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SUPPORTING YOUR CHILD IN GRADE SEVEN



The way we taught students in the past simply does not prepare 
them for the higher demands of college and careers today and in the 
future. Your school and schools throughout the country are working to 
improve teaching and learning to ensure that all children will graduate 
high school with the skills they need to be successful. 

In mathematics, this means three major changes. Teachers will 
concentrate on teaching a more focused set of major math concepts 
and skills. This will allow students time to master important ideas and 
skills in a more organized way throughout the year and from one grade 
to the next. It will also call for teachers to use rich and challenging math 
content and to engage students in solving real-world problems in order 
to inspire greater interest in mathematics.

America’s schools 
are working  

to provide higher 
quality instruction 

than ever before.
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What your child will be 
learning in grade seven 

mathematics

In grade seven, students will further develop their understanding of rates 
and ratios, using tables, graphs, and equations to solve real-world problems 
involving proportional relationships. Students will also work on quickly 
and accurately solving multi-step problems involving positive and negative 
rational numbers—any number that can be made by dividing one integer 
by another, such as ½, 0.75, or 2. Additionally, students will expand their 
knowledge of geometry and apply the properties of operations to solve 
real world problems involving the measurement of multi-dimensional 
objects. Activities in these areas will include:

•  Determining whether two quantities are in a proportional relationship and 
using knowledge of rates, ratios, proportions, and percentages to solve 
multi-step problems

•  Identifying the unit rate of change (the constant rate at which the value of 
a variable changes) in tables, graphs, equations, and verbal descriptions 

•  Calculating the unit rates associated with ratios of fractions, including 
quantities measured in different units (for example, the ratio of ½ a mile 
for every ¼ of an hour means that you travel 2 miles in an hour)

•  Solving problems using equations to find the value of one missing variable 

•  Applying the properties of operations to generate equivalent 
mathematical expressions

•  Solving multi-step word problems by adding, subtracting, multiplying, and 
dividing positive and negative rational numbers in any form (including 
whole numbers, fractions, or decimals) 

•  Understanding that numbers cannot be divided by 0

• Converting rational numbers to decimals using long division

•  Describing situations in which positive and negative quantities combine to 
make 0

•  Finding the area of two-dimensional objects and the volume and surface 
area of three-dimensional objects

SUPPORTING YOUR CHILD IN GRADE SEVEN MATHEMATICS 2

Partnering  
with your  

child’s teacher

Don’t be afraid to reach out to your child’s teacher—you are an 
important part of your child’s education. Ask to see a sample of your 
child’s work or bring a sample with you.  Ask the teacher questions like: 

•  Where is my child excelling? How can I support this success?

•  What do you think is giving my child the most trouble?  How can I 
help my child improve in this area? 

•  What can I do to help my child with upcoming work?

An equation is a mathematical 
statement where letters (known 
as variables) are used to 
represent unknown numbers, 
such as 2x + 6 = 12. An expression 
is an open-ended sentence, 
such as 2x + 6 or 5-y. In this 
expression, the variables are “x” 
and “y.”



Grade Six Mathematics

•  Write and evaluate numerical 
expressions involving whole 
number exponents (such as 5+32)

•  Read, write, and evaluate 
expressions in which letters 
stand for numbers. For example, 
“subtract y from 5” can be 
written 5-y

•  Understand that solving an 
inequality or an equation such 
as 2+x=12 means answering 
the question, “what number 
does x have to be to make this 
statement true?”

•  Represent two quantities that 
change in relationship to one 
another (for example, weight 
increasing along with height)

Grade Seven Mathematics

•  Re-write an expression in 
different forms to show 
different solutions to a problem 
or how quantities are related 

•  Use variables to represent 
quantities and construct simple 
equations and inequalities (for 
example, 5x +2 > 10) to solve 
problems 

•  Solve multi-step word problems 
involving positive and negative 
numbers

•  Understand that solving an 
inequality or an equation such 
as ¼ (x+5) = 21 means answering 
the questions, “what number 
does x have to be to make this 
statement true?”

Grade Eight Mathematics

•  Know and apply the properties 
of integer exponents (positive 
numbers, negative numbers, 
or 0) to write equivalent 
expressions (such as 42 • 43 = 45, 
where “•” means to multiply)

•  Graph proportional relationships, 
identifying the unit rate as the 
slope (how steep or flat a line is)

•  Solve linear equations (equations 
that make a straight line when 
they are graphed, such as y=2x+ 1)
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Example of a 
problem involving 

mathematical 
expressions

Here are just a few examples of how students will learn about and work with expressions 
and equations in grade seven

Writing the same expression in different ways allows students to think through and solve real- 
world problems.

1 y
1

y

1
y

1

y

In expressing the number of one 
foot square tiles needed to border 
a square pool with a length of y 
(where y represents a whole 
number), students might write 
4y+1+1+1+1, 4y + 4, or 4 (y + 1). All are 
different ways to express the same 
value.
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Here are just a few examples of how students will develop an understanding of ratios and 
proportions in grade seven.                                

Example of a problem 
involving proportions

Grade Six Mathematics

•  Understand the concept of 
a ratio and use the correct 
language to describe it

•  Understand the concept of a 
unit rate (the rate per unit, or a 
ratio with a denominator of 1) 
and use the correct language to 
describe it

•  Use ratio and rates to solve real-
world problems

Grade Seven Mathematics

•  Analyze proportional 
relationships and use them to 
solve real-world problems

•  Calculate the unit rates 
associated with ratios of 
fractions, such as the ratio of ½ 
a mile for every ¼ of an hour 

•  Recognize and represent 
proportional relationships in 
various ways, including using 
tables, graphs, and equations  

•  Identify the unit rate in tables, 
graphs, equations, and verbal 
descriptions 

Grade Eight Mathematics

•  Understand the connections 
between proportional 
relationships, lines, and linear 
equations

•  Graph proportional relationships, 
interpreting the unit rate as the 
slope of the graph

•  Use physical models, 
transparencies, or other tools to 
show that similar objects have 
the same shape but different 
sizes (for example, a small square 
magnified into a larger square)

Problem:  After a 20% discount, the price of a skateboard is $148.   
What was the price before the discount?

Solution:   After a 20% discount, the price is 80% of the original price.   
So 80% of the original price is $148. Students use this information 
to find the value of 20% and 100% of the original price.

20%

20%

20%

20%

20%

Students will also learn to write and solve the equation representing 
this situation as 0.8x = 148

} } }
}

80% = 4 x 20%
20% + 80%= 100%

80% = 148
20% = 80%  ÷ 4  
20% = $148 ÷ 4 
20% = $37      
100% = 20% + 80% 
100% = $37 + $148 
100% = $185

20% = ?

ROUTE
ALTERNAT

E

In grade seven, students use diagrams to solve problems involving proportions. Students use 
diagrams and tables to think through and solve real-world problems involving ratios.



Helping your child 
learn outside of school

Additional Resources

1.  Ask your child to calculate the unit rates of items purchased from the 
grocery store. For example, if 2 pounds of flour cost $3.00, how much 
does flour cost per pound? 

2.  Use store advertisements to engage your child in working with 
numbers. For example, if a store advertises 30% off, have your child 
estimate the dollar amount of the discount, as well as the sale price 
of an item. 

3.  Have students use four 4’s and any of the four arithmetic operations 
to write the numbers from 0 to 20 (for example, 44-44=0; 4•4-4• 4 = 
0. How do you get 1? 4/4+ 4 -4 =1).

4.  Encourage your child to stick with it whenever a problem seems 
difficult.  This will help your child see that everyone can learn math.

5.  Praise your child when he or she makes an effort, and share in 
the excitement when he or she solves a problem or understands 
something for the first time.

For math games and challenges to do at home, go to                      
http://www.figurethis.org/download.htm.

N

S

EW
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For more information on the Common Core State Standards for 
mathematics, go to http://www.corestandards.org/Math/or http://
www.commoncoreworks.org.

For more information on the standards in mathematics related to 
ratios/proportions or mathematical expressions and equations, go to 
http://commoncoretools.me/category/progressions/.

http://www.corestandards.org/Math/
http://www.commoncoreworks.org/site/default.aspx?PageID=239
http://www.commoncoreworks.org/site/default.aspx?PageID=239
http://commoncoretools.me/category/progressions/


KEY CONCEPT OVERVIEW

(From Lesson 6)SAMPLE PROBLEM

Problem:

The school library receives money for every 
book sold at the school’s book fair. Create a table, 
and then graph and explain if the quantities are 
proportional to each other.

Table:

Graph: Proportional or Not? Explanation:

The quantities are proportional to each other 
because the points appear on a line that goes 
through the origin. Each book sold brings in 
$5.00, no matter how many books are sold.

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

Welcome to Grade 7! The first topic of Module 1 focuses on ratios and proportional relationships. Students 
identify equivalent ratios, rates, and unit rates. They formally define a proportional relationship and analyze 
relationships presented in ratio tables, graphs in the coordinate plane, and word problems.

You can expect to see homework that asks your child to do the following:
■■ Write equivalent ratios and determine whether given ratios are equivalent.
■■ Compare rates by calculating the unit rate.
■■ Construct tables and graphs.
■■ Analyze tables and graphs to determine whether or not they represent proportional relationships.

GRADE 7 | MODULE 1 | TOPIC A | LESSONS 1–6

For more resources, visit » Eureka.support

http://GreatMinds.org
http://greatminds.org/support/parents
http://Eureka.support


TERMS

MODELS

HOW YOU CAN HELP AT HOME

GRADE 7 | MODULE 1 | TOPIC A | LESSONS 1–6

Proportional relationships: Relationship in which two quantities—for example, the weight of an item and its 
price—increase or decrease at the same rate. If one pound of tomatoes sells for four dollars (1:4) and two pounds 
sell for eight dollars (2:8), the weight and price are proportional; each measure in the second quantity (4 and 8), 
when divided by its corresponding measure in the first quantity (1 and 2), produces the same number (4), called 
a constant of proportionality. 

