64 is the same as 124, or 112.


Main Idea 4: A number line can help


A number line is a great way to show repeated addition of fractions.


For example, for 3×12, start at 0 and make 3 jumps of size 12:



  	First jump: 0→12

  	Second jump: 12→1

  	Third jump: 1→112




So:


3×12=32=112

The number line shows us that multiplying a fraction by a whole number is just making equal jumps again and again.


Worked Example 1


Find 2×16.


Step 1: Write it as repeated addition.


16+16

Step 2: Add the fractions.


16+16=26

Answer:


2×16=26

This is also the same as 13, but the important idea here is seeing it as 2 groups of one-sixth.


Worked Example 2


Find 5×14.


Step 1: Write repeated addition.


14+14+14+14+14

Step 2: Add the numerators.


54

Step 3: Think about wholes.


Since 44=1, then:


54=114

Answer:


5×14=54=114

Worked Example 3


Find 3×23.


Step 1: Write repeated addition.


23+23+23

Step 2: Add the numerators.


23+23+23=63

Step 3: Rename the fraction.


63=2

Answer:


3×23=2

This makes sense because 3 groups of two-thirds make exactly 2 wholes.


Worked Example 4


A ribbon is 38 yard long. Mia uses 4 pieces of ribbon. How much ribbon does she use in all?


Step 1: Find the repeated addition.


38+38+38+38

Step 2: Add the numerators.


128

Step 3: Think about wholes.


Since 88=1, then:


128=148

And 48 is the same as 12, so:


128=112

Answer: Mia uses 112 yards of ribbon in all.


Helpful Pattern to Notice


When multiplying a fraction by a whole number using repeated addition:


  	The denominator stays the same.

  	The numerator is added again and again.




For example:


4×27=27+27+27+27=87

Common Mistakes to Avoid



  	Do not add the denominators when the fractions are the same size. In repeated addition, the denominator stays the same.

  	Do not forget the meaning of the problem. 3×15 means 3 groups of one-fifth, not 315.

  	Check if your answer is more than 1 whole. If the numerator is greater than the denominator, the answer is more than 1.




Try Thinking These Through



  	2×35 means 35+35.

  	4×12 means four jumps of one-half on a number line.

  	3×46 means 3 equal groups of four-sixths.




Each time, ask yourself: How many groups are there? What fraction is in each group?


[image: 📋]   Summary


Multiplying a fraction by a whole number means repeated addition. The whole number tells how many groups there are, and the fraction tells the size of each group.


To solve, write the fraction again and again, then add. Keep the denominator the same and add the numerators. Sometimes the answer is less than 1, sometimes it is exactly 1 or more than 1.


If you can think of multiplication as equal groups or equal jumps on a number line, multiplying fractions by whole numbers will make much more sense.


  
  Put what you read to the test

  You've worked through Multiplying a Fraction by a Whole Number Conceptually. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/403






  
    
  [image: 📖]   Chapter 7

  Decimal Concepts and Fraction Connections
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  Connecting Tenths to Fractions and Decimals


Sometimes a whole is split into equal parts. When a whole is split into 10 equal parts, each part is called one tenth.


Tenths can be written in two ways:


  	as a fraction: 110

  	as a decimal: 0.1




This means:

110=0.1


In this lesson, you will learn how tenths connect to fractions and decimals, and how to read, write, and understand them.


1. What is a tenth?


Think about a bar, a strip, or a number line from 0 to 1. If it is divided into 10 equal parts, each small part is one tenth of the whole.


If you have 1 out of 10 equal parts, you have:

110


If you have 3 out of 10 equal parts, you have:

310


Fractions with 10 equal parts are called tenths.


2. How decimals show tenths


A decimal is another way to write part of a whole. The decimal point separates whole numbers from parts that are smaller than 1.


In the decimal 0.1:


  	The 0 means there are 0 wholes.

  	The 1 is in the tenths place.




So 0.1 means 1 tenth.


Here are more tenths written as fractions and decimals:


  	110=0.1

  	210=0.2

  	310=0.3

  	410=0.4

  	510=0.5

  	610=0.6

  	710=0.7

  	810=0.8

  	910=0.9




3. Reading tenths


It is important to read decimals correctly.



  	0.1 is read as one tenth.

  	0.4 is read as four tenths.

  	0.9 is read as nine tenths.




Do not read 0.4 as “zero point four” only. In math, it is helpful to say the place value name: four tenths.


4. Using a place value chart


A place value chart helps show where each digit belongs.


For the number 0.7:

OnesTenths07


This chart shows there are 0 ones and 7 tenths.


That means:

0.7=710


5. Connecting models, fractions, and decimals


You can think about tenths in different ways:


  	a picture split into 10 equal parts

  	a fraction with denominator 10

  	a decimal with one digit in the tenths place




These all match each other.


For example, if 6 out of 10 equal parts are shaded:


  	fraction: 610

  	decimal: 0.6

  	words: six tenths




6. Tenths on a number line


A number line can also show tenths. The space from 0 to 1 can be split into 10 equal parts.


Each jump is one tenth:

0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0


This helps us see that tenths are parts of one whole. As the decimal gets bigger, it moves closer to 1.


Worked Example 1: Write a fraction as a decimal


Write 310 as a decimal.


Step 1: The denominator is 10, so we are talking about tenths.

Step 2: The numerator is 3, so we have 3 tenths.

Answer:

310=0.3


Worked Example 2: Write a decimal as a fraction


Write 0.8 as a fraction.


Step 1: The 8 is in the tenths place.

Step 2: So the number means 8 tenths.

Answer:

0.8=810


Worked Example 3: Use words, fraction, and decimal


Write five tenths as a fraction and as a decimal.


Step 1: “Five tenths” means 5 parts out of 10.

Fraction:

510


Step 2: As a decimal, 5 is in the tenths place.

Decimal:

0.5


Answer:

five tenths=510=0.5


Worked Example 4: Think about a model


A rectangle is split into 10 equal parts. 9 parts are shaded. Write the shaded amount as a fraction and a decimal.


Step 1: There are 9 shaded parts out of 10 total parts.

Fraction:

910


Step 2: 9 tenths as a decimal is 0.9.


Answer:

910=0.9


7. Helpful patterns to notice



  	The denominator 10 means the number is in tenths.

  	In decimals with tenths, the digit to the right of the decimal point tells how many tenths there are.

  	0.1 is 1 tenth, 0.2 is 2 tenths, and the pattern keeps going.

  	1.0 means 10 tenths, which makes 1 whole.




For example:

1010=1.0=1


8. Common mistakes to avoid



  	Mistake: Thinking 0.1 means 1 whole. 
 Remember: It means 1 tenth, which is less than 1.

  	Mistake: Forgetting that the first place after the decimal point is the tenths place. 
 Remember: The digit right after the decimal shows tenths.

  	Mistake: Mixing up 110 and 101. 
 Remember: 110 is a small part of a whole.




[image: 📋]   Summary


When a whole is divided into 10 equal parts, each part is one tenth.


One tenth can be written as a fraction and as a decimal:

110=0.1


Any number of tenths can be shown in these matching ways:


  	410=0.4 means four tenths

  	710=0.7 means seven tenths

  	910=0.9 means nine tenths




Fractions, decimals, words, pictures, and number lines can all help you understand tenths. They are just different ways to show the same amount.


  
  Put what you read to the test

  You've worked through Connecting Tenths to Fractions and Decimals. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/404
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  Connecting Hundredths to Fractions and Decimals


Sometimes a whole is split into many tiny equal parts. When a whole is divided into 100 equal parts, each part is called a hundredth.


Hundredths can be written in three connected ways:


  	as words: hundredths

  	as a fraction: for example, 37100

  	as a decimal: for example, 0.37




In this lesson, you will learn how fractions with a denominator of 100 connect to decimals, and how a 10 by 10 grid can help you see the amount.


What does a 10 by 10 grid show?


A 10 by 10 grid has 10 rows and 10 columns. That means it has:


10×10=100

So the whole grid stands for 1 whole, and each small square stands for 1 hundredth, or 1100.


If you shade some of the 100 small squares, the shaded part can be written as a fraction out of 100 and as a decimal.


For example:


  	1 shaded square = 1100=0.01

  	10 shaded squares = 10100=0.10

  	45 shaded squares = 45100=0.45




Understanding the decimal places


Decimals show parts of a whole. The digits to the right of the decimal point have special place values.



  	The first place to the right is the tenths place.

  	The second place to the right is the hundredths place.




So in the decimal 0.37:


  	the 3 means 3 tenths

  	the 7 means 7 hundredths




This means 0.37 is 37 hundredths altogether.


0.37=37100

How tenths and hundredths work together


One tenth is bigger than one hundredth. That is because:


110=10100

This means 1 tenth is the same as 10 hundredths.


On a 10 by 10 grid, one full row of 10 small squares is 10100, which is also 110, or 0.1.


So if you see 2 full rows shaded, that means:


20100=210=0.20=0.2

The zero in 0.20 shows 0 hundredths left over after 2 tenths. Both 0.20 and 0.2 mean the same amount.


A helpful pattern


Fractions with 100 on the bottom connect very neatly to decimals.



  	4100=0.04

  	19100=0.19

  	80100=0.80

  	100100=1.00




Notice that the number of hundredths becomes the digits after the decimal point.


If the fraction is 6100, the decimal is not 0.6. It is:


6100=0.06

That is because 6 hundredths means 0 tenths and 6 hundredths.


Worked Example 1: From a shaded grid to a fraction and decimal


A 10 by 10 grid has 23 shaded squares.


Step 1: Write the fraction.


23100

Step 2: Write the decimal.


0.23

Answer: 23 shaded squares represent 23100 or 0.23.


Worked Example 2: From a fraction to a decimal


Write 7100 as a decimal.


Since the fraction is 7 hundredths, the 7 goes in the hundredths place.


7100=0.07

Answer: 7100 is 0.07.


Worked Example 3: From a decimal to a fraction


Write 0.48 as a fraction with denominator 100.


The decimal 0.48 means 48 hundredths.


0.48=48100

Answer: 0.48 is 48100.


Worked Example 4: Thinking with tenths and hundredths


A grid shows 3 full rows shaded and 6 more small squares shaded.


Each full row has 10 squares, so 3 full rows means:


3×10=30

Then add the 6 more squares:


30+6=36

So 36 out of 100 squares are shaded.


36100=0.36

You can also think of this as 3 tenths and 6 hundredths.


Important ideas to remember



  	A whole split into 100 equal parts gives hundredths.

  	A 10 by 10 grid has 100 small squares, so it is a great model for hundredths.

  	Fractions with denominator 100 match decimals with two digits after the decimal point.

  	1100=0.01

  	10100=0.10=0.1

  	37100=0.37




Common mistake to watch for


Be careful not to mix up tenths and hundredths.



  	0.4 means 4 tenths, or 40100

  	0.04 means 4 hundredths, or 4100




These are not the same. The 4 in 0.4 is in the tenths place, but the 4 in 0.04 is in the hundredths place.


Quick practice questions


  	Write 15100 as a decimal.

  	Write 0.62 as a fraction with denominator 100.

  	A grid has 9 shaded squares. Write the fraction and decimal.

  	A grid has 54 shaded squares. Write the fraction and decimal.




Answers


  	0.15

  	62100

  	9100 and 0.09

  	54100 and 0.54




[image: 📋]   Summary


Hundredths are parts of a whole when the whole is split into 100 equal pieces. A 10 by 10 grid helps you see these 100 parts clearly. Fractions with denominator 100 and decimals with two places after the decimal point show the same amount, like 25100=0.25.


  
  Put what you read to the test

  You've worked through Connecting Hundredths to Fractions and Decimals. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/405
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  Decimal Place Value Structure helps us understand numbers that are smaller than 1. Decimals are part of our base-ten number system, just like ones, tens, and hundreds.


When we write a decimal, we use a decimal point. The decimal point separates whole numbers from parts of a whole.


For example, in the number 3.45, the 3 is a whole number. The digits after the decimal point show parts of 1.


Place value continues in a pattern. To the left of the decimal point, the value gets 10 times bigger each step. To the right of the decimal point, the value gets 10 times smaller each step.


Here is a simple place value chart:


TensOnes.TenthsHundredths101.1101100

This shows that:


  	1 one is 1 whole.

  	1 tenth is 110 of a whole.

  	1 hundredth is 1100 of a whole.




Decimals are closely connected to fractions.


  	0.1=110

  	0.2=210

  	0.01=1100

  	0.25=25100




Tenths are larger than hundredths because a tenth means a whole is split into 10 equal parts, and a hundredth means a whole is split into 100 equal parts.


Think about money. One dollar is one whole. One dime is 110 of a dollar, or $0.10. One penny is 1100 of a dollar, or $0.01.


This means:


  	0.1 is the same as 0.10

  	110 is the same amount as 10100




Adding a zero at the end of a decimal does not change its value if the zero is to the right of the last digit. So 0.5=0.50.


Reading decimals is important.


  	0.7 is read as seven tenths.

  	0.34 is read as thirty-four hundredths.

  	2.8 is read as two and eight tenths.

  	5.06 is read as five and six hundredths.




Notice that each digit has a value based on its place.


In 4.27:


  	The 4 is in the ones place, so it means 4 ones.

  	The 2 is in the tenths place, so it means 2 tenths, or 210.

  	The 7 is in the hundredths place, so it means 7 hundredths, or 7100.




So we can write:


4.27=4+210+7100

Now let’s work through some examples.


Example 1: What value does the 6 have in 0.6?

The 6 is in the tenths place. So its value is 6 tenths.


0.6=610

Answer: The 6 means 6 tenths.


Example 2: Write 0.43 as a fraction using tenths and hundredths.

The 4 is in the tenths place, so it means 410.

The 3 is in the hundredths place, so it means 3100.


0.43=410+3100

We can also say:


0.43=43100

Answer: 0.43 is 4 tenths and 3 hundredths, or 43 hundredths.


Example 3: Which is greater, 0.5 or 0.05?

0.5 means 5 tenths.

0.05 means 5 hundredths.

A tenth is bigger than a hundredth, so 5 tenths is greater than 5 hundredths.


0.5>0.05

Answer: 0.5 is greater.


Example 4: What number is shown by 3 ones, 2 tenths, and 5 hundredths?

Start with 3 ones: 3

Add 2 tenths: 0.2

Add 5 hundredths: 0.05


3+0.2+0.05=3.25

Answer: The number is 3.25.


Here are some important ideas to remember:


  	The decimal point separates whole numbers from parts of a whole.

  	The first place to the right of the decimal is tenths.

  	The second place to the right of the decimal is hundredths.

  	0.1=110

  	0.01=1100

  	Tenths are bigger than hundredths.

  	Each place to the right is 10 times smaller.




Quick Check


  	In 2.4, what place is the 4 in?

  	In 0.18, what does the 8 mean?

  	Write 0.7 as a fraction.

  	Which is greater: 0.9 or 0.09?




Answers:


  	The 4 is in the tenths place.

  	The 8 means 8 hundredths.

  	0.7=710

  	0.9 is greater.




[image: 📋]   Summary

Decimals show parts of a whole in our base-ten system. The places to the right of the decimal point are tenths and hundredths. Knowing the value of each place helps you read, write, compare, and understand decimals correctly.


  
  Put what you read to the test

  You've worked through Decimal Place Value Structure. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/406
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  Representing Decimals on Grids and Number Lines


Decimals are numbers that show parts of a whole. They help us describe amounts smaller than 1.


In 4th grade, a very important idea is that decimals are connected to fractions. For example, one tenth can be written as the fraction 110, and it can also be written as the decimal 0.1.


When we represent decimals on grids and number lines, we are showing exactly how much of a whole we have. This helps us see where a decimal belongs and what it means.


Big idea: decimals are based on tens. The first place to the right of the decimal point is the tenths place.


Here are some examples of tenths:


  	0.1=110

  	0.2=210

  	0.5=510

  	0.9=910




Let’s learn how to show these decimals in two ways.


1. Representing decimals on a grid


A grid can show one whole split into equal parts. For tenths, we often use a rectangle or strip divided into 10 equal parts.


If the whole is divided into 10 equal parts, then each part is one tenth.


So if 3 out of the 10 parts are shaded, that means:

310=0.3


This means the decimal tells how many tenths are shaded.


Here is how to think about it:


  	Count the total equal parts in the whole: 10

  	Count the shaded parts

  	Write that amount as tenths

  	Then write the decimal




For example, if 7 of the 10 parts are shaded:

710=0.7


2. Representing decimals on a number line


A number line shows numbers in order from least to greatest. Decimals between 0 and 1 can be placed on a number line by dividing the space from 0 to 1 into 10 equal parts.


Each jump on that number line is one tenth.


So the marks would be:


  	0

  	0.1

  	0.2

  	0.3

  	0.4

  	0.5

  	0.6

  	0.7

  	0.8

  	0.9

  	1




This means 0.6 is the sixth tick mark after 0 if the line from 0 to 1 is divided into 10 equal parts.


Important connection:

Decimals on a number line are placed by their value. A larger decimal is farther to the right.


For example:


  	0.2 is to the left of 0.5

  	0.8 is to the right of 0.3




How grids and number lines are alike


  	Both show parts of a whole

  	Both help us see tenths clearly

  	Both connect decimals to fractions




How they are different


  	A grid shows parts shaded in a whole shape

  	A number line shows where a decimal is located between numbers




Worked Example 1: Represent a decimal on a grid

A strip is divided into 10 equal boxes. 4 boxes are shaded. What decimal does this show?



  	There are 10 equal parts, so we are working with tenths.

  	4 parts are shaded, so the fraction is 410.

  	The decimal for 410 is 0.4.




Answer: The grid shows 0.4.


Worked Example 2: Represent a decimal on a number line

Where should 0.7 go on a number line from 0 to 1?



  	Divide the space from 0 to 1 into 10 equal parts.

  	Each part is one tenth.

  	0.7 means 7 tenths.

  	Start at 0 and count 7 equal jumps to the right.




Answer: 0.7 is at the seventh tick mark after 0.


Worked Example 3: Connect a fraction, decimal, and location

A point is placed at the third mark after 0 on a number line from 0 to 1 that is divided into 10 equal parts. What fraction and decimal does it represent?



  	The line is divided into 10 equal parts, so each mark is one tenth.

  	The third mark after 0 is 3 tenths.

  	The fraction is 310.

  	The decimal is 0.3.




Answer: The point represents 310 and 0.3.


Worked Example 4: Compare decimals using a number line

Which decimal is greater: 0.4 or 0.9?



  	On a number line, numbers farther right are greater.

  	0.4 is 4 tenths.

  	0.9 is 9 tenths.

  	9 tenths is more than 4 tenths.




Answer: 0.9 is greater than 0.4.


Tips for success


  	Look carefully at how many equal parts the whole is split into.

  	If there are 10 equal parts, think in tenths.

  	Count shaded parts on grids carefully.

  	On number lines, count equal spaces, not just marks quickly.

  	Remember that decimals get larger as you move right on the number line.




Common mistakes to avoid


  	Mixing up the number of shaded parts with the total number of parts

  	Forgetting that 0.5 means 5 tenths, not 50

  	Placing decimals unevenly on a number line instead of using equal spacing

  	Thinking 0.10 is different from 0.1; both mean one tenth




Quick check questions


  	If 9 out of 10 parts are shaded on a grid, what decimal is shown? 0.9

  	What fraction matches 0.2? 210

  	On a number line from 0 to 1 divided into 10 equal parts, where is 0.1? the first mark after 0

  	Which is farther right: 0.6 or 0.3? 0.6




[image: 📋]   Summary


Decimals show parts of a whole, and in this lesson we used tenths. On a grid, the decimal tells how many of the 10 equal parts are shaded. On a number line, the decimal tells how far a point is from 0 when the space to 1 is split into 10 equal parts.


Remember these connections:


  	0.1=110

  	0.5=510

  	0.8=810




If you can count tenths on a grid and on a number line, you can represent decimals correctly.


  
  Put what you read to the test

  You've worked through Representing Decimals on Grids and Number Lines. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/407
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  Translating Between Fractions and Decimals


Sometimes a number less than 1 can be written in two different ways: as a fraction or as a decimal. In this lesson, we will learn how to move back and forth between these forms.


We will only use fractions with denominators of 10 and 100. These are perfect for decimals because our number system is based on tens.


Big idea: Fractions and decimals can name the same amount.


For example, 310 and 0.3 mean the same thing.


Also, 27100 and 0.27 mean the same thing.


Understanding tenths and hundredths


When a whole is split into 10 equal parts, each part is called one tenth. We write that as 110, and as a decimal it is 0.1.


When a whole is split into 100 equal parts, each part is called one hundredth. We write that as 1100, and as a decimal it is 0.01.


The first place to the right of the decimal point is the tenths place. The second place is the hundredths place.


So:



  	0.4 means 4 tenths, or 410

  	0.08 means 8 hundredths, or 8100

  	0.56 means 56 hundredths, or 56100




How to change a fraction into a decimal


If the denominator is 10, write the numerator in the tenths place.


Examples:



  	710=0.7

  	210=0.2




If the denominator is 100, write the numerator in the hundredths place.


Examples:



  	9100=0.09

  	45100=0.45




Important: Sometimes you need a zero to hold a place.


For example, 6100 is not 0.6. It is 0.06, because 6 is in the hundredths place.


How to change a decimal into a fraction


Look at the last digit in the decimal.



  	If there is 1 digit after the decimal point, write a fraction with denominator 10.

  	If there are 2 digits after the decimal point, write a fraction with denominator 100.




Examples:



  	0.5=510

  	0.12=12100

  	0.3=310

  	0.70=70100




Remember: A zero at the end of a decimal can still matter when you are thinking about place value. For example, 0.7 means 7 tenths, and 0.70 means 70 hundredths. These are equal amounts.


We can show that with fractions too:


710=70100

Worked Example 1


Change 410 into a decimal.



  	The denominator is 10, so we use the tenths place.

  	The numerator is 4, so write 4 in the tenths place.




Answer:


410=0.4

Worked Example 2


Change 23100 into a decimal.



  	The denominator is 100, so we use the hundredths place.

  	The numerator is 23, so write 23 as hundredths.




Answer:


23100=0.23

Worked Example 3


Change 0.8 into a fraction.



  	There is 1 digit after the decimal point.

  	That means the number is in tenths.

  	Write 8 over 10.




Answer:


0.8=810

Worked Example 4


Change 0.06 into a fraction.



  	There are 2 digits after the decimal point.

  	That means the number is in hundredths.

  	Write 6 hundredths as a fraction.




Answer:


0.06=6100

Watch out for these common mistakes



  	Do not say 0.4=4100. Since 4 is in the tenths place, 0.4=410.

  	Do not say 5100=0.5. Five hundredths is 0.05, not 0.5.

  	Count the digits after the decimal carefully.




Helpful thinking trick


You can read decimals by place value.



  	0.2 is “2 tenths”

  	0.14 is “14 hundredths”

  	0.09 is “9 hundredths”




Then write the matching fraction:



  	2 tenths = 210

  	14 hundredths = 14100

  	9 hundredths = 9100




Quick practice ideas



  	910=0.9

  	31100=0.31

  	0.7=710

  	0.25=25100




[image: 📋]   Summary


Fractions with denominators of 10 and 100 match decimals very well.



  	Tenths match decimals with 1 digit after the decimal point.

  	Hundredths match decimals with 2 digits after the decimal point.

  	A zero can be important, like in 0.06, which means 6100.




When you know the place value, you can translate between fractions and decimals easily.


  
  Put what you read to the test

  You've worked through Translating Between Fractions and Decimals. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/408
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  Equivalent Decimals are decimals that look different but have the same value.


For example, 0.5 and 0.50 are equivalent decimals. They are written with a different number of digits, but they mean the same amount.


In this lesson, you will learn how to see equivalent decimals with place value, with fractions, and with simple visual thinking.


First, remember decimal place value.



  	The first place to the right of the decimal point is the tenths place.

  	The second place to the right of the decimal point is the hundredths place.




So in 0.5, the 5 means 5 tenths.


We can write that as a fraction:


0.5=510


In 0.50, the 5 is in the tenths place and the 0 is in the hundredths place. That means 50 hundredths.


We can write that as a fraction:


0.50=50100


Now compare the fractions:


510=50100


Since these fractions are equal, the decimals are also equal:


0.5=0.50


Why does adding a zero at the end not change the value?


When a zero is added to the end of a decimal, the amount does not get bigger. It is like naming the same amount in a different way.


Think about money. A half dollar can be written as $0.5 dollars or $0.50 dollars. Both mean 50 cents.


So the zero at the end is a placeholder. It shows there are 0 extra hundredths, but the value stays the same.


Visual model idea


Imagine a square divided into 10 equal strips. If 5 strips are shaded, that is 5 tenths:


510=0.5


Now imagine the same whole square divided into 100 tiny equal parts. If 50 tiny parts are shaded, that is 50 hundredths:


50100=0.50


The shaded area is the same amount of the whole. The picture does not get larger or smaller. Only the way we name the amount changes.


This is why the lesson says that 0.5 exactly equals 0.50 without changing spatial volume. The space covered is the same.


Important rule:



  	Adding zeros to the right end of a decimal does not change its value.

  	Removing zeros from the right end of a decimal does not change its value either.




For example:



  	0.5=0.50=0.500

  	0.7=0.70

  	0.23=0.230




Be careful! Zeros do not always leave the value unchanged.


If you put a zero in a different place, the value can change.



  	0.5=0.50 because the zero is added at the end.

  	But 0.5≠0.05 because now the 5 moved from the tenths place to the hundredths place.




Look at the fractions:


0.5=510

0.05=5100


Since 510 and 5100 are not equal, 0.5 and 0.05 are not equal.


Worked Example 1


Show why 0.3 and 0.30 are equivalent.



  	Write each decimal as a fraction.




0.3=310

0.30=30100



  	Compare the fractions.




310=30100


So:


0.3=0.30


Worked Example 2


Are 0.8 and 0.80 equal?



  	Read the place values.

  	0.8 means 8 tenths.

  	0.80 means 80 hundredths.




Now write them as fractions:


0.8=810

0.80=80100


These fractions are equal, so the decimals are equal.


0.8=0.80


Worked Example 3


Are 0.4 and 0.04 equivalent decimals?


Write each one as a fraction:


0.4=410

0.04=4100


These are not the same fraction. 4 tenths is much larger than 4 hundredths.


So:


0.4≠0.04


These are not equivalent decimals.


Worked Example 4


Explain why 0.25 and 0.250 are equivalent.



  	0.25 means 25 hundredths.

  	0.250 means 250 thousandths.




Both names describe the same part of one whole. Adding the zero at the end does not change the amount.


So:


0.25=0.250


How to check if decimals are equivalent



  	Look to see whether a zero was added or removed only at the end.

  	Think about the place value of the digits.

  	Write the decimals as fractions if needed.

  	Ask: Do they name the same part of the whole?




Try thinking about these:



  	0.6 and 0.60 [image: →] equivalent

  	0.12 and 0.120 [image: →] equivalent

  	0.9 and 0.09 [image: →] not equivalent




[image: 📋]   Summary


Equivalent decimals are decimals that have the same value even if they are written differently. Adding a zero to the right end of a decimal does not change the amount. This is because the decimal still names the same part of the whole, just like 0.5=0.50 and 510=50100.


  
  Put what you read to the test

  You've worked through Equivalent Decimals. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/409






  [image: 📝]   Lesson 97: Comparing Decimals using Place Value

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/458




  Comparing Decimals using Place Value


Decimals are numbers that show parts of a whole. They help us write numbers that are less than 1, or numbers that have a whole number part and a part of a whole.


When we compare decimals, we are deciding which decimal is greater, which is less, or if they are equal. We use place value to do this carefully.


Remember these comparison symbols:


	6gt; means greater than

	6lt; means less than

	= means equal to




For example, in 0.7>0.5, the decimal 0.7 is greater than 0.5.


Understanding decimal place value


Place value tells us what each digit is worth. In decimals, the places to the right of the decimal point are parts of one whole.


Here are some important decimal places:


	Ones

	Tenths

	Hundredths




For example, in 3.48:


	The 3 is in the ones place

	The 4 is in the tenths place

	The 8 is in the hundredths place




We can also connect decimals to fractions:


	0.4=410

	0.08=8100

	0.35=35100




This helps us understand that tenths are bigger pieces than hundredths. One tenth is larger than one hundredth.


How to compare decimals


To compare decimals using place value, follow these steps:


	Line up the decimal points.

	Compare the digits from left to right.

	Start with the greatest place value.

	If the digits are the same, move to the next place to the right.

	Keep going until you find a difference.




You can think: Compare the biggest place first.


Main idea: The first place where the digits are different tells you which number is greater.


Example 1: Compare decimals with tenths


Compare 0.6 and 0.4.


Both numbers have 0 ones. So we look at the tenths.


	0.6 has 6 tenths

	0.4 has 4 tenths




Since 6 tenths is greater than 4 tenths, we know:


0.6>0.4

As fractions, this is 610>410, which also shows why 0.6 is greater.


Example 2: Compare decimals with the same tenths


Compare 0.35 and 0.32.


First, line up the decimal points:


0.350.32

Compare each place from left to right:


	Ones: both have 0

	Tenths: both have 3

	Hundredths: one has 5, the other has 2




The tenths are the same, so we compare the hundredths. Since 5>2, we know 35 hundredths is greater than 32 hundredths.


0.35>0.32

As fractions, 0.35=35100 and 0.32=32100. Since 35>32, 0.35 is greater.


Example 3: Compare a number with ones and tenths


Compare 2.4 and 2.39.


It can help to write 2.4 as 2.40. Adding a zero at the end does not change the value.


2.4=2.40

Now compare:


2.402.39


	Ones: both have 2

	Tenths: both have 4 and 3? Wait carefully.




Let us line them up correctly:



	2.40: 2 ones, 4 tenths, 0 hundredths

	2.39: 2 ones, 3 tenths, 9 hundredths




We compare the tenths first:


	2.40 has 4 tenths

	2.39 has 3 tenths




Since 4 tenths is greater than 3 tenths, we know:


2.4>2.39

Even though 9 hundredths sounds big, tenths are a bigger place than hundredths. We must compare the larger place value first.


Example 4: Compare decimals with the same ones and tenths


Compare 4.07 and 4.7.


Write 4.7 as 4.70 so both numbers have hundredths.


4.074.70

Now compare from left to right:


	Ones: both have 4

	Tenths: 0 and 7




Since 0<7, we know:


4.07<4.7

This is an important reminder: 4.07 is not greater just because 7 is greater than 0. We must look at the place value. In 4.07, the 7 is in the hundredths place. In 4.7, the 7 is in the tenths place, and tenths are greater than hundredths.


Helpful tips


	Line up decimal points before comparing.

	Start on the left with the greatest place value.

	If needed, add zeros to the end of a decimal. This does not change the value. For example, 0.5=0.50.

	Do not compare decimals by just looking at the number of digits.




A common mistake


Some students think 0.9<0.12 because 12 is bigger than 9. But that is not how decimals work.


Write 0.9 as 0.90:


0.900.12

Now compare:


	Tenths: 9 tenths and 1 tenth




Since 9>1, we know:


0.9>0.12

Why place value matters


Each place in a decimal has a different value. A digit in the tenths place is worth more than the same digit in the hundredths place.


For example:


	0.5 means 5 tenths

	0.05 means 5 hundredths




Since tenths are larger than hundredths:


0.5>0.05

Try this thinking


When comparing decimals, ask yourself:


	Do the ones match?

	If yes, do the tenths match?

	If yes, do the hundredths match?

	Where is the first place that is different?




That first difference tells which number is greater.


[image: 📋]   Summary


To compare decimals, line up the decimal points and compare digits from left to right. Start with the ones place, then tenths, then hundredths. The first place where the digits are different shows which decimal is greater or less.


Remember that place value is very important. A digit in the tenths place is worth more than a digit in the hundredths place. You can also add zeros to the end of a decimal to help compare, like 0.6=0.60.


  
  Put what you read to the test

  You've worked through Comparing Decimals using Place Value. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/410






  [image: 📝]   Lesson 98: Ordering Decimals

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/459




  Ordering Decimals means putting decimals in order from least to greatest or from greatest to least.


Decimals are numbers that show parts of a whole. They are connected to fractions. For example, 0.4 means 410, and 0.25 means 25100.


When we order decimals, we compare the value of each number carefully. A longer decimal is not always greater. We must look at each place value.


Place value helps us compare decimals:


  	Ones place is to the left of the decimal point.

  	Tenths place is the first digit to the right of the decimal point.

  	Hundredths place is the second digit to the right of the decimal point.




For example, in 0.37:


  	3 is in the tenths place, so it means 310

  	7 is in the hundredths place, so it means 7100




A very helpful trick is to make the decimals the same length by adding zeros at the end. This does not change the value.


For example:

0.4=0.40

0.7=0.70

0.25=0.25


Adding a zero at the end is like saying:

0.4=410=40100=0.40


This helps us compare decimals fairly.


Steps for ordering decimals:


  	Write the decimals in a list.

  	Make sure they have the same number of decimal places by adding zeros if needed.

  	Compare from left to right.

  	Look at the ones place first, then tenths, then hundredths.

  	Put them in the order asked for.




Worked Example 1: Order from least to greatest

Order: 0.4,0.7,0.2


These decimals all have tenths only, so we compare the tenths digits:


  	0.4 has 4 tenths

  	0.7 has 7 tenths

  	0.2 has 2 tenths




From least to greatest:

0.2, 0.4, 0.7


Worked Example 2: Order from least to greatest

Order: 0.5,0.35,0.8


First, make them the same length:

0.5=0.50

0.35=0.35

0.8=0.80


Now compare:


  	0.35 has 3 tenths

  	0.50 has 5 tenths

  	0.80 has 8 tenths




So the order is:

0.35, 0.5, 0.8


Worked Example 3: Order from greatest to least

Order: 0.62,0.6,0.59


Make them the same length:

0.62=0.62

0.6=0.60

0.59=0.59


Now compare from left to right:


  	All have 0 ones.

  	In the tenths place, 0.62 and 0.60 have 6 tenths, but 0.59 has 5 tenths.

  	So 0.59 is the smallest.

  	Now compare 0.62 and 0.60: both have 6 tenths.

  	Look at the hundredths place: 2 hundredths is greater than 0 hundredths.




From greatest to least:

0.62, 0.6, 0.59


Worked Example 4: Order from least to greatest

Order: 1.05,0.95,1.5,1.05


Make the decimals the same length:

1.05=1.05

0.95=0.95

1.5=1.50

1.05=1.05


Compare the ones place first:


  	0.95 has 0 ones.

  	The others have 1 one.




So 0.95 is the smallest.


Now compare the numbers with 1 one:


  	1.05

  	1.05

  	1.50




In the tenths place, 1.05 has 0 tenths and 1.50 has 5 tenths, so 1.50 is greater.


From least to greatest:

0.95, 1.05, 1.05, 1.5


Important reminders:


  	Line up decimal points when comparing.

  	Add zeros at the end if needed.

  	Compare place by place from left to right.

  	Do not decide by how many digits a decimal has.




Watch out for this mistake:

Some students think 0.8<0.35 because 35 is bigger than 8. But this is not correct.


Write them with the same number of digits:

0.8=0.80

0.35=0.35


Now compare:


  	0.80 has 8 tenths

  	0.35 has 3 tenths




Since 8 tenths is greater than 3 tenths, we know:

0.8>0.35


[image: 📋]   Summary

To order decimals, compare their place values. Start with the ones place, then tenths, then hundredths. If needed, add zeros at the end so the decimals have the same number of places. This makes it easier to see which decimal is greater or smaller.


  
  Put what you read to the test

  You've worked through Ordering Decimals. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/411






  [image: 📝]   Lesson 99: Adding Tenths and Hundredths

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/460




  Adding Tenths and Hundredths


Decimals help us show parts of a whole that are smaller than 1. In this lesson, we will learn how to add tenths and hundredths.


We will also connect decimals to fractions, because decimals and fractions can show the same amount. This helps us understand why the addition works.


A tenth means one part out of 10 equal parts. We can write one tenth as 110 or as the decimal 0.1.


A hundredth means one part out of 100 equal parts. We can write one hundredth as 1100 or as the decimal 0.01.


Here are some matching decimals and fractions:


  	0.1=110

  	0.2=210

  	0.01=1100

  	0.25=25100




Important idea: Tenths can be renamed as hundredths. This helps when we add.


For example, 110 is the same as 10100. So:


0.1=0.10

Both numbers mean the same amount. The zero at the end does not change the value.


Why do we rename tenths as hundredths? Because it is easier to add when both numbers are written in the same-sized parts.


Think about fractions. It is hard to add 310 and 4100 until we rename 310 as hundredths:


310=30100

Then we can add:


30100+4100=34100

As decimals, that is:


0.30+0.04=0.34

How to add tenths and hundredths


  	Write the decimals so the decimal points line up.

  	If needed, add a zero so tenths become hundredths.

  	Add the hundredths.

  	Add the tenths.

  	Bring down the decimal point into the answer.




When decimal points line up, each place value stays in the correct column.


Worked Example 1: Add two tenths

Add 0.3+0.2.


These are both tenths:


  	0.3=310

  	0.2=210




Add the fractions:


310+210=510

So the decimal sum is:


0.3+0.2=0.5

Answer: 0.5


Worked Example 2: Add tenths and hundredths

Add 0.4+0.07.


First, rename 0.4 as hundredths:


0.4=0.40

Now add:


0.40+ 0.070.47

Fraction thinking:


  	0.40=40100

  	0.07=7100




Add:


40100+7100=47100

Answer: 0.47


Worked Example 3: Add a number with both tenths and hundredths

Add 0.26+0.5.


Rename 0.5 as hundredths:


0.5=0.50

Now line up the decimals and add:


0.26+ 0.500.76

Let us look at the place values:


  	Hundredths: 6+0=6

  	Tenths: 2+5=7




Answer: 0.76


Worked Example 4: Add when the hundredths make a new tenth

Add 0.38+0.27.