Unit rate: The numerical part of a rate measurement (e.g., in the rate 45 mph, the unit rate is 45).

Double Number Lines Proportional Relationship on a Graph 

Proportional Relationship in a Table

You can help at home in many ways. Here are just a few tips to help you get started:
■■ When shopping for groceries or browsing a supermarket ad, have your child calculate the unit prices—for 

example, the price per gram or per pound—of various items. (If you are in the store, determine whether your 
child’s answer matches the unit price displayed on the shelf.) Ask which product is the best value based on 
unit price. 

■■ When following a recipe, discuss what would happen if you made more or less of it. Ask your child to 
calculate how the other ingredient measurements would change if, for example, you increased the 
amount of sugar from two cups to four cups, or reduced the amount of butter from six tablespoons to two 
tablespoons. 

■■ To help your child prepare for Topic B, practice dividing whole numbers and calculating unit rates.

For more resources, visit
» Eureka.support  © 2016, GREAT MINDS®

http://Eureka.support


KEY CONCEPT OVERVIEW

(From Lesson 8)SAMPLE PROBLEM

Andrea is a street artist in New Orleans. She draws caricatures (cartoon-like portraits) of tourists. People have 
their portraits drawn and come back later to pick them up from her. The graph below shows the relationship 
between the number of portraits she draws and the amount of time in hours she needs to draw the portraits.

a. Write several ordered pairs from the graph, and explain what each ordered pair means in the context of this 
graph.

The ordered pair (4, 6) means that in 4 hours, she can draw 6 portraits.

The ordered pair (2, 3) means that in 2 hours, she can draw 3 portraits.

The ordered pair (1, 11
2) means that in 1 hour, she can draw 11

2  portraits.

In Topic B, students expand their knowledge of proportional relationships by learning how to calculate the 
constant of proportionality. They will identify this value in tables, graphs, and equations. Students will use 
the constant of proportionality to write equations and solve real-world problems. Finally, students will use 
their knowledge of proportional relationships to further analyze graphs.

You can expect to see homework that asks your child to do the following:
■■ Calculate the constant of proportionality and use this value to write equations.
■■ Use the constant of proportionality, the unit rate, or an equation to answer questions.
■■ Identify the constant of proportionality on a table or graph, and/or in an equation.
■■ Given a context, explain the meaning of different points on a graph.

GRADE 7 | MODULE 1 | TOPIC B | LESSONS 7–10

For more resources, visit » Eureka.support

http://greatminds.org/support/parents
http://Eureka.support


TERMS

HOW YOU CAN HELP AT HOME

SAMPLE PROBLEM (continued)

GRADE 7 | MODULE 1 | TOPIC B | LESSONS 7–10

Constant of proportionality: When two quantities (such as weight and price) are proportional, you always 
multiply the first quantity (weight) by the same number to get the second quantity (price). This number is 
called the constant of proportionality.

You can help at home in many ways. Here are just a few tips to help you get started:
■■ Your child can continue to find the unit prices of various items. Encourage your child to also explain 

the connection between unit rate and constant of proportionality. For example, if the price is three 
dollars per pound, the unit rate is three. Therefore, the constant of proportionaity is also three because 
3 × (number of pounds) = price.

■■ Write an equation in the form of y = kx, where you replace k with any whole number; for example, y = 7x. 
Ask your child to create a table that represents a proportional relationship in which the constant of 
proportionality is smaller than the one in your equation. For example, if your equation was y = 7x, the 
constant of proportionality on the table could be any number smaller than seven. Then have your child 
create a graph that represents a proportional relationship in which the constant of proportionality is larger 
than the one in the equation; i.e., any number larger than 7. 

■■ In preparation for Topic C, encourage your child to practice dividing fractions, using the standard 

algorithm. For example: 12
3 ÷ 34 = 53 ÷ 34 = 53 × 43 = 20

9  = 22
9  and 

3
5
1
6

 = 35 ÷ 16  
= 35 × 61 = 18

5  = 33
5 .  

There are many online practice sites. Please ask your child’s teacher for links.

b. Write several equations that would relate the number of portraits drawn to the time spent drawing the 
portraits.

Let T represent the time in hours, and N represent the number of portraits drawn.

N = 32T

N = 64  
T

c. Determine the constant of proportionality, and explain what it means in this situation.

The constant of proportionality is 32 , which means that Andrea can draw 3 portraits in 2 hours or 

can complete 11
2  portraits in 1 hour.

 
Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org. 

For more resources, visit
» Eureka.support  © 2016, GREAT MINDS®

http://GreatMinds.org
http://Eureka.support


KEY CONCEPT OVERVIEW

(From Lesson 12)SAMPLE PROBLEM

Which car can travel farther on one gallon of gas?

Blue Car: travels 182
5  miles using 0.8 gallons of gas

Red Car: travels 172
5  miles using 0.75 gallons of gas

Find the unit rate: Blue Car: 
18 2

5
4
5

92
5
4
5

23= =  Red Car: 
17 2

5
3
4

87
5
3
4

23 1
5

= =

Rate: 23 miles per gallon 231
5  miles per gallon

The red car traveled 15  mile farther on one gallon of gas.

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

In Topic C, students apply their growing knowledge of ratios and rates to problems involving fractions. In this 
topic, students are expected to divide fractions in order to answer questions. Students will also solve multi-step 
problems that may require using models such as tape diagrams, ratio tables, equations, and graphs.

You can expect to see homework that asks your child to do the following:
■■ Divide fractions and calculate unit rates for quantities given in fractions. 
■■ Create tables and graphs to represent proportional relationships.
■■ Write equations to represent proportional relationships.
■■ Solve multi-step problems, for which students may be encouraged to use a tape diagram.

GRADE 7 | MODULE 1 | TOPIC C | LESSONS 11–15

For more resources, visit » Eureka.support

http://GreatMinds.org
http://greatminds.org/support/parents
http://Eureka.support


MODELS

HOW YOU CAN HELP AT HOME

GRADE 7 | MODULE 1 | TOPIC C | LESSONS 11–15

Tape Diagram

You can help at home in many ways. Here are just a few tips to help you get started:

■■ Encourage your child to practice dividing fractions; for example, 12
3 ÷ 34 = 53 ÷ 34 = 53 × 43 = 20

9  = 22
9  and  

3
5
1
6

 = 35 ÷ 16  
= 35 × 61 = 18

5  = 33
5 . Your child can use math sites online to practice. Ask your child’s teacher 

for the links. You might also challenge your child to a race. Write several fraction division problems on 
notecards, one problem per card. Lay the cards face down and flip them over one at a time, racing your child 
to see who can solve the problem first.

■■ Discuss the meaning of markdowns (discounts or sale prices), markups (the difference between the 
wholesale price and retail price of an item), and commissions (a percentage of an item’s price, earned by the 
salesperson for selling the item).

■■ Examine sales from a local store ad. Encourage your child to calculate and compare the unit price of each 
item when on sale and at its regular price. 

For more resources, visit
» Eureka.support  © 2016, GREAT MINDS®

http://Eureka.support


KEY CONCEPT OVERVIEW

(From Lesson 18)SAMPLE PROBLEM

A graphic designer is creating an advertisement for a tablet. She needs to enlarge the picture given here so that 
0.25 inches on the scale picture corresponds to 1 inch in the actual advertisement. What will be the length and 
width of the tablet in the advertisement?

   

Using a table:

Using an equation:

Find the constant of proportionality, k: k = 4  (scale factor since units of measure are the 
same; it is an enlargement)

To find actual length: y = 4x  (where x represents the picture 
measurement and y represents the actual 
advertisement measurement)

 y = 4(1 1
4)

 y = 5

In the final topic of the module, students extend their knowledge of proportional relationships into geometry, 
analyzing scale drawings to determine whether they represent a reduction or an enlargement of the original 
figure or picture. In this topic, students are introduced to scale factor, connecting it to the now-familiar 
concepts of unit rate and constant of proportionality. The topic concludes with students applying their 
knowledge to create their own scale drawings of the top view (view from above) of their bedrooms.

You can expect to see homework that asks your child to do the following:
■■ Determine whether a scale drawing is an enlargement or a reduction of the original figure.
■■ Calculate the dimensions of a scale drawing.
■■ Calculate the dimensions of the original figure. 
■■ Use knowledge of unit rate to calculate the scale factor.
■■ Use knowledge of scale factor to efficiently calculate the area of a scale drawing.
■■ Create a scale drawing of the top view of student’s bedroom.

GRADE 7 | MODULE 1 | TOPIC D | LESSONS 16–22

For more resources, visit » Eureka.support

http://greatminds.org/support/parents
https://greatminds.org/math/parents


TERMS

HOW YOU CAN HELP AT HOME

SAMPLE PROBLEM (continued)

GRADE 7 | MODULE 1 | TOPIC D | LESSONS 16–22

Scale drawing: A reduction or an enlargement of an original object or picture in which the dimensions in the 
drawing are proportional to the corresponding dimensions in the original object or picture. 

Scale factor: In a scale drawing, the constant of proportionality is called the scale factor. It can be calculated 
from the ratio of any length in the scale drawing to the corresponding length in the original. Multiply any 
dimension in the original by the scale factor to determine its size in the scale drawing. A scale factor greater 
than one makes the drawing an enlargement; a scale factor smaller than one makes the drawing a reduction.

You can help at home in many ways. Here are just a few tips to help you get started:
■■ Use a store ad to find pictures of actual items you have in your home (e.g., a refrigerator or a television 

set). Encourage your child to measure both the picture and the actual item with a ruler or other measuring 
device. Using these measurements, he can determine whether the picture is a scale image of the actual item. 
If the picture is a scale image, challenge him to calculate the scale factor.

■■ Write a journal entry, poem, or rap lyrics with your child to explain the connection between rates, unit rates, 
proportional relationships, constants of proportionality, scale drawings, and scale factors.

■■ In preparation for Module 2, challenge your child to write positive and negative numbers in order on a 
number line. You might also write a variety of positive and negative numbers on index cards (one number 
per card) and encourage her to order the numbers from least to greatest. Remember to include zero,  
positive fractions, and negative fractions as options.

To find actual width: y = 4x

 y = 4(1 1
8)

 y = 4 1
2

The tablet will be 5 inches by 4 1
2  inches in the actual advertisement.

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

For more resources, visit
» Eureka.support  © 2016, GREAT MINDS®

http://GreatMinds.org
https://greatminds.org/math/parents


KEY CONCEPT OVERVIEW

(From Lessons 5 and 9)SAMPLE PROBLEMS

a. Create a horizontal number line model to represent the following expression. What is the sum?

−5 + 3  The sum is −2. 

b. Using the rule of subtraction,  
rewrite the following subtraction  
sentence as an addition sentence and solve.  

8 − 2  8 + (−2) = 6

c. Evaluate the expression.

31
6  + 20.3 – (–55

6) 
31

6 + 20.3 + 55
6  

31
6  + 55

6 + 20.3 
86

6 + 20.3 
9 + 20.3 

29.3

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

This week, our class begins Module 2. In Topic A, students are introduced to the Integer Game, in which they 
use a number line to visualize the addition and subtraction of integers and other rational numbers. The goal 
of the Integer Game is for students to become more efficient at adding and subtracting rational numbers, which 
the class will be doing throughout this topic.

You can expect to see homework that asks your child to do the following:

■■ Use the Integer Game to discuss additive inverses (for example, 5 and −5; 14  and – 14), write expressions, 
and explain how to add and subtract with integers.

■■ Use vectors on a number line (see Sample Problems) to model expressions.
■■ Evaluate addition and subtraction expressions involving integers and other rational numbers.
■■ Write and evaluate expressions that involve operations (addition, subtraction, multiplication, and division) 

and absolute values.

GRADE 7 | MODULE 2 | TOPIC A | LESSONS 1–9

For more resources, visit » Eureka.support

http://GreatMinds.org
http://greatminds.org/support/parents
https://greatminds.org/math/parents


TERMS

HOW YOU CAN HELP AT HOME

GRADE 7 | MODULE 2 | TOPIC A | LESSONS 1–9

Absolute value: The distance between a number and zero on the number line (e.g., |3| = 3, |−4| = 4). 

Additive identity: The number zero because you can add zero to any number without changing its identity: 
a + 0 = a.

Additive inverse: The number you add to another number so the sum is zero. For example, –a is the additive 
inverse of a because a + (–a) = 0.

Associative property: The grouping in an addition or multiplication problem may change, but the sum or 
product will remain the same.

Commutative property: The order of an addition or multiplication problem may change, but the sum or 
product will remain the same.

Integer: A positive or negative whole number. The set of integers is: …–3, −2, −1, 0, 1, 2, 3…
Multiplicative identity: The number one because you can multiply any number by one without changing its 
identity: a • 1 = a.

Rational number: A number that can be written as a ratio or fraction. Rational numbers include positive and 

negative whole numbers (e.g., 4 because it can be written as 41), the number zero, fractions, and terminating 
(ending) and repeating decimals.

You can help at home in many ways. Here are just a few tips to help you get started:

■■ Have your child create a number line consisting of integers. State a fractional value (e.g., 14  or – 16) or 
decimal value (e.g., 5.3 or  −7.2) and ask your child to place it correctly on the number line.

■■ Play “Integer War.” Use a standard deck of cards, assigning one color to represent negative values and the 
other color to represent positive values. (Face cards represent 10 or  −10.) Shuffle the deck and divide the 
cards evenly between you and your child. Each player flips over two cards at a time. The player who has the 
larger sum wins that turn and collects both her own and the other player’s cards. Continue to play until one 
player wins (by collecting all the cards). Later in the topic, you can play the same game, but instead of adding 
each pair of cards, you can subtract black cards from red cards (or vice versa) to determine who has the 
larger difference. 

■■ In preparation for Topic B, practice basic multiplication and division facts with your child. There are many 
math practice games online. Ask your teacher for links.

MODELS

Integer Cards

       

For more resources, visit
» Eureka.support  © 2016, GREAT MINDS®

https://greatminds.org/math/parents


KEY CONCEPT OVERVIEW

(From Lessons 11 and 12)SAMPLE PROBLEMS

Complete the table and answer the question for each quadrant.

In Topic B, students continue to work with positive and negative integers and other rational numbers, 
extending their knowledge to multiplication and division. By playing the Integer Game (see the Sample Problem 
and Topic A), students recognize when products and quotients will be negative and when they will be positive. 
Students also extend their knowledge of operations with rational numbers to more complicated expressions.

You can expect to see homework that asks your child to do the following:
■■ Use the Integer Game to explain operations (mathematical processes) with integers.
■■ Multiply and divide integers and other rational numbers.
■■ Apply multiplication and division of integers to real-world contexts.
■■ Recognize patterns that indicate whether a product or quotient is positive or negative. 
■■ Convert fractions to decimals and vice versa. 
■■ Use properties, such as commutative or associative properties, to evaluate expressions efficiently.

GRADE 7 | MODULE 2 | TOPIC B | LESSONS 10–16

For more resources, visit » Eureka.support

http://greatminds.org/support/parents
https://greatminds.org/math/parents


HOW YOU CAN HELP AT HOME

GRADE 7 | MODULE 2 | TOPIC B | LESSONS 10–16

You can help at home in many ways. Here are just a few tips to help you get started: 
■■ Practice simple multiplication or division problems involving integers as you and your child complete 

everyday tasks. Say a problem aloud and ask your child to solve it. See how many problems your child can 
solve during a set amount of time or from the beginning to the end of activities, such as washing dishes 
or a short trip in the car. To make practice more challenging, you may mix up the expressions to include 
addition, subtraction, multiplication, and division.

■■ Play “Integer War.” Use a standard deck of cards, assigning one color to represent negative values and the 
other color to represent positive values. (Face cards represent 10 or −10.) Shuffle the deck and divide the 
cards evenly between you and your child. Each player flips over two cards at a time. The player who has the 
larger product wins that turn and collects both her own and the other player’s cards. Continue to play until 
one player wins (by collecting all the cards).  

■■ In preparation for Topic C, continue to play “Integer War” using addition, subtraction, multiplication, and 
division to help build your child’s confidence with operations with integers.

Use the integer multiplication facts in their integer bubble to create six related integer division facts.

Integers

−6 × 4 = −24 or 4 × (−6) = −24 
−4 × 6 = −24 or 6 × (−4) = −24

−4 × (−6) = 24 or −6 × (−4) = 24

Integers

 −6 × 4 = −24  −24 ÷ (−6) = 4
 −24 ÷ 4 = −6
 −4 × 6 = −24  −24 ÷ (−4) = 6
 −24 ÷ 6 = −4
 −4 × (−6) = 24  24 ÷ (−4) = −6
 24 ÷ (−6) = −4

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

SAMPLE PROBLEM (continued)
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KEY CONCEPT OVERVIEW

(From Lessons 17 and 22)SAMPLE PROBLEMS

The family decided to stay in a motel for four nights. The motel charges a nightly fee plus $60 in state taxes. 
If they spent $400 on the motel, what was the nightly charge with no taxes included? 

 Algebraic Equation & Solution Tape Diagram:  

 Nightly charge: n dollars 

 Taxes: $60

 4n + 60 = 400 
 4n + 60 − 60 = 400 − 60 
 4n + 0 = 340  4n   400 − 60 = 340   340 ÷ 4 = 85 
 (1

4)4n = 340(1
4) 

 1n = 85 
 n = 85

 One night costs $85.

Solve for x, show work as if-then moves. 

  5x + 4 = 19

 If: 5x + 4 = 19

 Then: 5x + 4 − 4 = 19 − 4  Subtraction property of equality for the additive inverse of 4

In this final topic of Module 2, students are introduced to solving multi-step equations. Students extend their 
knowledge of rational numbers as they work with expressions and equations. They use tape diagrams to write 
and solve equations in real-world contexts, including balancing a checkbook. In the final lessons of Topic C, 
students continue building their knowledge of multi-step equations through the use of if-then moves. (See 
Sample Problems.)

You can expect to see homework that asks your child to do the following:
■■ Use tape diagrams to model a problem, given a real-world context. 
■■ Use properties (e.g., the associative property) to write equivalent expressions.
■■ Evaluate an expression, given a value for one or more variable(s).
■■ Write expressions and equations when given a real-world context.
■■ Identify errors when balancing checkbooks.
■■ Solve equations using if-then moves. 

GRADE 7 | MODULE 2 | TOPIC C | LESSONS 17–23
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Variable: A symbol, such as a letter, that is a placeholder for a number. For example, x is the variable in the 
expression 3x.

You can help at home in many ways. Here are just a few tips to help you get started:
■■ Challenge your child to write word problems about real-world situations from her or his own life (e.g., 

money spent on lunch each week, time spent at sports practice each week, money earned from a regular 
babysitting or yardwork job). This practice will help your child recognize different parts of an equation 
when reading prompts in class.

■■ Play Bingo with your child; write and solve a few equations. Copy the equations onto notecards, one 
equation per card. Create your own Bingo boards with the solution to an equation in each square. (Make 
sure the boards are not identical to avoid a tie game.) Call out one equation at a time, and mark the matching 
solution on your board. The first to mark any five solutions in a row, horizontally, vertically, or diagonally 
yells, “BINGO!”

■■ In preparation for Module 3, continue to build your child’s fluency with operations with rational numbers. 
This may be done by playing games or by writing quick facts on flashcards and quizzing your child.