Line up the decimals:


0.38+ 0.27

Add the hundredths first:


8+7=15 hundredths

15 hundredths is the same as 1 tenth and 5 hundredths. Write down the 5 hundredths and regroup the 1 tenth.


Now add the tenths:


3+2+1=6 tenths

So the sum is:


0.38+ 0.270.65

Answer: 0.65


Tips to remember


  	Line up the decimal points.

  	You can add a zero at the end, like 0.6=0.60.

  	Tenths can be renamed as hundredths.

  	Add the same place values together.

  	If hundredths add to 10 or more, regroup to the tenths place.




Common mistake

Sometimes students write numbers without lining up the decimal points. For example, this is not correct:


0.4+ 0.070.11

This mistake happens because the digits were not added by place value.


The correct way is to write 0.4 as 0.40, then add:


0.40+ 0.070.47

Let’s connect one more time to fractions

When you add tenths and hundredths, you are really making the fractions use the same denominator.


For example:


0.2+0.15

Change 0.2 to hundredths:


0.2=0.20=20100

And 0.15=15100.


Now add:


20100+15100=35100

So:


0.2+0.15=0.35

[image: 📋]   Summary

To add tenths and hundredths, line up the decimal points. If needed, rename tenths as hundredths by adding a zero, like 0.3=0.30.


Then add each place value carefully. Thinking about fractions can help: tenths can become hundredths, and then the parts are easy to combine.


  
  Put what you read to the test

  You've worked through Adding Tenths and Hundredths. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/412






  [image: 📝]   Lesson 100: Money as a Decimal Model

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/461




  Money is a great way to understand decimals. You already know that a dollar is made of smaller parts, like dimes and pennies. Decimals help us show those parts using numbers.


In this lesson, you will learn how money can be a model for decimals. You will connect dollars to whole numbers, dimes to tenths, and pennies to hundredths.


When we write money, we use a decimal point. The decimal point separates the whole dollars from the parts of a dollar.


For example, in $3.45:


  	The 3 means 3 whole dollars.

  	The 4 in the tenths place means 4 dimes.

  	The 5 in the hundredths place means 5 pennies.




So $3.45 means 3 dollars, 4 dimes, and 5 pennies.


Let’s connect money to fractions.


  	1 dollar is one whole.

  	1 dime is 110 of a dollar, so it is one tenth.

  	1 penny is 1100 of a dollar, so it is one hundredth.




That means:


  	$0.1 or $0.10 means 1 dime = 110 of a dollar

  	$0.01 means 1 penny = 1100 of a dollar

  	$0.25 means 25 pennies = 25 hundredths of a dollar




Place value helps us read decimals in money.

Look at this place value chart:


OnesTenthsHundredthsdollarsdimespennies


This means:


  	The digit to the left of the decimal point shows the number of whole dollars.

  	The first digit to the right of the decimal point shows the number of dimes.

  	The second digit to the right of the decimal point shows the number of pennies.




Important idea: Ten dimes make 1 dollar, and 100 pennies make 1 dollar. Also, 10 pennies make 1 dime.


That is why decimals work so well with money. Each place is 10 times smaller as you move to the right.


Worked Example 1: Reading a money decimal

What does $2.37 mean?


  	The 2 is in the ones place, so it means 2 dollars.

  	The 3 is in the tenths place, so it means 3 dimes.

  	The 7 is in the hundredths place, so it means 7 pennies.



So $2.37 means 2 dollars, 3 dimes, and 7 pennies.


We can also think of it as:

2+310+7100=2.37


Worked Example 2: Writing money as a decimal

Write 4 dollars, 6 dimes, and 2 pennies as a decimal.


  	4 dollars means 4 in the ones place.

  	6 dimes means 6 in the tenths place.

  	2 pennies means 2 in the hundredths place.



So the decimal is:

$4.62


Worked Example 3: When there are no dimes

Write 5 dollars and 8 pennies as a decimal.

There are no dimes, so we need a 0 in the tenths place.

That gives us:

$5.08

The 0 is important. It shows that there are 0 dimes and 8 pennies.


Worked Example 4: Less than one dollar

What decimal matches 7 dimes and 4 pennies?


  	There are 0 whole dollars, so put 0 in the ones place.

  	7 dimes means 7 in the tenths place.

  	4 pennies means 4 in the hundredths place.



So the decimal is:

$0.74

This is less than 1 dollar because the dollars place has a 0.


Zeroes can help show value clearly.


  	$0.50 means 5 dimes and 0 pennies.

  	$0.05 means 0 dimes and 5 pennies.




These are not the same amount. The 5 is in a different place, so it has a different value.


Compare them:

$0.50>$0.05


Let’s think carefully about place value.


  	In $0.50, the 5 means 5 tenths, or 5 dimes.

  	In $0.05, the 5 means 5 hundredths, or 5 pennies.




Since 5 dimes is more than 5 pennies, $0.50 is greater than $0.05.


Money helps decimals make sense in real life.

If you buy a snack for $1.25, you know that means 1 dollar and 25 cents. In decimal form, that is 1 whole, 2 tenths, and 5 hundredths.


Here are some helpful connections:


  	$1.00 = 1 whole dollar

  	$0.10 = 1 dime = 110

  	$0.01 = 1 penny = 1100

  	$0.99 = 9 dimes and 9 pennies

  	$2.05 = 2 dollars and 5 pennies




Tips to remember:


  	Think of the decimal point as separating dollars from cents.

  	The first digit after the decimal is the dimes place.

  	The second digit after the decimal is the pennies place.

  	If a place has no value, use a 0 to hold that place.




[image: 📋]   Summary

Money is a useful model for decimals because dollars, dimes, and pennies match decimal place value. Dollars are ones, dimes are tenths, and pennies are hundredths. When you read or write money as a decimal, the position of each digit tells its value.


  
  Put what you read to the test

  You've worked through Money as a Decimal Model. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/413






  [image: 📝]   Lesson 101: Rounding Decimals to the Nearest Whole
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  Rounding Decimals to the Nearest Whole


Sometimes a decimal number is not exactly a whole number. For example, 3.2 is between 3 and 4. When we round to the nearest whole, we decide which whole number the decimal is closest to.


This helps us make numbers easier to use and understand. In this lesson, you will learn how to look at a decimal and round it to the nearest whole number.


First, remember what the places mean.



  	The digit to the left of the decimal point is the ones place.

  	The digit just to the right of the decimal point is the tenths place.




In the number 5.7:


  	5 is in the ones place.

  	7 is in the tenths place.




To round a decimal to the nearest whole, we look at the tenths digit.



  	If the tenths digit is 0, 1, 2, 3, or 4, we round down.

  	If the tenths digit is 5, 6, 7, 8, or 9, we round up.




Round down means the whole number stays the same.

Round up means we go to the next whole number.


You can also think about distance on a number line.


For example, 2.3 is between 2 and 3. It is only 0.3 away from 2, but 0.7 away from 3. So 2.3 rounds to 2.


But 2.8 is between 2 and 3. It is 0.8 away from 2, and only 0.2 away from 3. So 2.8 rounds to 3.


A helpful rule:

If the decimal part is less than 0.5, round down. If the decimal part is 0.5 or more, round up.


Here are the steps to follow:


  	Find the decimal point.

  	Look at the digit in the tenths place.

  	If that digit is 0 to 4, keep the ones digit the same.

  	If that digit is 5 to 9, add 1 to the ones digit.

  	The answer is a whole number.




Worked Example 1

Round 4.2 to the nearest whole.


  	The ones digit is 4.

  	The tenths digit is 2.

  	Because 2 is less than 5, we round down.



4.2≈4


Worked Example 2

Round 6.9 to the nearest whole.


  	The ones digit is 6.

  	The tenths digit is 9.

  	Because 9 is 5 or more, we round up.



6.9≈7


Worked Example 3

Round 8.5 to the nearest whole.


  	The ones digit is 8.

  	The tenths digit is 5.

  	When the tenths digit is exactly 5, we round up.



8.5≈9


Worked Example 4

Round 12.4 to the nearest whole.


  	The ones digit is 2.

  	The tenths digit is 4.

  	Because 4 is less than 5, we round down.

  	The whole number part stays 12.



12.4≈12


Watch out for these common mistakes:


  	Do not look at the ones digit to decide. Look at the tenths digit.

  	Do not always round up when you see a decimal. Some decimals round down.

  	Remember that 0.5 rounds up.




Try thinking about fractions too.

The decimal 0.5 means one-half. One-half is exactly halfway between two whole numbers. When a number is halfway, like 7.5, we round up to the next whole number.


Here are some quick examples:


  	1.1≈1

  	3.4≈3

  	5.5≈6

  	9.7≈10




[image: 📋]   Summary

To round a decimal to the nearest whole, look at the tenths place. If the tenths digit is 0 to 4, round down. If it is 5 to 9, round up. This tells you which whole number the decimal is closest to.


  
  Put what you read to the test

  You've worked through Rounding Decimals to the Nearest Whole. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/414
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  Common Misconceptions in Decimal Comparison


Decimals can look tricky at first. Sometimes a number with more digits looks bigger, but that is not always true.


In this lesson, you will learn how to compare decimals the right way. You will also learn about mistakes students often make, and how to avoid them.


Big idea: When comparing decimals, we do not decide by counting digits. We compare the value of each place.


For example, in the number 0.4, the 4 means 4 tenths. In the number 0.35, the 3 means 3 tenths and the 5 means 5 hundredths.


Decimals are connected to fractions:



  	0.4=410

  	0.35=35100




This fraction idea helps us compare decimals correctly.


Main Misconception 1: “More digits means a bigger number.”


This is a very common mistake. A student might think 0.35>0.4 because 35 is bigger than 4, or because 0.35 has more digits.


But that is not how decimals work. We must compare the place values from left to right.


Compare:


0.35and0.4

First, look at the ones place. Both have 0 ones.


Next, look at the tenths place:



  	0.35 has 3 tenths

  	0.4 has 4 tenths




Since 4 tenths is more than 3 tenths, we know:


0.4>0.35

Even though 0.35 has more digits, it is still smaller.


Main Misconception 2: Ignoring place value after the decimal point.


Some students look only at the digits and forget what each place means.


For example, compare 0.7 and 0.65.


A student might say 65>7, so 0.65 must be bigger. But that is incorrect because 0.7 means 7 tenths, and 0.65 means 6 tenths and 5 hundredths.


Since 7 tenths is greater than 6 tenths, we know:


0.7>0.65

Main Misconception 3: Thinking zeros always change the value.


Zeros at the end of a decimal do not change the value. They only show the same amount in a different way.


For example:


0.5=0.50=0.500

These are all the same value. They all mean one-half, or 510=50100.


This can help when comparing decimals. Sometimes it is easier to write both numbers with the same number of decimal places.


For example, to compare 0.4 and 0.35, we can rewrite 0.4 as 0.40.


0.40and0.35

Now compare the hundredths:



  	0.40 has 40 hundredths

  	0.35 has 35 hundredths




Since 40>35, we know:


0.40>0.35

How to Compare Decimals Step by Step



  	Compare the ones place.

  	If the ones are the same, compare the tenths place.

  	If the tenths are the same, compare the hundredths place.

  	Keep going one place at a time if needed.

  	If helpful, add zeros at the end so both decimals have the same number of places.




Worked Example 1


Compare 0.3 and 0.27.


Step 1: Write 0.3 as 0.30.


0.30and0.27

Step 2: Compare tenths.



  	0.30 has 3 tenths

  	0.27 has 2 tenths




Since 3 tenths is greater than 2 tenths:


0.3>0.27

Worked Example 2


Compare 0.48 and 0.5.


Step 1: Write 0.5 as 0.50.


0.48and0.50

Step 2: Compare tenths.



  	0.48 has 4 tenths

  	0.50 has 5 tenths




Since 5 tenths is greater than 4 tenths:


0.48<0.5

Worked Example 3


Compare 0.62 and 0.620.


Some students think 0.620 is bigger because it has more digits. But the zero is at the end, so it does not change the value.


Both numbers mean 62 hundredths.


0.62=0.620

Worked Example 4


Compare 0.41 and 0.39.


First compare the ones place. Both have 0 ones.


Next compare the tenths place. Both have 4 tenths? No. Let’s look carefully:



  	0.41 has 4 tenths

  	0.39 has 3 tenths




Since 4 tenths is greater than 3 tenths:


0.41>0.39

We do not even need to compare the hundredths because the tenths already tell us the answer.


Helpful Decimal Comparison Tips



  	Do not compare decimals the same way you compare whole numbers.

  	More digits does not always mean a greater value.

  	Look at place value from left to right.

  	Add zeros at the end if that helps you line up the numbers.

  	Think of decimals as fractions, like tenths and hundredths.




Try Thinking About These


Which is greater: 0.8 or 0.75?


Rewrite 0.8 as 0.80. Now compare:


0.80and0.75

80 hundredths is greater than 75 hundredths, so 0.8>0.75.


Which is greater: 0.09 or 0.1?


Rewrite 0.1 as 0.10. Now compare:


0.09and0.10

9 hundredths is less than 10 hundredths, so 0.09<0.1.


[image: 📋]   Summary


When comparing decimals, the most important thing is place value. Start at the left and compare ones, then tenths, then hundredths.


Do not be tricked by a decimal that has more digits. A number like 0.35 is still less than 0.4 because 3 tenths is less than 4 tenths.


Remember: ending zeros do not change the value, and thinking about fractions can help you understand decimals better.


  
  Put what you read to the test

  You've worked through Common Misconceptions in Decimal Comparison. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/415






  
    
  [image: 📖]   Chapter 8

  Measurement Systems and Applications



  [image: 📝]   Lesson 103: Attributes of Length and Standard Units

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/464




  Attributes of Length and Standard Units


Length is a way to describe how long something is or how far apart two points are. When we measure length, we are measuring the distance from one end of an object to the other end, or the space between two places.


For example, you can measure the length of a pencil, the width of a desk, the height of a door, or the distance across a classroom. These are all examples of length.


To measure length correctly, we use standard units. Standard units are measurement units that everyone agrees on. This helps people get the same answer when measuring the same object.


If we did not use standard units, one person might say a table is 8 hand-lengths long, and another person might say it is 10 hand-lengths long. That happens because hands are different sizes. Standard units solve this problem.


Common standard units for length include:


  	Inches  used for small objects

  	Feet  used for medium-sized objects

  	Yards  used for longer lengths

  	Miles  used for long distances

  	Centimeters  used for small objects

  	Meters  used for longer objects or distances

  	Kilometers  used for long distances




We choose a unit based on the size of the object or the distance we want to measure.


Here is a helpful way to think about it:


  	Use small units for small lengths, like a crayon or a book.

  	Use larger units for larger lengths, like a room or a playground.

  	Use very large units for distances between places, like from one town to another.




Examples of choosing the best unit:


  	The length of an eraser might be measured in inches or centimeters.

  	The length of a bed might be measured in feet or meters.

  	The length of a soccer field might be measured in yards or meters.

  	The distance from one city to another might be measured in miles or kilometers.




Length has different attributes, or ways we can describe it. These include:


  	Longer and shorter

  	Taller and shorter

  	Higher and lower

  	Farther and nearer




Even though the words may change, they are all describing length or distance in some way.


For example:


  	A tree can be taller than a bush.

  	A ribbon can be longer than a shoelace.

  	The park can be farther away than the school.




Important idea: Length must be measured from one point to another point. When using a ruler or measuring tape, one end should line up with 0. Then you read the number at the other end.


If you start measuring from the wrong place, your answer may be incorrect.


Worked Example 1: Measuring a small object

A marker is measured with a ruler. One end is lined up at 0, and the other end reaches 6 inches. What is the length of the marker?

Step 1: Check that the marker starts at 0.

Step 2: Read the number at the other end.

The marker is 6 inches long.

We can write this as 6 inches.


Worked Example 2: Choosing the best unit

What is the best unit to measure the length of a classroom: inches, feet, or miles?

Think:


  	Inches are too small. It would take too many inches.

  	Miles are too large. A classroom is much smaller than a mile.

  	Feet are a good choice for something the size of a classroom.



Answer: The best unit is feet.


Worked Example 3: Comparing lengths

A jump rope is 8 feet long. A piece of string is 5 feet long. Which is longer, and how much longer is it?

Step 1: Compare the numbers.

Since 8>5, the jump rope is longer.

Step 2: Find how much longer.

8−5=3

Answer: The jump rope is 3 feet longer than the string.


Worked Example 4: Choosing between metric units

Which unit would be better for measuring the distance from your home to a library in another part of town: centimeters, meters, or kilometers?

Think:


  	Centimeters are for very small objects.

  	Meters are for objects or shorter distances.

  	Kilometers are used for longer distances between places.



Answer: The best unit is kilometers.


Tips for measuring length well


  	Start at 0 on the ruler or measuring tape.

  	Make sure the object is straight while measuring.

  	Use the correct unit for the size of the object.

  	Check whether the question is asking about a small object, a large object, or a long distance.




How to choose a reasonable unit


  	Look at what you are measuring.

  	Decide if it is small, medium, or very large.

  	Pick a standard unit that matches the size.

  	Measure carefully from one end to the other.




Lets review with quick examples:


  	A paper clip  centimeters or inches

  	A table  feet or meters

  	A football field  yards or meters

  	A trip between cities  miles or kilometers




[image: 📋]   Summary

Length tells how long something is or how far apart two points are. We use standard units like inches, feet, yards, miles, centimeters, meters, and kilometers so measurements are clear and fair. Small objects need small units, and large distances need larger units. When measuring, always start at 0 and read to the other end carefully.


  
  Put what you read to the test

  You've worked through Attributes of Length and Standard Units. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/416






  [image: 📝]   Lesson 104: Measuring with Fractional Ruler Units

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/465




  Measuring with Fractional Ruler Units


Sometimes a length is not a whole inch. A pencil might be longer than 4 inches but shorter than 5 inches. A ruler helps us measure these lengths using fractional units, such as halves and quarters of an inch.


In this lesson, you will learn how to use a ruler to measure to the nearest half inch and quarter inch. You will also learn how to line objects up correctly and read the marks between whole numbers.


1. Understanding the inch marks on a ruler


A ruler has numbers that show whole inches: 0, 1, 2, 3, and so on. The space from one whole number to the next is 1 inch.


That 1 inch can be split into equal smaller parts.



	If it is split into 2 equal parts, each part is one-half inch, or 12 inch.

	If it is split into 4 equal parts, each part is one-quarter inch, or 14 inch.




So between 0 and 1 inch, the marks can show:


0, 14, 12, 34, 1

The same pattern happens between every pair of whole numbers on the ruler.


2. What the fraction marks mean


Let us look at the inch between 2 and 3.



	The first quarter mark after 2 is 214.

	The middle mark is 212.

	The third quarter mark is 234.

	Then comes 3.




This means a ruler can show lengths like:



	112 inches

	314 inches

	534 inches




3. Always start at zero


When measuring an object, place one end of the object at the 0 mark on the ruler. Then look at where the other end stops.


This is very important. If you start at the edge of the ruler instead of the 0 mark, your measurement may be wrong. Some rulers have a little space before 0, so always check where the 0 mark is.



	Line up one end of the object with 0.

	Keep the object straight along the ruler.

	Look at the mark where the other end lands.




4. How to read a measurement


Ask yourself these questions:



	What whole inch is the object past?

	Does it stop on a half-inch mark or a quarter-inch mark?

	What mixed number names that length?




For example, if an object goes past 4 inches and stops at the middle mark between 4 and 5, the length is:


412 inches

If it goes past 6 inches and stops at the first quarter mark, the length is:


614 inches

5. Half inches and quarter inches


A half inch is bigger than a quarter inch because 12 is greater than 14.


Here are the quarter-inch steps from one whole number to the next:


14, 24, 34, 44

Since 24=12, the middle mark can be read as either:


24 inch=12 inch

On a ruler, we usually say half inch instead of two-fourths inch.


6. Worked Examples


Example 1: Measuring a whole number length


A crayon starts at 0 and ends exactly at the 5-inch mark. What is its length?


Step 1: Check that the crayon starts at 0.

Step 2: Look where it ends. It ends at 5.

Answer: The crayon is 5 inches long.


Example 2: Measuring to the nearest half inch


A ribbon starts at 0 and ends at the middle mark between 2 and 3. What is its length?


Step 1: The ribbon is longer than 2 inches.

Step 2: It ends at the middle mark, which means 12 inch more.

Answer: The ribbon is 212 inches long.


Example 3: Measuring to the nearest quarter inch


A paintbrush starts at 0 and ends at the first small mark after 3. What is its length?


Step 1: The paintbrush is longer than 3 inches.

Step 2: The first small mark after 3 is 14 inch.

Answer: The paintbrush is 314 inches long.


Example 4: A harder quarter-inch measurement


A marker starts at 0 and ends at the third quarter mark after 7. What is its length?


Step 1: The marker is longer than 7 inches.

Step 2: The quarter marks after 7 are:



	first mark: 714

	middle mark: 712

	third mark: 734




Answer: The marker is 734 inches long.


7. Tips for measuring correctly



	Start at 0, not at the edge of the ruler.

	Place the object straight along the ruler.

	Look carefully at the endpoint.

	Count the quarter marks if needed: 14, 12, 34, next whole inch.

	Write the unit: inches.




8. Common mistakes to avoid



	Starting at the edge instead of 0 — this gives the wrong length.

	Skipping the whole number — for example, saying 14 instead of 414.

	Confusing 14 and 34 — count the quarter marks carefully.

	Forgetting the unit — say inches or write in.




9. How to think about quarter marks


Between any two whole numbers, there are 4 equal parts.


If you are between 5 and 6, the marks are:


5, 514, 512, 534, 6

This pattern works everywhere on the ruler. Once you know the pattern, you can read many measurements.


10. Try it in your head



	Middle mark between 1 and 2 = 112

	First quarter mark after 4 = 414

	Third quarter mark after 8 = 834

	Middle mark between 6 and 7 = 612




[image: 📋]   Summary


A ruler shows whole inches and smaller parts of inches. When an inch is split into 2 equal parts, each part is 12 inch. When an inch is split into 4 equal parts, each part is 14 inch.


To measure correctly, line the object up with the 0 mark, keep it straight, and read where the other end stops. Then name the length using a whole number and, if needed, a fraction such as 14, 12, or 34.


  
  Put what you read to the test

  You've worked through Measuring with Fractional Ruler Units. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/417
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  Customary Length Conversions


We measure length to find out how long, tall, or far something is. In 4th grade, you learn how to measure using customary units. Customary units are units we often use in the United States, like inches, feet, and yards.


Sometimes a length is given in one unit, but you need it in another unit. This is called a conversion. In this lesson, you will learn how to convert between feet and inches, and between yards and feet.


The two most important facts to remember are:



  	1 foot = 12 inches

  	1 yard = 3 feet




These facts help you change one unit into another.


When do we multiply?


You multiply when you change from a bigger unit to a smaller unit.



  	Feet to inches: multiply by 12

  	Yards to feet: multiply by 3




This works because one bigger unit is made of several smaller units. For example, 1 foot is made of 12 inches.


When do we divide?


You divide when you change from a smaller unit to a bigger unit.



  	Inches to feet: divide by 12

  	Feet to yards: divide by 3




This works because you are grouping the smaller units into larger units.


A helpful way to think about it


If you move from big to small, the number gets bigger. If you move from small to big, the number gets smaller.



  	
    Bigger to smaller: more pieces, so multiply
  

  	
    Smaller to bigger: fewer groups, so divide
  




For example, 2 feet is more than 2 inches, so when changing feet to inches, the number should become larger.


Conversion chart



  	
    1 foot=12 inches
  

  	
    1 yard=3 feet
  




You can use these facts in equations too:



  	
    f feet=12f inches
  

  	
    y yards=3y feet
  




That means if you know the number of feet, you can multiply by 12 to find inches. If you know the number of yards, you can multiply by 3 to find feet.


Worked Example 1: Convert feet to inches


How many inches are in 4 feet?


Since feet are bigger than inches, multiply by 12.


4×12=48

So, 4 feet = 48 inches.


Worked Example 2: Convert inches to feet


How many feet are in 36 inches?


Since inches are smaller than feet, divide by 12.


36÷12=3

So, 36 inches = 3 feet.


Worked Example 3: Convert yards to feet


How many feet are in 5 yards?


Since yards are bigger than feet, multiply by 3.


5×3=15

So, 5 yards = 15 feet.


Worked Example 4: Solve a word problem


A jump rope is 3 yards long. How many feet long is it?


We know:


1 yard=3 feet

So multiply 3 yards by 3.


3×3=9

The jump rope is 9 feet long.


How to solve conversion problems step by step



  	Read the problem carefully.

  	Circle the unit you have.

  	Underline the unit you need.

  	Ask: Am I going from bigger to smaller, or smaller to bigger?

  	Use the correct fact:
    
      	
        1 foot=12 inches
      

      	
        1 yard=3 feet
      

    

  

  	Multiply or divide.

  	Write the correct unit in your answer.




Watch out for these common mistakes



  	Do not mix up the facts. Remember:
    
      	12 goes with feet and inches

      	3 goes with yards and feet

    

  

  	Do not forget the unit in your answer.

  	Check if your answer makes sense.
    
      	If you changed feet to inches, your number should get bigger.

      	If you changed inches to feet, your number should get smaller.

    

  




Try thinking about these



  	If a board is 2 feet long, then it is 2×12=24 inches long.

  	If a ribbon is 18 inches long, then it is 18÷12=1 foot and 6 inches long.

  	If a sidewalk is 7 yards long, then it is 7×3=21 feet long.




Sometimes a conversion does not make a whole number of larger units. For example, 18 inches is more than 1 foot because 1 foot is 12 inches. After using 12 inches, there are 6 inches left over. So 18 inches is 1 foot 6 inches.


[image: 📋]   Summary


Customary length conversions help you change one length unit into another. The two key facts are 1 foot = 12 inches and 1 yard = 3 feet.


Remember: multiply when changing from a bigger unit to a smaller unit, and divide when changing from a smaller unit to a bigger unit. Always label your answer with the correct unit and check that your answer makes sense.


  
  Put what you read to the test

  You've worked through Customary Length Conversions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/418
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  Metric Length Conversions help us change one metric unit into another. In this lesson, you will learn how to convert between millimeters (mm), centimeters (cm), meters (m), and kilometers (km).


The metric system is helpful because it is based on powers of 10. That means we can convert by multiplying or dividing by 10, 100, or 1,000.


When we move from a bigger unit to a smaller unit, the number gets bigger. When we move from a smaller unit to a bigger unit, the number gets smaller.


Here are the metric length units we will use:


  	1 centimeter = 10 millimeters

  	1 meter = 100 centimeters

  	1 kilometer = 1,000 meters




You can think of the units in order from smallest to largest:

millimeter [image: →] centimeter [image: →] meter [image: →] kilometer


Each time you move to a smaller unit, you multiply. Each time you move to a larger unit, you divide.


Helpful conversion facts:


  	To change cm to mm, multiply by 10.

  	To change mm to cm, divide by 10.

  	To change m to cm, multiply by 100.

  	To change cm to m, divide by 100.

  	To change km to m, multiply by 1,000.

  	To change m to km, divide by 1,000.




Sometimes you need to move across more than one unit. For example, to change meters to millimeters, you can go:


  	meters to centimeters: multiply by 100

  	centimeters to millimeters: multiply by 10




So meters to millimeters means multiply by:

100×10=1,000


That means:

1 m=1,000 mm


In the same way:

1 km=1,000 m

and

1 m=100 cm


Let’s look at some worked examples.


Example 1: Convert 7 cm to mm

We are changing from centimeters to millimeters. Millimeters are smaller, so we multiply by 10.

7×10=70

So, 7 cm = 70 mm.


Example 2: Convert 300 cm to m

We are changing from centimeters to meters. Meters are bigger, so we divide by 100.

300÷100=3

So, 300 cm = 3 m.


Example 3: Convert 5 m to cm

We are changing from meters to centimeters. Centimeters are smaller, so we multiply by 100.

5×100=500

So, 5 m = 500 cm.


Example 4: Convert 2 km to m

We are changing from kilometers to meters. Meters are smaller, so we multiply by 1,000.

2×1,000=2,000

So, 2 km = 2,000 m.


How to decide what to do


  	Look at the unit you have.

  	Look at the unit you want.

  	Ask: Am I moving to a smaller unit or a bigger unit?

  	If it is a smaller unit, multiply.

  	If it is a bigger unit, divide.




Quick check:


  	Is 4 m more or less than 4 cm? It is more, because meters are bigger units.

  	If you change 4 m to cm, should the number get bigger or smaller? It should get bigger.

  	So, 4×100=400 and 4 m = 400 cm.




Common mistake to avoid: Do not multiply when you should divide, or divide when you should multiply.


For example, if you convert 900 mm to cm, do not multiply by 10. Since centimeters are bigger than millimeters, you must divide by 10:

900÷10=90

So, 900 mm = 90 cm.


Remember:


  	Smaller unit means the number gets bigger.

  	Bigger unit means the number gets smaller.

  	The metric system uses 10, 100, and 1,000, which makes conversions easier.




[image: 📋]   Summary

Metric length conversions use millimeters, centimeters, meters, and kilometers. Use the basic facts you know: 1 cm = 10 mm, 1 m = 100 cm, and 1 km = 1,000 m. Multiply when changing to a smaller unit, and divide when changing to a bigger unit.


  
  Put what you read to the test

  You've worked through Metric Length Conversions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/419
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  Perimeter is the total distance around the outside of a shape.
If you trace your finger all the way around the edge of a shape, the distance you travel is the perimeter.
Perimeter tells us how long the boundary is. We use it for shapes like squares, rectangles, triangles, and other closed shapes.
We measure perimeter in units of length, such as centimeters (cm), meters (m), inches (in), or feet (ft).
Important: Perimeter is about the outside edge, not the space inside. The space inside a shape is called area, and that is a different idea.
How to find perimeter
To find the perimeter of any closed shape, add the lengths of all its sides.
Perimeter=sum of all side lengths
You can think: Add around the shape.
Steps for finding perimeter
	Look at the shape carefully.
	Find the length of each side.
	Add all the side lengths together.
	Write the correct unit in your answer.

Perimeter of common shapes
Some shapes have sides that are the same length. This can help you add more quickly.
	Square: all 4 sides are equal, so perimeter is 4 times one side.
	Rectangle: opposite sides are equal, so add length + width + length + width.
	Triangle: add all 3 sides.
	Any polygon: add every side once.

For a square with side length s:
P=4×s
For a rectangle with length l and width w:
P=l+w+l+w
This is the same as:
P=2l+2w
Worked Example 1: Find the perimeter of a square
A square has side length 5 cm. What is its perimeter?
All 4 sides are the same, so add 5+5+5+5.
P=5+5+5+5=20
The perimeter is 20 cm.
Worked Example 2: Find the perimeter of a rectangle
A rectangle has length 7 m and width 3 m. What is its perimeter?
A rectangle has 2 long sides and 2 short sides.
P=7+3+7+3
P=20
The perimeter is 20 m.
You could also group equal sides:
P=2×7+2×3=14+6=20
Worked Example 3: Find the perimeter of a triangle
A triangle has side lengths 4 in, 6 in, and 5 in. What is its perimeter?
Add all 3 sides:
P=4+6+5=15
The perimeter is 15 in.
Worked Example 4: Find the perimeter of an irregular shape
An irregular shape has side lengths 3 cm, 2 cm, 4 cm, 5 cm, and 6 cm. What is its perimeter?
Even if the shape is not a square or rectangle, the rule is the same: add every outside side.
P=3+2+4+5+6=20
The perimeter is 20 cm.
When some side lengths are missing
Sometimes a shape shows only some side lengths. You may need to use what you know about the shape.
For example, in a rectangle, opposite sides are equal. If one long side is 8 ft, the other long side is also 8 ft. If one short side is 2 ft, the other short side is also 2 ft.
Then the perimeter is:
P=8+2+8+2=20 ft
Be careful about units
Always include the unit in your answer.
	Length might be in cm, m, in, or ft.
	Perimeter uses the same unit because it measures distance around the shape.

For example:
	Not just 18
	Write 18 cm

Common mistakes to avoid
	Forgetting a side: Make sure you add every outside side once.
	Mixing up perimeter and area: Perimeter is around the outside.
	Leaving off the unit: Always write cm, m, in, ft, or another length unit.
	Adding inside lines: Only count the outer edge of the shape.

Helpful strategy
If a shape looks tricky, trace around it with your finger or pencil. Say each side length as you go, and then add them.
You can also make a list of the side lengths before adding.
For example, if the sides are 6, 4, 6, and 4, write:
6+4+6+4=20
Let’s practice thinking
	If a square has side length 9 cm, its perimeter is 9+9+9+9=36 cm.
	If a rectangle has length 10 m and width 2 m, its perimeter is 10+2+10+2=24 m.
	If a pentagon has sides 3 ft, 3 ft, 4 ft, 2 ft, and 5 ft, its perimeter is 17 ft.

[image: 📋]   Summary
Perimeter is the distance around the outside of a closed shape.
To find perimeter, add all the side lengths.
Squares, rectangles, triangles, and other polygons all follow the same big rule: add the outside edges.
Remember to include the correct length unit in your final answer.


  
  Put what you read to the test

  You've worked through Concept of Perimeter. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/420
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  Calculating Perimeter of Polygons


Have you ever wanted to know the distance all the way around a shape? That distance is called the perimeter.


A polygon is a closed shape made of straight sides. Some polygons are triangles, rectangles, squares, pentagons, and other many-sided shapes.


When we calculate perimeter, we add the lengths of all the outside sides of the polygon.


We can think of perimeter as the length of a fence around a yard or the border around a picture frame.


Main Idea:


To find perimeter, use this rule:


Perimeter=sum of all side lengths


If a shape has side lengths of 3 cm, 5 cm, 3 cm, and 5 cm, then its perimeter is:


3+5+3+5=16 cm


Important things to remember:


  	Add every outside side one time.

  	Make sure all side lengths use the same unit, like centimeters, inches, or meters.

  	Write the unit in your answer.

  	Perimeter tells us the distance around a shape, not the space inside it.




How to Find the Perimeter


  	Look at the polygon.

  	Find the length of each outside side.

  	Add the side lengths together.

  	Write the total with the correct unit.




Sometimes every side length is given. Sometimes one or more side lengths are not written, but you can figure them out from the shape.


For example, in a rectangle, opposite sides are equal. That means the top and bottom are the same length, and the left and right sides are the same length.


In a square, all 4 sides are equal. If one side is 6 cm, then all sides are 6 cm.


Worked Example 1: Perimeter of a Triangle


A triangle has side lengths 4 cm, 6 cm, and 5 cm. Find the perimeter.


Add all 3 sides:


4+6+5=15


So, the perimeter is 15 cm.


Worked Example 2: Perimeter of a Rectangle


A rectangle has a length of 8 in and a width of 3 in. Find the perimeter.


A rectangle has 2 long sides and 2 short sides.


So the sides are 8 in, 3 in, 8 in, and 3 in.


Add them:


8+3+8+3=22


So, the perimeter is 22 in.


You can also group equal sides:


8+8+3+3=16+6=22 in


Worked Example 3: Perimeter of a Square


A square has one side length of 7 m. Find the perimeter.


All 4 sides of a square are equal, so each side is 7 m.


Add all 4 sides:


7+7+7+7=28


So, the perimeter is 28 m.


You may also think of it as 4 groups of 7:


4×7=28 m


Worked Example 4: Missing Side Lengths


A rectangle has a top side of 9 cm and a side of 4 cm. The bottom and the other side are not labeled. Find the perimeter.


Because it is a rectangle, opposite sides are equal.



  	Top = 9 cm, so bottom = 9 cm

  	One side = 4 cm, so the other side = 4 cm




Now add all sides:


9+4+9+4=26


So, the perimeter is 26 cm.


Tips for Success


  	Trace your finger around the shape so you do not forget any side.

  	If sides are equal, write the missing lengths before you add.

  	Check that you added only the outside edges.

  	Check your unit at the end.




Common Mistakes to Avoid


  	Forgetting a side: Be sure to count every outside side.

  	Using the wrong unit: If the sides are in centimeters, the answer should be in centimeters.

  	Mixing up area and perimeter: Perimeter is around the shape, not inside it.

  	Not using equal sides: In rectangles and squares, some sides have the same length.




Let's Review


  	Perimeter means the distance around a polygon.

  	To find perimeter, add all the outside side lengths.

  	Rectangles have opposite sides equal.

  	Squares have 4 equal sides.

  	Always write the correct unit in your answer.




Brief Summary


Perimeter is the total distance around a polygon. You find it by adding the lengths of all the outside sides. If some sides are equal, like in rectangles and squares, use that to help find missing lengths before adding. Then write your answer with the correct unit.


  
  Put what you read to the test

  You've worked through Calculating Perimeter of Polygons. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/421
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  Lesson: Understanding Area and Square Units


Have you ever looked at a floor covered with tiles or a wall covered with sticky notes? When we want to know how much flat space something covers, we measure its area.


Area is the amount of space inside a flat shape. It tells us how much surface a shape covers.


This is different from perimeter. Perimeter is the distance around the outside of a shape. Area is the space inside it.


To measure area, we use square units. A square unit is a square that has side lengths of 1 unit by 1 unit.


For example, a square that is 1 centimeter long and 1 centimeter wide is called 1 square centimeter, written as 1 cm2. A square that is 1 inch by 1 inch is 1 square inch, written as 1 in2.


Why do we use squares? Squares fit together neatly without gaps or overlaps. That makes them a great way to cover a flat surface and measure area fairly.


When we find area, we imagine covering the shape with equal-sized square units. The squares must:



  	be the same size,

  	not overlap, and

  	not leave gaps.




If we count how many square units cover the shape, we know its area.


Main Idea 1: Area means covering the inside of a shape


Think of area like filling a rectangle with tiles. We are not measuring the border. We are measuring the inside part that the tiles cover.


If a shape is covered by 8 unit squares, then its area is 8 square units.


We can write that as:


Area=8 square units


Main Idea 2: Square units are counted in rows and columns


Many shapes, especially rectangles, can be covered with square units arranged in rows and columns.


Instead of counting one square at a time, we can count how many rows there are and how many squares are in each row.


Then we multiply:


Area=number of rows×number in each row


For rectangles, this is the same as:


Area=length×width


This works because the rectangle is filled with equal square units in neat rows and columns.


Main Idea 3: Area and perimeter are not the same


It is important not to mix up area and perimeter.



  	Perimeter = distance around the outside

  	Area = space inside the shape




For example, a rectangle might have a perimeter of 14 units, but its area could be 12 square units. The numbers can be different because they measure different things.


Main Idea 4: Always include square units in your answer


When you measure area, your answer must use square units, not just units.


For example:


  	correct: 9 square units

  	correct: 9 cm2

  	not correct: 9 cm




The little 2 in cm2 means "square centimeters." It reminds us that area is measured with squares.


Worked Example 1: Counting unit squares


A shape is covered by 6 equal square units. What is its area?


Step 1: Count the square units.


There are 6 squares.


Step 2: Write the answer with square units.


Area=6 square units


Answer: The area is 6 square units.


Worked Example 2: Rectangle with rows and columns


A rectangle has 3 rows of square units, and each row has 4 square units. What is the area?


Step 1: Find the number of rows and columns.



  	Rows: 3

  	Squares in each row: 4




Step 2: Multiply.


3×4=12


Step 3: Write square units.


Area=12 square units


Answer: The area is 12 square units.


Worked Example 3: Using length and width


A rectangle is 5 units long and 2 units wide. Find its area.


Step 1: Use the area formula for rectangles.


Area=length×width


Step 2: Substitute the numbers.


Area=5×2


Step 3: Multiply.


Area=10


Step 4: Add the square units.


Area=10 square units


Answer: The rectangle has an area of 10 square units.


Worked Example 4: Area or perimeter?


A student walks around the outside edge of a garden. Is the student finding area or perimeter?


Think: Walking around the outside means measuring the border of the shape.


Answer: The student is finding the perimeter, not the area.


If the student wanted to find area, they would need to know how much space is inside the garden.


Tips for Finding Area



  	Look at the inside of the shape, not the outside edge.

  	Count square units carefully.

  	Make sure the squares do not overlap and do not leave gaps.

  	For rectangles, multiply length by width.

  	Always write square units in your answer.




Common Mistakes to Avoid



  	Do not confuse area with perimeter.

  	Do not write just "units" when the answer should be "square units."

  	Do not count spaces outside the shape.

  	Do not skip squares when counting rows and columns.




Let’s Compare


Imagine a rectangle that is 4 units long and 3 units wide.


Its area is:


4×3=12 square units


That means 12 unit squares can cover the inside of the rectangle.


If you drew those squares, you would see 3 rows with 4 squares in each row, or 4 rows with 3 squares in each row. Either way, the total is 12 square units.


Quick Check for Understanding



  	What does area measure?
Answer: The space inside a flat shape.

  	What unit is used to measure area?
Answer: Square units.

  	A rectangle has 2 rows of 7 squares. What is its area?
Answer: 2×7=14 square units

  	Does perimeter measure the inside or outside of a shape?
Answer: The outside.




[image: 📋]   Summary


Area is the amount of space inside a flat shape. We measure area using square units, which are equal squares that cover a shape without gaps or overlaps.


To find the area of a rectangle, multiply the number of units in the length by the number of units in the width. Remember: area is inside, perimeter is around.


  
  Put what you read to the test

  You've worked through Concept of Area and Square Units. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/422
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  Area of Rectangles via Formula


Have you ever looked at a floor, a book cover, or a tabletop and wondered how much space it covers? That amount of covered space is called area.


In this lesson, you will learn how to find the area of a rectangle using a simple formula. You will also see how this formula matches what happens when we cover a shape with square units.


What is area?


Area is the amount of space inside a flat shape. We measure area using square units, such as square inches, square feet, or square centimeters.


A square unit is a square that measures 1 unit on each side. For example, a square inch is a square that is 1 inch long and 1 inch wide.


If we cover a rectangle with no gaps and no overlaps using square units, the total number of squares tells us the area.


From counting squares to using a formula


Imagine a rectangle made of rows and columns of square units.



  	The length tells how many squares fit across.

  	The width tells how many squares fit down.




If a rectangle has 5 squares across and 3 squares down, then it has 3 rows of 5 squares.


Instead of counting every square one by one, we can multiply:


Area=length×width

We often write this as:


A=l×w

This means:



  	
    A = area
  

  	
    l = length
  

  	
    w = width
  




Important: Area is always written in square units.


For example:



  	square inches = \,inches2

  	square feet = \,feet2

  	square centimeters = \,cm2




Why multiplying works


Suppose a rectangle is 4 units long and 3 units wide.


That means there are 4 square units in each row and 3 rows total.


So the total number of square units is:


4×3=12

So the area is 12 square units.


Multiplication helps us count all the equal rows quickly.


Steps for finding the area of a rectangle



  	Find the length of the rectangle.

  	Find the width of the rectangle.

  	Multiply length by width.

  	Write the answer using square units.




Worked Example 1


Find the area of a rectangle that is 6 units long and 2 units wide.


Use the formula:


A=l×w

Substitute the numbers:


A=6×2

A=12

The area is 12 square units.


Worked Example 2


A small rug is 7 feet long and 4 feet wide. What is its area?


Use the formula:


A=l×w

Substitute the measurements:


A=7×4

A=28

The area is 28 square feet.


Notice that we do not answer with just feet. We answer with square feet because area measures space inside the shape.


Worked Example 3


A rectangle is 9 centimeters long and 5 centimeters wide. What is the area?


Write the formula:


A=l×w

Substitute:


A=9×5

A=45

The area is 45 square centimeters.


Worked Example 4


A garden bed is 12 meters long and 8 meters wide. What is its area?


Use the formula:


A=l×w

Substitute:


A=12×8

A=96

The area is 96 square meters.


How area is different from perimeter


Sometimes students mix up area and perimeter.



  	Area means the space inside a shape.

  	Perimeter means the distance around a shape.




If you are asked for area, multiply length and width. If you are asked for perimeter, you add the side lengths around the shape.


Tips to remember



  	Area is for the space inside a rectangle.

  	Use the formula A=l×w.

  	Multiply the two side lengths that meet at a corner.

  	Always include square units in your answer.




Common mistakes to avoid



  	Do not add length and width when finding area.

  	Do not forget the units.

  	Do not write just inches or feet. Write square inches or square feet.




Let’s check the idea one more time


If a rectangle has 10 squares in each row and 3 rows, then the total number of squares is:


10×3=30

So the area is 30 square units.


This is why the rectangle formula works: multiplying tells us the total number of equal square units that fit inside.


[image: 📋]   Summary


Area tells how much space is inside a rectangle. We can find it by counting square units, but multiplying is much faster.


For any rectangle, use the formula A=l×w. Then write your answer in square units, such as square inches, square feet, or square centimeters.


  
  Put what you read to the test

  You've worked through Area of Rectangles via Formula. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/423
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  Decomposing Rectilinear Figures for Area


Sometimes a shape is not just one rectangle. It may look like an L-shape or another shape made only of straight sides and right angles. These are called rectilinear figures.


To find the area of a rectilinear figure, we can decompose it. That means we break the larger shape into smaller rectangles. Then we find the area of each rectangle and add the areas together.


Remember: area tells how much space is inside a shape. We measure area in square units, such as square inches, square feet, or square centimeters.


The area of a rectangle is:


Area=length×width


So if a rectangle is 5 units long and 3 units wide, its area is:


5×3=15 square units


How to decompose a rectilinear figure



  	Look at the shape carefully.


  	Split the shape into rectangles.


  	Find the length and width of each rectangle.


  	Find the area of each rectangle.


  	Add the areas together.





When you decompose a figure, the rectangles should fit together without overlapping. You are finding the area of all the parts exactly one time.


Important idea: Different students may split the same shape in different ways. That is okay. If the rectangles cover the whole shape and do not overlap, the total area will be the same.


Example 1: An L-shape split into 2 rectangles


Imagine an L-shaped figure made from:


  	a rectangle that is 6 units by 2 units


  	another rectangle that is 3 units by 4 units





Step 1: Find the area of the first rectangle.

6×2=12


Step 2: Find the area of the second rectangle.

3×4=12


Step 3: Add the areas.

12+12=24


Total area = 24 square units


This works because the whole L-shape is made from those 2 smaller rectangles.


Example 2: Finding a missing side before finding area


A rectilinear figure has a total height of 7 units. One part of the shape is 3 units tall. What is the missing height of the other part?


We subtract:

7−3=4


So the missing side length is 4 units.


Now suppose the figure is decomposed into these 2 rectangles:


  	Rectangle A: 5 units by 3 units


  	Rectangle B: 2 units by 4 units





Find each area:

Rectangle A:

5×3=15


Rectangle B:

2×4=8


Add them:

15+8=23


Total area = 23 square units


Sometimes you must find a missing side length first. Use what you know about the full side and the part of the side.


Example 3: One shape, two different ways


Suppose a rectilinear figure can be split in either of these ways.


Way 1:


  	Rectangle A: 4 units by 6 units


  	Rectangle B: 2 units by 3 units





Find the areas:

4×6=24

2×3=6

24+6=30


Way 2:


  	Rectangle C: 6 units by 3 units


  	Rectangle D: 2 units by 6 units





Find the areas:

6×3=18

2×6=12

18+12=30


Both ways give the same answer.


Total area = 30 square units


This shows that you can decompose the same figure in more than one correct way.


Example 4: A larger figure with 3 rectangles


Sometimes it helps to split a figure into 3 rectangles instead of 2.


Suppose a shape is decomposed into:


  	Rectangle A: 3 units by 5 units


  	Rectangle B: 4 units by 2 units


  	Rectangle C: 2 units by 3 units





Find the area of each rectangle:

3×5=15

4×2=8

2×3=6


Add all the parts:

15+8+6=29


Total area = 29 square units


Tips for success



  	Draw lines to split the figure into rectangles.


  	Label each side length clearly.


  	If a side length is missing, use subtraction to find it.


  	Use the area formula for each rectangle: l×w.


  	Add all the rectangle areas at the end.


  	Write the answer with square units.





Watch out for these mistakes



  	Do not add side lengths when you should multiply to find area.


  	Do not forget one of the smaller rectangles.


  	Do not count the same part twice.


  	Do not forget to include square units in your answer.





Let’s review


A rectilinear figure is a shape with straight sides and right angles. To find its area, decompose it into smaller rectangles. Find the area of each rectangle, then add the areas together.


If a side length is missing, you can often find it by subtracting one part from the whole. Take your time, organize your work, and check that all parts of the shape are included once.


[image: 📋]   Summary


To find the area of a rectilinear figure, break it into rectangles. Use Area=length×width for each rectangle. Then add the areas to find the total area of the whole shape.


  
  Put what you read to the test

  You've worked through Decomposing Rectilinear Figures for Area. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/424
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  Constant Area with Changing Perimeter


Sometimes two rectangles can have the same area but different perimeters. This means they cover the same amount of space inside, but the distance around the outside is not the same.


In this lesson, you will learn how area can stay constant while perimeter changes. You will also see how changing the side lengths of a rectangle can change the outside boundary, even when the inside space stays equal.


First, let’s remember what area and perimeter mean.



	Area is the amount of space inside a shape.

	Perimeter is the distance around a shape.




For rectangles:


	Area: length×width

	Perimeter: 2×(length+width)




So for a rectangle with length l and width w:


Area=l×w

Perimeter=2(l+w)

The big idea: If the product of the side lengths stays the same, then the area stays the same. But if the side lengths change, the perimeter can change too.


Let’s explore this with rectangles made from square units.


Example 1: Same area, different perimeter


Look at these two rectangles:


	Rectangle A: 3 units by 4 units

	Rectangle B: 2 units by 6 units




First, find the area.


Rectangle A:

3×4=12

Rectangle B:

2×6=12

Both rectangles have area 12 square units.


Now find the perimeter.


Rectangle A:

2(3+4)=2(7)=14

Rectangle B:

2(2+6)=2(8)=16

So both rectangles have the same area, but their perimeters are different.


What does this show? The inside space can stay the same, but the outside distance can change.


Why does this happen?


When a rectangle is shaped more like a square, the perimeter is often smaller.


When a rectangle gets longer and skinnier, the perimeter often gets larger, even if the area stays the same.


Let’s test that idea.


Example 2: Many rectangles with area 24


Here are some different rectangles that all have area 24 square units:



	1×24

	2×12

	3×8

	4×6




Check the area for each one:


	1×24=24

	2×12=24

	3×8=24

	4×6=24




Now find the perimeter of each rectangle.



	1×24: 2(1+24)=2(25)=50

	2×12: 2(2+12)=2(14)=28

	3×8: 2(3+8)=2(11)=22

	4×6: 2(4+6)=2(10)=20




All of these rectangles have area 24, but the perimeters are 50, 28, 22, and 20.


Important pattern: The rectangle that is closer to a square has the smaller perimeter. The long, skinny rectangle has the larger perimeter.


Let’s think about square units.


If you build rectangles with tiles, you can use the same number of tiles each time. That means the area stays the same. But when you arrange the tiles in different rectangle shapes, the outside edge changes. That changes the perimeter.


For example, 12 tiles can make:


	a 3×4 rectangle

	a 2×6 rectangle

	a 1×12 rectangle




Each one uses 12 tiles, so each one has area 12. But the border around each rectangle is different.


Example 3: Which rectangle has the greater perimeter?


Rectangle C is 5 units by 6 units.

Rectangle D is 3 units by 10 units.


First, find the area.


Rectangle C:

5×6=30

Rectangle D:

3×10=30

The areas are the same.


Now find the perimeters.


Rectangle C:

2(5+6)=2(11)=22

Rectangle D:

2(3+10)=2(13)=26

Rectangle D has the greater perimeter.


Why? Rectangle D is more stretched out. Rectangle C is closer to a square.


How to solve these problems



	Find the area of each rectangle by multiplying length and width.

	Check if the areas are the same.

	Find the perimeter by adding all sides, or using 2(l+w).

	Compare the perimeters.




Example 4: Make a new rectangle with the same area


A rectangle has side lengths 4 units and 9 units.


Its area is:

4×9=36

Can we make a different rectangle with area 36? Yes.


Some possible rectangles are:


	1×36

	2×18

	3×12

	4×9

	6×6




All of these have area 36 square units.


Now compare two of them:


For 4×9:

2(4+9)=2(13)=26

For 6×6:

2(6+6)=2(12)=24

Both have area 36, but the 6×6 square has the smaller perimeter.


What should you remember?



	Rectangles can have the same area and different perimeters.

	Area tells how much space is inside.

	Perimeter tells the distance around the shape.

	Long, skinny rectangles often have larger perimeters.

	Rectangles closer to a square often have smaller perimeters.




Quick check questions



	Do 2×8 and 4×4 have the same area?

	Which has the larger perimeter: 2×8 or 4×4?




Let’s check:


Area of 2×8:

2×8=16

Area of 4×4:

4×4=16

Yes, they have the same area.


Perimeter of 2×8:

2(2+8)=20

Perimeter of 4×4:

2(4+4)=16

The 2×8 rectangle has the larger perimeter.


[image: 📋]   Summary


Area and perimeter are not the same thing. Two rectangles can cover the same amount of space but have different distances around them. When the rectangle becomes more stretched out, the perimeter usually gets bigger. When it is closer to a square, the perimeter is often smaller.


  
  Put what you read to the test

  You've worked through Constant Area with Changing Perimeter. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/425
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  Attributes of Mass and Weight


When we measure how heavy something is, we often talk about mass or weight. In 4th grade, you can think of both as telling us how heavy or light an object feels.


We use different units of measurement to describe heavy and light objects. Some units are better for small, light things. Other units are better for large, heavy things.


In this lesson, you will learn how to:


  	tell whether an object is lightweight or heavyweight,

  	choose a good standard unit to measure it, and

  	compare units in both the customary system and the metric system.




1. What do mass and weight tell us?


Mass and weight both help us describe how heavy something is. If an apple is lighter than a watermelon, then the apple has less mass and weight than the watermelon.


You do not always need to know the exact number first. Sometimes you can begin by asking:


  	Is this object light or heavy?

  	Should I use a small unit or a large unit?




2. Measurement systems for mass and weight


There are two common systems you may use in school.



  	Customary system: ounces and pounds

  	Metric system: grams and kilograms




Each system has a small unit and a larger unit.


Customary units


  	ounce (oz): used for lighter objects

  	pound (lb): used for heavier objects




Metric units


  	gram (g): used for lighter objects

  	kilogram (kg): used for heavier objects




3. Choosing the best unit


A good rule is:


  	Use ounces or grams for things that are small and light.

  	Use pounds or kilograms for things that are large and heavy.




For example:


  	A paper clip is so light that grams would make sense.

  	A loaf of bread might be measured in ounces or grams.

  	A dog might be measured in pounds or kilograms.

  	A backpack full of books is heavy enough for pounds or kilograms.




4. Understanding small units and large units


Small units are helpful when an object does not weigh very much. Large units are helpful when an object weighs a lot.


If you use a unit that is too small for a heavy object, the number can become very large. If you use a unit that is too large for a tiny object, the measurement may not make much sense for the job.


For instance, it is better to say a watermelon weighs several pounds than many, many ounces. It is better to say a coin weighs a few grams than part of a kilogram.


5. Helpful unit facts


You may use these facts when comparing units:


  	In the customary system, 1 pound=16 ounces

  	In the metric system, 1 kilogram=1000 grams




This means a pound is larger than an ounce, and a kilogram is larger than a gram.


6. Thinking about relative weight


You can compare objects even without measuring them exactly.



  	A feather is lighter than a book.

  	A book is lighter than a chair.

  	A chair is lighter than a refrigerator.




This kind of thinking helps you choose the best unit. If an object seems very light, think about ounces or grams. If it seems much heavier, think about pounds or kilograms.


7. Worked Examples


Example 1: Choose the better customary unit

Which unit makes more sense for measuring an apple: ounces or pounds?

Step 1: Think about the object. An apple is fairly small and not very heavy.

Step 2: Small, light objects are often measured in ounces.

Answer: ounces is the better unit.


Example 2: Choose the better metric unit

Which unit makes more sense for measuring a bicycle: grams or kilograms?

Step 1: Think about the object. A bicycle is much heavier than a pencil or an eraser.

Step 2: Heavy objects are often measured in kilograms.

Answer: kilograms is the better unit.


Example 3: Compare two objects

A lunchbox weighs less than a suitcase. Which object would be more likely measured in pounds?

Step 1: A suitcase is usually heavier than a lunchbox.

Step 2: Heavier objects are often measured in pounds.

Answer: The suitcase would be more likely measured in pounds.


Example 4: Use a unit fact

A bag of rice weighs 2 pounds. How many ounces is that?

Use the fact 1 lb=16 oz

Step 1: There are 16 ounces in 1 pound.

Step 2: For 2 pounds, multiply:

2×16=32

Answer: The bag of rice weighs 32 ounces.


8. Tips for choosing the right unit


  	Ask yourself if the object is light or heavy.

  	Use ounces or grams for lighter objects.

  	Use pounds or kilograms for heavier objects.

  	Think about objects you know. A coin is light. A backpack can be heavy.

  	Choose the unit that keeps the measurement reasonable and easy to understand.




9. Common mistakes to avoid


  	Do not choose kilograms for a tiny object like a button.

  	Do not choose grams for a very heavy object like a person.

  	Do not mix up the systems. Ounces and pounds go together. Grams and kilograms go together.




10. Quick check ideas

Try thinking about these on your own:


  	Would a strawberry be measured better in grams or kilograms?

  	Would a dog be measured better in ounces or pounds?

  	Would a textbook be measured better in grams or kilograms?




If you answered grams, pounds, and kilograms, you are thinking carefully about object weight and unit size.


[image: 📋]   Summary


Mass and weight tell how heavy or light an object is. In the customary system, we use ounces for lighter objects and pounds for heavier objects. In the metric system, we use grams for lighter objects and kilograms for heavier objects.


When choosing a unit, think about the size and heaviness of the object. Small, light objects need smaller units. Large, heavy objects need larger units.


  
  Put what you read to the test

  You've worked through Attributes of Mass and Weight. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/427
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  Customary and Metric Weight Conversions


We use weight to tell how heavy something is. In math, we often measure weight using two different systems:



  	Customary system: ounces and pounds

  	Metric system: grams and kilograms




When we convert, we change a measurement from one unit to another without changing how heavy the object is.


For example, a bag of flour might weigh the same amount whether we talk about it in pounds or ounces. The number changes, but the weight stays the same.


1. Customary Weight: Ounces and Pounds


In the customary system, the main fact to remember is:


1 pound=16 ounces


This means one pound is made of 16 equal ounces.


To convert between pounds and ounces:



  	Pounds to ounces: multiply by 16

  	Ounces to pounds: divide by 16




You can think: if you are changing to a smaller unit, the number gets bigger. If you are changing to a larger unit, the number gets smaller.


2. Metric Weight: Grams and Kilograms


In the metric system, the main fact to remember is:


1 kilogram=1,000 grams


This means one kilogram is made of 1,000 equal grams.


To convert between kilograms and grams:



  	Kilograms to grams: multiply by 1,000

  	Grams to kilograms: divide by 1,000




Just like before, changing to a smaller unit makes the number bigger, and changing to a larger unit makes the number smaller.


3. A Helpful Way to Think About It


Ask yourself: Am I changing to bigger units or smaller units?



  	From pounds to ounces: smaller units, so multiply

  	From ounces to pounds: bigger units, so divide

  	From kilograms to grams: smaller units, so multiply

  	From grams to kilograms: bigger units, so divide




This helps you decide what operation to use.


Worked Example 1: Convert pounds to ounces


A watermelon weighs 3 pounds. How many ounces is that?


We know:


1 pound=16 ounces


Since we are changing pounds to ounces, we multiply:


3×16=48


So, 3 pounds = 48 ounces.


Worked Example 2: Convert ounces to pounds


A loaf of bread weighs 32 ounces. How many pounds is that?


We know 16 ounces make 1 pound, so we divide by 16:


32÷16=2


So, 32 ounces = 2 pounds.


Worked Example 3: Convert kilograms to grams


A bag of rice weighs 4 kilograms. How many grams is that?


We know:


1 kilogram=1,000 grams


Since we are changing kilograms to grams, we multiply:


4×1,000=4,000


So, 4 kilograms = 4,000 grams.


Worked Example 4: Convert grams to kilograms


A bag of apples weighs 6,000 grams. How many kilograms is that?


We divide by 1,000:


6,000÷1,000=6


So, 6,000 grams = 6 kilograms.


4. Using What You Know to Check Your Answer


You can always do a quick check to see if your answer makes sense.



  	If you changed to ounces or grams, your number should usually be bigger.

  	If you changed to pounds or kilograms, your number should usually be smaller.




For example, if 2 pounds became 8 ounces, that would not make sense, because ounces are smaller than pounds, so the number should get bigger, not smaller.


5. Common Mistakes to Avoid



  	Do not mix up the two facts:
1 pound = 16 ounces
1 kilogram = 1,000 grams

  	Remember to multiply when changing to a smaller unit.

  	Remember to divide when changing to a larger unit.

  	Write the correct unit in your answer.




6. Quick Practice Thinking


Try asking yourself these questions:



  	Is the new unit bigger or smaller?

  	Should I multiply or divide?

  	Does my answer make sense?




Example: Convert 5 pounds to ounces.



  	Ounces are smaller than pounds.

  	So I multiply.

  	5×16=80




So, 5 pounds = 80 ounces.


Example: Convert 2,000 grams to kilograms.



  	Kilograms are bigger than grams.

  	So I divide.

  	2,000÷1,000=2




So, 2,000 grams = 2 kilograms.


[image: 📋]   Summary


To convert customary weight, remember that 16 ounces = 1 pound. To convert metric weight, remember that 1,000 grams = 1 kilogram.


Multiply when changing to a smaller unit, and divide when changing to a larger unit. Always check if your answer makes sense by thinking about whether the number should get bigger or smaller.


  
  Put what you read to the test

  You've worked through Customary and Metric Weight Conversions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/428
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  Lesson: Attributes of Capacity and Volume


We use measurement every day. We measure how long something is, how heavy it is, and how much time has passed. We also measure how much a container can hold and how much space something takes up. These ideas are called capacity and volume.


In this lesson, you will learn what capacity and volume mean, how they are alike, how they are different, and which units are used to measure them in the customary system and the metric system.


What is capacity?


Capacity is the amount of liquid a container can hold. It tells us about containers such as cups, bottles, jugs, buckets, and tanks.


For example, a water bottle might hold 500 milliliters, and a milk jug might hold 1 gallon. These measurements describe the container’s capacity.


What is volume?


Volume is the amount of space that something takes up. A solid object has volume, and a box-shaped container also has volume because it takes up space.


If a box is large, it has a greater volume than a small box. If two containers are the same size inside, they can hold the same amount.


How are capacity and volume related?



  	Capacity tells how much liquid a container can hold.

  	Volume tells how much space an object or container takes up.

  	They are related because a container with more inside space usually has a greater capacity.




Think about a juice box and a large pitcher. The pitcher has more inside space, so it can hold more liquid. That means it has a greater capacity.


Customary units for capacity


In the customary system, we often measure liquid with these units:



  	cup (c)

  	pint (pt)

  	quart (qt)

  	gallon (gal)




These units are often used in cooking, grocery shopping, and everyday life.


Helpful customary facts:



  	
    2 cups=1 pint
  

  	
    2 pints=1 quart
  

  	
    4 quarts=1 gallon
  




Metric units for capacity


In the metric system, we often measure liquid with these units:



  	milliliter (mL)

  	liter (L)




A milliliter is a small amount. A liter is a larger amount.


Helpful metric fact:



  	
    1000 mL=1 L
  




Choosing the right unit


It is important to choose a unit that makes sense for the object or container.



  	Use milliliters for small amounts of liquid, like medicine or a juice box.

  	Use liters for larger amounts of liquid, like a bottle of soda or a fish tank.

  	Use cups, pints, quarts, and gallons for common customary measurements, such as milk, juice, and paint.




Examples of sensible units



  	A spoonful of cough syrup: milliliters

  	A carton of milk: quart or gallon

  	A small water bottle: milliliters

  	A large jug of juice: liters or gallons




Comparing capacities


We can compare containers by thinking about which one holds more or less.



  	A bucket has more capacity than a cup.

  	A gallon jug has more capacity than a pint container.

  	A 2-liter bottle holds more than a 500-mL bottle.




Worked Example 1: Choosing the best unit


Question: Which unit makes more sense for a bottle of glue: liters or milliliters?


Step 1: Think about the size of the bottle. A school glue bottle is small.


Step 2: Small amounts of liquid are usually measured in milliliters.


Answer: milliliters is the better unit.


Worked Example 2: Using customary units


Question: A container holds 1 gallon of lemonade. Is that more or less than 1 quart?


Step 1: Remember the fact:



4 quarts=1 gallon



Step 2: Compare 1 gallon to 1 quart. Since 1 gallon equals 4 quarts, it is greater than 1 quart.


Answer: 1 gallon is more than 1 quart.


Worked Example 3: Using metric units


Question: A pitcher holds 2 liters of water. A bottle holds 750 milliliters. Which holds more?


Step 1: It helps to compare using the same kind of unit.


We know:



1 L=1000 mL



So:



2 L=2000 mL



Step 2: Compare:



2000 mL>750 mL



Answer: The pitcher holds more.


Worked Example 4: Capacity and volume thinking


Question: Two boxes are the same size inside. One is filled with juice cartons, and the other is empty. Do the boxes have the same capacity?


Step 1: Capacity depends on how much a container can hold, not whether it is empty or full right now.


Step 2: Since both boxes are the same size inside, they can hold the same amount.


Answer: Yes, they have the same capacity.


Tips to remember



  	Capacity is about how much liquid a container can hold.

  	Volume is about how much space something takes up.

  	Small liquid amounts are often measured in mL or cups.

  	Larger liquid amounts are often measured in L, quarts, or gallons.

  	Always choose a unit that matches the size of the object or container.




Common mistakes to avoid



  	Do not confuse capacity with weight. Capacity is about holding liquid, not how heavy something is.

  	Do not choose a huge unit for a tiny container. For example, medicine is measured in milliliters, not gallons.

  	Do not forget that capacity tells what a container can hold, even if it is not full.




Brief Summary


Capacity and volume both help us describe the physical world. Capacity tells how much liquid a container can hold, and volume tells how much space something takes up. We use units such as cups, pints, quarts, and gallons in the customary system, and milliliters and liters in the metric system. Choosing the correct unit helps us measure in a smart and useful way.


  
  Put what you read to the test

  You've worked through Attributes of Capacity and Volume. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/429
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  Customary and Metric Capacity Conversions


Capacity tells us how much liquid a container can hold. We use capacity when we measure water, juice, milk, soup, and other liquids.


In math, we use two common measurement systems for capacity:


  	Customary units, such as cups, pints, quarts, and gallons

  	Metric units, such as milliliters and liters




When we convert capacity, we change one unit into another unit without changing the amount of liquid.


For example, 1 gallon and 4 quarts can name the same amount of liquid.


Why is this useful?


  	It helps us read recipes.

  	It helps us compare containers.

  	It helps us decide how much liquid we need.




Customary Capacity Units


Here are the customary capacity units you should know:


  	1 cup = 2 pints? No. Be careful! In 4th grade, we usually focus on these larger facts:

  	2 cups = 1 pint

  	2 pints = 1 quart

  	4 quarts = 1 gallon




You can also use these facts to make bigger conversions:


  	8 pints = 1 gallon because 2 pints make 1 quart and 4 quarts make 1 gallon

  	16 cups = 1 gallon




A simple way to remember some customary units is this order from smaller to larger:

cup  pint  quart  gallon


As the unit gets larger, the number used to name the same amount gets smaller.


For example, 1 gallon is the same as 4 quarts. Since quarts are smaller than gallons, it takes more of them.


Metric Capacity Units


In the metric system, the main capacity units for this lesson are:


  	1,000 milliliters = 1 liter




A milliliter is a small unit. A liter is a larger unit.


So if you change liters to milliliters, the number gets bigger. If you change milliliters to liters, the number gets smaller.


How to Convert Capacity


There are two main ideas to remember:


  	If you change from a larger unit to a smaller unit, you multiply.

  	If you change from a smaller unit to a larger unit, you divide.




For example:


  	Gallons to quarts: multiply by 4

  	Quarts to gallons: divide by 4

  	Liters to milliliters: multiply by 1,000

  	Milliliters to liters: divide by 1,000




Customary Conversion Facts to Know


  	2 cups = 1 pint

  	2 pints = 1 quart

  	4 quarts = 1 gallon




Metric Conversion Fact to Know


  	1,000 milliliters = 1 liter




Worked Example 1: Quarts to Gallons


Convert 12 quarts to gallons.


We know:

4 quarts=1 gallon


We are changing from quarts to gallons. Quarts are smaller, so we divide by 4.


12÷4=3


So,

12 quarts=3 gallons


Worked Example 2: Gallons to Quarts


Convert 5 gallons to quarts.


We know:

1 gallon=4 quarts


We are changing from gallons to quarts. Gallons are larger, so we multiply by 4.


5×4=20


So,

5 gallons=20 quarts


Worked Example 3: Milliliters to Liters


Convert 3,000 milliliters to liters.


We know:

1,000 milliliters=1 liter


We are changing from milliliters to liters. Milliliters are smaller, so we divide by 1,000.


3,000÷1,000=3


So,

3,000 milliliters=3 liters


Worked Example 4: Liters to Milliliters


Convert 7 liters to milliliters.


We know:

1 liter=1,000 milliliters


We are changing from liters to milliliters. Liters are larger, so we multiply by 1,000.


7×1,000=7,000


So,

7 liters=7,000 milliliters


How to Think About Conversion Problems


When solving a capacity conversion problem, ask yourself these questions:


  	What unit do I have now?

  	What unit do I need?

  	Is the new unit bigger or smaller?

  	Should I multiply or divide?




Example: Change 2 gallons to quarts.


  	I have gallons.

  	I need quarts.

  	Quarts are smaller than gallons.

  	So I multiply: 2×4=8.




That means:

2 gallons=8 quarts


Watch Out for These Mistakes


  	Do not mix up multiply and divide. Larger to smaller means multiply. Smaller to larger means divide.

  	Use the correct conversion fact. Quarts and gallons use 4. Liters and milliliters use 1,000.

  	Keep the units in your answer. Do not write only the number.




Quick Practice Thinking


If you want, you can try these in your head:


  	8 quarts = ? gallons

  	2 liters = ? milliliters

  	1 gallon = ? quarts




The answers are:


  	8÷4=2, so 2 gallons

  	2×1,000=2,000, so 2,000 milliliters

  	4 quarts




[image: 📋]   Summary


Capacity measures how much liquid a container holds. In customary units, important facts are 2 cups = 1 pint, 2 pints = 1 quart, and 4 quarts = 1 gallon. In metric units, 1,000 milliliters = 1 liter.


Remember: when you change from a larger unit to a smaller unit, multiply. When you change from a smaller unit to a larger unit, divide. Always check your units so your answer makes sense.


  
  Put what you read to the test

  You've worked through Customary and Metric Capacity Conversions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/430
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  Elapsed Time on Number Lines means finding out how much time passes from a start time to an end time by showing the time in jumps.


A number line for time works like a path. You start at one time, make jumps forward, and stop at the ending time. Then you add the jumps to find the total elapsed time.


This is a helpful way to solve time problems, especially when the time goes past a new hour, like from 2:45 to 4:10.


What is elapsed time?


Elapsed time is the amount of time that goes by between two times.


For example, if a movie starts at 1:00 and ends at 2:30, the elapsed time is how long the movie lasted.


Why use a number line?


A number line helps you break the time into smaller, easier parts. You do not have to count every single minute. Instead, you can make smart jumps.


You can jump:


	to the next hour,

	by whole hours,

	and then by the extra minutes.




Steps for finding elapsed time on a number line


	Write the start time on the left.

	Write the end time on the right.

	Make jumps from the start time to the end time.

	Label each jump with the amount of time.

	Add the jumps together.




Helpful idea: It is often easiest to jump to a friendly time first, such as the next hour.


For example, from 3:25, a friendly jump is to 4:00 because that is the next full hour.


Worked Example 1

Find the elapsed time from 2:15 to 3:00.


Start at 2:15. End at 3:00.


On the number line, make one jump from 2:15 to 3:00.


That jump is 45 minutes.


45 minutes


So, the elapsed time is 45 minutes.


Worked Example 2

Find the elapsed time from 1:20 to 3:20.


We can make easy jumps:


	1:20 to 2:00 = 40 minutes

	2:00 to 3:00 = 1 hour

	3:00 to 3:20 = 20 minutes




Now add the jumps.


Minutes: 40+20=60 minutes

And 60 minutes = 1 hour


So the total is:

1 hour+1 hour=2 hours


The elapsed time is 2 hours.


Worked Example 3

Find the elapsed time from 9:45 to 12:10.


Use friendly jumps on the number line:


	9:45 to 10:00 = 15 minutes

	10:00 to 11:00 = 1 hour

	11:00 to 12:00 = 1 hour

	12:00 to 12:10 = 10 minutes




Add the hours and minutes.


Hours: 1+1=2 hours

Minutes: 15+10=25 minutes


So the elapsed time is:

2 hours 25 minutes


Worked Example 4

Find the elapsed time from 4:58 to 6:12.


This one crosses more than one hour, so let us break it into parts.


	4:58 to 5:00 = 2 minutes

	5:00 to 6:00 = 1 hour

	6:00 to 6:12 = 12 minutes




Add the parts:

Minutes: 2+12=14 minutes

Hours: 1 hour


So the elapsed time is:

1 hour 14 minutes


Tips for success


	Always begin with the start time.

	Move forward to the end time.

	Jump to the next hour when it helps.

	Add hours to hours and minutes to minutes.

	Remember: 60 minutes = 1 hour.




What if the minutes add to 60 or more?


If your minutes make 60, trade them for 1 hour.


For example:

1 hour +60 minutes=2 hours


If the minutes are less than 60, keep them as minutes.


Check your thinking


	Does your answer make sense?

	Did you count forward, not backward?

	Did you include all the jumps?

	Did you add the hours and minutes correctly?




Let’s review


Elapsed time tells how much time passes between two events.


A number line helps by showing time in smaller jumps. You can jump to the next hour, then count full hours, then count extra minutes.


When you add all the jumps together, you get the total elapsed time.


  
  Put what you read to the test

  You've worked through Elapsed Time on Number Lines. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/431
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  Multi-Step Measurement Word Problems are problems where you have to do more than one step to find the answer.
Many of these problems ask you to measure, convert, and then solve. That means you may need to change one unit into another unit before you can add, subtract, multiply, or divide.
For example, you might need to change feet into inches, or hours into minutes, before solving the problem. If the units do not match, the math will not work correctly.
Big idea: In measurement word problems, always make sure the units are the same before doing the operation.
Common measurement facts to know
	 inches = 1 foot
	3 feet = 1 yard
	2 cups = 1 pint
	2 pints = 1 quart
	4 quarts = 1 gallon
	60 seconds = 1 minute
	60 minutes = 1 hour
	7 days = 1 week
	16 ounces = 1 pound

How to solve a multi-step measurement word problem
	Read carefully. Ask yourself, “What is the problem asking me to find?”
	Circle the numbers and units. Look for words like inches, feet, minutes, hours, cups, and pounds.
	Make the units match. Convert if needed.
	Choose the operation. Decide if you need to add, subtract, multiply, or divide.
	Solve step by step.
	Label your answer. Write the correct unit in your final answer.