SAMPLE PROBLEM (continued)

 If: 5x + 0 = 15

 Then: 5x = 15 Additive identity

 If: 5x = 15

 Then: 1
5(5x) = (1

5)15 Multiplication property of equality for the multiplicative inverse of 5

 If: 1x = 3

 Then: x = 3 Multiplicative identity
 
Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lessons 4–5)SAMPLE PROBLEMS

Rewrite 5a  − (a − 3b) in standard form. Justify each step, applying the rules of subtraction and the distributive 
property.

5a + (−(a + (−3b)))   Subtraction as adding the inverse 
5a + (−1)(a + (−3b))  The opposite of a number is equivalent to multiplying by −1. 
5a + (−1)(a) + (−1)(−3b) Distributive property 
5a + (−a) + 3b   Multiplying by −1 is equivalent to the opposite of the number. 
(5 − 1)a + 3b   Distributive property 
4a + 3b    Collect like terms.

Write the sum of the opposite of (−7 − 4v) and −4v as an expression. Then, write an equivalent expression by 
collecting like terms and removing parentheses whenever possible.

−(−7 − 4v) + (−4v) 
−1(−7 − 4v) + (−4v)   The opposite of a number is equivalent to multiplying by −1. 
7 + 4v + (−4v)   Distributive property 
7 + 0    Associative property, additive inverse 
7    Additive identity property of zero 

In the first topic of Module 3, students extend their knowledge of different properties by writing equivalent 
expressions with variables (e.g., 2(x + 4) and 2x + 8). As they expand their knowledge of the commutative, 
associative, and distributive properties, students can collect (combine) like terms in order to write 
equivalent expressions. Through rectangular arrays, students develop an understanding of how the 
distributive property works both forward and backward. Near the end of the topic, students use their knowledge 
of these properties, along with their knowledge of opposites, to write equivalent expressions with rational 
numbers. This entire topic prepares students for solving equations in Topic B.

You can expect to see homework that asks your child to do the following:

 ▪ Write equivalent expressions in standard form by combining like terms and using the commutative, 
associative, and distributive properties.

 ▪ Evaluate expressions to verify that they are equal when given a value for the variable(s).

 ▪ Translate word problems to equations.

 ▪ Use the greatest common factor to write expressions as a product of two factors. For example, 72y + 8 can be 
written as 8(9y + 1) where 8 and 9y + 1 are the two factors.

G R A D E  7  |  M O D U L E  3  |  T O P I C  A  |  L E S S O N S  1 – 6
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Coefficient: A constant factor (not to be confused with a constant) in a variable term. For example, in the term 4m, 
4 is the coefficient, and it is multiplied by the variable, m.

Distributive property: Allows the numbers in a multiplication problem to be distributed into partial products 
(i.e., partial answers). The partial products can then be added together to find the product, or the answer to the 
original multiplication problem. For example, 3(x + 7) = (3x) + (3 · 7) = 3x + 21.

Equivalent expressions: Expressions that have the same value. For example, 2 × 6 and 4a (when a = 3) are 
equivalent expressions.

Expression: A group of numbers, symbols, and operators (e.g., + and −) with no equal sign that represents a 
single value. For example, 2 × 4 and 9(x + 1) are expressions.

Expression in standard form: An expression where all like terms are collected. For example, 2x + 3x + 5 is 
an expression; however, to write it in standard form, you must combine the like terms 2x and 3x. The equivalent 
expression 5x + 5 is written in standard form.

Like terms: Terms that have the same variable to the same power. For example, 3x and −8x are like terms because 
they both have a variable of x and a common power of 1. However, 3x and −8y are not like terms because they do 
not have the same variable.

Number sentence: A statement indicating that two numerical expressions are equal (e.g., 8 - 2 + 2 = 8).

Opposites: Numbers that are the same distance from zero on the number line but on different sides of zero 
(e.g., −3 and 3).

Term: Part of an expression that can be added to or subtracted from the rest of the expression. In the 
expression 7g + 8h + 3, the terms are 7g, 8h, and 3.

Rectangular Array

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Present your child with an expression (e.g., 2(3x − 4) + 6), and ask your child to write an equivalent 
expression in standard form (6x − 2). As your child works, encourage an explanation for each step. (Refer to 
the Sample Problems.) Once the expression is written in standard form, ask your child to prove equivalence 
by providing a value (number) for the variable (x). Both expressions should evaluate to the same value (i.e., 
when you replace the variable with the given number, each expression should equal the same number).

 ▪ In preparation for Topic B, play an equation game. State a simple equation (e.g., x + 4 = 8 or 2x = −10), and 
ask your child to state the solution. Remind your child that the solution of an equation is the value that 
makes it a true number sentence. For example, 4 is the solution for x + 4 = 8 because 4 + 4 = 8, and −5 is 
the solution for 2x = −10 because 2(−5) = −10. 
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lessons 10 and 14)SAMPLE PROBLEMS

Write an equation for the angle relationship shown in 
the figure, and solve for x. 

 
 3x + 16 = 85 
 3x + 16 − 16 = 85 − 16 
 3x = 69

 
1
3
(3x) = 1

3
(69)

 x = 23

The carnival pays the owner of an exotic animal 
exhibit $650 for the entire time the exhibit is 
displayed. The owner of the exhibit has no other 
expenses except for a daily insurance cost. If the 
owner of the animal exhibit wants to make more than 
$500 profit when exhibiting for 5 1

2
days, what is the 

greatest daily insurance cost he can afford to pay?

Let i represent the daily insurance cost, in 
dollars.

 650 − 5.5i > 500
 −5.5i + 650 − 650 > 500 − 650
 −5.5i + 0 > −150

 

1
−5.5

⎛
⎝⎜

⎞
⎠⎟
(−5.5i) < 1

−5.5
⎛
⎝⎜

⎞
⎠⎟
(−150)

 i < 27.272727 …

The maximum daily cost the owner can pay for 
insurance is $27.27.

In Topic B, students transition from expressions to equations and inequalities. Students deepen their 
understanding of equations by using if–then moves to determine the value of the variable that makes the 
equation a true number sentence. Students continue to build their knowledge of equations by using angle 
relationships to calculate the measures of unknown angles. Later in the topic, students discover when the 
inequality sign is preserved (stays the same) or reversed (flipped) and apply their knowledge of solving 
equations to solving inequalities. Finally, students will graph solutions to inequalities on a number line. 

You can expect to see homework that asks your child to do the following: 

 ▪ Determine whether a given value is the solution to an equation.

 ▪ Write, solve, and interpret equations and inequalities given various contexts.

 ▪ Using angle relationships, write an equation to solve for the value of a variable and/or determine the 
measure of an unknown angle.

 ▪ Use the properties of inequalities to write a true inequality statement.

 ▪ Determine when an inequality statement will be true and when the same statement will be false.

 ▪ Graph the solution of an inequality on a number line.

G R A D E  7  |  M O D U L E  3  |  T O P I C  B  |  L E S S O N S  7 – 1 5
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Adjacent angles: Any two angles with a common side. For example, ∠BAC is adjacent  
to ∠CAD  because they share ray AC. (Figure 1)

Angles at a point: Angles formed by three or more rays (sides) that share a vertex  
(the point where rays meet) and whose measures sum to 360 degrees. For example,  
m∠BAC + m∠CAD + m∠DAB = 360°. (Figure 3)

Angles on a line: Two adjacent angles that form a line and whose measures sum to 
180 degrees. For example, m∠ABC + m∠CBD = 180°. (Figure 2)

Equation: A statement indicating that two expressions are equal (e.g., 3 × 4 = 6 × 2).

Inequality: A statement comparing expressions that are unequal or not strictly equal. 
The symbol used to compare the expressions reveals the type of inequality:  
< (less than), ≤ (less than or equal to), > (greater than), ≥ (greater than or equal to), 
or ≠ (not equal). 

Ray: Part of a line with an initial point at one end and continuing indefinitely in  
the other direction.

Vertical angles: The pair of opposite angles created when two lines intersect.  
The angles have the same measures. For example, m∠DCF = m∠GCE. (Figure 4)

Protractor   

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Encourage your child to think of real-world situations in which equations are appropriate and others in 
which inequalities are appropriate. Together, discuss why one situation lends itself to an equation and why 
a different situation lends itself to an inequality. For example, suppose a certain type of plant has 2 flowers. 
If you want exactly 12 flowers in your flower bed, you could write the equation 2p = 12, where p represents 
the number of plants you need to buy (6). However, if you are less specific and want at least 12 plants in your 
flower bed, you would represent this with the inequality 2p ≥ 12 (any number greater than or equal to 6).

 ▪ In preparation for Topic C, discuss the differences between volume and surface area. When is calculating 
volume important? When is knowing the surface area of a three-dimensional figure important? For 
example, a cereal company wants to know the volume of a cereal box to determine how much cereal fits 
inside. It also wants to know the surface area to determine the amount of material needed to create the box.

Figure 1

Figure 2

Figure 3

Figure 4
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Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

KEY CONCEPT OVERVIEW

(From Lessons 20 and 22)SAMPLE PROBLEMS

1. Find the area of the figure formed by a rectangle 
with a semicircle on top (shown below). Use 3.14 for π.

The dimensions of the rectangle are 4 m by 5.5 m, 
and the radius of the semicircle is 2 m.

Area of the Rectangle: 
A = lw 
A = (5.5 m)(4 m) 
A = 22 m2

Area of the Semicircle: 

A = 1
2
πr2

A = 1
2
(3.14)(2 m)2

A = 6.28 m2

Area of the Entire Figure: 
A = 22 m2 + 6.28 m2 

A = 28.28 m2 
The area of the figure  
is 28.28 m2.

2. The pyramid in the picture below has a square base, 
and its lateral faces are triangles that are exact copies 
of one another. Find the surface area of the pyramid.

The surface area of the pyramid consists of one 
square base and four lateral triangular faces.