Helpful question: Can I combine these numbers yet, or do I need to convert first?
Example 1: Length with addition
A ribbon is 2 feet long. Another ribbon is 8 inches long. How long are the ribbons altogether in inches?
Step 1: Find the units. One length is in feet. The other is in inches. We need the same unit.
Step 2: Convert feet to inches.
Since 1 foot = 12 inches:
2 feet=2×12=24 inches
Step 3: Add.
24+8=32
Answer: The ribbons are 32 inches long altogether.
Example 2: Time with subtraction
A movie lasted 1 hour and 25 minutes. If 40 minutes have already passed, how many minutes are left?
Step 1: Convert to one unit. Change 1 hour to minutes.
1 hour=60 minutes
So the total movie time is:
60+25=85 minutes
Step 2: Subtract the time that passed.
85−40=45
Answer: There are 45 minutes left.
Example 3: Weight with multiplication and conversion
A baker uses 2 pounds of flour each day. How many ounces of flour does the baker use in 3 days?
Step 1: Find the total pounds.
2×3=6 pounds
Step 2: Convert pounds to ounces.
Since 1 pound = 16 ounces:
6×16=96 ounces
Answer: The baker uses 96 ounces of flour in 3 days.
Example 4: Capacity with two conversions
Lena has 1 gallon of juice. She pours the juice equally into 8 pint-sized bottles. How many pints of juice go into each bottle?
Step 1: Convert gallons to quarts.
1 gallon=4 quarts
Step 2: Convert quarts to pints.
Since 1 quart = 2 pints:
4×2=8 pints
Step 3: Divide equally into 8 bottles.
8÷8=1
Answer: Each bottle gets 1 pint of juice.
Tips for success
	Write the unit every time you write a number in your work.
	Convert first if the units are different.
	Work in order and do one step at a time.
	Check if your answer makes sense. If the problem is about a short ribbon, your answer should not be hundreds of feet.

Watch out for these mistakes
	Adding or subtracting measurements with different units without converting first.
	Forgetting a measurement fact, like  inches = 1 foot.
	Writing the wrong unit in the final answer.
	Only doing one step when the problem needs two or more steps.

Let's think through one more problem
A rope is 3 yards long. Tina cuts off 2 feet. How many feet of rope are left?
Step 1: Convert yards to feet.
Since 1 yard = 3 feet:
3 yards=3×3=9 feet
Step 2: Subtract the part cut off.
9−2=7
Answer: Tina has 7 feet of rope left.
[image: 📋]   Summary
Multi-step measurement word problems ask you to do more than one thing, such as convert units and then solve. The most important rule is to make sure the units match before you add, subtract, multiply, or divide.
If you read carefully, convert when needed, and solve one step at a time, you can solve these problems with confidence.


  
  Put what you read to the test

  You've worked through Multi-Step Measurement Word Problems. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/432






  
    
  [image: 📖]   Chapter 9

  Geometric Figures and Spatial Reasoning
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  Points, Lines, Segments, and Rays are the basic building blocks of geometry. When you understand these, it becomes much easier to describe shapes, draw figures, and talk about how parts of a shape connect.


In this lesson, you will learn what a point, line, line segment, and ray are. You will also learn how to tell them apart and how to name them correctly.


1. What is a point?


A point shows an exact place or location. A point does not have any length or width. It is usually shown as a small dot.


We name points with capital letters, like Point A, Point B, or Point C.


For example, if you see a dot labeled A, you would call it Point A.


2. What is a line?


A line is a straight path that goes on forever in both directions. Because it never ends, a line has no endpoints.


When we draw a line on paper, we usually show arrows on both ends to remind us that the line keeps going.


A line can be named using any two points on it. For example, a line through points A and B can be called line AB.


We can write it like this:


AB↔


The arrows over the letters show that the line goes forever in both directions.


3. What is a line segment?


A line segment is part of a line. It has two endpoints. Because it has endpoints, a line segment has a fixed length.


If a segment starts at point A and ends at point B, it is called segment AB.


We can write it like this:


AB‾


The bar over the letters shows that it is a segment. Unlike a line, a segment does not go on forever.


4. What is a ray?


A ray is a straight path that starts at one point and goes on forever in one direction.


A ray has one endpoint. The other side keeps going forever.


If a ray starts at point A and goes through point B, it is called ray AB.


We can write it like this:


AB→


This means the ray begins at A and passes through B. The order of the letters matters for rays because the first letter names the endpoint.


How are they different?


The easiest way to tell these apart is to look at how many endpoints each one has.



  	Point: an exact location

  	Line: 0 endpoints, goes forever both ways

  	Line segment: 2 endpoints

  	Ray: 1 endpoint, goes forever one way




Here is another way to think about them:



  	A point is like a dot on a map.

  	A line is like a road that never ends in either direction.

  	A line segment is like the part of a road between two stops.

  	A ray is like a flashlight beam that starts at the flashlight and keeps shining forward.




How to name them


It is important to name each figure correctly.



  	Point: use one capital letter, such as A.

  	Line: use two points on the line, such as CD↔.

  	Line segment: use its two endpoints, such as EF‾.

  	Ray: use the endpoint first, then another point on the ray, such as GH→.




Remember: for a ray, the order matters. GH→ is not the same as HG→.


Worked Example 1: Identify the figure


A drawing shows a straight path with arrows on both ends and points M and N on it. What is it?


Step 1: Look at the ends. There are arrows on both ends.

Step 2: A figure with arrows on both ends goes forever both ways.

Answer: It is a line, named MN↔.


Worked Example 2: Segment or ray?


A figure starts at point P, goes through point Q, and has an arrow only on the side past Q. What is it?


Step 1: It has one endpoint, at P.

Step 2: It keeps going in one direction.

Answer: It is a ray, named PQ→.


Worked Example 3: Count endpoints


A figure connects point R to point S with no arrows. What is it?


Step 1: It has two endpoints: R and S.

Step 2: A figure with two endpoints is a line segment.

Answer: It is segment RS, written RS‾.


Worked Example 4: Name the ray correctly


A ray begins at A and goes through B. Should it be named AB→ or BA→?


Step 1: Find the endpoint. The endpoint is A.

Step 2: The endpoint must be named first.

Answer: The correct name is AB→.


Tips for drawing these figures



  	Draw a point as a dot and label it with a capital letter.

  	Draw a line as a straight path with arrows on both ends.

  	Draw a line segment as a straight path with two endpoints.

  	Draw a ray as a straight path with one endpoint and one arrow.




Common mistakes to avoid



  	Do not call a segment a line. A line never ends, but a segment has two endpoints.

  	Do not forget that a ray has only one endpoint.

  	Do not mix up the order when naming a ray. The endpoint comes first.

  	Do not name a point with a lowercase letter. Points are usually named with capital letters.




Quick check



  	If a figure has 0 endpoints, what is it? A line.

  	If a figure has 2 endpoints, what is it? A line segment.

  	If a figure has 1 endpoint, what is it? A ray.

  	If it is just a dot showing a location, what is it? A point.




[image: 📋]   Summary


A point is an exact location. A line goes on forever in both directions. A line segment has two endpoints, and a ray has one endpoint and goes on forever in one direction.


When you look at a figure, count the endpoints. That is the best clue for deciding whether it is a line, a segment, or a ray. Then name it carefully using the correct letters and symbols.


  
  Put what you read to the test

  You've worked through Points, Lines, Segments, and Rays. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/433
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  Lesson: Understanding Angles and Rotation


In geometry, an angle is made when two rays meet at the same endpoint.


A ray is a straight path that starts at one point and goes on in one direction. The shared endpoint where the two rays meet is called the vertex.


You can think of an angle like the opening of a door, the hands of a clock, or the corner of a book. The wider the opening, the larger the angle.


An angle is not about how long the sides are. It is about how much turn or rotation there is from one ray to the other.


What does rotation mean?


Rotation means a turn. If one ray stays still and the other ray turns around the vertex, it makes different angles.


A small turn makes a small angle. A bigger turn makes a bigger angle.


So, an angle can be understood as the amount of turning from one side to the other.


Parts of an Angle



  	2 rays — the sides of the angle

  	1 vertex — the point where the rays meet

  	inside space — the opening between the rays




If we name an angle, we often use the vertex letter in the middle. For example, in angle ∠ABC, the vertex is point B.


Angles Show Turn


Imagine an arrow pointing to the right. If it turns upward, it has made a quarter-turn. That turn forms an angle.


Here are some common turns:



  	Quarter-turn — one of four equal turns

  	Half-turn — two quarter-turns

  	Full-turn — all the way around back to where it started




These turns can be measured in degrees:



  	Quarter-turn = 90[image: °]

  	Half-turn = 180[image: °]

  	Full-turn = 360[image: °]




The symbol for degrees is [image: °].


Important Angle Sizes


There are some angle sizes you should know well.



  	Right angle — exactly 90[image: °]

  	Straight angle — exactly 180[image: °]

  	Full angle — exactly 360[image: °]




A right angle looks like the corner of a square or rectangle. A straight angle looks like a straight line. A full angle is one complete turn.


Comparing Angles


We can compare angles by looking at how much they open.



  	If one angle has a smaller opening, it has less rotation.

  	If one angle has a wider opening, it has more rotation.




Remember: longer sides do not mean a bigger angle. Only the amount of turn matters.


Example: Two angles can have sides of different lengths, but if the opening is the same, the angles are the same size.


Worked Example 1: Find the vertex


Look at ∠PQR.


The middle letter tells us the vertex. So the vertex is Q.


Answer: The vertex of ∠PQR is Q.


Worked Example 2: Identify the turn


A pointer starts by facing up. Then it turns to face right.


This is a quarter-turn. A quarter-turn makes a right angle.


90[image: °]


Answer: The turn is a quarter-turn, and the angle is 90[image: °].


Worked Example 3: Compare two angles


Angle A is a quarter-turn. Angle B is a half-turn.


We know:



  	Quarter-turn = 90[image: °]

  	Half-turn = 180[image: °]




Since 180[image: °]>90[image: °], Angle B is larger.


Answer: Angle B is larger because it has more rotation.


Worked Example 4: Think about a full turn


A spinner points left. It makes one complete turn and points left again.


One complete turn is called a full-turn.


360[image: °]


Answer: The spinner turned 360[image: °].


How to Recognize Angles in Real Life


You can see angles and rotation in many everyday objects:



  	a door opening and closing

  	clock hands turning

  	scissors opening

  	the corner of a room

  	a spinning wheel




When something turns, it creates a change in angle.


Tips to Remember



  	An angle is made by two rays sharing one endpoint.

  	The shared endpoint is the vertex.

  	An angle measures turn or rotation.

  	A bigger turn means a bigger angle.

  	Side length does not change the angle size.

  	90[image: °] is a quarter-turn, 180[image: °] is a half-turn, and 360[image: °] is a full-turn.




Brief Summary


An angle is the space made when two rays meet at one endpoint. That endpoint is called the vertex.


Angles tell us how much turning or rotation has happened from one ray to the other. We can describe turns as quarter-turns, half-turns, and full-turns, and we can measure them as 90[image: °], 180[image: °], and 360[image: °].


When you look at an angle, focus on the opening, not the side lengths. The opening shows the amount of turn.


  
  Put what you read to the test

  You've worked through Concept of an Angle and Rotation. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/434






  [image: 📝]   Lesson 121: Classifying Acute, Right, and Obtuse Angles

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/483




  Classifying Acute, Right, and Obtuse Angles


Have you ever noticed the corners of a book, a clock, or an open door? Those corners are called angles. In math, angles help us describe how much two lines open apart from the same point.


In this lesson, you will learn how to tell whether an angle is acute, right, or obtuse. A very important idea is to compare angles to a right angle, which measures exactly 90[image: °].


What is an angle?


An angle is made when two rays meet at one endpoint. That endpoint is called the vertex.


You can think of an angle like the opening of scissors or the opening of a door. The wider or smaller the opening is, the different the angle is.


The special angle to remember: the right angle


A right angle is an angle that measures exactly 90[image: °].


It looks like the corner of a square or rectangle. Many things around you have right angles, such as:



  	the corner of a book

  	the corner of a window

  	the corner of a floor tile




Because a right angle is exactly 90[image: °], we use it as our comparison angle.


Here is the key idea:



  	If an angle is smaller than 90[image: °], it is acute.

  	If an angle is exactly 90[image: °], it is right.

  	If an angle is greater than 90[image: °], it is obtuse.




We can write this like this:


Acute angle<90[image: °]

Right angle=90[image: °]

Obtuse angle>90[image: °]

1. Acute angles


An acute angle is a small angle. It opens less than a right angle.


If you compare an acute angle to the corner of a square, the acute angle will be narrower.


Examples of acute angles might look like:



  	the tip of a slice of pizza

  	the hands of a clock at a small opening

  	a slightly opened pair of scissors




Some acute angle measurements are 20[image: °], 45[image: °], and 89[image: °].


2. Right angles


A right angle measures exactly 90[image: °].


It is not smaller than 90[image: °], and it is not larger than 90[image: °]. It is exactly 90[image: °].


Right angles are often marked with a small square in the corner to show that the angle is a right angle.


Some examples are:



  	the corner of a sheet of paper

  	the corner of a picture frame

  	where one wall meets the floor




3. Obtuse angles


An obtuse angle is bigger than a right angle. It opens more than 90[image: °].


If you compare an obtuse angle to the corner of a square, the obtuse angle will be wider.


Some obtuse angle measurements are 100[image: °], 120[image: °], and 150[image: °].


An obtuse angle is still not a straight line. It is just wider than a right angle.


How to classify an angle


To classify an angle means to decide which group it belongs to.


Use these steps:



  	Look at the angle carefully.

  	Think about a right angle, which is 90[image: °].

  	Ask: Is this angle smaller than, equal to, or greater than 90[image: °]?

  	Name it as acute, right, or obtuse.




Helpful clues



  	Acute = smaller opening

  	Right = square corner

  	Obtuse = wider opening




Worked Example 1


An angle measures 35[image: °]. What kind of angle is it?


Step 1: Compare 35[image: °] to 90[image: °].


Step 2: Since 35[image: °]<90[image: °], the angle is smaller than a right angle.


Answer: It is an acute angle.


Worked Example 2


An angle measures 90[image: °]. What kind of angle is it?


Step 1: Compare 90[image: °] to 90[image: °].


Step 2: Since the angle is exactly 90[image: °], it matches a right angle.


Answer: It is a right angle.


Worked Example 3


An angle measures 125[image: °]. What kind of angle is it?


Step 1: Compare 125[image: °] to 90[image: °].


Step 2: Since 125[image: °]>90[image: °], the angle is larger than a right angle.


Answer: It is an obtuse angle.


Worked Example 4


You see an angle that looks like the corner of a book. What kind of angle is it?


A book corner is shaped like a square corner. A square corner is a right angle.


Answer: It is a right angle.


Comparing angles without a number


Sometimes you will not be told the exact number of degrees. That is okay. You can still classify the angle by looking at how open it is.



  	If it looks smaller than a square corner, it is acute.

  	If it looks exactly like a square corner, it is right.

  	If it looks wider than a square corner, it is obtuse.




Common mistakes to avoid



  	Do not guess by the length of the sides. The side lengths do not tell the angle type.

  	Remember that 90[image: °] is right, not acute and not obtuse.

  	An obtuse angle is only a little or a lot bigger than 90[image: °], but it is still just one angle opening.

  	Focus on the opening between the rays, not where the angle is turned.




Try thinking about these



  	70[image: °] is acute because it is less than 90[image: °].

  	90[image: °] is right because it is exactly 90[image: °].

  	140[image: °] is obtuse because it is greater than 90[image: °].




Quick rule to remember


Think of 90[image: °] as the test.



  	Less than 90[image: °]  acute

  	Equal to 90[image: °]  right

  	Greater than 90[image: °]  obtuse




[image: 📋]   Summary


An angle is made when two rays meet at a vertex. To classify an angle, compare it to a right angle, which is 90[image: °].


If the angle is smaller than 90[image: °], it is acute. If it is exactly 90[image: °], it is right. If it is greater than 90[image: °], it is obtuse.


When you are unsure, picture the corner of a square. That can help you decide which kind of angle you see.


  
  Put what you read to the test

  You've worked through Classifying Acute, Right, and Obtuse Angles. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/435
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  Measuring Angles with a Protractor


An angle is made when two lines or rays meet at one point. The point where they meet is called the vertex.


We measure angles to find out how wide they open. Angles are measured in degrees. The degree symbol is written like this: [image: °].


A tool called a protractor helps us measure angles exactly. A protractor is usually shaped like a half-circle and has numbers written from 0[image: °] to 180[image: °].


Why do protractors have two sets of numbers? One set starts at 0[image: °] on the left, and the other set starts at 0[image: °] on the right. This helps you measure angles that open in different directions.


Parts of a protractor


  	The center point or small hole in the middle

  	The straight edge along the bottom

  	Number lines that show degrees from 0[image: °] to 180[image: °]




Steps for measuring an angle


  	Find the vertex of the angle.

  	Place the center point of the protractor exactly on the vertex.

  	Line up one side of the angle with the straight edge at 0[image: °].

  	Look at where the other side crosses the numbered edge of the protractor.

  	Read the correct number scale. Start from the 0[image: °] that matches the side you lined up.




Important tip: Always begin reading from the side where the angle starts at 0[image: °]. If you read the wrong set of numbers, your answer will be wrong.


Types of angles you may measure


  	Acute angle: less than 90[image: °]

  	Right angle: exactly 90[image: °]

  	Obtuse angle: more than 90[image: °] but less than 180[image: °]

  	Straight angle: exactly 180[image: °]




You can think of these angle sizes like this:


  	If an angle is small, it might be acute.

  	If it makes a square corner, it is a right angle.

  	If it opens wider than a right angle, it is obtuse.

  	If it makes a straight line, it is 180[image: °].




Worked Example 1: Measuring a small angle

Suppose one side of the angle is lined up at 0[image: °] on the right side of the protractor. The other side crosses the protractor at 40[image: °].

The angle measures 40[image: °].

Since 40[image: °]<90[image: °], it is an acute angle.


Worked Example 2: Measuring a right angle

You place the center point on the vertex. One side is lined up with 0[image: °]. The other side points to 90[image: °].

The angle measures 90[image: °]

This is a right angle.


Worked Example 3: Choosing the correct number line

You line up one side of the angle with the left-hand 0[image: °]. When you look where the other side crosses, you see two numbers: 120[image: °] and 60[image: °].

Which one do you use?

You must use the scale that starts at the same 0[image: °] as your angle side. Since you started at the left-hand 0[image: °], the correct measure is 120[image: °].

So the angle is 120[image: °], which is an obtuse angle.


Worked Example 4: Measuring a straight angle

If the two sides of the angle make one straight line, the protractor reading is 180[image: °].

So the angle measure is 180[image: °]

This is called a straight angle.


Common mistakes to avoid


  	Do not put the edge of the protractor on the vertex. The center point must go on the vertex.

  	Do not guess which number to read. Use the scale that begins at the correct 0[image: °].

  	Do not measure from the wrong side of the angle.

  	Make sure one side of the angle is lined up carefully with the protractor's straight edge.




How to check if your answer makes sense


  	If the angle looks small, your answer should probably be less than 90[image: °].

  	If the angle looks like a square corner, your answer should be 90[image: °].

  	If the angle looks wide, your answer may be more than 90[image: °].

  	If your answer does not match what the angle looks like, check the number scale again.




Practice thinking

Ask yourself these questions each time:


  	Where is the vertex?

  	Did I place the center point on the vertex?

  	Which side is lined up with 0[image: °]?

  	Which number line should I read?

  	Does my answer match the size of the angle I see?




[image: 📋]   Summary

To measure an angle with a protractor, place the center on the vertex, line up one side with 0[image: °], and read the number where the other side crosses. Remember to use the correct number scale. Angles can be acute, right, obtuse, or straight depending on their degree measure.


  
  Put what you read to the test

  You've worked through Measuring Angles with a Protractor. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/436
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  Lesson: The Additive Nature of Angles


Have you ever noticed that a big angle can be split into smaller angles? In math, we can add the smaller angles together to find the size of the whole angle. This is called the additive nature of angles.


An angle is formed when two rays meet at one endpoint. The endpoint is called the vertex. Angles are measured in degrees, written with the symbol [image: °].


When one large angle is divided into two or more smaller angles, the smaller angles can be added to find the total. If the smaller angles fit together with no gaps and no overlaps, then their measures make the whole angle.


For example, if one angle is split into angles of 20[image: °] and 35[image: °], then the whole angle measures:


20[image: °]+35[image: °]=55[image: °]

This means the large angle is 55[image: °].


Important idea: This works when the smaller angles are next to each other. Angles that share a side and a vertex are called adjacent angles.


So if two adjacent angles make one larger angle, then:


part+part=whole

You can also use subtraction to find a missing part:


whole−known part=missing part

Main Teaching Points



  	An angle can be broken into smaller angles.

  	If the smaller angles are adjacent, you can add them to find the whole angle.

  	If you know the whole angle and one part, you can subtract to find the missing part.

  	Always check that the smaller angles connect to make the full angle with no gaps or overlaps.




Picture it in your mind: Imagine opening a book a little bit. That opening makes an angle. Now imagine placing a divider inside the opening. The divider splits the big angle into two smaller angles. If you measure both small angles and add them, you get the opening of the whole book.


Worked Example 1: Add Two Small Angles


A large angle is split into two adjacent angles. One angle is 25[image: °], and the other angle is 40[image: °]. What is the measure of the whole angle?


Step 1: Add the two parts.


25[image: °]+40[image: °]=65[image: °]

Answer: The whole angle measures 65[image: °].


Worked Example 2: Find a Missing Part


A whole angle measures 90[image: °]. One smaller angle inside it measures 30[image: °]. What is the missing angle?


Step 1: Start with the whole angle.


Whole angle = 90[image: °]


Step 2: Subtract the known part.


90[image: °]−30[image: °]=60[image: °]

Answer: The missing angle is 60[image: °].


Worked Example 3: Add Three Angles


A large angle is split into three adjacent angles: 15[image: °], 20[image: °], and 35[image: °]. What is the measure of the whole angle?


Step 1: Add all the parts.


15[image: °]+20[image: °]+35[image: °]=70[image: °]

Answer: The whole angle measures 70[image: °].


Worked Example 4: A Missing Angle with Three Parts


A whole angle measures 100[image: °]. Two parts inside it measure 45[image: °] and 25[image: °]. What is the missing third angle?


Step 1: Add the known parts.


45[image: °]+25[image: °]=70[image: °]

Step 2: Subtract from the whole angle.


100[image: °]−70[image: °]=30[image: °]

Answer: The missing angle is 30[image: °].


How to Solve These Problems



  	Look for the whole angle and the smaller parts.

  	If all parts are known, add them.

  	If one part is missing, subtract the known part or parts from the whole.

  	Write the degree symbol [image: °] in your answer.




Helpful Tips



  	Adjacent angles are side-by-side angles that share the same vertex and one side.

  	Only add angles that fit together to make the larger angle.

  	If the answer is a missing part, it should be smaller than the whole angle.

  	Read carefully to see whether the problem wants the whole or a part.




Try Thinking About These



  	If two adjacent angles are 10[image: °] and 50[image: °], the whole angle is 60[image: °].

  	If a whole angle is 80[image: °] and one part is 35[image: °], the missing part is 45[image: °].

  	If three adjacent angles are 20[image: °], 20[image: °], and 20[image: °], the whole angle is 60[image: °].




[image: 📋]   Summary


The additive nature of angles means that smaller adjacent angles can be added to make a larger angle. If you know the whole angle and one or more parts, you can subtract to find the missing angle. Remember: parts + parts = whole.


  
  Put what you read to the test

  You've worked through Additive Nature of Angles. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/437
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  Parallel and Perpendicular Lines


In geometry, lines can be placed in different ways. Some lines stay the same distance apart forever. Some lines cross to make square corners. In this lesson, you will learn how to tell the difference between parallel lines and perpendicular lines.


These ideas help us describe shapes, especially polygons like rectangles, squares, and other flat figures. When you can spot parallel and perpendicular lines, you can understand shapes more clearly.


What are parallel lines?


Parallel lines are lines that never meet, even if they keep going forever. They stay the same distance apart all the way along.


You can think of railroad tracks as a real-life example. The tracks run side by side and do not cross. That is what parallel lines do.


Here are some important things to remember about parallel lines:


	They go in the same direction.

	They never touch or cross.

	They stay evenly spaced apart.




We often show parallel lines with matching arrow marks on a drawing.


What are perpendicular lines?


Perpendicular lines are lines that cross to make a right angle. A right angle is a square corner and measures 90[image: °].


If two lines meet and make a perfect corner like the corner of a book, a window, or a sheet of paper, those lines are perpendicular.


Here are some important things to remember about perpendicular lines:


	They cross or meet.

	They make a right angle.

	A right angle is written as 90[image: °]




How are they different?



	Parallel lines never meet.

	Perpendicular lines do meet.

	Parallel lines stay the same distance apart.

	Perpendicular lines make a square corner when they cross.




Looking for these lines in shapes


Many 2-dimensional shapes have parallel or perpendicular sides.


For example:


	A rectangle has 2 pairs of parallel sides. Its sides also meet to make right angles, so nearby sides are perpendicular.

	A square also has 2 pairs of parallel sides. Its sides meet at right angles too.

	Some other shapes may have only parallel sides, only perpendicular sides, both, or neither.




When you look at a polygon, ask yourself:


	Do any sides stay the same distance apart and never meet? If yes, they are parallel.

	Do any sides meet to make a square corner? If yes, they are perpendicular.




Helpful clues



	If two sides are across from each other in a rectangle, they are parallel.

	If two sides touch at a corner of a square or rectangle, they are perpendicular.

	If a corner looks like the corner of a sheet of paper, it is a right angle.




Worked Example 1: Finding parallel lines


A shape has a top side and a bottom side that go straight across. They never meet and stay the same distance apart. Are they parallel or perpendicular?


Step 1: Ask if the sides cross. No, they do not cross.

Step 2: Ask if they stay the same distance apart. Yes, they do.

Answer: The lines are parallel.


Worked Example 2: Finding perpendicular lines


One side goes straight up and down. Another side goes straight left and right. They meet to make a square corner. Are they parallel or perpendicular?


Step 1: Ask if the lines meet. Yes, they do.

Step 2: Ask what kind of angle they make. They make a right angle, or 90[image: °]

Answer: The lines are perpendicular.


Worked Example 3: Rectangle sides


Look at a rectangle with sides named top, bottom, left, and right.



	The top and bottom sides are parallel.

	The left and right sides are parallel.

	The top and left sides are perpendicular.

	The top and right sides are perpendicular too.




Why? Opposite sides stay the same distance apart, so they are parallel. Sides that meet at a corner make a right angle, so they are perpendicular.


Worked Example 4: A slanted shape


Imagine a 4-sided shape where the left and right sides lean the same way and never meet. The top and bottom sides also lean the same way and never meet. But none of the corners are square corners.


Step 1: The left and right sides stay the same distance apart, so they are parallel.

Step 2: The top and bottom sides also stay the same distance apart, so they are parallel.

Step 3: Since the corners are not right angles, the sides are not perpendicular.

Answer: This shape has parallel sides, but no perpendicular sides.


Try this way of thinking


When you see two lines, use these questions:


	Do the lines cross?

	If they do not cross and stay evenly apart, are they parallel?

	If they do cross, do they make a right angle?

	If they make a right angle, are they perpendicular?




Real-world examples



	The opposite edges of a notebook are often parallel.

	The corner of a tile or book shows perpendicular sides.

	Window frames often have both parallel and perpendicular lines.

	Crosswalk stripes are often parallel.




Common mistakes to avoid



	Do not say lines are perpendicular just because they cross. They must cross at a right angle.

	Do not say lines are parallel just because they are near each other. They must stay the same distance apart and never meet.

	Look carefully at corners inside shapes. A square corner means perpendicular sides.




[image: 📋]   Summary


Parallel lines never meet and stay the same distance apart. Perpendicular lines meet to form a right angle, which is 90[image: °]


In shapes like rectangles and squares, opposite sides are parallel, and sides that meet at a corner are perpendicular. When you study a shape, look for sides that never meet and sides that make square corners.


  
  Put what you read to the test

  You've worked through Parallel and Perpendicular Lines. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/438
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  Classifying Polygons by Attributes


In math, a polygon is a closed flat shape made of straight sides. “Closed” means all the sides connect with no openings. “Flat” means it is a 2-dimensional shape, like a shape drawn on paper.


We can classify polygons by attributes. That means we sort and name polygons by looking at their special features, such as:



  	how many sides they have,

  	how many vertices they have,

  	whether sides are equal in length,

  	whether sides are parallel,

  	whether sides meet at right angles.




A vertex is a corner point where two sides meet. The plural of vertex is vertices.


For any polygon, the number of sides and the number of vertices are the same. For example, a shape with 5 sides also has 5 vertices.


We can write this idea as:


number of sides=number of vertices


Learning to classify polygons helps us describe shapes carefully and correctly.


First, make sure it is a polygon.


A shape is a polygon if it has all of these:



  	straight sides,

  	the sides close to make a shape,

  	no curved parts.




So, a triangle is a polygon. A rectangle is a polygon. But a circle is not a polygon because it has no straight sides.


Classifying by number of sides and vertices


The first and most important way to classify a polygon is by counting its sides or vertices.



  	3 sides and 3 vertices: triangle

  	4 sides and 4 vertices: quadrilateral

  	5 sides and 5 vertices: pentagon

  	6 sides and 6 vertices: hexagon

  	8 sides and 8 vertices: octagon




When you are not sure of a shape’s name, count carefully. Start at one corner and move around the shape until you return to where you started.


Classifying by side lengths


After we count sides, we can look more closely at side lengths.


Some polygons have equal sides. This means two or more sides are the same length.


For example:



  	A triangle can have all sides equal, two sides equal, or no equal sides.

  	A quadrilateral can also have equal sides, like a square.




Equal side lengths help us describe the shape more exactly.


Classifying by angles


We can also classify polygons by their angles.


A right angle is an angle that forms a square corner. It measures 90[image: °].


Shapes with right angles include rectangles and squares.


If a polygon has corners that are not square corners, it may still be a polygon, but it will be a different kind.


Classifying by parallel sides


Parallel sides are sides that stay the same distance apart and never meet.


Some polygons have one pair of parallel sides. Some have two pairs. Some have none.


For example:



  	A rectangle has 2 pairs of parallel sides.

  	A square has 2 pairs of parallel sides.

  	Some quadrilaterals may have only 1 pair of parallel sides.




Classifying by perpendicular sides


Perpendicular sides meet to make a right angle.


If two sides cross or meet like the corner of a square, they are perpendicular.


Rectangles and squares have perpendicular sides because their corners are right angles.


Classifying by symmetry


A shape has symmetry if it can be folded into matching halves.


The fold line is called a line of symmetry.


For example:



  	A square has lines of symmetry.

  	Some triangles have symmetry, and some do not.

  	A rectangle has symmetry too, but not the same number of lines as a square.




Symmetry is another helpful attribute when describing polygons.


Special quadrilaterals


A quadrilateral is any polygon with 4 sides and 4 vertices. There are many kinds of quadrilaterals.



  	Rectangle: 4 sides, 4 right angles, and 2 pairs of parallel sides.

  	Square: 4 equal sides, 4 right angles, and 2 pairs of parallel sides.

  	Rhombus: 4 equal sides.

  	Trapezoid: a quadrilateral with 1 pair of parallel sides.




A square is a very special quadrilateral. It belongs to more than one group.



  	It is a quadrilateral because it has 4 sides.

  	It is also a rectangle because it has 4 right angles.

  	It is also a shape with 4 equal sides.




This shows that one polygon can be classified in more than one way.


How to classify a polygon step by step



  	Check that the shape is closed and made of straight sides.

  	Count the sides.

  	Count the vertices to check your work.

  	Look for equal sides.

  	Look for right angles.

  	Look for parallel sides.

  	Look for symmetry.

  	Name the polygon using its attributes.




This step-by-step method makes classifying polygons easier and more accurate.


Worked Example 1


A shape is closed and has 3 straight sides. It has 3 vertices.


Step 1: Is it a polygon? Yes, because it is closed and has straight sides.


Step 2: Count sides and vertices.


It has 3 sides and 3 vertices.


Step 3: Name the shape.


A polygon with 3 sides is a triangle.


Answer: The shape is a triangle.


Worked Example 2


A shape has 4 sides and 4 vertices. Opposite sides are parallel. All 4 angles are right angles.


Step 1: Since it is closed and made of straight sides, it is a polygon.


Step 2: Count sides.


It has 4 sides, so it is a quadrilateral.


Step 3: Look at other attributes.



  	It has 2 pairs of parallel sides.

  	It has 4 right angles.




Step 4: Name the special quadrilateral.


A quadrilateral with 4 right angles is a rectangle.


Answer: The shape is a rectangle.


Worked Example 3


A shape has 4 sides. All 4 sides are equal in length. It also has 4 right angles.


Step 1: It has 4 sides, so it is a quadrilateral.


Step 2: Look at side lengths.


All 4 sides are equal.


Step 3: Look at angles.


All 4 angles are right angles.


Step 4: Name the shape.


A quadrilateral with 4 equal sides and 4 right angles is a square.


Answer: The shape is a square.


Worked Example 4


A shape has 6 straight sides and 6 vertices. It is closed. Not all sides are equal.


Step 1: It is closed and has straight sides, so it is a polygon.


Step 2: Count sides and vertices.


It has 6 sides and 6 vertices.


Step 3: Name the shape by number of sides.


A polygon with 6 sides is a hexagon.


Step 4: Do side lengths change the basic name?


No. Even if the sides are not all equal, it is still a hexagon.


Answer: The shape is a hexagon.


Things to remember



  	A polygon must be closed.

  	A polygon must have straight sides.

  	The number of sides equals the number of vertices.

  	Count sides first to find the basic polygon name.

  	Then use attributes like equal sides, right angles, parallel sides, perpendicular sides, and symmetry to describe it more clearly.




Quick check questions



  	If a polygon has 5 sides, what is it called? Pentagon

  	If a shape has 4 sides and 4 right angles, what special quadrilateral could it be? Rectangle

  	If a shape has 4 equal sides and 4 right angles, what is it? Square

  	Is a circle a polygon? No




[image: 📋]   Summary


To classify polygons, first check that the shape is closed and made of straight sides. Then count the sides and vertices to name the polygon, such as triangle, quadrilateral, pentagon, or hexagon.


After that, look at other attributes like equal sides, right angles, parallel sides, perpendicular sides, and symmetry. These attributes help you describe the polygon more exactly and tell the difference between shapes like rectangles and squares.


  
  Put what you read to the test

  You've worked through Classifying Polygons by Attributes. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/439






  [image: 📝]   Lesson 126: Triangle Classification by Side Length

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/488




  Triangle Classification by Side Length


Triangles are shapes with 3 sides and 3 corners. We can sort, or classify, triangles by looking at their side lengths.


When we classify triangles by side length, we ask: How many sides are the same length?


There are 3 main types of triangles by side length:


  	Equilateral triangle

  	Isosceles triangle

  	Scalene triangle




Let’s learn what each one means.


1. Equilateral Triangle

An equilateral triangle has 3 equal sides.

If the side lengths are the same, then the triangle is equilateral.

Example side lengths:


  	
    4,4,4
  

  	
    7,7,7
  




You can think: equi means equal, so equilateral means all sides are equal.


2. Isosceles Triangle

An isosceles triangle has 2 equal sides.

The third side is a different length.

Example side lengths:


  	
    5,5,3
  

  	
    8,6,8
  




When you see exactly 2 sides that match, the triangle is isosceles.


3. Scalene Triangle

A scalene triangle has no equal sides.

All 3 side lengths are different.

Example side lengths:


  	
    3,4,5
  

  	
    6,7,8
  




If none of the sides match, the triangle is scalene.


How to Classify a Triangle by Its Sides

Follow these steps:


  	Look at the 3 side lengths.

  	Count how many sides are the same.

  	Choose the triangle name:
    
      	3 equal sides  equilateral

      	2 equal sides  isosceles

      	0 equal sides  scalene

    

  




You can organize the idea like this:


3 equal sides=equilateral

2 equal sides=isosceles

0 equal sides=scalene

Important Note

Be careful to look at side lengths only. In this lesson, we are not naming triangles by their angles. We only check whether the sides are equal or different.


Worked Example 1

Classify the triangle with side lengths 6,6,6.

Step 1: Look at the side lengths.

They are 6,6,6.

Step 2: Count how many sides are equal.

All 3 sides are equal.

Answer: This triangle is equilateral.


Worked Example 2

Classify the triangle with side lengths 9,4,9.

Step 1: Look at the side lengths.

They are 9,4,9.

Step 2: Count how many sides are equal.

Two sides are equal because 9=9.

Answer: This triangle is isosceles.


Worked Example 3

Classify the triangle with side lengths 2,3,4.

Step 1: Look at the side lengths.

They are 2,3,4.

Step 2: Count how many sides are equal.

No sides are equal.

Answer: This triangle is scalene.


Worked Example 4

A triangle has side lengths 10 cm, 7 cm, and 10 cm. What kind of triangle is it?

Step 1: Compare the side lengths.

The lengths are 10, 7, and 10.

Step 2: Find matching sides.

The first and third sides match because 10=10.

Step 3: Classify the triangle.

It has exactly 2 equal sides.

Answer: The triangle is isosceles.


Tips to Help You Remember


  	Equilateral: all sides equal

  	Isosceles: 2 sides equal

  	Scalene: all sides different




A quick way to check is to sort the side lengths in your mind and look for matches.


For example:


  	5,5,5  equilateral

  	3,8,3  isosceles

  	4,6,7  scalene




Common Mistakes


  	Mistake 1: Counting 2 equal sides in 6,6,6 and calling it isosceles. Since all 3 sides are equal, it is equilateral.

  	Mistake 2: Looking at the shape instead of the side lengths. Always check the lengths carefully.

  	Mistake 3: Thinking a triangle with side lengths in a different order changes the name. It does not. For example, 5,3,5 and 5,5,3 are both isosceles.




Let’s Review


  	A triangle has 3 sides.