Area of the Square Base: 
A = s2 
A = (6 cm)2 
A = 36 cm2

Area of the Four Lateral Faces: 

A = 4 1
2
bh⎛

⎝⎜
⎞
⎠⎟

A = 4 1
2
⋅6 cm ⋅7 cm⎛

⎝⎜
⎞
⎠⎟

A = 84 cm2

Surface Area of the Pyramid: 
SA = 36 cm2 + 84 cm2 

SA = 120 cm2 
The surface area of the pyramid is 120 cm2.

Students begin the final topic of Module 3 by discovering pi and how this constant value is used when calculating 
the circumference and area of a circle. As students become more comfortable working with circles, they apply 
their knowledge to calculate the areas of figures composed of circles, semicircles, quarter circles, and polygons. 
Later in the topic, students work with three-dimensional figures, extending the work of previous grades to 
calculate volume and surface area in various contexts. Students also apply their knowledge of equations to 
determine various dimensions of two- and three-dimensional figures in real-world situations.

You can expect to see homework that asks your child to do the following:

 ▪ Calculate circumference and area for different circular regions and regions composed of circles and polygons.

 ▪ Find the areas of shapes presented on a coordinate plane.

 ▪ Using nets, find the surface areas of three-dimensional figures.

 ▪ Draw the three-dimensional figure represented by a given net.

 ▪ Calculate the volume of a three-dimensional figure.

G R A D E  7  |  M O D U L E  3  |  T O P I C  C  |  L E S S O N S  1 6 – 2 6
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Circle: The set of all points in the plane whose distance from the point C, the center, is equal to r, the radius.  
(Figure 1 and Figure 2)

Circumference: The distance around a circle. The formula to calculate the circumference is C = πd,  
where C represents the circumference of the circle and d represents the diameter.

Diameter: The length across a circle from one side to the other passing through the center. 
For example, in Figure 1, the length of segment AB is the diameter of circle C. 

Pi: The value of the ratio of a circle’s circumference to its diameter, that is, π = circumference
diameter

.

Radius: The length of any line segment connecting the center point of a circle to any point that lies  
on the circle. For example, in Figure 2, the length of segment CB is the radius of circle C.  

Surface area: The total area that the surface (outside) of a three-dimensional object occupies, measured in 
square units.

Volume: The amount of space enclosed inside a three-dimensional object, such as a cube or a prism, measured 
in cubic units.

Net for Three-Dimensional Figure 

You can help at home in many ways. Here is a tip to help you get started.

 ▪ Have your child identify various household items that represent circular regions (e.g., a round clock). 
Using a ruler, your child can measure the diameter or the radius of each item and then calculate both 
circumference and area. Your child can complete this same activity with rectangular prisms (e.g., a cereal 
box), measuring dimensions of each item to calculate the surface area and volume.

TERMS

MODELS

HOW YOU CAN HELP AT HOME

Figure 1

Figure 2
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lessons 4–5)SAMPLE PROBLEMS  

Lu’s math score on her achievement test in Grade 7 
was 650. Her math teacher said that her score went up 
by 25% from her score in Grade 6. What was Lu’s score 
in Grade 6?

Quantity = Percent × Whole 
650 = 125%�×�W
650 = 1.25W

1
1.25

(650) = 1
1.25

(1.25W )

650
1.25

=W

65,000
125

=W

520 =W

Lu’s score in Grade 6 was 520.

The 42 students who play wind instruments represent 
75% of the students in the band. How many students 
are in the band?

 

42→ 75%
42
3

→ 25%

42
3
(4)→ 100%

14(4)→ 100%
56→ 100%

There are 56 students in the band.

At the beginning of Topic A, students learn about percents greater than 100% and less than 1%. Students 
apply this knowledge to solve a variety of percent problems throughout the topic. As students’ confidence with 
percents grows, they start to use their knowledge to solve problems involving percent of increase and percent 
of decrease. Throughout the topic, students use models—including the double number line diagram, tape 
diagram, and 10 × 10 grid—to help them visualize their work with percents.

You can expect to see homework that asks your child to do the following:

 ▪ Use 10 × 10 grids to create models representing different percents.

 ▪ Order values presented as fractions, decimals, and percents.

 ▪ Convert between fractions, decimals, and percents.

 ▪ Write and solve equations for real-world problems involving percents.

 ▪ Calculate percent increases and percent decreases.

 ▪ Use visual models to determine 100% of a given quantity.

G R A D E  7  |  M O D U L E  4  |  T O P I C  A  |  L E S S O N S  1 – 6
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Original price: The starting price in a percent problem. It may refer to the cost or wholesale price (i.e., the 
price that a seller pays to the manufacturer or supplier).

Percent: One part in every hundred. One out of 100 is written as 
1
100  or 1%. Percentages can be used as rates. 

For example, at the end of a year, the value of an account with a 2% annual interest rate will increase by 
2
100

times the original value.

Selling price: The original price plus any markup or minus any markdown; sometimes called the retail price.

Double Number Line Diagram 

Tape Diagram   10 × 10 Grid  

  

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Give your child a value represented as a fraction, decimal, or percent. Challenge your child to convert the 
value to the other two forms. For example, you might present your child with the decimal 0.125 and ask for it 
to be written as a fraction (

125
1 000,  or 

1
8 ) and as a percent (12.5%).

 ▪ With your child, discuss real-world situations that involve a percent increase or decrease and what this 
means. For example, “I received an 8% pay increase at work. How do I determine my new salary?”
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lessons 7–8)SAMPLE PROBLEMS

1.  Sasha went shopping and decided to purchase a set of bracelets offered at 25% off the regular price. If Sasha 
buys the bracelets today, she will save an additional 5%. Find the sale price of the set of bracelets with both 
discounts. How much money will Sasha save if she buys the bracelets today? 

Let B be the sale price with both discounts, in dollars.

B = (0.95)(0.75)(44) = 31.35 
44 − 31.35 = 12.65

The sale price of the set of bracelets with both discounts is $31.35. Sasha will save $12.65.

2.  Calculate the percent error. 

A real estate agent expected 18 people to show up for an open house, but 25 attended.

The percent error is 28%.

Students’ knowledge of percents continues to build throughout Topic B. Students apply their knowledge 
to a variety of real-world situations as they complete problems involving markups, markdowns, taxes, 
commissions, fees, simple interest, and other real-world concepts. In this topic, students are also introduced 
to problems involving absolute error and percent error.

You can expect to see homework that asks your child to do the following:

 ▪ Calculate the original price or the sale price after markups and/or markdowns.

 ▪ Determine the percent error.

 ▪ Solve one-step percent problems.

 ▪ Solve percent problems in which the whole changes in the context of the problem.

 ▪ Use the simple interest formula to calculate the amount of interest.

 ▪ Solve multi-step real-world percent problems.

G R A D E  7  |  M O D U L E  4  |  T O P I C  B  |  L E S S O N S  7 – 1 1
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Absolute error: Given the exact value, x, of a quantity and an approximate value, a, of the quantity, the absolute 
error is |a − x|. For example, a television screen is 15 inches long (exact value). However, when a student 
measures the screen, he measures 151

8
 inches long (approximate value). The absolute error is the absolute value 

of the difference between the actual measurement and the student’s measurement, or .

Commission: A fee earned for making a sale or performing a service. Typically, the commission represents a 
specific percentage of the price of the item(s) sold.

Gratuity: Another word for tip. It is an amount of money given to someone for performing a service. Typically, 
the gratuity is calculated as a percentage of the bill for the service.

Markdown: A reduction in price, or the amount by which a price is reduced/decreased.

Markdown rate: Also called the discount rate. It is the specific percentage by which a price is decreased.

Markup: An increase in price, or the amount by which a price is increased. Typically, the term refers to the 
increase in price from wholesale (cost) to retail (selling price).

Markup rate: The specific percentage by which an original price is increased.

Percent error: The difference between an exact value and an approximate value, represented as a percentage 
of the exact value. Using the same television example from the definition of absolute error, we can calculate the 

percent error as  ×100% ≈ 0.83%, which means that the student’s measurement has a percent error of 

approximately 0.83%.

Simple interest: A value based on a percentage of the total that is calculated and added only one time to the 
base amount. The formula for simple interest is I = prt, where I represents interest, p represents principle, 
r represents rate, and t represents time.

You can help at home in many ways. Here are some tips to help you get started.

 ▪ With your child, discuss a variety of real-world percent problems and what they mean. For example, “If a 
shirt is on sale for 25% off, and I can save an additional 15% with a coupon, do I really save 40%?”

 ▪ Examine ads in a newspaper or online, and have your child calculate the sale price after saving the 
percentage of the price presented in the ad. To extend this exercise, you might ask your child to calculate the 
total sale price if there is also 7.5% tax.

 ▪ In preparation for Topic C, have a discussion about scale factor (introduced in Module 1) to review an 
important term for this topic. Determining whether a scale factor results in an enlargement or a reduction 
and how to find the dimensions of a scale drawing when given a scale factor are important for the work of 
this topic.
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lesson 14)SAMPLE PROBLEM

Race Car 2 is a scale drawing of Race Car 1. The length of Race Car 1 is 12 feet, while the length of Race Car 2 is 
36 feet. If the height of Race Car 1 is 6.75 feet, find the scale factor, and write an equation to find the height of 
Race Car 2. Explain what each part of the equation represents in the situation.

Scale Factor: The larger race car is a scale drawing of the smaller. Therefore,  
the smaller race car is the whole in the relationship.

 Quantity = Percent × Whole
 Larger = Percent × Smaller
 36 = Percent × 12

 
36
12

= 3 = 300%

 Height: 6.75(3) = 20.25

The height of Race Car 2 is 20.25 feet.

The equation shows that the height of Race Car 1  
(6.75 feet) multiplied by the scale factor (3) equals  
the height of Race Car 2, which is 20.25 feet.