  	If all 3 sides are equal, it is equilateral.

  	If exactly 2 sides are equal, it is isosceles.

  	If all 3 sides are different, it is scalene.




[image: 📋]   Summary

We classify triangles by side length by checking how many sides are the same. An equilateral triangle has 3 equal sides. An isosceles triangle has 2 equal sides. A scalene triangle has no equal sides.


  
  Put what you read to the test

  You've worked through Triangle Classification by Side Length. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/440






  [image: 📝]   Lesson 127: Triangle Classification by Angle Measure

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/489




  Triangle Classification by Angle Measure


Triangles are shapes with 3 sides and 3 angles. We can sort, or classify, triangles in different ways. In this lesson, we will classify triangles by looking at their angle measures.


The three angle names we will learn are acute, right, and obtuse. To decide which name a triangle gets, we look carefully at its angles.


First, let’s remember the angle types.



  	Acute angle: an angle that is less than 90[image: °]

  	Right angle: an angle that is exactly 90[image: °]

  	Obtuse angle: an angle that is greater than 90[image: °]




You can think of 90[image: °] as a square corner. If an angle is smaller than that, it is acute. If it matches that corner exactly, it is right. If it opens wider than that corner, it is obtuse.


Important idea: A triangle is named by its angles using the largest angle.



  	If all 3 angles are acute, the triangle is an acute triangle.

  	If the triangle has 1 right angle, it is a right triangle.

  	If the triangle has 1 obtuse angle, it is an obtuse triangle.




A triangle can only have one right angle or one obtuse angle. If it did not, the shape would not be a triangle.


Also, the angles inside any triangle always add up to:


180[image: °]


This fact helps us check if the angle measures make sense.


1. Acute Triangles


An acute triangle has 3 acute angles. That means every angle is less than 90[image: °].


Examples of acute angle measures in a triangle might be:



  	50[image: °],60[image: °],70[image: °]

  	45[image: °],65[image: °],70[image: °]




Each angle is less than 90[image: °], so these are acute triangles.


2. Right Triangles


A right triangle has 1 right angle. A right angle measures exactly 90[image: °].


The other two angles must be acute so that all three angles together still make 180[image: °].


Examples of right triangle angle measures are:



  	90[image: °],50[image: °],40[image: °]

  	90[image: °],30[image: °],60[image: °]




Because each has one angle that is exactly 90[image: °], each one is a right triangle.


3. Obtuse Triangles


An obtuse triangle has 1 obtuse angle. That means one angle is greater than 90[image: °].


The other two angles must be acute.


Examples of obtuse triangle angle measures are:



  	100[image: °],40[image: °],40[image: °]

  	110[image: °],30[image: °],40[image: °]




Because one angle is greater than 90[image: °], each one is an obtuse triangle.


How to Classify a Triangle by Its Angles



  	Look at the angle measures.

  	Find the largest angle.

  	Ask:
    
      	Is it less than 90[image: °]? Then the triangle is acute.

      	Is it exactly 90[image: °]? Then the triangle is right.

      	Is it greater than 90[image: °]? Then the triangle is obtuse.

    

  




This works because the biggest angle tells the triangle’s angle type.


Worked Example 1


A triangle has angles 55[image: °], 65[image: °], and 60[image: °].


Step 1: Find the largest angle. The largest angle is 65[image: °].


Step 2: Compare it to 90[image: °]. Since 65[image: °]<90[image: °], it is acute.


Answer: This is an acute triangle.


Worked Example 2


A triangle has angles 90[image: °], 35[image: °], and 55[image: °].


Step 1: Find the largest angle. The largest angle is 90[image: °].


Step 2: Compare it to 90[image: °]. Since it is exactly 90[image: °], it is a right angle.


Answer: This is a right triangle.


Worked Example 3


A triangle has angles 120[image: °], 25[image: °], and 35[image: °].


Step 1: Find the largest angle. The largest angle is 120[image: °].


Step 2: Compare it to 90[image: °]. Since 120[image: °]>90[image: °], it is obtuse.


Answer: This is an obtuse triangle.


Worked Example 4


A triangle has angles 80[image: °], 10[image: °], and 90[image: °].


Step 1: Find the largest angle. The largest angle is 90[image: °].


Step 2: A triangle with one 90[image: °] angle is a right triangle.


Step 3: Check the total:


80[image: °]+10[image: °]+90[image: °]=180[image: °]


The measures make a triangle.


Answer: This is a right triangle.


Watch Out for These Mistakes



  	Mistake 1: Looking at a smaller angle instead of the largest angle. The largest angle helps name the triangle.

  	Mistake 2: Thinking a triangle with one acute angle is an acute triangle. An acute triangle must have all 3 angles acute.

  	Mistake 3: Forgetting that a right angle is exactly 90[image: °], not less and not more.

  	Mistake 4: Forgetting to check whether the angles add to 180[image: °].




Quick Check


Try classifying these triangles:



  	70[image: °],60[image: °],50[image: °]

  	90[image: °],45[image: °],45[image: °]

  	100[image: °],50[image: °],30[image: °]




Answers:



  	70[image: °],60[image: °],50[image: °]: acute triangle

  	90[image: °],45[image: °],45[image: °]: right triangle

  	100[image: °],50[image: °],30[image: °]: obtuse triangle




[image: 📋]   Summary


Triangles can be classified by their angle measures.



  	An acute triangle has 3 angles less than 90[image: °].

  	A right triangle has 1 angle equal to 90[image: °].

  	An obtuse triangle has 1 angle greater than 90[image: °].




To classify a triangle, look at the largest angle. Then compare it to 90[image: °]. This tells you whether the triangle is acute, right, or obtuse.


  
  Put what you read to the test

  You've worked through Triangle Classification by Angle Measure. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/441






  [image: 📝]   Lesson 128: Lines of Symmetry in Two-Dimensional Figures

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/492




  Lines of Symmetry in Two-Dimensional Figures


A line of symmetry is a line that divides a shape into two matching halves.


If you could fold the shape on that line and both sides would match exactly, then that line is a line of symmetry.


This is also called reflection symmetry, because one side looks like a mirror image of the other side.


Today, we will learn how to find lines of symmetry in 2-dimensional, or flat, shapes.


What does “matching halves” mean?


Matching halves must be the same size and the same shape. When folded, the edges and corners should line up exactly.


If even one part does not line up, then the line is not a line of symmetry.


Where can a line of symmetry be?


A line of symmetry can go in different directions:



	Vertical — up and down

	Horizontal — side to side

	Diagonal — slanted




A shape can have:


	no lines of symmetry,

	1 line of symmetry,

	2 lines of symmetry,

	or even more.




How to check for a line of symmetry



	Look at the shape carefully.

	Imagine drawing a line through the shape.

	Ask: Would both sides match if I folded it there?

	Check whether the corners and sides would line up exactly.




Important idea: A line of symmetry must split the shape into two equal mirror-image parts. It is not enough for the line to go through the middle. The two sides must also match.


Let’s look at some common shapes.



	A square has 4 lines of symmetry.

	A rectangle has 2 lines of symmetry.

	An equilateral triangle has 3 lines of symmetry.

	A regular hexagon has 6 lines of symmetry.

	A scalene triangle has 0 lines of symmetry.




You do not need to memorize every shape. It is more important to use the folding idea to test each one.


Worked Example 1: Rectangle


How many lines of symmetry does a rectangle have?


A rectangle has opposite sides that are equal. If we draw a vertical line through the center, the left side matches the right side.


If we draw a horizontal line through the center, the top half matches the bottom half.


But the diagonal lines do not make matching halves in a rectangle.


So a rectangle has:


2


lines of symmetry.


Worked Example 2: Square


How many lines of symmetry does a square have?


A square has all sides equal and all corners equal.


It has:


	1 vertical line of symmetry

	1 horizontal line of symmetry

	2 diagonal lines of symmetry




That makes:


4


lines of symmetry altogether.


Worked Example 3: Isosceles Triangle


An isosceles triangle has 2 equal sides. Does it have a line of symmetry?


Yes. If the triangle is standing with its point at the top, a line drawn from the top point straight down to the middle of the base makes two matching halves.


This line is vertical.


So an isosceles triangle has:


1


line of symmetry.


Worked Example 4: Scalene Triangle


A scalene triangle has sides of different lengths. Does it have a line of symmetry?


No. No matter where you draw a line, the two parts will not match exactly.


So a scalene triangle has:


0


lines of symmetry.


Let’s compare some shapes.



	A shape with more equal sides and equal angles often has more lines of symmetry.

	A shape that is uneven usually has fewer lines of symmetry, or none at all.




Tips for finding lines of symmetry



	Look for a line that goes through the middle of the shape.

	Check both sides carefully.

	Ask whether one side is a mirror image of the other.

	Try vertical, horizontal, and diagonal lines.

	Do not guess just because the shape “looks close.” The halves must match exactly.




Common mistakes



	Thinking every shape has a line of symmetry. Some shapes have none.

	Drawing a line through the middle that does not make matching halves.

	Forgetting to test diagonal lines in shapes like squares.

	Thinking equal area is enough. The two halves must be the same shape too.




Practice thinking


Ask yourself these questions when you look at a shape:



	Can I fold it so both sides match?

	Is the fold line vertical, horizontal, or diagonal?

	How many different fold lines work?




Quick shape review



	Square: 4 lines of symmetry

	Rectangle: 2 lines of symmetry

	Isosceles triangle: 1 line of symmetry

	Scalene triangle: 0 lines of symmetry




[image: 📋]   Summary


A line of symmetry divides a 2-dimensional figure into two matching mirror-image halves.


To find one, imagine folding the shape along a line. If both sides match exactly, the line is a line of symmetry.


Lines of symmetry can be vertical, horizontal, or diagonal. Some shapes have many lines of symmetry, while some have only one or none.


  
  Put what you read to the test

  You've worked through Lines of Symmetry in Two-Dimensional Figures. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/444






  [image: 📝]   Lesson 129: Rotational Symmetry Concept

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/493




  Rotational symmetry means a shape can be turned, or rotated, and still look exactly the same before it makes one full turn.


A full turn is 360[image: °]. If a shape matches itself during that turn, then it has rotational symmetry.


Think about spinning a shape around its center. If the shape lands on top of its starting position and all parts line up, then the shape has rotational symmetry.


This is different from line symmetry. Line symmetry uses a fold line. Rotational symmetry uses a turn.


Main idea: We ask, “Can this shape be turned less than 360[image: °] and still look exactly the same?” If the answer is yes, the shape has rotational symmetry.


Here are some important words to know:


  	Rotate: to turn a shape around a point

  	Center: the point a shape turns around

  	Full turn: 360[image: °]

  	Half turn: 180[image: °]

  	Quarter turn: 90[image: °]




Some shapes match themselves after a half turn. Some match after a quarter turn. Some match many times in one full turn. Some do not match at all until 360[image: °], and those shapes do not have rotational symmetry.


When checking rotational symmetry, follow these steps:


  	Look at the shape’s center.

  	Imagine turning the shape.

  	See if the corners and sides land exactly on the original shape.

  	If it matches before 360[image: °], the shape has rotational symmetry.




Worked Example 1: Square

A square has 4 equal sides and 4 equal corners.

If you turn a square by 90[image: °], it looks the same. It also looks the same at 180[image: °] and 270[image: °].

So a square has rotational symmetry because it matches itself before 360[image: °].

The matching turns are:

90[image: °], 180[image: °], 270[image: °]


Worked Example 2: Rectangle

A rectangle has opposite sides equal. It is longer in one direction than the other unless it is a square.

If you turn a rectangle by 90[image: °], it usually does not match, because the long sides and short sides switch places.

But if you turn it by 180[image: °], it does match exactly.

So a rectangle has rotational symmetry. It matches after a half turn:

180[image: °]


Worked Example 3: Equilateral Triangle

An equilateral triangle has 3 equal sides and 3 equal angles.

If you turn it by 120[image: °], it matches itself. If you turn it by 240[image: °], it matches again.

So an equilateral triangle has rotational symmetry.

The matching turns are:

120[image: °], 240[image: °]


Worked Example 4: Regular Pentagon

A regular pentagon has 5 equal sides and 5 equal angles.

Because all its sides and corners are arranged evenly, it matches itself several times during a full turn.

To find the turn size, divide the full turn by the number of equal parts:

360[image: °]÷5=72[image: °]

So it matches at:

72[image: °], 144[image: °], 216[image: °], 288[image: °]

That means a regular pentagon has rotational symmetry.


A shape that does not have rotational symmetry

Look at a scalene triangle. A scalene triangle has no equal sides.

If you turn it, the sides and corners do not line up with the original shape until the full turn of 360[image: °].

Since we only count turns less than 360[image: °], a scalene triangle does not have rotational symmetry.


Helpful pattern

Many regular shapes have rotational symmetry. A regular shape has all sides equal and all angles equal.


  	A regular triangle matches 2 times before 360[image: °].

  	A square matches 3 times before 360[image: °].

  	A regular pentagon matches 4 times before 360[image: °].

  	A regular hexagon would match 5 times before 360[image: °].




The more evenly a shape is built around its center, the more likely it is to have rotational symmetry.


Tips for deciding quickly


  	If a shape looks the same after a half turn, it has rotational symmetry.

  	If all sides and corners are equal and arranged evenly, it probably has rotational symmetry.

  	If one part is different from the others, the shape may not match when turned.

  	You must check that all parts line up exactly.




Compare these shapes


  	Square: yes, rotational symmetry

  	Rectangle: yes, rotational symmetry

  	Equilateral triangle: yes, rotational symmetry

  	Regular pentagon: yes, rotational symmetry

  	Scalene triangle: no rotational symmetry




Remember: The turn must be less than 360[image: °]. Every shape matches after a full turn, but that does not count.


Let’s practice thinking:

If a shape matches only after 360[image: °], then it has no rotational symmetry.

If a shape matches after 180[image: °], then it does have rotational symmetry.

If a shape matches after 90[image: °], then it also has rotational symmetry.


Brief Summary

Rotational symmetry happens when a shape can be turned around its center and still look exactly the same before making a full 360[image: °] turn.

To check, imagine rotating the shape and see whether the sides and corners line up perfectly.

Shapes like squares, rectangles, equilateral triangles, and regular pentagons have rotational symmetry. Shapes that only match after 360[image: °] do not.


  
  Put what you read to the test

  You've worked through Rotational Symmetry Concept. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/445






  [image: 📝]   Lesson 130: First Quadrant Coordinate Graphing

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/495




  First Quadrant Coordinate Graphing helps us show where points are on a grid. In 4th grade, you will work in the first quadrant, where all the numbers are positive.
A coordinate grid is made of two number lines that cross.
	The horizontal number line is called the x-axis.
	The vertical number line is called the y-axis.
	They meet at a point called the origin.

The origin is written as (0,0)
In the first quadrant, you move:
	right on the x-axis
	up on the y-axis

That means points in the first quadrant look like this: (x,y) where both numbers are 0 or greater.
An ordered pair tells the exact location of a point. It has two numbers in parentheses, like (3,2).
The numbers must be read in the correct order:
	The first number tells how far to move right.
	The second number tells how far to move up.

You can remember this with the rule: over, then up.
So for (3,2):
	Move 3 spaces right.
	Then move 2 spaces up.

This lands on the point (3,2).
How to Plot a Point
	Start at the origin, (0,0).
	Look at the first number. Move that many spaces right.
	Look at the second number. Move that many spaces up.
	Put a dot.
	Label the point if needed.

How to Name a Point
If a point is already on the grid, you can name it by following its location.
	Start at the point.
	Look straight down to the x-axis to find the first number.
	Look straight across to the y-axis to find the second number.
	Write the ordered pair as (x,y).

Remember: the x-number comes first, and the y-number comes second.
Worked Example 1: Plot One Point
Plot the point (4,1).
Step 1: Start at (0,0).
Step 2: Move 4 units right.
Step 3: Move 1 unit up.
Answer: Put the point at (4,1).
This point is 4 spaces across and 1 space up.
Worked Example 2: Name a Point
A point is 2 spaces right of the origin and 5 spaces up. What is its ordered pair?
Step 1: Count the spaces right. That is 2.
Step 2: Count the spaces up. That is 5.
Answer: The ordered pair is (2,5).
Be careful not to switch the numbers. (5,2) is a different point.
Worked Example 3: Follow a Path
Sometimes you will plot more than one point and connect them in order. This makes a path.
Plot and connect these points in order:
(1,1),(3,1),(3,4)
Step 1: Plot (1,1).
Step 2: Plot (3,1).
Step 3: Plot (3,4).
Step 4: Draw a line segment from (1,1) to (3,1).
Step 5: Draw a line segment from (3,1) to (3,4).
This path goes:
	right from (1,1) to (3,1)
	then up from (3,1) to (3,4)

This also shows an important idea:
	If the y-number stays the same, the path goes side to side.
	If the x-number stays the same, the path goes up and down.

Worked Example 4: Draw a Simple Shape
Plot and connect these points in order:
(1,1),(4,1),(4,3),(1,3),(1,1)
Step 1: Plot each point.
Step 2: Connect them in the order given.
Let's look at the points:
	From (1,1) to (4,1), the y-number stays 1, so the line goes across.
	From (4,1) to (4,3), the x-number stays 4, so the line goes up.
	From (4,3) to (1,3), the y-number stays 3, so the line goes across.
	From (1,3) to (1,1), the x-number stays 1, so the line goes down.

Answer: The points make a rectangle.
Important Things to Remember
	Always start at the origin when plotting.
	x comes first: move right.
	y comes second: move up.
	The order matters. (2,4) and (4,2) are not the same point.
	In the first quadrant, points are on the top-right part of the grid.

Common Mistakes
	Mixing up x and y
Remember: x is first, y is second.
	Starting from the wrong place
Always begin at (0,0).
	Counting the lines wrong
Move carefully one unit at a time.
	Connecting points in the wrong order
Follow the ordered pairs exactly as given.

Try These on Your Own
	Plot (2,3).
	Name the point that is 5 spaces right and 2 spaces up.
	Plot and connect: (1,2),(4,2),(4,5).
	Plot and connect: (2,1),(5,1),(5,4),(2,4),(2,1).

As you practice, say the steps out loud: right, then up. This can help you remember how ordered pairs work.
[image: 📋]   Summary
A coordinate grid helps show where points are. In the first quadrant, you use ordered pairs to move right and up from the origin.
When you plot points and connect them in order, you can make paths and shapes. If you remember x first, y second, you will be able to graph points correctly.


  
  Put what you read to the test

  You've worked through First Quadrant Coordinate Graphing. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/447






  
    
  [image: 📖]   Chapter 10

  Algebraic Thinking and Pattern Generalization



  [image: 📝]   Lesson 131: Repeating and Growing Shape Patterns

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/496




  Repeating and Growing Shape Patterns


Patterns are all around us. You can see them in floor tiles, clothes, art, and even in math. A shape pattern is a group of shapes that follows a rule.


In this lesson, you will learn about two kinds of shape patterns: repeating patterns and growing patterns. You will learn how to find the rule, continue the pattern, and explain how the pattern works.


1. What is a repeating shape pattern?


A repeating pattern is a pattern that repeats the same part again and again. The part that repeats is called the pattern unit.


For example, look at this pattern:


[image: 🔺] [image: 🔵] [image: 🔺] [image: 🔵] [image: 🔺] [image: 🔵]


The pattern unit is [image: 🔺] [image: 🔵] because those two shapes repeat over and over.


To continue a repeating pattern, ask yourself:


	What part repeats?

	What shape comes next in that repeating part?




2. What is a growing shape pattern?


A growing pattern changes in a way that follows a rule. It usually gets bigger by adding shapes each time, but sometimes it can get smaller.


For example:


[image: ●]    [image: ●][image: ●]    [image: ●][image: ●][image: ●]    [image: ●][image: ●][image: ●][image: ●]


This is a growing pattern because each step has 1 more shape than the step before.


To understand a growing pattern, ask yourself:


	How many shapes are in each step?

	How is each step changing?

	How many shapes are added each time?




3. How to find the rule in a pattern


A rule tells how the pattern works.


For a repeating pattern, the rule tells which shapes repeat and in what order.


For a growing pattern, the rule tells how the pattern changes each time, such as:


	add 1 shape each step

	add 2 squares each step

	add 1 triangle to the end each time




4. Steps for solving shape pattern questions



	Look carefully at all the shapes.

	Decide if the pattern is repeating or growing.

	Find the rule.

	Use the rule to figure out the missing or next shape.




Worked Example 1: Simple repeating pattern


Pattern: [image: ⬜] [image: ⬛] [image: ⬜] [image: ⬛] [image: ⬜] ___


Step 1: Find the pattern unit.

The shapes repeat as [image: ⬜] [image: ⬛].


Step 2: Continue the pattern.

After [image: ⬜] comes [image: ⬛].


Answer: The missing shape is [image: ⬛].


Worked Example 2: Repeating pattern with more shapes


Pattern: [image: 🔺] [image: 🔺] [image: ⚪] [image: 🔺] [image: 🔺] [image: ⚪] [image: 🔺] ___ ___


Step 1: Find what repeats.

The pattern unit is [image: 🔺] [image: 🔺] [image: ⚪].


Step 2: Continue the unit.

We have [image: 🔺], then the next shapes should be [image: 🔺] and [image: ⚪].


Answer: The missing shapes are [image: 🔺], [image: ⚪].


Worked Example 3: Simple growing pattern


Step 1: [image: 🟦]

Step 2: [image: 🟦][image: 🟦]

Step 3: [image: 🟦][image: 🟦][image: 🟦]

Step 4: ?


Step 1: Count the shapes in each step.


	Step 1 has 1 square

	Step 2 has 2 squares

	Step 3 has 3 squares




Step 2: Find the rule.

The pattern adds 1 square each time.


Step 3: Find Step 4.

Step 4 must have 4 squares.


Answer: Step 4 is [image: 🟦][image: 🟦][image: 🟦][image: 🟦].


Worked Example 4: Growing pattern with a number rule


A shape pattern is made with triangles.


	Step 1 has 2 triangles

	Step 2 has 4 triangles

	Step 3 has 6 triangles

	Step 4 has ?




Step 1: Look at how the numbers change.

The number of triangles goes from 2 to 4 to 6.


Step 2: Find the rule.

Each step adds 2 triangles.


Step 3: Find the next step.


6+2=8



Answer: Step 4 has 8 triangles.


5. Ways shapes can change in a pattern


Shape patterns do not always change in the same way. Here are some things to watch for:


	Shape: circle, square, triangle

	Color: red, blue, green

	Size: small, medium, large

	Position: up, down, left, right

	Number: more shapes added each step




For example, a pattern could repeat colors but grow in the number of shapes. Always look carefully at what is changing and what stays the same.


6. Tips for tricky pattern questions



	Do not guess too quickly. Look for the rule first.

	If it repeats, find the smallest part that repeats.

	If it grows, count how many shapes are added each time.

	Check your answer by reading the whole pattern again.




7. Let’s practice thinking


If you see this pattern:

[image: ⭐] [image: ◼] [image: ⭐] [image: ◼] [image: ⭐] [image: ◼]

It is a repeating pattern because the same two shapes repeat.


If you see this pattern:

Step 1: [image: ⚪]

Step 2: [image: ⚪][image: ⚪][image: ⚪]

Step 3: [image: ⚪][image: ⚪][image: ⚪][image: ⚪][image: ⚪]


This is a growing pattern because the number of circles increases. Here, it grows by 2 circles each step.


8. Summary


A repeating shape pattern has a part that repeats in the same order. A growing shape pattern changes each step by following a rule, often by adding shapes.


When solving pattern problems, first decide what kind of pattern it is. Then find the rule and use it to continue the pattern or fill in missing shapes.


If you remember to look, find the rule, and check your work, you can solve shape pattern questions with confidence.


  
  Put what you read to the test

  You've worked through Repeating and Growing Shape Patterns. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/448






  [image: 📝]   Lesson 132: Arithmetic Number Patterns

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/497




  Arithmetic Number Patterns are number sequences that follow a rule.
A number pattern is a list of numbers that changes in the same way each time. Your job is to find the rule and use it to continue the pattern or find missing numbers.
In 4th grade, the most common arithmetic number patterns use:
	addition — add the same number each time
	subtraction — subtract the same number each time
	multiplication — multiply by the same number each time
	division — divide by the same number each time

When you look at a pattern, ask yourself: What is happening from one number to the next?
For example, in the pattern 3,6,9,12, each number goes up by 3. The rule is add 3.
In the pattern 20,18,16,14, each number goes down by 2. The rule is subtract 2.
In the pattern 2,4,8,16, each number is multiplied by 2. The rule is multiply by 2.
In the pattern 64,32,16,8, each number is divided by 2. The rule is divide by 2.
How to find the rule
	Look at the first two numbers.
	Decide what changed.
	Check the next pair of numbers.
	If the same change happens again, that is probably the rule.

Sometimes it helps to write the change between numbers.
Example:
5,10,15,20
The changes are:
5→10  (+5)10→15  (+5)15→20  (+5)
So the rule is add 5.
Worked Example 1: Adding
Find the next three numbers in the pattern:
7,11,15,19,…
Step 1: Find the change.
11−7=4
15−11=4
19−15=4
The rule is add 4.
Step 2: Continue the pattern.
19+4=23
23+4=27
27+4=31
Answer: The next three numbers are 23,27,31.
Worked Example 2: Subtracting
Find the missing numbers:
30,25,□,15,□
Step 1: Find the rule.
30→25 means subtract 5.
Step 2: Keep subtracting 5.
25−5=20
20−5=15
15−5=10
Answer: The missing numbers are 20 and 10.
Worked Example 3: Multiplying
Find the next two numbers:
3,6,12,24,…
Step 1: Look at the change.
3→6 means multiply by 2.
6→12 means multiply by 2.
12→24 means multiply by 2.
The rule is multiply by 2.
Step 2: Continue the pattern.
24×2=48
48×2=96
Answer: The next two numbers are 48 and 96.
Worked Example 4: Finding the Rule
Look at this pattern:
81,27,9,3
Ask: Are we adding or subtracting the same number? No.
Ask: Are we multiplying or dividing by the same number? Yes.
81÷3=27
27÷3=9
9÷3=3
Rule: divide by 3.
Helpful Tips
	If numbers get bigger, the rule may be add or multiply.
	If numbers get smaller, the rule may be subtract or divide.
	Always check more than one pair of numbers.
	If the same change does not work each time, try a different rule.

Let’s compare two patterns
Pattern A: 4,8,12,16
This pattern adds 4 each time.
Pattern B: 4,8,16,32
This pattern multiplies by 2 each time.
Both patterns start with 4 and 8, but the rules are different. That is why it is important to check all the numbers, not just the first two.
Try this thinking:
	9,18,27,36 [image: →] add 9
	50,45,40,35 [image: →] subtract 5
	5,10,20,40 [image: →] multiply by 2
	48,24,12,6 [image: →] divide by 2

[image: 📋]   Summary
An arithmetic number pattern follows a rule. The rule tells how to move from one number to the next.
To solve number patterns, look for whether the numbers are being added, subtracted, multiplied, or divided by the same amount each time. Then use that rule to find missing numbers or continue the pattern.


  
  Put what you read to the test

  You've worked through Arithmetic Number Patterns. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/449






  [image: 📝]   Lesson 133: Generating Patterns from Rules

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/498




  Generating Patterns from Rules means making a number pattern by following a rule again and again.


A pattern is a sequence of numbers that changes in a regular way. A rule tells you how to get from one number to the next number.


For example, if the rule is add 3, and you start at 2, the pattern is:


2,5,8,11,14


Each number is 3 more than the number before it.


In 4th grade, rules are often simple, like:


  	add a number

  	subtract a number

  	multiply by a number

  	do two steps, like add and then subtract




When you generate a pattern, you must follow the rule in the same order every time.


How to generate a pattern from a rule


  	Read the rule carefully.

  	Find the starting number.

  	Apply the rule to get the next number.

  	Keep repeating the same rule.

  	Check that each step matches the rule.




Let’s look at different kinds of rules.


1. Patterns that add

If the rule says add 4, each new number is 4 more than the one before.


Worked Example 1

Start at 6. Use the rule add 4. Write the next 5 numbers.


Start with 6.


6

6 + 4 = 10

10 + 4 = 14

14 + 4 = 18

18 + 4 = 22

22 + 4 = 26



The pattern is:

6,10,14,18,22,26


You can check the pattern by seeing that each pair of numbers has a difference of 4.


2. Patterns that subtract

If the rule says subtract 5, each new number is 5 less than the one before.


Worked Example 2

Start at 30. Use the rule subtract 5. Write the next 5 numbers.



30

30 - 5 = 25

25 - 5 = 20

20 - 5 = 15

15 - 5 = 10

10 - 5 = 5



The pattern is:

30,25,20,15,10,5


This pattern gets smaller each time because we are subtracting.


3. Patterns that multiply

If the rule says multiply by 2, each new number is twice the number before.


Worked Example 3

Start at 3. Use the rule multiply by 2. Write the next 4 numbers.



3

3 \times 2 = 6

6 \times 2 = 12

12 \times 2 = 24

24 \times 2 = 48



The pattern is:

3,6,12,24,48


Be careful: multiplying patterns can grow quickly.


4. Patterns with two steps

Sometimes a rule has more than one step. You must do the steps in the correct order each time.


For example, the rule might be add 6, then subtract 1.


This is the same as adding 5, but it is important to follow the rule exactly as written so you understand each step.


Worked Example 4

Start at 4. Use the rule add 6, then subtract 1. Write the next 4 numbers.


Start with 4.

First new number:


4 + 6 = 10

10 - 1 = 9



Second new number:


9 + 6 = 15

15 - 1 = 14



Third new number:


14 + 6 = 20

20 - 1 = 19



Fourth new number:


19 + 6 = 25

25 - 1 = 24



The pattern is:

4,9,14,19,24


Even though the rule had two steps, we repeated the same two steps each time.


How to find missing numbers in a pattern

Sometimes you are given part of a pattern and need to fill in the blanks.


Example:

7,11,_,19,23


Look at the change from 7 to 11. That is add 4.

If we keep adding 4:


11 + 4 = 15

15 + 4 = 19

19 + 4 = 23



The missing number is 15.


How to talk about a pattern

When explaining a pattern, you can say:


  	what number it starts with

  	what rule it follows

  	whether the numbers get bigger or smaller




For example:

The pattern starts at 12 and follows the rule subtract 2. The numbers get smaller by 2 each time.


Tips for success


  	Go one step at a time. Do not try to jump too far ahead.

  	Use the same rule every time. Do not change the rule in the middle.

  	Watch the operation. Adding, subtracting, and multiplying make different kinds of patterns.

  	Check your work. Make sure every pair of numbers follows the rule.




Common mistakes to avoid


  	Adding when the rule says subtract

  	Forgetting the starting number

  	Doing only part of a two-step rule

  	Changing the amount, like adding 3 and then adding 4




Try thinking about these


  	Start at 5, add 7: 5,12,19,26,33

  	Start at 40, subtract 8: 40,32,24,16,8

  	Start at 2, multiply by 3: 2,6,18,54




[image: 📋]   Summary

Generating patterns from rules means using a starting number and following a rule again and again. The rule can tell you to add, subtract, multiply, or do more than one step. If you follow the rule carefully and check each number, you can build the whole pattern correctly.


  
  Put what you read to the test

  You've worked through Generating Patterns from Rules. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/450






  [image: 📝]   Lesson 134: Constructing Mathematical Arguments

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/522




  Constructing Mathematical Arguments means explaining why a math answer makes sense, not just giving the answer.
In 4th grade, a mathematical argument is not a fight. It is a clear math explanation. You tell what you did, why you did it, and how you know it is correct.
When you construct a mathematical argument, you use numbers, words, pictures, and math rules you already know. Your goal is to help someone else understand your thinking.
Why is this important?
	It helps you check your own work.
	It helps others follow your thinking.
	It shows that your answer is reasonable.
	It helps you solve harder problems with confidence.

The parts of a strong mathematical argument
A strong math argument usually has these parts:
	State the answer. Tell what you think is true.
	Show the math work. Use numbers, equations, drawings, or models.
	Explain why. Tell how the math proves your answer.
	Check that it makes sense. Ask if the answer is reasonable.

You can use sentence starters like these:
	I know this because...
	First, I...
	Then, I...
	This shows that...
	My answer makes sense because...

Important math habits when explaining
	Use correct numbers and symbols.
	Label what the numbers mean when needed.
	Explain each step in order.
	Make sure your words match your math work.
	Do not skip important steps.

Using equations in an argument
An equation can be part of your explanation. For example, if you say there are 4 bags with 6 marbles in each bag, you can write:
4×6=24
Then explain: there are 24 marbles because 4 groups of 6 equals 24.
Using pictures or models in an argument
Sometimes a drawing can help prove your thinking. You might use:
	an array
	a number line
	base-ten blocks
	a bar model
	a simple labeled picture

A drawing is most helpful when you also explain what it shows.
Worked Example 1: Explaining addition
Problem: Mia says that 38+25=63. How can we explain why she is correct?
Step 1: State the answer.
Mia is correct. The sum is 63.
Step 2: Show the math work.
Break apart the numbers into tens and ones:
38=30+8
25=20+5
Add tens and ones:
30+20=50
8+5=13
Then add those parts:
50+13=63
Step 3: Explain why.
We added the tens and the ones. The tens made 50, and the ones made 13. Together, that is 63.
Step 4: Check that it makes sense.
Since 38 is close to 40 and 25 is close to 20, the answer should be close to 60. The answer 63 is reasonable.
Worked Example 2: Explaining multiplication
Problem: There are 5 boxes with 7 crayons in each box. Prove that there are 35 crayons in all.
Step 1: State the answer.
There are 35 crayons.
Step 2: Show the math work.
This is 5 equal groups of 7:
5×7=35
We can also use repeated addition:
7+7+7+7+7=35
Step 3: Explain why.
Multiplication means equal groups. Since there are 5 groups and each group has 7 crayons, multiplying 5 by 7 gives the total number of crayons.
Step 4: Check that it makes sense.
If 5 boxes had 5 crayons each, there would be 25 crayons. Since each box has 7 crayons, the total should be more than 25. So 35 makes sense.
Worked Example 3: Explaining a comparison
Problem: A student says 402>399. How can we prove this?
Step 1: State the answer.
The student is correct. 402 is greater than 399.
Step 2: Show the math work.
Compare place values:
	402 has 4 hundreds, 0 tens, and 2 ones.
	399 has 3 hundreds, 9 tens, and 9 ones.

Step 3: Explain why.
The hundreds place is most important here. Since 4 hundreds is greater than 3 hundreds, 402 is greater than 399, even though 399 has more tens and ones.
Step 4: Check that it makes sense.
On a number line, 402 comes after 399. Numbers farther right are greater.
Worked Example 4: Explaining a shape idea
Problem: Sam says a rectangle with 4 equal sides is also a square. Is Sam correct? Explain.
Step 1: State the answer.
Yes, Sam is correct.
Step 2: Show the facts we know.
	A rectangle has 4 sides and 4 corners.
	A rectangle has 4 right angles.
	A square has 4 equal sides and 4 right angles.

Step 3: Explain why.
If a rectangle has 4 equal sides, and rectangles already have 4 right angles, then it has the same features as a square. That means it is a square.
Step 4: Check that it makes sense.
A square is a special kind of rectangle. So a rectangle with 4 equal sides fits the rules for a square.
How to answer when you disagree
Sometimes you may need to explain why an answer is not correct. Be respectful and use math.
You can say:
	I disagree because...
	The mistake is...
	Here is the correct way...

Example:
A student says 46+18=54.
You could explain: I disagree because adding 10 to 46 gives 56, and adding 8 more gives 64. So the correct sum is:
46+18=64
Finding and explaining mistakes
Looking for mistakes is part of constructing mathematical arguments. It helps you understand math better.
Common mistakes include:
	adding or subtracting the wrong place values
	forgeting to count all groups
	mixing up the meaning of numbers in a word problem
	giving an answer that is too big or too small

When you find a mistake, explain:
	what the mistake is
	where it happened
	how to fix it

Example of fixing a mistake
A student writes:
3×8=24
Then says, "So 4 groups of 8 is 24."
This explanation has a mistake. The equation 3×8=24 shows 3 groups of 8, not 4 groups of 8.
To fix it, write:
4×8=32
Now the equation matches the words "4 groups of 8."
Tips for writing your own mathematical argument
	Read the problem carefully.
	Decide what you need to prove.
	Solve the problem step by step.
	Use equations, pictures, or models.
	Explain how your work proves the answer.
	Check if your answer is reasonable.

A simple math argument frame
You can use this pattern:
	My answer is...
	First, I...
	Next, I...
	This proves...
	My answer makes sense because...

Example using the frame
Problem: Is 9×4=36?
My answer is yes.
First, I know multiplication means equal groups.
Next, 9 groups of 4 can be shown by repeated addition:
4+4+4+4+4+4+4+4+4=36
This proves that 9×4=36.
My answer makes sense because 10×4=40, so 9×4 should be 4 less, which is 36.
[image: 📋]   Summary
Constructing mathematical arguments means explaining your math thinking clearly.
A strong argument tells the answer, shows the work, explains why it is correct, and checks that it makes sense.
You can use words, equations, pictures, and known math facts to support your thinking.
When you practice explaining and proving your ideas, you become a stronger math thinker.


  
  Put what you read to the test

  You've worked through Constructing Mathematical Arguments. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/474






  [image: 📝]   Lesson 135: Identifying the Rule in an Input-Output Table

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/499




  Identifying the Rule in an Input-Output Table


An input-output table shows how one number changes into another number.


The input is the number you start with. The output is the number you get after following a rule.


Your job is to figure out the rule. The rule tells what happens to every input to make the output.


For example, if the input is 3 and the output is 7, the rule might be add 4, because 3+4=7.


Sometimes the rule is adding. Sometimes it is subtracting, multiplying, or dividing. We can find the rule by looking carefully at how the numbers change.


How to find the rule



  	Look at one input and its matching output.


  	Ask: What happened to the input?