In Topic C, students extend their knowledge of scale factor from Module 1 to include scale factor represented 
as a percent. Students are expected to calculate the scale factor given the dimensions of two different scale 
drawings. Students will also use a given scale factor to calculate the length of unknown dimensions in a scale 
drawing. In the final lesson of the topic, students use a given scale factor to calculate the area of a scale drawing.

You can expect to see homework that asks your child to do the following: 

 ▪ Use equations and the scale factor to calculate the horizontal and vertical distances in a scale drawing.

 ▪ Create a scale drawing by writing and solving equations.

 ▪ Compute the scale factor.

 ▪ Find the area of a region by using scale factor.

G R A D E  7  |  M O D U L E  4  |  T O P I C  C  |  L E S S O N S  1 2 – 1 5
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HOW YOU CAN HELP AT HOME
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You can help at home in many ways. Here are some tips to help you get started.

 ▪ State a scale factor as a percent. Ask your child whether the result will be an enlargement or a reduction of 
the original figure. (All scale factors between 0% and 100% will result in a reduction, and all scale factors 
greater than 100% will result in an enlargement.)

 ▪ Draw a simple shape such as a rectangle, and provide its dimensions (length and width). Draw another 
rectangle, and provide one of its dimensions (either length or width). For example, see the following:

Ask your child to find the scale factor from the original (small) rectangle to the new (large) rectangle, and 
then use this scale factor to determine the unknown dimension of the new rectangle. For instance, in the 
example drawings, the scale factor is 200%, because 6 = Percent × 3, or 200%. Therefore, the missing side 
length in the larger drawing is 14 inches because 7(200%) = 7(2) = 14.

 ▪ In preparation for Topic D, continue to practice converting between percents and decimals. State a percent 
(e.g., 6% or 325%), and ask your child to convert the percent to a decimal (e.g., 0.06 or 3.25).
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lessons 16–17)SAMPLE PROBLEMS

1.  In one year’s time, 20% of Ms. McElroy’s investments increased by 5%, 30% of her investments decreased by 5%, 
and 50% of her investments increased by 3%. By what percent did her total investments increase?

Let n represent the dollar amount of Ms. McElroy’s investments 
before the changes occurred during the year. 

After the changes, the following represents the dollar amount of  
her investments: 
0.2n(1.05) + 0.3n(0.95) + 0.5n(1.03) 
0.21n + 0.285n + 0.515n 
1.01n

Since 1.01 is equivalent to 101%, Ms. McElroy’s total investments increased by 1%.

2.  Represent the situation below using an equation.

A 6-pint mixture that is 25% oil is added to a 3-pint mixture that is 40% oil. What percent of the resulting 
mixture is oil?

Show all of the steps in your solution.

Let x represent the percent of oil in the resulting mixture.

0.25(6)+ 0.40(3) = x(9)
1.5+1.2 = x(9)

2.7 = x(9)
1
9
(2.7) = 1

9
(x)(9)

0.3 = x

The resulting 9-pint mixture is 30% oil.

In the final topic of Module 4, students extend their work with both percents and multi-step equations. In the 
first two lessons of the topic, students solve population and mixture problems. (See Sample Problems.) In the 
final lesson of the topic, students solve counting problems, preparing them to study probability in Module 5.

You can expect to see homework that asks your child to do the following:

 ▪ Solve percent word problems in various contexts.

 ▪ Calculate the percents of a sample when provided with an organized list. 

G R A D E  7  |  M O D U L E  4  |  T O P I C  D  |  L E S S O N S  1 6 – 1 8
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HOW YOU CAN HELP AT HOME
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You can help at home in many ways. Here are some tips to help you get started.

 ▪ Create a matching game to practice representing percent increase and percent decrease problems as 
algebraic expressions. For example, on one index card, write increase by 20%; on the matching index card, 
write 1.2x because an increase of 20% can be represented as 120% of the original amount, or 1.2x. On 
another index card, write 20% decrease, and then write 0.8x on the matching card because a 20% decrease 
can be represented as 100% − 20%, which is 80% of the original amount. Create at least five problems and 
their matches. Shuffle the cards and arrange them facedown in an array. When it is your turn, flip over two 
cards and determine if they are a match. For example, increase by 20% and 1.2x are a match. If you have a 
match, keep the cards and go again. If your two cards are not a match, flip them back over. Now it is the next 
person’s turn. When all of the matches have been made, the game is over.

 ▪ While at the store, discuss how you would calculate a sale price. For example, if an item is on sale for 35% off  
the original price, the sale price can be calculated by 0.65x, where x represents the original price. (The 
number 0.65 is used as the coefficient because 100% − 35% = 65% of the original amount, or 0.65x.)

 ▪ In preparation for Module 5, present a scenario and discuss possible outcomes. For example, if a Grade 7 
student has three pairs of shoes and two hats, how many different combinations of shoes and hats can be 
made?
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lesson 7)SAMPLE PROBLEMS

Draw a tree diagram showing the eight possible birth  
outcomes for a family with 3 children (no twins or  
triplets). Use the symbol B for the outcome of a boy and  
the symbol G for the outcome of a girl. Consider the first  
birth to be the first stage. 

What is the theoretical probability of a family having  
3 girls in this situation? Is that greater than or less than the 
probability of having exactly 2 girls in 3 births?

The probability of having 3 girls, written as P(GGG), is 
0.125 because (0.5)(0.5)(0.5) = 0.125.

The probability of having exactly 2 girls, written as 
P(BGG) + P(GBG) + P(GGB), is 0.125 + 0.125 + 0.125, or 
0.375.

The probability of having 3 girls, written as P(GGG), is less than the probability of having exactly two 
girls because 0.125 is less than 0.375.

What is the probability of a family with 3 children having at least 1 girl?

The probability of having at least 1 girl is found by subtracting the probability of having no girls  
(or all boys, P(BBB)) from 1, or 1 − 0.125 = 0.875.

The first topic of Module 5 introduces students to probability. They start by using the probability scale to 
understand that the probability of an event is always a number between 0 and 1 (including 0 and 1). Throughout 
the topic, students collect data from various experiments, including experiments in which outcomes are equally 
likely (such as flipping a coin) and those in which outcomes are not equally likely (such as picking a cube from 
a bag containing 80 red cubes, 15 blue cubes, and 5 yellow cubes). By performing these experiments, students 
calculate the probability of each outcome. Later in the topic, students organize lists of possible outcomes in  
tree diagrams and then calculate the probability of compound events.

You can expect to see homework that asks your child to do the following:

 ▪ Decide whether events are impossible, unlikely, equally likely to occur or not to occur, likely, or certain.

 ▪ Perform experiments and calculate the probabilities of various outcomes that result from each experiment.

 ▪ Interpret graphs in order to calculate probabilities.

 ▪ Identify the sample space of an experiment.

 ▪ Draw and interpret tree diagrams.

GRADE 7 |  MODULE 5 |  TOPIC A |  LESSONS 1–7
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TERMS

MODELS

GRADE 7 |  MODULE 5 |  TOPIC A |  LESSONS 1–7

Certain: An event with a probability of 1, which means it will always occur. For example, it is certain we will 
pick a red cube from a bag containing only red cubes.

Compound event: A combination or series of two or more simple events. (A simple event is an event that has 
exactly one outcome, such as flipping a coin or rolling a die.)

Equally likely to occur or not to occur: An event with a probability of 
1
2 .

Estimated probability: The probability calculated from an experiment. For example, if a coin is flipped  

10 times and lands on heads 7 times, the estimated probability of landing on heads is 
7
10 , even though we would 

expect the probability to be 
1
2 .

Impossible: An event with a probability of 0, which means it will never occur. For example, it is impossible to 
pick a blue cube from a bag containing only red cubes because no blue cubes are in the bag.

Likely: An event with a probability between 
1
2 and 1, which means it has a good chance of occurring.

Outcome: The result of an experiment (event). For example, when someone rolls a 1 on a number cube (die), 
the outcome of that simple experiment is 1.

Probability: A number between 0 and 1 (including 0 and 1) that measures the chance that an event will occur. 

For example, when we flip a coin, the probability that it will land on heads is 1 in 2, or 
1
2 .

Sample space: The set of all possible outcomes. For example, the sample space when rolling a number cube is 
the set {1, 2, 3, 4, 5, 6}.

Theoretical probability: The probability calculated based on what we know about the sample space. For 

example, the theoretical probability that a flipped coin will land on heads is 
1
2  because the coin has one head 

side (numerator), and the flip has two possible outcomes (denominator). (The sample space is heads and tails.)

Unlikely: An event with a probability between 0 and 
1
2 , which means it does not have a good chance of occurring. 

For example, it is unlikely that we would pick a blue cube from a bag containing 95 red cubes and 5 blue cubes 

because there are only a few blue cubes in the bag. The probability in this case is 
5
100 , or 

1
20 .

Dot Plot 

Probability Scale

Tree Diagram
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KEY CONCEPT OVERVIEW

(From Lessons 8 and 10)SAMPLE PROBLEMS

1a. Beth tosses a coin 40 times and records her results. 
The relative frequency of the coin landing on heads 
changes as the number of tosses increases. Complete 
the following table for the 40 coin tosses.

1b. Use the relative frequency of heads from the table 
to complete the graph below for totals of 1, 5, 10, 15, 
20, 25, 30, 35, and 40 tosses.

In this topic, students start to distinguish between theoretical probability and estimated probability as they 
conduct their own experiments. Students also learn about the importance of simulations and when to use 
them. After creating their own simulations, students use the data to calculate estimated probabilities. The final 
lesson of the topic encourages students to use probability to make decisions.

You can expect to see homework that asks your child to do the following:

 ▪ Make predictions about the outcomes of experiments.

 ▪ Conduct an experiment to collect data, and then use the data to calculate estimated probabilities.

 ▪ Use the results from an experiment to make decisions.

 ▪ Calculate theoretical probability and compare this with the outcomes from a simulation.

 ▪ Create simulations that can be used to conduct experiments.