  	Try a math action like add, subtract, multiply, or divide.


  	Check the same rule with the other pairs in the table.





If the same rule works for every pair, then you found the rule.


Helpful clues



  	If the output is a little bigger than the input, the rule may be add.


  	If the output is a little smaller than the input, the rule may be subtract.


  	If the output is much bigger, the rule may be multiply.


  	If the output is smaller but still related in equal groups, the rule may be divide.





Worked Example 1: Add


Look at this table:


InputOutput254769

Start with the first pair: 2 becomes 5.


Ask: What happened to 2 to make 5?


We can see that:


2+3=5

Now check the next pair:


4+3=7

Check the last pair:


6+3=9

The same rule works every time. The rule is add 3.


Worked Example 2: Subtract


Look at this table:


InputOutput951171511

Start with 9 and 5.


Ask: What happened to 9 to make 5?


9−4=5

Check the next pair:


11−4=7

Check the last pair:


15−4=11

The rule is subtract 4.


Worked Example 3: Multiply


Look at this table:


InputOutput312520728

Start with 3 and 12.


Ask: What can we do to 3 to get 12?


3×4=12

Check the next pair:


5×4=20

Check the last pair:


7×4=28

The rule is multiply by 4.


Worked Example 4: Divide


Look at this table:


InputOutput82123205

Start with 8 and 2.


Ask: What can we do to 8 to get 2?


8÷4=2

Check the next pair:


12÷4=3

Check the last pair:


20÷4=5

The rule is divide by 4.


What if the rule does not work?


Sometimes your first guess is wrong. That is okay.


For example, if 4 becomes 12, you might first guess add 8.


But then if 5 becomes 15, adding 8 does not work, because:


5+8=13

So try another rule. In this case:


4×3=12

And:


5×3=15

Now the rule works. The rule is multiply by 3.


Tips for success



  	Use one input-output pair to make a guess.


  	Always check your guess with the other pairs.


  	If your rule does not work for every pair, try a different rule.


  	Look for simple rules first: add, subtract, multiply, or divide.





Let’s practice thinking


If the table shows 1→6, 2→7, and 3→8, what is happening?


Each output is 5 more than the input, so the rule is add 5.


If the table shows 2→10, 3→15, and 4→20, what is happening?


Each output is 5 times the input, so the rule is multiply by 5.


[image: 📋]   Summary


An input-output table shows how numbers change by a rule.


To find the rule, look at an input and output, decide what happened, and then check that rule on the whole table.


The rule might be add, subtract, multiply, or divide.


If the rule works for every pair, you found the correct rule.


  
  Put what you read to the test

  You've worked through Identifying the Rule in an Input-Output Table. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/451






  [image: 📝]   Lesson 136: Comparing Two Related Number Patterns

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/500




  Comparing Two Related Number Patterns


Number patterns are lists of numbers that follow a rule. When we compare two related number patterns, we look at two lists of numbers side by side and study how they are the same and how they are different.


For example, one pattern might add 2 each time, and another pattern might add 3 each time. We can compare them to see which numbers are bigger, how fast they grow, and whether they ever match.


This helps us notice rules and make smart guesses about what comes next.


What is a number pattern?


A number pattern is a sequence of numbers that follows a rule. The rule tells how to get from one number to the next.



  	Pattern A: 2,4,6,8,10 [image: →] add 2 each time

  	Pattern B: 5,8,11,14,17 [image: →] add 3 each time




These are called related patterns because both are growing patterns, and we can compare them step by step.


How to compare two number patterns


When comparing two patterns, it helps to follow these steps:



  	Find the rule for each pattern.

  	Write the patterns in order.

  	Match the terms by place: first with first, second with second, and so on.

  	Look for what changes and what stays the same.




You can ask questions like these:



  	Which pattern starts bigger?

  	Which pattern grows faster?

  	How much bigger is one pattern than the other?

  	Do the patterns ever have the same number?




Useful words



  	Term: one number in the pattern

  	Rule: what you do each time

  	Increase: how much the pattern goes up

  	Compare: tell how two things are alike or different




Looking at patterns side by side


It is often easiest to compare patterns in a chart.


Example chart:


Term NumberPattern APattern B13426839124121651520

Now we can compare each row. Pattern B is always 1 more than Pattern A at the start? Let’s check carefully. In the first row, \(4")==


  
  Put what you read to the test

  You've worked through Comparing Two Related Number Patterns. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/452






  [image: 📝]   Lesson 137: Writing Mathematical Expressions from Text

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/502




  Writing Mathematical Expressions from Text means turning number words and clue words into a math expression.
An expression is a math phrase made of numbers, symbols, and sometimes a letter for an unknown number. An expression does not have an equals sign.
For example, the words "5 more than 8" can be written as 8+5.
This skill helps us read math in words and write it in symbols. Once we can do that, solving problems becomes much easier.
Step 1: Find the numbers and the action words.
When you read a math sentence, look for the numbers first. Then look for words that tell what operation to use.
	add, plus, sum, more than often mean addition
	subtract, minus, less than, fewer than often mean subtraction
	times, groups of, product, multiplied by often mean multiplication
	shared equally, divided by, quotient of often mean division

Step 2: Look for the unknown number.
Sometimes the words talk about a number we do not know yet. We can use a letter, like n, x, or m, to stand for that unknown number.
For example, "a number plus 6" can be written as n+6.
Step 3: Be careful with word order.
Some phrases tell the numbers in a different order than we write them in math.
For example, "3 more than 7" means start with 7, then add 3. So it is written as:
7+3
Another example is "4 less than 12". This means start with 12, then subtract 4. So it is written as:
12−4
The words more than and less than can be tricky. Read them slowly.
Helpful clue words
	more than means add to the number that comes after it
	less than means subtract from the number that comes after it
	a number means use a letter for the unknown
	the sum of means an addition expression
	the difference of means a subtraction expression
	the product of means a multiplication expression
	the quotient of means a division expression

Worked Example 1
Write an expression for: "9 plus 4"
The word plus tells us to add.
So the expression is:
9+4
Worked Example 2
Write an expression for: "6 less than 15"
The phrase less than can be tricky. It means subtract 6 from 15.
So the expression is:
15−6
Worked Example 3
Write an expression for: "a number multiplied by 8"
We do not know the number, so we use a letter such as n.
The words multiplied by tell us to multiply.
So the expression is:
n×8
Worked Example 4
Write an expression for: "the sum of 12 and a number"
The phrase the sum of means addition.
Use n for the unknown number.
So the expression is:
12+n
More examples to learn from
	"7 more than a number" becomes n+7
	"the difference of 20 and 5" becomes 20−5
	"3 times a number" becomes 3×n
	"the quotient of 18 and 3" becomes 18÷3

Watch out for these common mistakes
	Do not use an equals sign unless the problem says two sides are equal. Expressions usually do not have =.
	Be careful with less than. "2 less than 10" is 10−2, not 2−10.
	Be careful with more than. "5 more than 9" is 9+5.
	If you see a number or an unknown number, use a letter.

How to check your work
	Did I find the numbers or the unknown number?
	Did I choose the correct operation?
	Did I put the numbers in the correct order?
	Did I write an expression without an equals sign?

Let’s practice thinking
If the words say "4 more than a number", start with the unknown number and add 4: n+4.
If the words say "9 less than a number", start with the unknown number and subtract 9: n−9.
If the words say "the product of 5 and a number", multiply: 5×n.
If the words say "the quotient of a number and 2", divide: n÷2.
[image: 📋]   Summary
To write a mathematical expression from text, look for the numbers, the operation words, and any unknown number. Use a letter for the unknown. Then write the expression carefully, especially when you see phrases like more than and less than.
With practice, you will get better at turning word phrases into math expressions quickly and correctly.


  
  Put what you read to the test

  You've worked through Writing Mathematical Expressions from Text. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/454






  [image: 📝]   Lesson 138: Solving Equations with Unknown Variables

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/503




  Solving Equations with Unknown Variables


An equation is a math sentence with an equals sign. The equals sign means both sides have the same value.


Sometimes an equation has a letter or a box standing for a number we do not know yet. This is called an unknown variable. Our job is to figure out what number makes the equation true.


For example, in x+4=9, the letter x is the unknown. We need to find the number that can be added to 4 to make 9.


Think of it like a mystery number. We look at the equation and ask, “What number fits?”


Why does this work?


An equation is like a balanced scale. If both sides are equal, the equation is true. We want to find the missing number that keeps the equation balanced.


To solve an equation, we use the opposite of the operation we see.



  	If we see addition, we use subtraction.

  	If we see subtraction, we use addition.

  	If we see multiplication, we use division.

  	If we see division, we use multiplication.




These are called opposite operations. They help us undo what is happening to the unknown number.


Steps for solving an equation



  	Look at the equation carefully.

  	Find the operation next to the unknown.

  	Use the opposite operation to undo it.

  	Check your answer by putting it back into the equation.




Worked Example 1: Addition


Solve x+5=12.


We want to know what number plus 5 equals 12.


The operation is addition, so we use subtraction.


x+5=12
x=12−5
x=7

Check the answer:


7+5=12

This is true, so the answer is x=7.


Worked Example 2: Subtraction


Solve m−3=8.


We want to know what number minus 3 equals 8.


The operation is subtraction, so we use addition.


m−3=8
m=8+3
m=11

Check the answer:


11−3=8

This is true, so the answer is m=11.


Worked Example 3: Multiplication


Solve 4n=20.


This means 4×n=20. We need to find the number that makes this true.


The operation is multiplication, so we use division.


4n=20
n=20÷4
n=5

Check the answer:


4×5=20

This is true, so the answer is n=5.


Worked Example 4: Division


Solve p6=3.


This means the unknown number is being divided by 6.


The operation is division, so we use multiplication.


p6=3
p=3×6
p=18

Check the answer:


18÷6=3

This is true, so the answer is p=18.


Important idea: Always check


After you solve an equation, put your answer back into the original equation. If both sides are equal, your answer is correct.


Checking helps you catch mistakes and feel sure about your work.


How to think about equations



  	Ask: “What is happening to the unknown?”

  	Then ask: “What is the opposite operation?”

  	Solve for the unknown.

  	Check the answer.




Try these in your head



  	a+2=10 so a=8

  	b−7=4 so b=11

  	3c=15 so c=5

  	d5=2 so d=10




Common mistakes to avoid



  	Do not forget to use the opposite operation.

  	Do not guess without checking.

  	Be careful with subtraction and division. Think about what operation is happening to the unknown.




[image: 📋]   Summary


Solving equations means finding the unknown number that makes a math sentence true.


Use opposite operations to undo what is happening to the unknown:



  	Addition goes with subtraction.

  	Subtraction goes with addition.

  	Multiplication goes with division.

  	Division goes with multiplication.




Then always check your answer in the original equation. If both sides are equal, you solved it correctly.


  
  Put what you read to the test

  You've worked through Solving Equations with Unknown Variables. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/455






  [image: 📝]   Lesson 139: Balancing True and False Equations

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/504




  Balancing True and False Equations


In math, an equation is a number sentence with an equal sign, like 8+4=12.


The equal sign = means “has the same value as”. It does not just mean “the answer is next.” It means the amount on the left side and the amount on the right side must be the same.


When both sides have the same value, the equation is true. When the two sides have different values, the equation is false.


Learning to check whether an equation is true or false helps you understand how math stays balanced, like a seesaw with the same weight on both sides.


Main Idea: Check Both Sides


To decide if an equation is true or false, follow these steps:



  	Find the value of the left side.

  	Find the value of the right side.

  	Compare the two values.

  	If they are the same, the equation is true. If they are different, the equation is false.




For example, look at 6+3=10−1.



  	Left side: 6+3=9

  	Right side: 10−1=9




Both sides equal 9, so the equation is true.


Why “Balancing” Matters


An equation is like a balance scale. If one side has the same amount as the other side, it is balanced.


Here is a balanced equation:


7+5=9+3

Check each side:



  	Left side: 7+5=12

  	Right side: 9+3=12




Since both sides are 12, the equation is balanced and true.


Here is an unbalanced equation:


14−6=5+2


  	Left side: 14−6=8

  	Right side: 5+2=7




Since 8≠7, the equation is not balanced. It is false.


You Can Have Numbers on Both Sides


Sometimes students think the answer must always come after the equal sign. But in equations, both sides can have operations.


For example:


15=7+8

This is true because 7+8=15. The equal sign shows both sides are the same.


Also:


20−5=9+6

This is true because:



  	Left side: 20−5=15

  	Right side: 9+6=15




Worked Examples


Example 1: A simple true equation


Is 4+5=9 true or false?



  	Left side: 4+5=9

  	Right side: 9




Both sides are 9, so the equation is true.


Example 2: A simple false equation


Is 13−4=10 true or false?



  	Left side: 13−4=9

  	Right side: 10




Since 9≠10, the equation is false.


Example 3: Operations on both sides


Is 6+7=20−7 true or false?



  	Left side: 6+7=13

  	Right side: 20−7=13




Since both sides are 13, the equation is true.


Example 4: Find the missing number to balance the equation


What number makes this equation true?


8+□=14

We need the left side to equal 14.


Since 8+6=14, the missing number is 6.


Now the equation is:


8+6=14

This equation is true because both sides equal 14.


Another Missing Number Example


What number makes this equation true?


18−□=11

We want the left side to equal 11. Ask: what number must be subtracted from 18 to get 11?


Since 18−7=11, the missing number is 7.


A Helpful Strategy



  	Solve the left side first.

  	Solve the right side next.

  	Do not guess.

  	Compare carefully.

  	If there is a missing number, think: “What number makes both sides match?”




Watch Out for These Mistakes



  	Mistake 1: Thinking the equal sign means “put the answer here.” It really means both sides are the same.

  	Mistake 2: Solving only one side. You must check both sides.

  	Mistake 3: Rushing and making an adding or subtracting mistake. Work carefully.




Practice Thinking


Try asking yourself these questions when you see an equation:



  	What is the value on the left side?

  	What is the value on the right side?

  	Are they equal?

  	If not, what number would make them equal?




[image: 📋]   Summary


An equation is true when both sides have the same value. An equation is false when the two sides have different values.


To check an equation, solve each side and compare. To balance an equation with a missing number, find the number that makes both sides equal.


When you remember that the equal sign means “the same as”, equations make much more sense.


  
  Put what you read to the test

  You've worked through Balancing True and False Equations. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/456






  [image: 📝]   Lesson 140: Multi-Step Problem Solving Strategies
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  Multi-Step Problem Solving Strategies means solving a word problem by doing more than one step. Sometimes a problem does not tell you the final math right away. You have to find one answer first, then use it to find the next answer.
In many word problems, the important information is hidden inside the story. Good problem solvers slow down, read carefully, and ask, “What do I need to find first?”
This lesson will help you learn how to break a problem into parts, choose the right operations, and solve in order.
Why multi-step problems can feel tricky
A multi-step problem may include:
	more than one operation, like addition and subtraction
	information in a certain order
	extra words that can distract you
	a hidden question you must answer before the final question

That is why it helps to use a strategy every time.
A simple plan for solving multi-step problems
	Read the whole problem carefully.
	Circle or notice the question. What is the problem asking for?
	Underline important facts and numbers.
	Decide what must happen first, next, and last.
	Write an equation or number sentence for each step.
	Solve carefully.
	Check: Does your answer make sense?

Look for clue words, but think carefully
Clue words can help, but they do not always tell the whole story. You must understand what is happening in the problem.
	altogether, in all, total often mean add
	left, remain, how many more, fewer often mean subtract
	groups of, each, every often mean multiply
	shared equally often means divide

Important: In a multi-step problem, you may need to use different operations in different steps.
Step-by-step thinking
When you read a word problem, try asking yourself these questions:
	What is happening first?
	Do I need to combine, compare, multiply, or divide?
	Is there a hidden amount I need to find?
	What do I do with that answer next?

Example 1: Two-step problem with addition and subtraction
Lena picked 18 apples in the morning and 15 apples in the afternoon. She gave 9 apples to her neighbor. How many apples does she have left?
Step 1: Find how many apples Lena picked in all.
She picked 18 in the morning and 15 in the afternoon.
18+15=33
So Lena picked 33 apples in all.
Step 2: Subtract the apples she gave away.
33−9=24
Answer: Lena has 24 apples left.
Why this is multi-step: You could not subtract 9 first. You had to find the total number of apples before finding how many were left.
Example 2: Multiply, then subtract
There are 6 tables in a classroom. Each table has 4 pencils. The teacher gives away 5 pencils. How many pencils are left?
Step 1: Find the total number of pencils.
There are 6 tables with 4 pencils each.
6×4=24
So there are 24 pencils at first.
Step 2: Subtract the pencils given away.
24−5=19
Answer: There are 19 pencils left.
What hidden job did we do? We first found the total number of pencils. That total was not stated directly in the problem.
Example 3: Add first, then divide
Three friends collected stickers. Ava collected 12 stickers, Ben collected 16 stickers, and Cara collected 20 stickers. They put all the stickers into 4 equal bags. How many stickers are in each bag?
Step 1: Add all the stickers.
12+16+20=48
There are 48 stickers total.
Step 2: Divide the stickers into 4 equal bags.
48÷4=12
Answer: There are 12 stickers in each bag.
Why order matters: You must know the total number of stickers before you can share them equally.
Example 4: Finding a hidden amount first
A toy store had 50 kites. On Monday, it sold 18 kites. On Tuesday, it sold 7 more kites. Then the store got 12 new kites. How many kites does the store have now?
This problem has more than one change, so we go in order.
Step 1: Subtract the kites sold on Monday.
50−18=32
Step 2: Subtract the kites sold on Tuesday.
32−7=25
Step 3: Add the new kites.
25+12=37
Answer: The store has 37 kites now.
How to organize your work
It helps to write your thinking in a neat way. You can use words, equations, or both.
For example, you might write:
	First: Find the total.
	Next: Subtract what was used.
	Last: Write the answer with a label.

A label tells what your answer means, like 24 apples or 12 stickers in each bag.
Check your answer
After solving, ask yourself:
	Did I answer the question that was asked?
	Did I do the steps in the right order?
	Does my answer make sense?
	Did I remember the label?

For example, if a problem asks how many are left, your answer should not be more than the starting amount unless more items were added later.
Common mistakes to avoid
	Using only one step when the problem needs two or more steps
	Choosing the wrong operation
	Doing steps in the wrong order
	Forgetting hidden work, like finding a total first
	Forgetting the label in the final answer

Helpful strategy: Retell the story
If a problem feels confusing, say it in your own words.
For example:
“First there were 50 kites. Some were sold on Monday. More were sold on Tuesday. Then new kites arrived.”
Retelling helps you see the order of events.
Helpful strategy: Draw or model
You can also draw quick pictures, boxes, or number lines to show what happens first and next. You do not need fancy drawings. Simple sketches can help your brain organize the problem.
When solving multi-step problems, remember:
	Read carefully.
	Find the question.
	Look for the hidden step.
	Solve in order.
	Check your answer.

[image: 📋]   Summary
Multi-step problem solving means using two or more steps to solve a word problem. First, understand the story and figure out what you need to find. Then solve each part in the correct order, and check that your final answer makes sense.


  
  Put what you read to the test

  You've worked through Multi-Step Problem Solving Strategies. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/457






  
    
  [image: 📖]   Chapter 11

  Data Representation and Statistical Analysis



  [image: 📝]   Lesson 141: Distinguishing Categorical and Numerical Data
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  Distinguishing Categorical and Numerical Data


When we collect information, we call it data. Data helps us answer questions, compare things, and learn about the world.


There are two important kinds of data you need to know: categorical data and numerical data.


Learning the difference helps you know how to sort information, make charts, and understand what the data is telling you.


1. What is categorical data?


Categorical data tells about a group, type, or label. It names what something is like, but it does not tell a number you can count or measure.


These are often answers such as:


	favorite fruit

	eye color

	pet type

	day of the week

	shirt color




For example, if students say their favorite sport is soccer, basketball, or tennis, those answers are categories. They are names of groups.


2. What is numerical data?


Numerical data is data shown with numbers. It tells how many, how much, or how long.


Numerical data can be counted or measured.


These are often answers such as:


	age

	height

	number of books

	minutes spent reading

	how many pets




For example, if students say they have 2 pets, 1 pet, or 0 pets, those answers are numerical data because they are numbers.


3. A simple way to tell the difference


Ask yourself this question:


Is the answer a label or a number?


	If it is a label, type, or name, it is categorical data.

	If it is a number that tells how many or how much, it is numerical data.




Here is another helpful check:


	Categorical data: You sort it into groups.

	Numerical data: You can count it, compare the numbers, or put the numbers in order.




4. Words and numbers together


Sometimes data may include words and numbers, so you have to think carefully.


For example, a jersey number like 8 is written as a number, but it is really a label for a player. It is not telling how many or how much. So in that case, it acts like categorical data.


But if you ask, “How many goals did the player score?” and the answer is 8, then it is numerical data because it tells an amount.


5. Why this matters


Different kinds of data are shown in different ways.



	Categorical data is often shown in bar graphs or picture graphs because it compares groups.

	Numerical data is often listed, ordered, or shown on graphs that help us compare numbers.




If you know what kind of data you have, you can choose the best way to organize it.


Worked Example 1: Favorite ice cream flavor


A class is asked, “What is your favorite ice cream flavor?”


Some answers are:


	chocolate

	vanilla

	strawberry




Step 1: Look at the answers. Are they labels or numbers?

They are labels.


Step 2: Decide the type of data.

This is categorical data because the answers are groups or names of flavors.


Worked Example 2: Number of siblings


A class is asked, “How many siblings do you have?”


Some answers are:


	0

	1

	3

	2




Step 1: Look at the answers. Are they labels or numbers?

They are numbers.


Step 2: Ask what the numbers mean.

They tell how many siblings each student has.


Step 3: Decide the type of data.

This is numerical data because it tells an amount.


Worked Example 3: Sorting different data


Decide whether each one is categorical or numerical data.



	favorite school subject

	height in centimeters

	type of pet

	minutes to clean your room




1. favorite school subject

Possible answers: math, reading, science

These are names of groups, so this is categorical data.


2. height in centimeters

Possible answers: 130, 142, 138

These are numbers that measure height, so this is numerical data.


3. type of pet

Possible answers: dog, cat, fish

These are labels, so this is categorical data.


4. minutes to clean your room

Possible answers: 10, 15, 20

These are numbers that measure time, so this is numerical data.


Worked Example 4: A tricky one


Question: “What bus do you ride home?”

Answers: 12, 7, 3


These answers are written as numbers, but here they name which bus each student rides. They do not tell how many buses or how long.


So this is categorical data because the numbers are being used as labels.


6. Practice thinking


Try asking these questions to yourself:


	Does this answer tell what kind of thing it is?

	Or does it tell how many or how much?




If it tells what kind, it is probably categorical.

If it tells how many or how much, it is probably numerical.


7. Quick comparison chart



	Categorical data
  
    	shows labels or groups

    	answers questions like “Which kind?”

    	examples: color, animal, month, food

  



	Numerical data
  
    	shows numbers

    	answers questions like “How many?” or “How much?”

    	examples: 4 pencils, 12 minutes, 135 centimeters

  






8. Let’s check a few more



	shoe size [image: →] numerical

	favorite animal [image: →] categorical

	number of students in a class [image: →] numerical

	birthday month [image: →] categorical

	length of a pencil in centimeters [image: →] numerical

	kind of sandwich [image: →] categorical




[image: 📋]   Summary


Data is information we collect.


Categorical data tells about groups, labels, or types. Examples are favorite color, type of pet, and birthday month.


Numerical data tells numbers that show how many or how much. Examples are age, height, number of books, and time in minutes.


To decide which kind of data you have, ask: Is it a label or a number that tells an amount? That one question can help you choose the correct type of data.


  
  Put what you read to the test

  You've worked through Distinguishing Categorical and Numerical Data. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/459






  [image: 📝]   Lesson 142: Constructing Frequency Tables and Tally Charts
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  Constructing Frequency Tables and Tally Charts


Sometimes we collect data by looking at answers, objects, colors, animals, or choices. When we have a lot of information, it helps to organize it so it is easy to read.


Two helpful tools for organizing data are a tally chart and a frequency table.


A tally chart uses tally marks to keep track of how many times something happens.


A frequency table shows each category and the number of times it appears. The number of times something appears is called its frequency.


In this lesson, you will learn how to make tally marks correctly, how to count by groups of five, and how to turn data into a neat chart or table.


1. What is a tally mark?


A tally mark is a quick way to count. We usually draw straight lines.



	 = 1 tally

	 = 2 tallies

	 = 3 tallies

	 = 4 tallies

	For 5 tallies, we draw a line across the first four: ||||/




This is important because tally marks are easier to count when they are grouped in fives.


So the number 8 would look like this:


||||/ |||


That means 5+3=8.


The number 12 would look like this:


||||/ ||||/ ||


That means 5+5+2=12.


2. What is a category?


A category is a group name in your data.


For example, if students choose a favorite fruit, the categories might be:



	Apple

	Banana

	Orange

	Grapes




Each time a fruit is chosen, you add one tally mark to that category.


3. How to make a tally chart


Follow these steps:



	Look at the data.

	Find the categories.

	Make a row for each category.

	Go through the data one item at a time.

	Add one tally mark to the correct category for each item.

	Count the tally marks to find the total for each category.




A tally chart often has columns like these:



	Category

	Tally

	Frequency




4. What is frequency?


The frequency is just the total number of tally marks in a category.


If the tally marks for cats are ||||/ ||, then the frequency is:


5+2=7


So 7 cats were counted.


Worked Example 1: Reading a small list


A class is asked to choose a favorite pet. The answers are:


Dog, Cat, Dog, Fish, Cat, Dog, Dog, Fish


Step 1: Find the categories.



	Dog

	Cat

	Fish




Step 2: Add tally marks.


Dog appears 4 times, Cat appears 2 times, and Fish appears 2 times.


Here is the tally chart:


Category - Tally - Frequency


	Dog - |||| - 4

	Cat - || - 2

	Fish - || - 2




This chart helps us see that Dog was the most popular pet.


Worked Example 2: Using groups of five


A teacher counts favorite ice cream flavors:


Chocolate = 7, Vanilla = 5, Strawberry = 3


Let us write tally marks for each number.



	Chocolate: 7=5+2 so the tally is ||||/ ||

	Vanilla: 5 so the tally is ||||/

	Strawberry: 3 so the tally is |||




Now we can write the frequency table.


Category - Tally - Frequency


	Chocolate - ||||/ || - 7

	Vanilla - ||||/ - 5

	Strawberry - ||| - 3




Because the tally marks are grouped, it is easy to count the totals.


Worked Example 3: Making a chart from raw data


Look at this data about favorite school subjects:


Math, Reading, Math, Science, Reading, Math, Science, Math, Reading, Art, Math, Art


Step 1: List the categories.



	Math

	Reading

	Science

	Art




Step 2: Count each category.



	Math = 5

	Reading = 3

	Science = 2

	Art = 2




Step 3: Write the tally chart.


Category - Tally - Frequency


	Math - ||||/ - 5

	Reading - ||| - 3

	Science - || - 2

	Art - || - 2




We can answer questions from the table.



	Which subject was chosen most? Math

	How many students chose Art? 2

	How many students answered in all?




Add the frequencies:


5+3+2+2=12


So 12 students answered.


Worked Example 4: Checking your work carefully


A box has colored counters. The colors are:


Red, Blue, Red, Green, Blue, Red, Yellow, Blue, Green, Red, Blue


Step 1: Categories



	Red

	Blue

	Green

	Yellow




Step 2: Count each one



	Red = 4

	Blue = 4

	Green = 2

	Yellow = 1




Step 3: Make the chart


Category - Tally - Frequency


	Red - |||| - 4

	Blue - |||| - 4

	Green - || - 2

	Yellow - | - 1




Step 4: Check the total


Add the frequencies:


4+4+2+1=11


Now count the data items in the list. There are 11 items.


The totals match, so the chart is correct.


5. Tips for making tally charts and frequency tables



	Read one item at a time. Do not rush.

	Put each tally in the correct row.

	Group tallies in fives. This makes counting easier.

	Count again to check.

	Add all frequencies to make sure they match the total number of data items.




6. Common mistakes to avoid



	Forgetting a category

	Putting a tally mark in the wrong row

	Not grouping the fifth tally correctly

	Counting the tally marks incorrectly

	Forgetting to check the total number of data items




7. How tally charts help us


Tally charts and frequency tables help us organize information clearly.


They help us answer questions like:



	Which category has the most?

	Which category has the least?

	How many are there altogether?

	How many more does one category have than another?




When data is organized, it is much easier to understand.


[image: 📋]   Summary


A tally chart uses marks to keep track of data, and a frequency table shows the total for each category.


Remember to group tally marks in sets of five, count carefully, and check that all the frequencies add up to the total number of data items.


When you build charts step by step, you can organize data neatly and answer questions with confidence.


  
  Put what you read to the test

  You've worked through Constructing Frequency Tables and Tally Charts. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/460






  [image: 📝]   Lesson 143: Analyzing Scaled Picture Graphs

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/509




  Analyzing Scaled Picture Graphs means reading a picture graph where each picture stands for more than 1 item.


A regular picture graph might use 1 picture to mean 1 thing. But in a scaled picture graph, 1 picture might mean 2, 5, 10, or another number. This helps us show data more quickly and neatly.


When you analyze a scaled picture graph, you are figuring out what the graph tells you. You might answer questions like:


	How many are in each category?

	Which category has the most or least?

	How many more or fewer?

	How many altogether?




To read a scaled picture graph correctly, always look for the key first.


The key tells what each picture is worth. For example, if the key says 1 star = 4 votes, then every star stands for 4 votes.


Steps for Reading a Scaled Picture Graph


	Read the title to find out what the graph is about.

	Look at the categories on the side or bottom.

	Check the key to see how much each picture represents.

	Count the pictures in each category.

	Multiply the number of pictures by the value in the key.

	Compare the totals to answer questions.




Here is the math idea:

If 1 picture = 3 items, and a row has 4 pictures, then:

4×3=12

So that category has 12 items.


Important Tip: Do not just count the pictures. You must use the key. If you forget the key, your answer will be too small.


Example 1: Reading a Simple Scaled Picture Graph

A class voted for their favorite fruit.

Key: 1 apple picture = 2 students


	Apples: 4 pictures

	Bananas: 3 pictures

	Grapes: 5 pictures




Let’s find how many students chose each fruit.


	Apples: 4×2=8

	Bananas: 3×2=6

	Grapes: 5×2=10




So:


	8 students chose apples.

	6 students chose bananas.

	10 students chose grapes.




What fruit was most popular? Grapes, because 10 is the greatest number.


What fruit was least popular? Bananas, because 6 is the smallest number.


Example 2: Finding How Many More

A picture graph shows books read by 4 students.

Key: 1 book picture = 5 books


	Lena: 2 pictures

	Marco: 4 pictures

	Ava: 3 pictures

	Noah: 5 pictures




First, find each total.


	Lena: 2×5=10 books

	Marco: 4×5=20 books

	Ava: 3×5=15 books

	Noah: 5×5=25 books




How many more books did Noah read than Ava?

Subtract:

25−15=10

Noah read 10 more books than Ava.


How many fewer books did Lena read than Marco?

20−10=10

Lena read 10 fewer books than Marco.


Example 3: Finding the Total Altogether

A scaled picture graph shows how many cans were collected for recycling.

Key: 1 can picture = 4 cans


	Monday: 3 pictures

	Tuesday: 6 pictures

	Wednesday: 2 pictures

	Thursday: 5 pictures




Find each day's total:


	Monday: 3×4=12

	Tuesday: 6×4=24

	Wednesday: 2×4=8

	Thursday: 5×4=20




Now find the total collected altogether:

12+24+8+20=64

They collected 64 cans altogether.


Example 4: Watch Out for a Common Mistake

A graph shows pets owned by students.

Key: 1 paw print = 3 pets


	Cats: 4 pictures




Someone says there are 4 cats because they counted 4 pictures.

That is not correct, because each picture stands for 3 pets.


The correct answer is:

4×3=12

There are 12 cats.


How to Answer Questions About Scaled Picture Graphs


	For how many questions, multiply pictures by the key.

	For how many more or how many fewer, find both totals first, then subtract.

	For how many altogether, find each total, then add.

	For most and least, compare the totals, not just the pictures.




Helpful Questions to Ask Yourself


	What does 1 picture stand for?

	How many pictures are in this category?

	Do I need to multiply, add, or subtract?

	Am I comparing the real totals?




Let’s Practice Thinking

If a graph has the key 1 smiley face = 10 stickers, and Mia has 3 smiley faces, then Mia has:

3×10=30

Mia has 30 stickers.


If Jay has 5 smiley faces, then Jay has:

5×10=50

Jay has 50 stickers.


How many more stickers does Jay have than Mia?

50−30=20

Jay has 20 more stickers than Mia.


[image: 📋]   Summary

A scaled picture graph uses a key to show that each picture stands for more than 1 item. To read it, count the pictures and multiply by the number in the key. Then you can compare categories, find differences, and find totals.


Always remember: the key is the most important part. If you use the key carefully, you can understand the graph correctly.


  
  Put what you read to the test

  You've worked through Analyzing Scaled Picture Graphs. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/461






  [image: 📝]   Lesson 144: Constructing Line Plots with Fractional Data

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/511




  Constructing Line Plots with Fractional Data


A line plot is a simple graph that shows data on a number line. It helps us see how many times each value appears.


Sometimes the data are whole numbers, like 1, 2, and 3. But sometimes the data are fractions, like 12, 34, and 114. In this lesson, you will learn how to make a line plot when the data include fractions.


When we use fractions on a line plot, we must be careful to mark the number line into equal parts. That way, each fraction goes in the correct place.


What is a line plot?


A line plot uses:


  	a number line across the bottom,

  	X marks above each value,

  	and each X stands for one piece of data.




If a value happens more than once, we stack the X marks above that number.


Why use a line plot?



  	It shows which values happen the most.

  	It helps us compare data quickly.

  	It helps us organize measurements clearly.




Fractions on a number line


Before making a line plot with fractions, we need to understand how fractions fit on a number line.


If the fractions are in halves, then each whole is split into 2 equal parts:

0,12,1,112,2


If the fractions are in fourths, then each whole is split into 4 equal parts:

0,14,12,34,1


If the fractions are in eighths, then each whole is split into 8 equal parts.


The most important rule is this:

All spaces on the number line must be equal in size.


Steps for constructing a line plot with fractional data



  	Look at the data. Find out what fractions are used.

  	Choose the scale. Decide how the number line should be divided. For example, into halves, fourths, or eighths.

  	Draw the number line. Mark equal spaces and label them with the fraction values.

  	Read each data value carefully.

  	Put one X above the correct value for each piece of data.

  	Stack Xs when the same value appears more than once.




Worked Example 1: Fractions in halves


Mia measured the lengths of ribbons. The lengths were:

12,1,112,1,12,2


Step 1: Find the fractions used.

The data use halves: 12 and 112.


Step 2: Draw a number line in halves.

We label it:

12,1,112,2


Step 3: Place the X marks.


  	12 appears 2 times

  	1 appears 2 times

  	112 appears 1 time

  	2 appears 1 time




The line plot would show:


12: XX

1: XX

112: X

2: X



This tells us that the most common lengths are 12 and 1.


Worked Example 2: Fractions in fourths


Some students measured the amount of water in cups. Their measurements were:

14,34,12,14,1,34,12


Step 1: Notice the fractions.

The data use fourths: 14,12,34. Remember that 12=24, so it belongs on a number line divided into fourths.


Step 2: Draw and label the number line.

Use equal spaces for:

14,12,34,1


Step 3: Count each value.


  	14 appears 2 times

  	12 appears 2 times

  	34 appears 2 times

  	1 appears 1 time




The line plot would show:


14: XX

12: XX

34: XX

1: X



This line plot shows that three values tie for the most.


Worked Example 3: Mixed numbers with fourths


A gardener measured the heights of plants. The heights were:

114,112,134,114,2,112,114


Step 1: Decide the scale.

The fractions are in fourths, so the number line must be divided into fourths.


Step 2: Label the number line.

We need values from 114 to 2:

114,112,134,2


Step 3: Count the data.


  	114 appears 3 times

  	112 appears 2 times

  	134 appears 1 time

  	2 appears 1 time




The line plot would show:


114: XXX

112: XX

134: X

2: X



This tells us that 114 is the most common plant height.


How to avoid common mistakes



  	Do not use uneven spaces. Every jump on the number line must be the same size.

  	Make sure the scale matches the data. If the data use fourths, divide the number line into fourths.

  	Read mixed numbers carefully. 112 is not the same as 12.

  	Put one X for each data value. Do not skip any values.

  	Stack Xs straight up. This makes the plot easy to read.




Helpful thinking


When you see fractional data, ask yourself:


  	What kind of fractions are these: halves, fourths, or eighths?

  	What is the smallest value?

  	What is the largest value?

  	How should I label the number line so every value has a place?




Try this thinking on your own


Suppose the data are:

12,34,14,12,1,34


You would:


  	Notice the data use fourths.

  	Draw a number line with 14,12,34,1.

  	Place one X for each measurement.




Then you would see:


  	14: 1 X

  	12: 2 Xs

  	34: 2 Xs

  	1: 1 X




What line plots help us notice


After making a line plot, we can answer questions like:


  	Which value appears the most?

  	Which value appears the least?

  	How many total data points are there?

  	Are some values the same amount?




For example, if 12 has 3 Xs, that means 3 measurements were 12.


[image: 📋]   Summary


A line plot shows data on a number line. When the data include fractions, the number line must be divided into equal parts that match the fractions in the data.


To construct a line plot with fractional data, first study the fractions, then choose the correct scale, label the number line, and place one X for each data value. Stacked Xs show repeated values.


With practice, line plots make it easy to organize fractional measurements and understand the data quickly.


  
  Put what you read to the test

  You've worked through Constructing Line Plots with Fractional Data. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/463






  [image: 📝]   Lesson 145: Interpreting Line Plots

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/512




  Interpreting Line Plots


A line plot is a simple graph that shows data on a number line. It helps us see how many times each value appears.