GRADE 7 |  MODULE 5 |  TOPIC B |  LESSONS 8–12

1c. As the number of tosses increases, what do you notice about the change in the relative frequency of heads 
appearing?

On the graph, you can see that the relative frequency changes less as the number of tosses increases. 
The line drawn to connect the points seems to level off around a relative frequency of 0.5. 
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TERMS

HOW YOU CAN HELP AT HOME

(continued)SAMPLE PROBLEMS

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

GRADE 7 |  MODULE 5 |  TOPIC B |  LESSONS 8–12

Relative frequency: A fraction, decimal, or percent that represents how often a specific outcome has 
occurred. To calculate the relative frequency, divide the target outcome by the total number of outcomes. For 

example, a team won 9 out of 15 games last season, so its relative frequency of winning was 
9
15 , 0.6, or 60%.

Simulation: The use of tools such as coins, number cubes (dice), or cards to generate outcomes that represent 
real outcomes. For example, to simulate randomly choosing a day of the week, you could write each day of the 
week on a separate card, place all seven cards in a bag, and choose one.

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Challenge your child to determine and compare the theoretical and estimated probabilities of various 

events. For example, the theoretical probability of rolling a number less than 3 on a number cube is 
2
6 , or 

1
3 , 

because a number cube has 2 numbers less than 3 (1 and 2) and 6 possible outcomes. Ask your child to roll 
a number cube 10 times, record the results of each roll, and calculate the estimated probability. Is it close 
to the theoretical probability? Next, have your child roll the number cube 30 times. Does the estimated 
probability change?

 ▪ Discuss possible simulations for different events. For example, when generating outcomes for birth 
months, using a 6-sided number cube does not work because it provides only 6 possible outcomes. Instead, 
simulations that may work include labeling 12 note cards (or scraps of paper) with 1 birth month per card 
and then drawing the cards from a bag, using a 12-sided number cube, or using a spinner with 12 equally 
sized sections.

2. Estimate the probability that a family with three children will have only one girl. Use the following outcomes 
of 50 trials of tossing a fair coin three times per trial. Use H to represent a boy birth and T to represent a girl 
birth.

I went through the list and counted the total number of times that HHT, HTH, or THH appear and 

divided that total by 50. The estimated probability is 
16
50 , or 0.32.
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KEY CONCEPT OVERVIEW

(From Lesson 18)SAMPLE PROBLEMS

The question What is the typical time spent at the gym? is being investigated by selecting random samples from 
a population of 800 gym members. Displayed below are two different dot plots of sample means calculated from 
random samples of the population.

a. Describe one difference between the two dot plots.

Answers may vary. The first dot plot shows a greater variability in the sample means than the second 
dot plot does because the dots are more spread out.

b. Which dot plot are you more confident using to answer the statistical question? Explain your answer.

The second dot plot gives me more confidence because the sample means do not differ as much. They 
are more tightly clustered, so I think I have a better idea of where the population mean is located.

This topic begins by introducing students to populations and samples. As students investigate statistical 
questions, they must determine the population and sample for each question. For example, when determining 
the amount of time seventh graders spend on their homework, the population is all seventh graders, and the 
sample is a subset (or group) of seventh graders. Later in the topic, students identify random samples and 
understand the variability in a sample. Students discover that the size of the sample affects the sampling 
variability, and they understand that the variability may affect predictions about the mean of the population.

You can expect to see homework that asks your child to do the following:

 ▪ Identify population characteristics and sample statistics.

 ▪ Describe how to collect data to answer statistical questions.

 ▪ Determine whether a sample was chosen randomly.

 ▪ Analyze data from different sample sizes.

 ▪ Describe how to choose a random sample.

 ▪ Calculate the mean of a sample and compare the means of different samples.

GRADE 7 |  MODULE 5 |  TOPIC C |  LESSONS 13–20
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HOW YOU CAN HELP AT HOME

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

GRADE 7 |  MODULE 5 |  TOPIC C |  LESSONS 13–20

Mean: The average of the values (numbers) in a data set. To calculate the mean, divide the sum of the values by 
the number of values. For example, if the values in a data set are 2, 7, and 9, the mean is (2 + 7 + 9) ÷ 3, or 6. 

Median: The middle value when the values in a data set are ordered from least to greatest. For example, if 
values in the data set are 2, 3, 6, 7, 8, 10, and 14, the median is 7. If there is an even number of values in the data 
set, then calculate the mean of the middle two numbers to determine the median of the data set.

Population: An entire collection of people, animals, plants, or things that someone studies, surveys, or polls. 

Population characteristic: A mean or median value for an entire population. For example, if the population is 
all seventh graders at one school, then the median height of the students is one population characteristic.

Random sample: A sample chosen at random, with no predictability. For example, when choosing a sample of 
seventh graders at a school, placing all seventh-grade students’ names in a bag and drawing one name at a time 
creates a random sample.

Sample: A part of a population.

Sample statistic: A mean or median value for a sample of a population. For example, if the population is all 
seventh graders at one school, then the median height of students in one seventh-grade classroom is one sample 
statistic for this population.

Statistical question: A question that can be answered by collecting data and that anticipates variability 
(different answers) in the data. For example, How many minutes per day do seventh-grade students spend on 
math homework? is a statistical question. 

Variability: The extent to which the data values in a set differ from each other; variability occurs when the 
observations in a data set are not all the same. For example, the variability of the data set {0, 2, 4, 4, 5, 9, 18} is 
greater than the variability of the data set {2, 3, 3, 3, 3, 3, 4}.

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Ask your child to identify and explain some situations in which data might be collected from a sample rather 
than a population. For example, someone who wants to determine the typical number of children in a family 
living in Colorado would find it almost impossible to gather data from every family in Colorado. Therefore, a 
researcher is most likely to collect data from a random sample of families.

 ▪ Sampling variability is often larger when the sample size is small. Discuss with your child the benefits of a 
small sampling variability (the sample mean is more likely to be closer to the true value of the population 
mean) and the ways to decrease the degree of variability when choosing a sample (choose a larger sample).

c. In general, do you want the sampling variability to be large or small? Explain your answer.

The larger the sampling variability (i.e., the more the data are spread out), the further you can expect 
a sample statistic to be from the population characteristic. Since you want the value of the sample 
statistic to be close to the population characteristic, you want the sampling variability to be small 
(i.e., the data should be clustered together).

(continued)SAMPLE PROBLEMS
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KEY CONCEPT OVERVIEW

(From Lesson 22)SAMPLE PROBLEMS

The chart below shows how much time had actually passed, in seconds, when students estimated that a minute 
had passed—first, when the room was quiet and then again when people were talking.

Use the data to complete the following problems:

Group Estimates for a Minute (in seconds)
Quiet 58.1 56.9 60.1 56.6 56.4 54.7 64.5 62.5 58.6 55.6 61.7 58.0 55.4 63.8

Talking 73.9 59.9 65.8 65.5 64.6 58.8 63.3 70.2 62.1 65.6 61.7 63.9 66.6 64.7

1. Calculate the mean estimates under quiet conditions and when people were talking. Then, find the difference 
between the talking mean and the quiet mean.

The mean of the quiet estimates is 58.8 seconds.  
The mean of the talking estimates is 64.8 seconds. 
64.8 − 58.8 = 6 
The difference between the two means is 6 seconds. 

In the final topic of the module, students examine data collected from random samples of two different 
populations to determine whether the difference in means is the result of more than just sampling variability. 
Students also explore sample means to determine whether there is a difference in population means. The final 
lesson of the topic requires students to draw informal inferences about the differences between two populations 
by examining the mean and mean absolute deviation (MAD) of random samples of each population.

You can expect to see homework that asks your child to do the following:

 ▪ Examine graphs to determine whether the data displayed represent the population. 

 ▪ Calculate the MAD.

 ▪ Determine whether the difference between two means is meaningful (i.e., results from more than just 
sampling variability).

 ▪ Draw a dot plot to represent data collected. (See Sample Problems.)

GRADE 7 |  MODULE 5 |  TOPIC D |  LESSONS 21–23
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HOW YOU CAN HELP AT HOME

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

GRADE 7 |  MODULE 5 |  TOPIC D |  LESSONS 21–23

Deviation: A deviation is the amount by which a single value in a data set varies from the mean value. For 
example, if the mean of a data set is 6, the number 9 has a deviation of 3.

Mean absolute deviation (MAD): The mean of all the deviations (distances from the mean) for that data 
set. For example, if the values in a data set are 2, 7, and 9, the mean is 6. Therefore, the deviations are 4, 1, and 3, 

respectively. The MAD is (4 + 1 + 3) ÷ 3, or 2 2
3

.

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Provide your child with a set of data (e.g., 5, 5, 6, 7, 8, 9, 9), and ask him to calculate the mean and the MAD. 

(See Terms for how to calculate the MAD.) The mean of the data provided is 7, and the MAD is 13
7

.

 ▪ In preparation for Module 6, review the angle relationships presented in Module 3.  

2. On the same scale, draw dot plots of the two data distributions and discuss the similarities and differences in 
the two distributions.

Answers may vary. The two dot plots have a lot of overlap; the variability in each is about the same. 
The dot plot for the quiet group appears to be centered around 60 seconds, and the dot plot for the 
talking group appears to be centered around 65 seconds.

3. Calculate the MAD for each data set. Based on the MADs, compare the variability in each sample. Is the 
variability about the same? Interpret the MADs in the context of the problem.

The MAD for the quiet distribution is 2.68 seconds. 
The MAD for the talking distribution is 2.73 seconds. 
The MAD measurements are about the same, indicating that the variability in each data set is 
similar. In both groups, a typical deviation of students’ minute estimates from their respective mean 
is about 2.7 seconds.

4. Based on your calculations, is the difference in the mean time estimates meaningful? 

The number of MADs that separate the two sample means is 
6
2.73 , or about 2.2. There is a meaningful 

difference between the means because the means are separated by more than 2 MADs.