On a line plot, each X stands for one piece of data. If more than one item has the same value, the Xs are stacked above that number.


Line plots are useful because they help us answer questions like:


  	Which value happens the most?

  	Which value happens the least?

  	How many data points are there in all?

  	What values are in the middle, or close together?




Parts of a line plot


  	A number line across the bottom

  	Labels that tell what is being measured

  	X marks above the numbers




To interpret a line plot means to read it carefully and understand what the data is showing.


How to read a line plot


  	Look at the title or label to see what the data is about.

  	Look at the numbers on the number line.

  	Count the Xs above each number.

  	Use the counts to answer questions.




Important idea: stacked Xs


If 3 Xs are above the number 5, that means the value 5 appears 3 times.


The more Xs stacked above a number, the more often that value appears. This can show a cluster, which means several data points are close together in one part of the line plot.


If most of the Xs are around the middle numbers, that tells us the data has a central concentration. That means many values are gathered near the center.


Example 1: Reading values


This line plot shows the number of books read by students in one month.



0: X

1: XX

2: XXX

3: X

4: XX



Let’s interpret it.


  	Above 0, there is 1 X, so 1 student read 0 books.

  	Above 1, there are 2 Xs, so 2 students read 1 book.

  	Above 2, there are 3 Xs, so 3 students read 2 books.

  	Above 3, there is 1 X, so 1 student read 3 books.

  	Above 4, there are 2 Xs, so 2 students read 4 books.




How many students are there altogether?

Add all the Xs:

1+2+3+1+2=9

So, there are 9 students.


Which number of books was read the most?

The greatest stack is above 2, with 3 Xs. So, 2 books was the most common number.


Example 2: Finding a cluster


This line plot shows the lengths of pencils in inches.



4: X

5: XX

6: XXXX

7: XXX

8: X



Let’s look for where the data is grouped.


  	4 inches has 1 pencil

  	5 inches has 2 pencils

  	6 inches has 4 pencils

  	7 inches has 3 pencils

  	8 inches has 1 pencil




Most of the Xs are above 6 and 7. That means the data is clustered around 6 and 7 inches.


The tallest stack is above 6, so 6 inches is the value that appears most often.


Also, the data is not spread out evenly. Most values are in the middle. This shows a central concentration near 6 and 7.


Example 3: Answering comparison questions


This line plot shows how many minutes students read at home.



10: XX

15: XXX

20: XXXX

25: XX

30: X



Question 1: How many students read for 20 minutes?

There are 4 Xs above 20, so 4 students read for 20 minutes.


Question 2: How many more students read for 20 minutes than 30 minutes?

20 minutes has 4 students. 30 minutes has 1 student.

4−1=3

So, 3 more students read for 20 minutes than 30 minutes.


Question 3: How many students are shown in all?

2+3+4+2+1=12

So, there are 12 students in all.


Question 4: Where is the data mostly concentrated?

The largest stacks are around 15, 20, and 25. The biggest one is at 20. So the data is mostly concentrated near 20 minutes.


Example 4: Reading a line plot with halves


Sometimes a line plot uses values like halves. You can still read it the same way.


This line plot shows ribbon lengths in inches.



1: X

1.5: XX

2: XXX

2.5: XX

3: X



Question 1: How many ribbons are 2 inches long?

There are 3 Xs above 2, so 3 ribbons are 2 inches long.


Question 2: How many ribbons are longer than 2 inches?

Longer than 2 means 2.5 and 3.

At 2.5, there are 2 ribbons. At 3, there is 1 ribbon.

2+1=3

So, 3 ribbons are longer than 2 inches.


Question 3: Where is the center of the data?

The tallest stack is above 2. The values on both sides get smaller. So the data is centered around 2 inches.


Tips for success


  	Count each X carefully. Each X stands for 1 data point.

  	Do not skip numbers on the number line.

  	If Xs are stacked, count from bottom to top.

  	When asked for a total, add all the Xs.

  	When asked to compare, subtract the two counts.

  	Look for the tallest stacks to find what appears most often.

  	Look for groups of Xs close together to find a cluster.




Common mistakes to avoid


  	Mistake: Counting the numbers on the line instead of the Xs.

  Remember: The Xs show the data.

  	Mistake: Forgetting to count all stacked Xs.

  Remember: Every X matters.

  	Mistake: Answering with the wrong unit.

  Remember: Check if the plot is about books, inches, minutes, or something else.




[image: 📋]   Summary


A line plot shows data on a number line using Xs. Each X stands for one piece of data.


To interpret a line plot, count the Xs above each value, find totals, compare counts, and look for clusters or values near the center.


If many Xs are grouped around the same value or nearby values, that shows where the data is concentrated. With careful counting, line plots are a great way to understand data quickly.


  
  Put what you read to the test

  You've worked through Interpreting Line Plots. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/464






  [image: 📝]   Lesson 146: Comparing Data Sets across Categories

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/513




  Comparing Data Sets across Categories means looking at information in different groups and deciding how the groups are alike or different.


For example, you might compare favorite fruits in two classrooms, or compare how many books students read in different months. Each group, like apples, bananas, or oranges, is called a category.


When we compare data sets, we ask questions like:


  	Which category has the greatest number?

  	Which category has the least number?

  	How many more or fewer are in one category than another?

  	Which data set has larger amounts overall?




Learning to compare data helps us understand charts, make good observations, and solve real-world problems.


Main Idea 1: Read the categories carefully.


Before comparing, look at the names of the categories. These tell you what each number stands for. If a chart shows dogs, cats, fish, and birds, do not compare the wrong groups by mistake.


Main Idea 2: Read the scale.


Some graphs count by 1s. Others count by 2s, 5s, or 10s. The scale tells how much each mark or square is worth.


If one line on a graph means 2, then a bar reaching 5 lines high means:


5×2=10


This is important because you must know the real value before you compare.


Main Idea 3: Compare numbers by subtracting.


To find how many more or how many fewer, subtract the smaller number from the larger number.


If one category has 14 and another has 9, the difference is:


14−9=5


So one category has 5 more than the other.


Main Idea 4: Compare two data sets category by category.


Sometimes you will see two sets of data about the same categories. For example, Class A and Class B may both vote for favorite snacks. To compare them, look at the same category in both sets.



  	Compare apples in Class A to apples in Class B

  	Compare bananas in Class A to bananas in Class B

  	Compare crackers in Class A to crackers in Class B




This helps you see which class had more in each category.


Main Idea 5: Look for patterns.


After comparing categories, ask yourself:


  	Is one data set usually larger?

  	Are the differences small or large?

  	Are some categories equal?

  	Which category has the biggest difference?




These questions help you understand the whole picture, not just one number.


Steps for Comparing Data Sets


  	Read the title to know what the data is about.

  	Read the category names.

  	Check the scale.

  	Find the value for each category.

  	Subtract to find how many more or fewer.

  	Look for the greatest, least, and any patterns.




Worked Example 1: Comparing simple category counts


A survey shows how many students chose each pet.


  	Dogs: 12

  	Cats: 9

  	Fish: 6

  	Birds: 9




Question 1: Which category has the greatest number?

Dogs has 12, which is more than 9, 6, and 9. So dogs is the greatest category.


Question 2: Which category has the least number?

Fish has 6, which is less than 12, 9, and 9. So fish is the least category.


Question 3: How many more students chose dogs than fish?

Subtract:

12−6=6

So 6 more students chose dogs than fish.


Worked Example 2: Comparing two data sets in the same categories


Two classes voted for their favorite fruit.



  	Class A: Apples 10, Bananas 8, Grapes 6

  	Class B: Apples 7, Bananas 12, Grapes 6




Let us compare each category.


Apples: Class A has 10 and Class B has 7.

10−7=3

Class A has 3 more students choosing apples.


Bananas: Class A has 8 and Class B has 12.

12−8=4

Class B has 4 more students choosing bananas.


Grapes: Class A has 6 and Class B has 6.

6−6=0

They are equal in the grapes category.


What pattern do we see?


  	Class A is greater in apples.

  	Class B is greater in bananas.

  	The classes are equal in grapes.




Worked Example 3: Comparing data with a scale


A bar graph shows the number of books read in four genres. Each grid line stands for 2 books.



  	Mystery: 5 lines

  	Science: 3 lines

  	History: 4 lines

  	Poetry: 2 lines




First, change each number of lines into real values.


Mystery:

5×2=10


Science:

3×2=6


History:

4×2=8


Poetry:

2×2=4


Now compare the categories.


Question 1: Which genre has the greatest number of books?

Mystery has 10 books, which is the greatest.


Question 2: How many more mystery books than poetry books were read?

10−4=6

So 6 more mystery books than poetry books were read.


Question 3: How many fewer science books than history books were read?

8−6=2

So 2 fewer science books than history books were read.


Worked Example 4: Multi-step comparison across two scaled data sets


Two clubs tracked how many cans they recycled in different categories. Each grid line stands for 5 cans.



  	Club Red: Soda 4 lines, Juice 6 lines, Soup 3 lines

  	Club Blue: Soda 5 lines, Juice 4 lines, Soup 2 lines




Step 1: Find the real values.


Club Red


  	Soda: 4×5=20

  	Juice: 6×5=30

  	Soup: 3×5=15




Club Blue


  	Soda: 5×5=25

  	Juice: 4×5=20

  	Soup: 2×5=10




Step 2: Compare each category.


Soda:

25−20=5

Club Blue collected 5 more soda cans than Club Red.


Juice:

30−20=10

Club Red collected 10 more juice cans than Club Blue.


Soup:

15−10=5

Club Red collected 5 more soup cans than Club Blue.


Step 3: Find totals if needed.


Club Red total:

20+30+15=65


Club Blue total:

25+20+10=55


Question: Which club collected more cans altogether?

Club Red collected 65 cans. Club Blue collected 55 cans.

65−55=10

So Club Red collected 10 more cans altogether.


Helpful Tips


  	Always read the scale first.

  	Compare the same category in each data set.

  	Use subtraction to find the difference.

  	If needed, add to find totals.

  	Check your work to make sure you did not mix up categories.




Common Mistakes to Avoid


  	Forgetting that each grid line may stand for more than 1.

  	Comparing different categories by accident.

  	Subtracting in the wrong order and getting confused about who has more.

  	Answering with only a number and not saying what it means.




[image: 📋]   Summary


Comparing data sets across categories means studying numbers in groups and deciding which groups have more, less, or the same amount.


To do this well, read the categories, check the scale, find the real values, and subtract to compare. You can also add totals to compare the whole data sets. These skills help you understand graphs, charts, and tables clearly.


  
  Put what you read to the test

  You've worked through Comparing Data Sets across Categories. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/465






  [image: 📝]   Lesson 147: Finding the Minimum, Maximum, and Range

  
  We are always updating and improving these lessons. To get the latest version of this lesson, go to megacub.com/lessons/514




  Finding the Minimum, Maximum, and Range


When we look at a group of numbers, we can learn a lot by finding the smallest number, the largest number, and how far apart they are.


These ideas are called minimum, maximum, and range.



  	Minimum = the smallest number in a set

  	Maximum = the largest number in a set

  	Range = the difference between the largest and smallest numbers




You can find the range with this math sentence:


Range=Maximum−Minimum


This lesson will help you learn how to find each one step by step.


Why is this useful?


Minimum, maximum, and range help us describe data. Data is a group of numbers we collect, like test scores, temperatures, heights of plants, or numbers of books read.


These three ideas help us answer questions like:



  	What is the smallest value?

  	What is the largest value?

  	How spread out are the numbers?




Step 1: Put the numbers in order


It is often easiest to find the minimum, maximum, and range when the numbers are written from least to greatest.


For example, if the numbers are:


9,3,12,7,5


Put them in order:


3,5,7,9,12


Now it is easy to see:



  	The minimum is 3

  	The maximum is 12




Step 2: Find the range


Subtract the minimum from the maximum.


12−3=9


So the range is 9.


Important reminder: The range is not found by adding all the numbers. It is found by subtracting the smallest number from the largest number.


Worked Example 1


A class grew bean plants. The heights were:


4,6,5,8,7


Step A: Put the numbers in order.


4,5,6,7,8


Step B: Find the minimum and maximum.



  	Minimum = 4

  	Maximum = 8




Step C: Find the range.


8−4=4


Answer: The minimum is 4, the maximum is 8, and the range is 4.


Worked Example 2


These are the numbers of books read by students:


10,2,6,9,2,7


Step A: Put the numbers in order.


2,2,6,7,9,10


Notice that the number 2 appears twice. That is okay. We still use the smallest and largest numbers.


Step B: Find the minimum and maximum.



  	Minimum = 2

  	Maximum = 10




Step C: Find the range.


10−2=8


Answer: The minimum is 2, the maximum is 10, and the range is 8.


Worked Example 3


The temperatures this week were:


15,18,14,20,17,16


Step A: Put the numbers in order.


14,15,16,17,18,20


Step B: Find the minimum and maximum.



  	Minimum = 14

  	Maximum = 20




Step C: Find the range.


20−14=6


Answer: The minimum is 14, the maximum is 20, and the range is 6.


Worked Example 4


A soccer team scored these numbers of goals in games:


11,5,8,13,9,5,12


Step A: Put the numbers in order.


5,5,8,9,11,12,13


Step B: Find the minimum and maximum.



  	Minimum = 5

  	Maximum = 13




Step C: Find the range.


13−5=8


Answer: The minimum is 5, the maximum is 13, and the range is 8.


How to remember the words



  	Minimum sounds like mini, which can help you remember it means the smallest.

  	Maximum can help you remember the biggest or greatest number.

  	Range tells how far the numbers go from the smallest to the largest.




Tips for solving problems



  	Read all the numbers carefully.

  	Put them in order from least to greatest.

  	Circle the first number. That is the minimum.

  	Circle the last number. That is the maximum.

  	Subtract: maximum minus minimum.




Common mistakes to avoid



  	Mistake: Choosing a number in the middle as the minimum or maximum.
Always check for the smallest and largest numbers.

  	Mistake: Adding instead of subtracting.
Remember: Range=Maximum−Minimum

  	Mistake: Forgetting to put numbers in order.
Ordering the numbers makes the job easier.




Try thinking through this one


The data set is:


21,19,25,18,22


Put the numbers in order:


18,19,21,22,25


Now find:



  	Minimum = 18

  	Maximum = 25




Then subtract:


25−18=7


So the range is 7.


Brief Summary


To find the minimum, look for the smallest number. To find the maximum, look for the largest number. To find the range, subtract the minimum from the maximum.


Remember this rule:


Range=Maximum−Minimum


If you put the numbers in order first, it becomes much easier to find all three.


  
  Put what you read to the test

  You've worked through Finding the Minimum, Maximum, and Range. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/466
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  Concept of the Median


When we collect data, we often want to find the middle value. That middle value is called the median.


The median helps us understand what number is in the center of a set of data when the numbers are put in order. It is a useful way to describe data because it shows the middle, not just the biggest or smallest value.


In this lesson, you will learn:


  	what the median means,

  	how to find the median,

  	what to do when there is one middle number,

  	and what to do when there are two middle numbers.




What is the median?


The median is the number in the middle of a data set after the numbers are arranged in order.


You can put the data in:


  	least to greatest, or

  	greatest to least.




Most of the time, it is easier to use least to greatest.


For example, look at these numbers:

8, 3, 5


They are not in order, so first we arrange them:

3, 5, 8


The middle number is 5, so the median is 5.


Important rule: You must always put the numbers in order first. If the data is not in order, you might choose the wrong middle number.


How to find the median



  	Write the numbers in order from least to greatest.

  	Find the middle number.

  	If there is one middle number, that number is the median.

  	If there are two middle numbers, add them and divide by 2.




When there is one middle number


If a data set has an odd number of values, there will be exactly one middle number.


You can also cross out one number from each end until you reach the middle.


Example:

2, 4, 6, 8, 10


Cross out from both ends:


  	Cross out 2 and 10

  	Cross out 4 and 8




The number left is 6. So the median is 6.


When there are two middle numbers


If a data set has an even number of values, there will be two middle numbers.


In that case, the median is the number halfway between those two middle numbers. To find it, add the two middle numbers and divide by 2.


For example:

1, 3, 5, 7


The two middle numbers are 3 and 5.


Add them:

3+5=8


Divide by 2:

8÷2=4


So the median is 4.


Worked Example 1: Find the median of a small data set


Find the median of: 7, 2, 9


Step 1: Put the numbers in order.

2, 7, 9


Step 2: Find the middle number.

The middle number is 7.


Answer: The median is 7.


Worked Example 2: Find the median with more numbers


Find the median of: 12, 5, 9, 3, 7


Step 1: Put the numbers in order.

3, 5, 7, 9, 12


Step 2: Find the middle number.

The middle number is 7.


Answer: The median is 7.


Worked Example 3: Find the median when there are two middle numbers


Find the median of: 4, 10, 6, 8


Step 1: Put the numbers in order.

4, 6, 8, 10


Step 2: Find the two middle numbers.

The two middle numbers are 6 and 8.


Step 3: Add them.

6+8=14


Step 4: Divide by 2.

14÷2=7


Answer: The median is 7.


Worked Example 4: Median in a real-life data set


A class recorded how many books 5 students read in one month: 6, 2, 4, 9, 3.


Find the median number of books.


Step 1: Put the data in order.

2, 3, 4, 6, 9


Step 2: Find the middle number.

The middle number is 4.


Answer: The median number of books is 4.


Things to remember


  	The median is the middle value.

  	Always put the numbers in order first.

  	If there are an odd number of values, there is one middle number.

  	If there are an even number of values, there are two middle numbers.

  	For two middle numbers, add them and divide by 2.




Common mistakes


  	Forgetting to sort the data. The numbers must be in order before finding the median.

  	Choosing the middle from unsorted data. The middle place only matters after ordering.

  	Not averaging the two middle numbers. When there are two middle numbers, you must find the number halfway between them.




Try thinking about these


  	What is the median of 1, 5, 3? First order them: 1, 3, 5. The median is 3.

  	What is the median of 2, 6, 4, 8? First order them: 2, 4, 6, 8. The middle numbers are 4 and 6. 4+6=10 and 10÷2=5, so the median is 5.




[image: 📋]   Summary


The median is the middle number in a data set after the numbers are placed in order. If there is one middle number, that number is the median. If there are two middle numbers, add them and divide by 2 to find the median.


Knowing how to find the median helps you understand data better. It shows the center of the data and helps you compare sets of numbers in a clear way.


  
  Put what you read to the test

  You've worked through Concept of the Median. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/467
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  Concept of the Mode
When we collect data, we often want to know which item shows up the most. The mode helps us do that.
The mode is the value, number, or category that appears most often in a set of data.
For example, if a class votes for their favorite fruit, the fruit with the most votes is the mode.
This is useful because the mode tells us what is the most common choice or number.
How to Find the Mode
	Look at all the data.

	Count how many times each number or category appears.

	Find the one that appears the most.

	That value or category is the mode.


Sometimes data can have:
	One mode if one value appears more than all the others.

	More than one mode if two or more values tie for appearing the most.

	No mode if every value appears the same number of times.


Important Idea
The mode does not have to be the biggest number. It is the number that appears the most often.
For example, in the data set 2,2,9, the mode is 2, not 9, because 2 appears twice.
Worked Example 1: Finding One Mode
Find the mode of:
3, 5, 5, 2, 4, 5, 1
Let us count:
	1 appears 1 time

	2 appears 1 time

	3 appears 1 time

	4 appears 1 time

	5 appears 3 times


The number that appears the most is 5.
Mode = 5
Worked Example 2: Mode with Categories
A group of students chooses their favorite pet:
dog, cat, dog, fish, dog, cat
Now count each choice:
	dog: 3

	cat: 2

	fish: 1


The category that appears the most is dog.
Mode = dog
This shows that the mode can be a word, not just a number.
Worked Example 3: Two Modes
Find the mode of:
4, 6, 4, 7, 6, 9
Count each number:
	4 appears 2 times

	6 appears 2 times

	7 appears 1 time

	9 appears 1 time


Both 4 and 6 appear the most.
Modes = 4 and 6
When two values tie for the greatest number of times, the data has two modes.
Worked Example 4: No Mode
Find the mode of:
1, 2, 3, 4
Count each number:
	1 appears 1 time

	2 appears 1 time

	3 appears 1 time

	4 appears 1 time


Every number appears the same number of times.
There is no mode.
Using a Tally Chart to Find the Mode
A tally chart can make the mode easier to find. Here is an example with favorite colors:
	Red: |||

	Blue: ||||

	Green: ||


Blue has the most tallies.
Mode = Blue
Tips for Finding the Mode
	Be careful to count each value correctly.

	Check which value appears most often.

	The mode can be a number or a category.

	There can be one mode, more than one mode, or no mode.


Let’s Compare
Look at this data set:
8, 8, 3, 1, 3, 8, 5
Count the numbers:
	8 appears 3 times

	3 appears 2 times

	1 appears 1 time

	5 appears 1 time


Since 8 appears the most, the mode is 8.
Quick Check Questions
	What is the mode of 2,2,4,6,2,7?

	What is the mode of apple, orange, apple, banana, orange, apple?

	What are the modes of 9,1,9,4,4,7?

	Does 5,6,7,8 have a mode?


Answers
	Mode = 2

	Mode = apple

	Modes = 9 and 4

	No mode


[image: 📋]   Summary
The mode is the value or category that appears the most often in a data set.
To find it, count how many times each item appears and choose the one with the greatest count.
A data set can have one mode, more than one mode, or no mode.
When you are asked for the mode, remember: look for what shows up the most.


  
  Put what you read to the test

  You've worked through Concept of the Mode. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/468
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  Drawing Evidence-Based Conclusions means looking at data in a chart, table, picture graph, or bar graph and deciding what the data shows.
In math, a conclusion is an idea or statement you can make after studying the evidence. Evidence means the numbers, labels, and parts of the graph or chart that help prove your idea is true.
When we draw an evidence-based conclusion, we do not guess. We do not use our opinion. We use only what the data tells us.
For example, if a bar graph shows that 12 students like apples and 8 students like bananas, we can conclude that more students like apples than bananas. We cannot conclude that apples are the best fruit, because that is an opinion, not a fact from the graph.
Why is this important?
Charts and graphs help us organize information. When we read them carefully, we can answer questions, compare groups, and make true statements based on the data.
Steps for drawing evidence-based conclusions
	Read the title. The title tells what the data is about.
	Look at the labels. Check what each category means.
	Read the scale. On some graphs, each line may stand for 1, 2, 5, or 10.
	Find the numbers. Look at how many are in each category.
	Compare the data. Ask: Which is more? Which is less? How many more? How many fewer?
	Write a conclusion using the data. Tell what the numbers show.

Good conclusions often use words like:
	more than
	less than
	equal to
	most
	fewest
	altogether
	difference

Be careful! A good conclusion must match the evidence.
	If the graph shows 9 and 6, the difference is 9−6=3.
	If two bars are the same height, the amounts are equal.
	If a picture graph key shows 1 picture = 2 items, you must count by 2s.

Worked Example 1: Reading a table
A class voted for their favorite recess game.
	Tag: 6 students
	Jump Rope: 4 students
	Soccer: 9 students
	Hide-and-Seek: 5 students

Question: What conclusion can we make?
Step 1: Find the greatest number. Soccer has 9 students.
Step 2: Compare the other numbers. Tag has 6, Hide-and-Seek has 5, and Jump Rope has 4.
Conclusion: Soccer is the most popular recess game in this class.
This conclusion is evidence-based because it uses the data number 9, which is greater than 6, 5, and 4.
Worked Example 2: Comparing amounts on a bar graph
A bar graph shows how many books 4 students read in one month.
	Ana: 7 books
	Ben: 5 books
	Cora: 7 books
	Diego: 3 books

Question: What are two true conclusions?
Look at the data:
	Ana and Cora both read 7 books.
	Ben read 5 books.
	Diego read 3 books.

Conclusion 1: Ana and Cora read the same number of books.
We know this because 7=7.
Conclusion 2: Diego read fewer books than Ben.
We know this because 3<5.
We can also find how many fewer:
5−3=2
So Diego read 2 fewer books than Ben.
Worked Example 3: Using a picture graph key
A picture graph shows how many cans students collected for a food drive.
Key: 1 picture = 2 cans
	Room 1: 4 pictures
	Room 2: 3 pictures
	Room 3: 5 pictures

Question: Which room collected the most cans, and how do you know?
Step 1: Use the key.
	Room 1: 4×2=8 cans
	Room 2: 3×2=6 cans
	Room 3: 5×2=10 cans

Step 2: Compare the totals.
10 is greater than 8 and 6.
Conclusion: Room 3 collected the most cans.
This is evidence-based because we used the key and the numbers from the graph.
Worked Example 4: Finding a difference and making a conclusion
A chart shows the number of sunny days in 4 months.
	April: 12 days
	May: 15 days
	June: 11 days
	July: 15 days

Question: What conclusion can we make about May and July? What is another conclusion about June?
Step 1: Compare May and July.
Both have 15 sunny days, so 15=15.
Conclusion 1: May and July had the same number of sunny days.
Step 2: Compare June to the others.
June has 11 sunny days. That is less than 12, 15, and 15.
Conclusion 2: June had the fewest sunny days.
How to tell if a conclusion is strong
Ask yourself these questions:
	Did I use the chart, graph, or table?
	Did I use the correct numbers?
	Did I remember the scale or key?
	Is my statement a fact, not an opinion?

If the answer is yes to all of these, your conclusion is probably strong.
Fact or opinion?
	Fact: “The red bar is taller than the blue bar.”
	Opinion: “Red is the best color.”
	Fact: “18 students chose pizza, and 10 chose salad.”
	Opinion: “Pizza is a better lunch.”

Only facts from the data can be used as evidence-based conclusions.
Helpful sentence starters
	The graph shows that...
	Based on the data...
	The category with the most is...
	The category with the fewest is...
	Both categories have the same number of...
	There are ___ more than ___.

Let’s practice thinking
If a graph shows 14 students walk to school, 9 ride the bus, and 14 come by car, what can we conclude?
We can conclude that walking and coming by car are tied for the greatest number, because both have 14.
We can also conclude that more students walk than ride the bus, because 14−9=5, so 5 more students walk than ride the bus.
[image: 📋]   Summary
Drawing evidence-based conclusions means studying data carefully and making true statements that match the numbers. Always read the title, labels, scale, or key first. Then compare the data and write a conclusion based only on facts from the chart or graph.


  
  Put what you read to the test

  You've worked through Drawing Evidence-Based Conclusions. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/470






  
    
  [image: 📖]   Chapter 12

  Mathematical Practices and Applied Contexts
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  Deconstructing Complex Word Problems means breaking a long word problem into smaller, easier parts.
Sometimes a math story has many sentences, extra details, and lots of numbers. That can feel confusing. The good news is that you do not have to solve everything at once. You can take it apart step by step.
When you deconstruct a word problem, you learn to:
	find the important facts,
	ignore extra information that does not help,
	figure out what the question is asking, and
	choose the correct operations, like addition, subtraction, multiplication, or division.

This is an important math skill because real-life problems are often written in words, not just numbers.
Step 1: Read the whole problem carefully.
First, read the problem all the way through. Do not try to solve it too fast. Ask yourself, “What is happening in this story?”
Step 2: Find the question.
The question is the most important part. It tells you what answer you need to find.
You can ask:
	What am I trying to solve?
	Am I finding how many in all?
	Am I finding how many are left?
	Am I finding how many groups or how many in each group?

Step 3: Circle or list the important numbers and facts.
Not every number in a word problem is useful. Some facts are just there to make the story interesting.
Important facts help answer the question. Extra facts do not.
For example, in a problem about buying apples, the color of the bag may not matter. But the number of apples and the number bought do matter.
Step 4: Cross out or ignore extra information.
Some word problems include details that do not change the math. These are called irrelevant details or extra information.
Extra information might be:
	a color,
	a day of the week,
	a name,
	an amount that is not used in the question.


Step 5: Break the problem into smaller parts.
Many complex word problems need more than one step. That means you solve one small part first, then use that answer to solve the next part.
Think of it like climbing stairs: one step at a time.
You can ask:
	What should I find first?
	What should I do next?
	Does this answer help me solve the final question?

Step 6: Choose the operation.
Use the words and situation in the problem to help decide what to do.
	Add when amounts are joined together or you want the total.
	Subtract when something is taken away or you want to find the difference.
	Multiply when equal groups are combined.
	Divide when sharing equally or finding how many groups.

Step 7: Check your answer.
After solving, ask:
	Did I answer the right question?
	Does my answer make sense?
	Did I use only the facts I needed?
	Did I remember all the steps?

A Helpful Plan
	Read.
	Ask: What is the question?
	Find the important facts.
	Ignore extra details.
	Choose the steps.
	Solve.
	Check.

Worked Example 1: One extra detail
Ava has 14 stickers. Her friend gives her 9 more stickers. Ava is wearing a blue shirt today. How many stickers does Ava have now?
Question: How many stickers does Ava have now?
Important facts:
	Ava has 14 stickers.
	She gets 9 more stickers.

Extra information: Ava is wearing a blue shirt. That does not change the math.
Operation: Add, because she gets more.
14+9=23
Answer: Ava has 23 stickers now.
Worked Example 2: Two-step problem
The school library has 36 mystery books and 28 animal books. Then 15 books are checked out. How many books are left in the library shelves for these two groups of books?
Question: How many books are left?
Important facts:
	36 mystery books
	28 animal books
	15 books checked out

Step 1: Find the total number of books at first.
36+28=64
Step 2: Subtract the books that were checked out.
64−15=49
Answer: 49 books are left.
Why this works: First we put both groups together. Then we take away the books that left.
Worked Example 3: Ignore a distracting number
Marcus brought 4 boxes of pencils for class. Each box has 6 pencils. The classroom has 24 desks and 1 globe. Marcus gives 5 pencils to the art teacher. How many pencils does the class have left from Marcus?
Question: How many pencils are left from Marcus?
Important facts:
	4 boxes
	6 pencils in each box
	5 pencils given away

Extra information:
	24 desks
	1 globe

Those details do not help answer the question.
Step 1: Find how many pencils Marcus brought.
4×6=24
Step 2: Subtract the pencils he gave away.
24−5=19
Answer: The class has 19 pencils left from Marcus.
Worked Example 4: A harder multi-step problem
A farmer picked 48 apples on Monday and 32 apples on Tuesday. He packed the apples equally into 8 bags. Then he sold 3 of the bags. How many apples were in the bags he still had?
Question: How many apples were in the bags he still had?
Important facts:
	48 apples on Monday
	32 apples on Tuesday
	8 equal bags
	3 bags sold

Step 1: Find the total number of apples.
48+32=80
Step 2: Find how many apples are in each bag.
80÷8=10
Each bag has 10 apples.
Step 3: Find how many bags are left.
8−3=5
Step 4: Find how many apples are in the remaining bags.
5×10=50
Answer: There were 50 apples in the bags he still had.
What made this problem complex?
It had several actions:
	combine apples,
	split into equal bags,
	remove some bags,
	find the apples left.

By solving one part at a time, the problem becomes much easier.
Tips for Deconstructing Word Problems
	Slow down. Read carefully.
	Underline the question. Know what you are solving.
	List the facts. Write only what matters.
	Watch for extra details. Not every number belongs in the math.
	Work in steps. Solve one small part at a time.
	Label your answer. Use words like books, apples, or pencils.

How to tell if information is extra
Ask yourself, “If I remove this detail, can I still solve the problem?” If the answer is yes, that detail is probably extra information.
For example:
	If a problem says Mia wore red shoes, that usually does not affect the math.
	If a problem says there are 5 bags with 7 marbles in each bag, that does affect the math.

Common mistakes to avoid
	Using every number just because it is there.
	Starting to solve before knowing the question.
	Doing only one step when the problem needs two or more steps.
	Forgetting to check if the answer makes sense.

Let's remember
Complex word problems are really just smaller problems put together. When you deconstruct them, you make them easier to understand and solve.
Read carefully, find the question, choose the important facts, ignore the extra details, and solve step by step.


  
  Put what you read to the test

  You've worked through Deconstructing Complex Word Problems. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/471
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  Productive Struggle and Perseverance mean that it is okay when a math problem does not make sense right away. In fact, some of the best learning happens when you try, think, check, and try again.


In 4th grade math, you will sometimes see problems that take more than one step or need a new idea. If your first plan does not work, that does not mean you are bad at math. It means your brain is growing.


Productive struggle is when you keep working on a problem in a smart way, even when it feels tricky. Perseverance means you do not give up. You stay calm, use strategies, and keep going.


Struggle is productive when you are still learning and making progress. It is not just guessing over and over. It means you are using what you know to figure out what to do next.


Here are some helpful ideas to remember when math feels hard:


  	Slow down. Read the problem carefully.

  	Look for what you know. Find numbers, words, and clues.

  	Make a plan. You can draw, use objects, make a table, or write an equation.

  	Try one strategy. Do your best with that plan.

  	Check your work. Ask, “Does this make sense?”

  	Try a new plan if needed. A different strategy may help.




When you persevere, you might say things like:


  	“I do not understand it yet.”

  	“Let me try another way.”

  	“I can use what I know.”

  	“I will check each step.”




Sometimes math mistakes are very helpful. A mistake can show you exactly what to fix. Instead of feeling upset, you can ask:


  	Where did I get confused?

  	Did I read the problem correctly?

  	Did I use the right operation?

  	Is my answer reasonable?




Let’s look at how productive struggle works in real math problems.


Worked Example 1: Try again with a better plan

Lena has 24 stickers. She wants to put them into 4 equal groups. How many stickers go in each group?

At first, a student might not know what to do. That is okay. Start with what you know:


  	There are 24 stickers.

  	They are split into 4 equal groups.



This means we need to divide:

24÷4=6

So there are 6 stickers in each group.

If division feels hard at first, you can draw 24 dots and circle them into 4 equal groups. That is productive struggle: using a new strategy when the first idea is hard.


Worked Example 2: Check if your answer makes sense

A box holds 8 crayons. There are 5 boxes. How many crayons are there in all?

You might solve it by multiplication:

8×5=40

So there are 40 crayons.

Now check your answer. Skip count by 8 five times:

8, 16, 24, 32, 40

The answer matches. Checking your work is part of perseverance because it helps you be careful and confident.


Worked Example 3: When the first answer is wrong

Marcus solved this problem:

“There are 36 cookies. They are shared equally among 9 children. How many cookies does each child get?”

Marcus answered:

36÷9=5

But let’s check. If each child got 5 cookies, then:

9×5=45

That is too many cookies, so 5 cannot be correct.

Try again:

36÷9=4

Check:

9×4=36

Now it works. Marcus made a mistake, but he did not give up. He checked, found the error, and fixed it. That is perseverance.


Worked Example 4: A two-step problem

A teacher has 3 packs of pencils. Each pack has 6 pencils. She gives away 5 pencils. How many pencils are left?

This problem has more than one step, so we make a plan.


  	Find how many pencils there are at the start.

  	Subtract the pencils given away.



Step 1:

3×6=18

There are 18 pencils at the start.

Step 2:

18−5=13

So 13 pencils are left.

If you got confused, you could draw 3 groups of 6 pencils first. Then cross out 5. Breaking a big problem into smaller parts is a great way to struggle productively.


Here are some strategies you can use when a problem feels tough:


  	Draw a picture. Pictures help you see the math.

  	Use counters or objects. Small items can help you model the problem.

  	Write an equation. Turn the words into numbers and symbols.

  	Make a table or list. This helps organize information.

  	Break the problem into parts. Solve one small part at a time.

  	Check with the opposite operation. For example, check division with multiplication.




It is also important to know the difference between giving up and taking a helpful pause. If you feel frustrated, you can take a deep breath, stretch, or reread the problem. Then come back with a calm mind. That is still perseverance.


When you work through a hard problem, you are doing more than finding an answer. You are learning how to think carefully, solve problems, and believe in yourself.


Remember:


  	It is normal for math to feel hard sometimes.

  	Mistakes help you learn.

  	You can try more than one strategy.

  	Checking your work helps you find errors.

  	Sticking with a problem helps your brain grow.




[image: 📋]   Summary

Productive struggle means working through a tricky math problem in a smart way. Perseverance means not giving up when the problem is hard. When you read carefully, make a plan, try a strategy, check your work, and try again if needed, you become a stronger math thinker.


  
  Put what you read to the test

  You've worked through Productive Struggle and Perseverance. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/472






  [image: 📝]   Lesson 153: Contextualizing and Decontextualizing Quantities
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  Lesson: Contextualizing and Decontextualizing Quantities


In math, we often solve problems that come from real life. A word problem might talk about apples, books, toys, or miles. To solve it, we need to do two important things:



  	Decontextualize: take the numbers out of the story and write a math problem.

  	Contextualize: put the answer back into the story so it makes sense.




This means we move from the story to the math, and then from the math back to the story.


These are big ideas, but you already use them when you solve word problems. This lesson will help you do it carefully and clearly.


What does decontextualize mean?


Decontextualizing means you look at a story problem and ask:


  	What numbers do I know?

  	What do the numbers mean?

  	What am I trying to find?

  	What operation should I use: addition, subtraction, multiplication, or division?




Then you write an equation or number sentence.


For example, if a problem says, “Mia has 8 stickers and gets 5 more,” you can decontextualize it as:


8+5=13


You took the story and turned it into math.


What does contextualize mean?


Contextualizing means you take your math answer and bring it back to the story. You do not just say the number. You explain what the number means.


In the sticker problem, the answer is not just 13. The answer is:


“Mia has 13 stickers now.”


The unit, or label, matters. Are we talking about stickers, dollars, books, or marbles? The answer must match the story.


Why is this important?


If you only look at the numbers, you might choose the wrong operation. If you only do the math and forget the story, your answer might not make sense.


Good problem solvers do both:


  	Understand the situation.

  	Write the math.

  	Solve the math.

  	Explain the answer in the situation.




Steps to solve a word problem



  	Read carefully. Find out what is happening in the story.

  	Find the important numbers. Decide what each number means.

  	Ask what you need to find.

  	Choose an operation. Decide whether to add, subtract, multiply, or divide.

  	Write an equation. This is decontextualizing.

  	Solve.

  	Write the answer with words. This is contextualizing.

  	Check if your answer makes sense.




Clue words can help, but think about the whole story


Sometimes certain words give hints:


  	more, in all, total often mean addition

  	left, fewer, how many more often mean subtraction

  	equal groups of often means multiplication

  	shared equally often means division




But do not depend only on clue words. Always think about what is happening in the story.


Worked Example 1: Addition


Lena has 12 crayons. Her teacher gives her 7 more crayons. How many crayons does Lena have now?


Step 1: Understand the story.

Lena starts with 12 crayons and gets 7 more.


Step 2: Decontextualize.

Write the equation:


12+7=19


Step 3: Contextualize.

Lena has 19 crayons now.


Why addition?

Because she got more crayons, so the amount increased.


Worked Example 2: Subtraction


A box has 25 cookies. Sam eats 9 cookies. How many cookies are left?


Step 1: Understand the story.

There were 25 cookies at first. Then 9 were taken away.


Step 2: Decontextualize.

Write the equation:


25−9=16


Step 3: Contextualize.

There are 16 cookies left.


Why subtraction?

Because some cookies were taken away.


Worked Example 3: Multiplication


There are 4 bags. Each bag has 6 oranges. How many oranges are there in all?


Step 1: Understand the story.

There are 4 equal groups, and each group has 6 oranges.


Step 2: Decontextualize.

Write the equation:


4×6=24


Step 3: Contextualize.

There are 24 oranges in all.


Why multiplication?

Because we have equal groups.


Worked Example 4: Division


24 pencils are shared equally among 6 students. How many pencils does each student get?


Step 1: Understand the story.

24 pencils are split into 6 equal groups.


Step 2: Decontextualize.

Write the equation:


24÷6=4


Step 3: Contextualize.

Each student gets 4 pencils.


Why division?

Because the pencils are shared equally.


Pay attention to what the question is asking


Sometimes a problem gives several numbers, but not all of them are needed. Sometimes students solve the math correctly but answer the wrong question.


Example: “There are 18 birds in a tree. 5 fly away. Then 3 more birds land in the tree. How many birds are in the tree now?”


First, subtract the birds that flew away:


18−5=13


Then add the birds that landed:


13+3=16


So the contextualized answer is: There are 16 birds in the tree now.


This problem has two steps, but the same idea still works:


  	Take the story apart into math.

  	Solve the math.

  	Put the answer back into the story.




How to check your answer


After you solve, ask yourself these questions:


  	Did I use the right operation?

  	Does my answer fit the story?

  	Did I include the correct unit, like apples or dollars?

  	Is my answer reasonable?




For example, if 24 pencils are shared among 6 students, an answer of 42 would not make sense. It is too large for the situation.


Common mistakes to avoid



  	Forgetting the unit

  Write “19 crayons,” not just “19.”

  	Using the wrong operation

  Think about the action in the story, not just the numbers.

  	Answering with an incomplete sentence

  Make sure your answer explains what the number means.

  	Not reading the question carefully

  Be sure you know exactly what you are finding.




Try thinking like this


When you read a word problem, you can ask yourself:


  	“What is happening?”

  	“What math matches this story?”

  	“What does my answer mean in the story?”




If you can answer those three questions, you are using contextualizing and decontextualizing.


Mini Practice


Problem 1: Noah has 15 toy cars. He gives 4 to his friend. How many toy cars does he have left?


  	Decontextualize: 15−4=11

  	Contextualize: Noah has 11 toy cars left.




Problem 2: There are 3 shelves. Each shelf has 8 books. How many books are there in all?


  	Decontextualize: 3×8=24

  	Contextualize: There are 24 books in all.




Problem 3: 20 marbles are shared equally among 5 children. How many marbles does each child get?


  	Decontextualize: 20÷5=4

  	Contextualize: Each child gets 4 marbles.




[image: 📋]   Summary


Contextualizing and decontextualizing help you solve word problems correctly.



  	Decontextualize: turn the story into an equation.

  	Solve: do the math.

  	Contextualize: write what the answer means in the story.




When you move from the story to the math and back again, you become a stronger problem solver.


  
  Put what you read to the test

  You've worked through Contextualizing and Decontextualizing Quantities. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/473
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  Lesson: Evaluating Flawed Mathematical Reasoning


Sometimes a math answer is wrong, but the mistake is not just in the final number. The mistake may happen in the thinking. Learning to check someone’s math reasoning helps you become a stronger problem solver.


When we evaluate flawed mathematical reasoning, we look at a math idea, plan, or solution and ask: Does this make sense? If not, we try to find exactly where the thinking went off track.


This is an important math skill because good mathematicians do more than get answers. They also explain their thinking, listen to other ideas, and check for mistakes.


What does flawed reasoning mean?


Flawed reasoning means there is a mistake in the steps, the thinking, or the explanation. The person may have used the wrong operation, skipped an important step, or misunderstood what the numbers mean.


A wrong answer does not always mean the whole idea was bad. Sometimes just one small mistake caused the problem. Our job is to find that mistake clearly and kindly.


Questions to ask when checking someone’s reasoning



  	What is the problem asking?

  	What numbers do we know?

  	What operation should be used: addition, subtraction, multiplication, or division?

  	Did the person follow the steps in a correct way?

  	Does the answer make sense?

  	Can I check it with another method?




Common kinds of math mistakes



  	Using the wrong operation — adding when you should subtract, or multiplying when you should divide.

  	Mixing up place value — misunderstanding the value of digits in tens, hundreds, and ones.

  	Skipping a step — forgetting to regroup, forgetting part of the problem, or not answering the question asked.

  	Misreading the problem — solving a different problem than the one given.

  	Making a fact mistake — such as saying 6×4=20 instead of 24.




How to explain a mistake


When you notice flawed reasoning, try to explain it in a helpful way. You can say:



  	“I agree with this step because...”

  	“I think the mistake happened here...”

  	“This operation does not match the problem because...”

  	“The answer seems too big or too small because...”

  	“Let’s check it another way.”




Worked Example 1: Wrong operation


Problem: Mia has 15 stickers. She gives 4 stickers to her friend. How many stickers does she have now?


Sam says:


15+4=19


So, Sam says Mia has 19 stickers now.


Is Sam’s reasoning correct? No.


Why is it flawed? The words “gives 4 stickers to her friend” mean Mia has fewer stickers now, not more. That means we should subtract, not add.


The correct math is:


15−4=11


Mia has 11 stickers left.


What we learned: Always choose the operation that matches the story.


Worked Example 2: Place value mistake


Problem: Add 38+24.


Lena says:


“I added 3 and 2 to get 5. Then I added 8 and 4 to get 12. So the answer is 512.”


Is Lena’s reasoning correct? No.


Why is it flawed? Lena separated the tens and ones, which is a good idea. But she wrote the answer incorrectly. In 38, the 3 means 3 tens, and in 24, the 2 means 2 tens.


So:



  	3 tens + 2 tens = 5 tens = 50

  	8 ones + 4 ones = 12 ones




Now combine them:


50+12=62


Or we can regroup:


38+24=62


What we learned: Digits do not always mean just ones. We must pay attention to place value.


Worked Example 3: Not checking if the answer makes sense


Problem: There are 4 bags with 6 apples in each bag. How many apples are there in all?


Noah says:


4+6=10


So there are 10 apples.


Is Noah’s reasoning correct? No.


Why is it flawed? The words “4 bags with 6 apples in each bag” mean there are 4 equal groups of 6. Equal groups mean we should use multiplication.


The correct equation is:


4×6=24


There are 24 apples in all.


We can also check by repeated addition:


6+6+6+6=24


What we learned: A good way to test reasoning is to ask, “What do the numbers mean in the story?”


Worked Example 4: A subtraction mistake with regrouping


Problem: Solve 52−18.


Ava says:


“I did 8−2=6 and 5−1=4, so the answer is 46.”


Is Ava’s reasoning correct? No.


Why is it flawed? In subtraction, we subtract the ones in the correct order. We need to do 2−8, but we cannot subtract 8 ones from 2 ones without regrouping.


So we regroup 1 ten from 52:



  	52=4 tens and 12 ones




Now subtract:


12−8=4

4−1=3


So:


52−18=34


What we learned: In subtraction, we must be careful with place value and regrouping.


How to check reasoning step by step



  	Read the problem carefully.

  	Find what the numbers represent.

  	Decide which operation fits the problem.

  	Look at each step in the solution.

  	Find the first place where a mistake happens.

  	Explain the mistake clearly.

  	Show the correct way.

  	Check whether the answer makes sense.




Helpful clues that reasoning may be wrong



  	The answer is bigger when it should be smaller.

  	The answer is smaller when it should be bigger.

  	The operation does not match the words in the problem.

  	The tens and ones are mixed up.

  	The steps are not shown clearly.

  	The final answer does not answer the question.




Try thinking like a math detective


When you read someone’s work, do not just say “wrong.” Instead, look for clues.



  	Did they understand the story?

  	Did they choose the right operation?

  	Did they use place value correctly?

  	Did they solve carefully?

  	Can the answer be checked another way?




Being a math detective helps you learn from mistakes. It also helps you explain your own thinking more clearly.


Brief Summary


Evaluating flawed mathematical reasoning means checking math thinking to find where it went wrong. You should look at the problem, the operation used, the steps shown, and whether the answer makes sense. Mistakes often happen from using the wrong operation, mixing up place value, skipping a step, or not checking the answer. When you find a mistake, explain it clearly and show the correct reasoning.


  
  Put what you read to the test

  You've worked through Evaluating Flawed Mathematical Reasoning. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/475
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  Lesson: Mathematical Modeling in Real-World Scenarios


Math is not only something we do on a worksheet. We also use math to understand things that happen in everyday life.


Mathematical modeling means using numbers, pictures, words, and equations to show a real-world situation. A model helps us think about a problem and find an answer.


For example, if 1 apple costs 2 dollars, we can use math to model the cost of buying more apples. This helps us solve real problems in a clear way.


In 4th grade, mathematical modeling often means we do these things:


  	Read a real-life situation carefully.

  	Pick out the important numbers and facts.

  	Decide which math operation to use: addition, subtraction, multiplication, or division.

  	Write an equation, draw a picture, make a table, or use a number sentence.

  	Solve the problem.

  	Check if the answer makes sense in the real world.




Why is modeling useful?


  	It helps us solve everyday problems.

  	It helps us organize information.

  	It helps us explain our thinking.

  	It helps us see if an answer is reasonable.




Ways to model a real-world problem

You can make a model in different ways. Here are some common ones:


  	Draw a picture: Sketch the problem.

  	Use objects: Counters, blocks, or drawings can stand for real things.

  	Make a table: Organize numbers in rows and columns.

  	Write an equation: Use numbers and symbols to show what is happening.

  	Use words: Explain the steps clearly.




Step-by-step plan for modeling


  	Understand the story. What is happening?

  	Find the important information. Which numbers matter?

  	Choose the operation. Are you joining, taking away, making equal groups, or sharing equally?

  	Build the model. Draw, write, or organize the information.

  	Solve. Do the math carefully.

  	Check. Does your answer fit the situation?




Clue words can help, but think carefully


  	Addition: in all, total, altogether

  	Subtraction: left, difference, fewer, how many more

  	Multiplication: equal groups, each, rows, times

  	Division: shared equally, split, groups of, each group




Clue words are helpful, but always read the whole problem. Sometimes you need more than one step.


Worked Example 1: Addition model

A class is collecting cans for a food drive. On Monday, they collect 18 cans. On Tuesday, they collect 25 cans. How many cans did they collect in all?


Step 1: Understand the problem.

The class collected cans on two days and we need the total.


Step 2: Find the important numbers.

18 cans and 25 cans.


Step 3: Choose the operation.

We are finding how many in all, so we use addition.


Step 4: Write the model.

Equation: 18+25=?


Step 5: Solve.

18+25=43


Step 6: Check.

43 is more than 25 and more than 18, so it makes sense.


Answer: They collected 43 cans.


Worked Example 2: Multiplication model

There are 6 tables in the art room. Each table has 4 students. How many students are there in all?


Step 1: Understand the problem.

There are equal groups: 6 tables with 4 students at each table.


Step 2: Important numbers.

6 tables, 4 students each.


Step 3: Choose the operation.

Equal groups means multiplication.


Step 4: Write the model.

Equation: 6×4=?


Step 5: Solve.

6×4=24


Step 6: Check.

We can skip-count by 4: 4, 8, 12, 16, 20, 24. It matches.


Answer: There are 24 students.


Worked Example 3: Division model

A teacher has 20 pencils. She puts them into 5 equal boxes. How many pencils go in each box?


Step 1: Understand the problem.

20 pencils are being shared equally into 5 boxes.


Step 2: Important numbers.

20 pencils, 5 boxes.


Step 3: Choose the operation.

Sharing equally means division.


Step 4: Write the model.

Equation: 20÷5=?


Step 5: Solve.

20÷5=4


Step 6: Check.

If each box has 4 pencils, then 5×4=20. That is correct.


Answer: Each box gets 4 pencils.


Worked Example 4: Two-step real-world model

Mia buys 3 packs of stickers. Each pack has 8 stickers. Then she gives 5 stickers to her friend. How many stickers does Mia have left?


Step 1: Understand the problem.

First Mia gets stickers in equal groups. Then she gives some away.


Step 2: Important numbers.

3 packs, 8 stickers in each pack, gives away 5.


Step 3: Choose the operations.

First use multiplication to find the total number of stickers. Then use subtraction to find how many are left.


Step 4: Write the model.

First equation: 3×8=24

Second equation: 24−5=19


Step 5: Solve.

3×8=24

24−5=19


Step 6: Check.

Mia started with 24 stickers. Giving away 5 means she should have less than 24. The answer 19 makes sense.


Answer: Mia has 19 stickers left.


How to check if your model makes sense


  	Does your answer match the question?

  	Did you use the right operation?

  	Is your answer too big or too small?

  	Can you check with another method, like a drawing or skip-counting?




Common mistakes to watch for


  	Using the wrong operation.

  	Forgetting an important number.

  	Answering with just a number and not thinking about what it means.

  	Not checking whether the answer fits the story.




Try thinking like a math modeler

When you see a real-world math problem, ask yourself:


  	What is happening in the story?

  	What do I need to find?

  	What math can show this?

  	Can I draw a picture, make a table, or write an equation?

  	Does my answer make sense?




Brief Summary

Mathematical modeling means using math to represent and solve real-life problems. We can model with pictures, tables, equations, and words.


To solve a modeling problem, understand the story, find the important information, choose the right operation, solve carefully, and check your answer. When your answer makes sense in the real world, your model is working well.


  
  Put what you read to the test

  You've worked through Mathematical Modeling in Real-World Scenarios. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/476
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  Lesson: Strategic Selection of Mathematical Tools


In math, we do not always solve every problem the same way. Sometimes it is best to think in your head. Sometimes it is best to draw a picture. Sometimes it helps to use a ruler, a protractor, counters, paper, or a number line.


Strategic selection of mathematical tools means choosing the best tool for the job. A good mathematician asks, “What will help me solve this problem clearly and correctly?”


For 4th grade math, a tool can be:


  	your brain for mental math

  	paper and pencil

  	a number line

  	a drawing or diagram

  	counters or blocks

  	a ruler

  	a protractor

  	an estimate to check if an answer makes sense




The important idea is this: Different problems need different tools.


When should you use mental math?


  	When the numbers are small or easy to work with

  	When you can break numbers apart quickly

  	When you want a fast answer




For example, if you need to find 25+25, you may not need paper. You might know right away that the answer is 50.


When should you use paper and pencil?


  	When there are many steps

  	When the numbers are larger

  	When writing helps you stay organized




For example, solving 347+286 is easier if you line up the digits and add carefully.


When should you draw a picture or diagram?


  	When the problem tells a story

  	When you need to see parts and wholes

  	When a drawing helps you understand what is happening




A bar model, quick sketch, or equal groups drawing can make a word problem much easier.


When should you use a ruler?


  	When you need to measure length

  	When you need to draw a straight line

  	When the problem asks for exact measurement




When should you use a protractor?


  	When you need to measure an angle

  	When you need to draw an angle

  	When you need a more exact angle than a guess




A protractor is a tool that measures angles in degrees. For example, a right angle measures 90[image: °].


When should you estimate instead of measuring exactly?


  	When you need a quick, close answer

  	When you want to check if an answer makes sense

  	When the problem does not need an exact answer




For example, if a book looks a little shorter than a 12-inch ruler, you might estimate that it is about 10 inches long before measuring.


How do you choose a good tool?


  	Read the problem carefully.

  	Ask yourself what the problem wants you to find.

  	Think about which tool will help most.

  	Use the tool.

  	Check if your answer makes sense.




You can ask yourself these questions:


  	Do I need an exact answer or a close answer?

  	Would a drawing help me understand?

  	Would measuring help?

  	Can I solve this in my head?

  	Would writing it down help me avoid mistakes?




Worked Example 1: Choosing mental math

Problem: Nina has 40 stickers. Her friend gives her 9 more. About how many stickers does she have now?

This problem asks for about how many, so an estimate or mental math is a smart tool.

We can think:

40+9=49

That is very close to 50. So Nina has about 50 stickers.

Why this tool worked: The numbers are easy, and the problem asks for an amount that is close, not exact.


Worked Example 2: Choosing paper and pencil

Problem: Find 468+257.

This problem has bigger numbers, so paper and pencil help keep the work neat.

Line up the digits:

468+257725

First add the ones: 8+7=15. Write 5 and carry 1.

Then add the tens: 6+5+1=12. Write 2 and carry 1.

Then add the hundreds: 4+2+1=7.

So the answer is 725.

Why this tool worked: Writing the numbers in columns helps us keep place value correct.


Worked Example 3: Choosing a drawing

Problem: There are 4 bags. Each bag has 6 marbles. How many marbles are there in all?

This is an equal-groups problem. A drawing can help.

Draw 4 groups of 6:


  	Bag 1: 6 marbles

  	Bag 2: 6 marbles

  	Bag 3: 6 marbles

  	Bag 4: 6 marbles



Add them:

6+6+6+6=24

So there are 24 marbles in all.

Why this tool worked: The drawing helps us see the equal groups clearly.


Worked Example 4: Choosing a ruler or protractor

Problem A: Measure the length of a pencil.

The best tool is a ruler because length is being measured.

If the pencil starts at 0 and ends at 7, then its length is 7 inches.


Problem B: Measure the corner of an opened book.

The best tool is a protractor because the problem asks about an angle.

If the angle lines up at 90[image: °], then it is a right angle.

Why these tools worked: A ruler measures length, and a protractor measures angles.


Be careful!

Sometimes students pick a tool that does not match the problem.


  	Do not use a ruler to measure an angle.

  	Do not use a protractor to measure a line’s length.

  	Do not do long written work if simple mental math is enough.

  	Do not guess when the problem asks for exact measurement.




Check your thinking

After solving, ask:


  	Did I choose a tool that fits the problem?

  	Was there a faster or easier tool I could have used?

  	Does my answer make sense?




For example, if you measured a crayon and got 25 inches, you should stop and think. A crayon is much shorter than that. Estimating first can help catch mistakes.


Quick practice ideas


  	If you need to find 100−1, mental math is a good tool.

  	If you need to solve a long word problem, a drawing and paper may help.

  	If you need to know how long your desk is, use a ruler or measuring tape.

  	If you need to know whether an angle is close to 90[image: °], use a protractor.




[image: 📋]   Summary

Good mathematicians choose tools on purpose. They think about the problem first, then pick the tool that helps them solve it best.

You can use mental math, drawings, paper and pencil, rulers, protractors, and estimates. The best tool depends on whether you need to add, measure, draw, estimate, or find an exact answer.

When you choose wisely, math becomes easier, faster, and clearer.


  
  Put what you read to the test

  You've worked through Strategic Selection of Mathematical Tools. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/477
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  Leveraging mathematical structure means looking for a pattern or a helpful way numbers are built, so you can solve a problem more easily.
Instead of doing every little step one by one, you can notice how numbers fit together. This helps you work faster, more accurately, and with more understanding.
In 4th Grade math, we often use structure when we notice things like:
	numbers that make 10, 100, or 1,000
	equal groups
	place value patterns
	parts that repeat
	ways to break apart numbers and put them back together

When you leverage mathematical structure, you ask yourself:
	What do I notice?
	Is there a pattern?
	Can I break this apart in a smart way?
	Can place value help me?

Let’s learn some important ways to use structure.
1. Use place value structure
Our number system is built on tens. That means 10 ones make 1 ten, 10 tens make 1 hundred, and 10 hundreds make 1 thousand.
This structure helps us think about numbers in easier chunks.
For example, in the number 348:
	3 means 3 hundreds
	4 means 4 tens
	8 means 8 ones

So,
348=300+40+8
Breaking numbers apart this way helps with adding, subtracting, multiplying, and comparing.
2. Look for numbers that go together nicely
Some numbers are easy to combine because they make a friendly number like 10, 20, 50, or 100.
For example, if you see 27+13, you might notice that 7+3=10. That makes the sum easier to find.
27+13=(20+7)+(10+3)=30+10=40
Noticing these number pairs is using structure.
3. Break apart numbers in multiplication
Multiplication problems can look big, but structure helps. You can break apart one factor into smaller parts.
For example, to solve 6×14, you can think of 14 as 10+4.
6×14=6×(10+4)=(6×10)+(6×4)=60+24=84
You used the structure of the number 14 to make the problem easier.
4. Use repeated parts
Sometimes a problem has the same amount again and again. That repeated structure can help you solve it.
If there are 5 bags with 8 marbles in each bag, you could add:
8+8+8+8+8
But since the same number repeats, multiplication is a better way to show the structure:
5×8=40
5. Check for patterns
Patterns help us predict what comes next or solve problems more quickly.
Look at this pattern:
4,8,12,16,20
Each number goes up by 4. Knowing that structure helps you continue the pattern.
The next number is 24.
Worked Example 1: Using friendly numbers in addition
Solve:
46+34
Step 1: Break apart the numbers by tens and ones.
46=40+6
34=30+4
Step 2: Put together the tens and ones.
40+30=70
6+4=10
Step 3: Add the parts.
70+10=80
Answer: 46+34=80
What structure helped? The ones digits, 6 and 4, made a friendly number: 10.
Worked Example 2: Using place value to subtract
Solve:
500−200
Step 1: Think about hundreds.
500 is 5 hundreds.
200 is 2 hundreds.
Step 2: Subtract the hundreds.
5 hundreds−2 hundreds=3 hundreds
Answer:
500−200=300
What structure helped? The place value structure of hundreds made the problem simple.
Worked Example 3: Breaking apart a multiplication problem
Solve:
7×23
Step 1: Break apart 23.
23=20+3
Step 2: Multiply each part by 7.
7×20=140
7×3=21
Step 3: Add the products.
140+21=161
Answer:
7×23=161
What structure helped? The number 23 was broken into tens and ones.
Worked Example 4: Using repeated structure in a word problem
There are 9 rows of chairs. Each row has 6 chairs. How many chairs are there in all?
Step 1: Notice the equal groups.
There are 9 groups of 6 chairs.
Step 2: Write a multiplication equation.
9×6
Step 3: Solve.
9×6=54
Answer: There are 54 chairs.
What structure helped? The rows were equal groups, so multiplication matched the structure of the problem.
How to use mathematical structure when you solve problems
	Look carefully at the numbers.
	Notice tens, hundreds, or equal groups.
	See if any numbers make a friendly number.
	Break apart a number if it helps.
	Use the pattern or structure to solve step by step.
	Check if your answer makes sense.

Common mistakes to watch out for
	Forgetting place value: For example, mixing up 30 and 3.
	Breaking apart numbers incorrectly: For example, saying 46=4+6 instead of 40+6.
	Missing equal groups: In a word problem, not noticing that multiplication should be used.
	Ignoring friendly numbers: Solving in a longer way when an easier number pattern is right there.

Try thinking like this:
	“I see tens and ones.”
	“These numbers make 10.”
	“I can break this apart.”
	“This repeats, so I can multiply.”
	“There is a pattern here.”

[image: 📋]   Summary
Leveraging mathematical structure means using the way numbers and problems are built to solve them more easily. You can use place value, friendly numbers, equal groups, and patterns to help. When you look for structure, math becomes clearer and often quicker to solve.


  
  Put what you read to the test

  You've worked through Leveraging Mathematical Structure. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/479
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  Generalizing from Repeated Reasoning means noticing something that happens again and again in math, and then using that pattern to make work easier.
Instead of solving every problem from the very beginning, we can look for a rule or shortcut that always works. This helps us think like mathematicians.
For example, if you add 5 over and over, you may notice a pattern:
5,10,15,20,25
Each number is 5 more than the one before. That repeated reasoning helps us say, “To get the next number, add 5.”
Why is this important?
	It helps us solve problems faster.
	It helps us understand number patterns.
	It helps us make smart math shortcuts.
	It helps us check whether our answers make sense.

Main Idea: When you do the same kind of thinking many times, ask yourself, “What keeps happening?” The answer can become a rule you can use again.
Look for these clues:
	Numbers are growing or shrinking in the same way.
	The same operation is repeated.
	A step in a problem happens again and again.
	You notice a pattern you can describe in words.

Let’s learn this idea with examples.
Example 1: Repeated Addition
Suppose you count by 3s:
3,6,9,12,15
What do you notice?
	Each number is 3 more than the last number.
	The pattern keeps repeating.

So we can generalize and say: When counting by 3s, add 3 each time.
If we want the next number after 15, we do:
15+3=18
This is repeated reasoning because we used the same idea again and again until we saw the rule.
Example 2: Multiplication as Repeated Reasoning
Look at these facts:
	2×4=8
	3×4=12
	4×4=16
	5×4=20

What changes each time?
	The first factor goes up by 1.
	The product goes up by 4.

So we can generalize and say: When one factor increases by 1, the product increases by the other factor.
That means if we know 5×4=20, then:
6×4=20+4=24
We did not have to start over. We used repeated reasoning to get the next fact.
Example 3: Finding a Rule in a Table
Look at this table:
Input: 1,2,3,4
Output: 2,4,6,8
Let’s compare the numbers.
	When the input is 1, the output is 2.
	When the input is 2, the output is 4.
	When the input is 3, the output is 6.
	When the input is 4, the output is 8.

Each output is double the input.
So we can generalize the rule: Multiply the input by 2.
Now try input 5:
5×2=10
So the output is 10.
We used repeated reasoning to find a rule that works every time in the table.
Example 4: Area Pattern
Imagine rectangles that all have a width of 2.
	Length 1: area 2×1=2
	Length 2: area 2×2=4
	Length 3: area 2×3=6
	Length 4: area 2×4=8

What pattern do you see?
	When the length increases by 1, the area increases by 2.
	The area is always double the length.

So we can generalize: For a rectangle with width 2, the area is always 2×length.
If the length is 6, then:
2×6=12
So the area is 12 square units.
How to Generalize from Repeated Reasoning
	Do a few examples.
	Notice what stays the same.
	Notice what changes.
	Look for a pattern.
	Say the pattern as a rule in words.
	Use the rule on a new problem.

Helpful questions to ask yourself:
	What happens each time?
	What is repeating?
	Is the number going up or down by the same amount?
	Can I use a rule instead of doing every step again?
	Does my rule work for the next example too?

Be careful!
Sometimes students notice a pattern too quickly. Always check your rule with more than one example.
For example, if you see 2,4,6, you may say, “Add 2.” That works here. But it is smart to test the rule on the next number too.
If the next number is 8, then your rule makes sense.
Another way repeated reasoning helps
It can help you with bigger problems. If you know:
4×7=28
then you can think:
5×7=28+7=35
You used what happened before to solve the next problem.
This is a strong math habit because it helps you see how numbers work together.
Try thinking like this:
	“I see the same step over and over.”
	“I think there is a rule here.”
	“I can use the pattern to solve the next one.”

[image: 📋]   Summary
Generalizing from repeated reasoning means finding a pattern or rule by noticing what happens again and again.
You can use repeated reasoning in counting patterns, multiplication facts, tables, and shapes.
When you see a repeated step, try to describe it in words and use it as a rule. That is how mathematicians turn repeated work into smart shortcuts.


  
  Put what you read to the test

  You've worked through Generalizing from Repeated Reasoning. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/480
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  Cross-Curricular Connections to Science Data
Math and science work together all the time. In science, we measure things like how tall a plant grows, how much water it needs, or how heavy an object is. In math, we organize those measurements, compare them, and show them on graphs such as line plots.
In this lesson, you will learn how to use math to understand science data. We will look at measurements, organize them in order, and use a line plot to help us see what the data tells us.
What is science data?
Science data is information we collect when we observe or measure something in science. For example:
	the height of several plants
	the weight of different rocks
	how much rain falls each day
	how much water different cups can hold

When scientists and students collect data, they often use numbers. Math helps us make sense of those numbers.
Measurements we may use
In 4th grade, some common measurements in science are:
	Length or height in inches or centimeters
	Weight in ounces or grams
	Volume in cups, liters, or milliliters

A measurement tells how much of something there is.
What is a line plot?
A line plot is a simple graph that shows data on a number line. We place an X above a number each time that measurement appears.
Line plots are useful because they help us quickly answer questions like:
	Which measurement happened the most?
	Which measurement is the greatest?
	Which measurement is the least?
	How many data points are there altogether?

How to make a line plot
	Collect the science measurements.
	Put the numbers in order from least to greatest.
	Draw a number line with the measurement values.
	Place one X above each number for every time it appears.

Worked Example 1: Plant heights
A class measures the heights of 6 bean plants in inches. The heights are:
(4, 5, 4, 6, 5, 4)
Step 1: Put the data in order.
(4, 4, 4, 5, 5, 6)
Step 2: Count each height.
	4 inches: 3 plants
	5 inches: 2 plants
	6 inches: 1 plant

Step 3: Show the line plot.
4: XXX
5: XX
6: X
What does the data tell us?
	The most common height is 4 inches.
	The tallest plant is 6 inches.
	There are 6 plants total.

This is a good example of using math to understand science observations.
Worked Example 2: Water in cups
Students measure how much water is in 7 cups. The amounts in cups are:
(1, 2, 2, 3, 1, 2, 3)
Step 1: Put the data in order.
(1, 1, 2, 2, 2, 3, 3)
Step 2: Count each amount.
	1 cup: 2 times
	2 cups: 3 times
	3 cups: 2 times

Step 3: Show the line plot.
1: XX
2: XXX
3: XX
Questions we can answer
	Which amount happened most? 2 cups
	How many cups had less than 3 cups of water? 5 cups

We found the answer by adding the cups with 1 cup and 2 cups:
2+3=5
Worked Example 3: Weights of rocks
A group of students weighs 8 rocks. The weights in ounces are:
(3, 4, 3, 5, 4, 4, 6, 3)
Step 1: Put the data in order.
(3, 3, 3, 4, 4, 4, 5, 6)
Step 2: Count each weight.
	3 ounces: 3 rocks
	4 ounces: 3 rocks
	5 ounces: 1 rock
	6 ounces: 1 rock

Step 3: Show the line plot.
3: XXX
4: XXX
5: X
6: X
What do we notice?
	3 ounces and 4 ounces are tied for most common.
	The heaviest rock is 6 ounces.
	The lightest rock is 3 ounces.

We can also compare weights. How much heavier is the heaviest rock than the lightest rock?
6−3=3
The heaviest rock is 3 ounces heavier.
Worked Example 4: Plant growth over time
A plant is measured each week. Its height in centimeters is:
	Week 1: 2 cm
	Week 2: 4 cm
	Week 3: 5 cm
	Week 4: 7 cm

This data shows growth. We can use math to find how much the plant grew.
From Week 1 to Week 4
7−2=5
The plant grew 5 centimeters.
From Week 2 to Week 3
5−4=1
The plant grew 1 centimeter.
This is another cross-curricular connection. Science gives us the measurements, and math helps us compare and understand them.
Tips for reading science data
	Always look at the unit, such as inches, cups, or ounces.
	Put numbers in order to make them easier to read.
	Count carefully when making a line plot.
	Check whether the question is asking for the greatest, least, most common, or total.

Common mistakes to avoid
	Forgetting to include all the data points
	Placing too many or too few Xs above a number
	Mixing up the largest value and the most common value

For example, in the rock weights, 6 ounces was the largest value, but it was not the most common value. The most common values were 3 ounces and 4 ounces.
Why this matters
When you use math in science, you become better at observing, measuring, and explaining what you find. You can look at a set of measurements and tell a story about what is happening.
Maybe a plant is growing. Maybe some cups hold more water than others. Maybe the rocks have different weights. Math helps make the science data clear.
[image: 📋]   Summary
Science data is information we collect by measuring or observing. Math helps us organize that data, compare values, and show it on line plots. When you read a line plot or compare measurements, you can learn important things about plants, water, rocks, and other science topics.


  
  Put what you read to the test

  You've worked through Cross-Curricular Connections to Science Data. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/481
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  Cross-Curricular Connections to Financial Literacy




Money is part of everyday life. We use math when we buy things, save money, make a budget, and decide how to spend wisely.




Financial literacy means understanding how money works. This means learning how to count money, compare prices, add and subtract money amounts, and make good choices with a budget.




This topic also connects to other school subjects. That is why it is called cross-curricular. We can use money math in reading, social studies, science, and even writing.




Let’s learn how math helps us understand money in the real world.




1. Money and Place Value




Money uses dollars and cents. A dollar sign is written like this: $. A decimal point separates dollars from cents.




For example, $3.45 means 3 dollars and 45 cents.






	The digit 3 is in the dollars place.


	The digit 4 is in the tens of cents place.


	The digit 5 is in the ones of cents place.







We can also write this as:




$3.45=3 dollars and 45 cents




Knowing place value helps us add, subtract, and compare money amounts correctly.




2. Adding and Subtracting Money




When we add or subtract money, we line up the decimal points. This helps us keep dollars under dollars and cents under cents.




If you buy two items, you add the prices to find the total cost. If you know how much money you have, you subtract to find how much is left.




Worked Example 1: Adding prices




Lena buys a notebook for $2.50 and a pencil case for $3.25. How much does she spend?




Step 1: Line up the decimal points.




2.50+ 3.255.75




Step 2: Read the answer.




Lena spends $5.75.




3. Budgets Help Us Plan




A budget is a plan for how to use money. A budget helps us decide what we can buy and how much we should save.




For example, if you have $10.00, you cannot spend more than $10.00. You can make choices by comparing prices and deciding what is most important.




Budgets connect math to real life. They also connect to decision-making, which is something we use in many subjects and in everyday situations.




Worked Example 2: Staying within a budget




Marcus has $10.00 to spend at a school store. He wants to buy:






	Marker set: $4.75


	Eraser pack: $1.25


	Journal: $3.50







Can he buy all 3 items?




Step 1: Add the prices.




4.75+ 1.25+ 3.509.50




Step 2: Compare the total to the budget.




$9.50 < 10.00, so yes, Marcus can buy all 3 items.




Step 3: Find how much money is left.




10.00− 9.500.50




Marcus has $0.50 left.




4. Saving Money




Saving means keeping some money to use later. Saving is an important part of financial literacy.




Sometimes we save the same amount each week. We can use multiplication or repeated addition to find the total savings.




Worked Example 3: Finding total savings




Sofia saves $2.00 each week for 4 weeks. How much money does she save in all?




You can add:




2.00+2.00+2.00+2.00=8.00




Or multiply:




4×2.00=8.00




Sofia saves $8.00 in all.




This connects math to goal setting. In writing, a student could explain a savings goal. In reading, a student could read a story problem about saving. In social studies, students can talk about how people earn and use money in a community.




5. Fractions of Money




Fractions can help us understand parts of a dollar.






	Half of $1.00 is $0.50


	One-fourth of $1.00 is $0.25







We can write:




12 of $1.00=$0.50


14 of $1.00=$0.25




This is useful when sharing money equally or thinking about coins.




6. Comparing Prices and Making Choices




Financial literacy also means being a smart shopper. We compare prices to decide which item costs less or which choice fits our budget better.




If one toy costs $6.80 and another costs $7.10, the cheaper toy is $6.80 because 6.80<7.10.




Sometimes the best choice is not just the cheapest choice. A person may also think about what they need most.




Worked Example 4: Comparing and choosing




Ava has $6.00. She wants to buy one book.






	Book A: $5.75


	Book B: $6.25







Which book can she afford?




Step 1: Compare each price to $6.00.






	$5.75 < 6.00


	$6.25 > 6.00







Step 2: Decide.




Ava can afford Book A, but not Book B.




7. How Financial Literacy Connects to Other Subjects




Money math is not only for math class. It appears in many parts of learning.






	Reading: Read store signs, ads, price tags, and word problems.


	Writing: Explain a budget plan or write about a savings goal.


	Social Studies: Learn how people work, earn money, buy goods, and help their community.


	Science: Plan a simple project budget for materials like paper cups, seeds, or rulers.







These connections help students see that math is useful in the real world.




8. Tips for Solving Money Problems






	Read the problem carefully.


	Circle or list the money amounts.


	Decide if you need to add, subtract, multiply, or compare.


	Line up decimal points correctly.


	Check if your answer makes sense.







For example, if an item costs $3.00, your change from $5.00 should be less than $5.00. A good estimate can help you check.




Brief Summary




Financial literacy means understanding how to use money wisely. This includes adding and subtracting money, making a budget, comparing prices, and saving money.




These skills connect math to reading, writing, social studies, and science. When you use money math in real-life situations, you become a stronger problem solver and a smarter planner.


  
  Put what you read to the test

  You've worked through Cross-Curricular Connections to Financial Literacy. Try answering a few questions to see what stuck — and what might deserve a quick reread before you move on.

  
    
      	
        Check Your Understanding by Clicking Here
      
    

  

  or by going to megacub.com/learning/482
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