(continued)SAMPLE PROBLEMS
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lessons 1 and 3)SAMPLE PROBLEMS

1. The measures of two supplementary angles are in the ratio of 2:3. Find the measurement of each angle.

   

2x + 3x = 180
5x = 180

1
5

(5x) = 1
5

(180)

x = 36

 Angle 1: 2(36)° = 72° 
 Angle 2: 3(36)° = 108°

2. Four rays meet at a common endpoint. In a complete sentence, describe the relevant angle relationships in 
the diagram. Set up and solve an equation to find the value of x. Find the measures of ∠BAC and ∠DAE.

The sum of the degree measures of ∠BAC, ∠CAD, ∠DAE and the  
arc that measures 204° is 360° because they are angles at a point.

x + 90 + 5x + 204 = 360
6x + 294 = 360

6x + 294 − 294 = 360 − 294
6x = 66

1
6

(6x) = 1
6

(66)

x = 11

The measure of ∠BAC is 11°. 
The measure of ∠DAE is 5(11)° = 55°.

In this topic, students return to using equations to find unknown angle measures. Students write equations to 
model various angle relationships and solve equations to find the value that makes each equation true. Students 
also measure angles with a protractor to confirm solutions. In addition to familiar angle relationships, students 
work with complementary and supplementary angles.

You can expect to see homework that asks your child to do the following:

 ▪ Set up and solve an equation to find an unknown angle measurement.

 ▪ Explain why the solution to an equation is reasonable when examining angle relationships.

 ▪ Use ratio reasoning to write and solve equations.

GRADE 7 |  MODULE 6 |  TOPIC A |  LESSONS 1–4
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GRADE 7 |  MODULE 6 |  TOPIC A |  LESSONS 1–4

Complementary angles: Two angles whose measures sum to 90 degrees.  
Each angle is a complement of the other. (See Figure 1.)

Perpendicular line: A straight line that intersects another line or a geometric shape at a 90 degree angle.

Supplementary angles: Two angles whose  
measures sum to 180 degrees. Each angle is a  
supplement of the other. (See Figure 2.)

Vertex: The point where two or more segments or rays meet. There are three vertices  
in the image: A, B, and C. (See Figure 3.)

You can help at home in many ways. Here are some tips to help you get started.

 ▪ State the name of an angle relationship presented in Lesson 1, and challenge  
your child to draw the angle relationship on paper. For example, if you say 
“angles on a line,” she should draw an image that is similar to the one shown.  
She should also indicate that a + b = 180 or the measurement of ∠ABC and the 
measurement of ∠CBD sum to 180°. (NOTE: For more angle relationships, 
refer to the Terms section for Grade 7 Module 3 Topic B.)

 ▪ Solving equations is a big focus in this topic. Write a variety of equations for your child to practice solving. 
After your child solves an equation, challenge him to check the answer by substituting the solution for the 
variable in the equation. If the result is a true number sentence, the answer is correct. For example, you might 
provide your child with the equation 2x − 4 = 10. In this equation, x = 7 because 2(7) − 4 = 10. If, however, your 
child solves the equation as x = 3, for instance, the solution is incorrect because 2(3) − 4 does not equal 10. 

Figure 1

Figure 2

Figure 3
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KEY CONCEPT OVERVIEW

(From Lessons 11 and 14)SAMPLE PROBLEMS

1. Draw a triangle according to these instructions:

Draw segment AB of length 10 cm in your notebook.

Draw segment BC of length 5 cm on one piece of patty paper  
(similar to a square of wax paper).

Draw segment AC of length 3 cm on another piece of patty paper. 

Line up the appropriate endpoint on each piece of patty paper  
with the matching endpoint on segment AB. 

Use your pencil point to hold each patty paper in place  
and adjust the paper to form VABC.

a. What do you notice? 
VABCcannot be formed because AC  and BC  do not meet.

b. What must be true about the sum of the lengths of AC  and BC  if the two segments were to just meet? Use your 
patty paper to verify your answer. 
For AC  and BC  to just meet, the sum of their lengths must be equal to 10 cm.

c. Based on your conclusion for part (b), what if AC = 3 cm, as you drew it originally, but BC = 10 cm? Could you 
form VABC? 
Yes, you can form VABC  because AC  and BC  can meet at an angle and still be anchored at A and B.

The first lesson in this topic introduces students to triangle correspondence. Students learn how to 
determine when two triangles are unique and when they are identical as well as how to use the correct notation 
and terminology to discuss triangle correspondence. Students use a ruler, protractor, compass, and set square 
to construct triangles and parallelograms. Through these constructions, students learn which conditions 
determine a unique triangle, more than one triangle, or no triangle. The topic concludes with students solving 
real-world and mathematical problems.

You can expect to see homework that asks your child to do the following:

 ▪ Identify the correspondences among vertices, angles, and sides.

 ▪ Name the angle pairs and side pairs to find the triangle correspondence.

 ▪ Use geometric tools to draw segments, angles, triangles, circles, rectangles, parallelograms, and rhombuses.

 ▪ Draw triangles that satisfy one or more conditions. For example, draw three different acute triangles so that 
one angle in each triangle measures 45 degrees.

 ▪ Draw triangles with given conditions, and then make conclusions about these triangles.

 ▪ State whether triangles are identical, not identical, or not necessarily identical.

GRADE 7 |  MODULE 6 |  TOPIC B |  LESSONS 5–15
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GRADE 7 |  MODULE 6 |  TOPIC B |  LESSONS 5–15

Triangle correspondence: When two triangles correspond, each  
vertex of one triangle is paired with one (and only one) vertex of the 
other triangle. The expression VABC↔VXYZ  shows that there is 
correspondence between two triangles. This means that A matches to X, 
B matches to Y, and C matches to Z. Correspondence does not imply that 
the two figures are identical.

Compass Set Square 

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Encourage your child to practice using a ruler, protractor, and compass at home. You can  
provide your child with a condition or two (see the lessons for ideas) and ask him to 
construct the shape that meets the conditions. For example, you may say, “Draw a circle 
with a radius of 2 cm,” and he would use a ruler to measure and label a radius of 2 cm and 
then use a compass to draw a circle. (See image at right.)  

 ▪ Ask your child about the conditions that are needed to form a triangle. You can extend this conversation to 
discuss the conditions that result in a unique triangle. (Refer to the Lesson Summaries throughout the topic 
to learn more about these conditions.)

d. What must be true about the sum of the lengths of AC and BC if the two segments were to meet and form a 
triangle? 
For AC  and BC  to meet and form a triangle, the sum of their lengths must be greater than 10 cm.

2. Study the image at the right. Are the triangles identical? Justify your reasoning.  
The triangles are not necessarily identical. The correspondence 
VAEB↔VCED matches three pairs of angles, including unmarked angles 
AEB and CED, which are equal in measurement because they are vertical 
angles. The triangles could have different side lengths; therefore, they are 
not necessarily identical.

(continued)SAMPLE PROBLEMS
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KEY CONCEPT OVERVIEW

(From Lessons 17 and 19)SAMPLE PROBLEMS

1. A plane slices through a pyramid at segment a,  
parallel to base B of the right rectangular 
pyramid. On the figure at the right, sketch what 
the slice will look like. Then sketch the resulting 
slice as a two-dimensional figure. (Both 
sketches shown in red.)

What shape does the slice make? What is 
the relationship between the slice and the 
rectangular base of the pyramid?

The slice is also a rectangle; the slice looks a lot like the rectangular base but is smaller in size.

2a. If you took slices of the figure below that are parallel to the tabletop the figure is sitting on, what would each 
slice look like?

  

In Topic C, students learn about slicing three-dimensional figures. They examine the shapes that result when 
slicing right rectangular prisms and pyramids both horizontally and vertically. In addition, students predict 
the shape that will result from a diagonal slice. In the final lesson of the topic, students look at the different 
layers (or slices) of a collection of cubes to find the number of cubes in each layer and, ultimately, the total 
number of cubes in the structure.

You can expect to see homework that asks your child to do the following:

 ▪ Draw and give the approximate dimensions of a slice that is perpendicular to a specific face in a right 
rectangular prism or pyramid.

 ▪ Draw a slice at an angle in the form of a given shape.

 ▪ Make a horizontal slice to a collection of cubes to determine the number of cubes in each layer and, 
ultimately, the total number of cubes needed to create the figure.

GRADE 7 |  MODULE 6 |  TOPIC C |  LESSONS 16–19
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GRADE 7 |  MODULE 6 |  TOPIC C |  LESSONS 16–19

Cube: A box-shaped solid figure that has six identical square faces. The angle between each pair  
of adjacent faces is a right angle. (See Figure 1.)

Edge: The intersection of two faces on a three-dimensional figure. (See Figure 2.) 

Face: One of the flat shapes that form the surface of a three-dimensional figure. For example,   
the six squares that form the surface of a cube are the cube’s faces. (See Figure 3.) 

Right rectangular prism: A three-dimensional solid shape with six faces that are all rectangles.  
Note that when a right rectangular prism has square faces, it is called a cube. (See Figure 4.)

Right rectangular pyramid: A three-dimensional shape that has a rectangular base and  
triangular faces that meet at the apex, the point directly over the center of the base. (See Figure 5.)

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Using the right rectangular prism and the pyramid in Terms (or your own drawing), ask 
your child to slice each figure into different shapes. For example, you might draw a right 
rectangular prism and ask your child to create a slice on an angle that looks like a triangle. 
(See image at right.)

 ▪ Stack cubes in different configurations, and ask your child to make horizontal slices to count the cubes in 
each layer and determine how many cubes are in the figure. (See Sample Problems.)

2b. Given the level slices from part (a), how many unit cubes are in the figure?

The total number of unit cubes can be determined by counting the shaded squares in Levels 1–4. 
Level 1: There are 12 cubes between Level 0 and Level 1. 
Level 2: There are 7 cubes between Level 1 and Level 2.  
Level 3: There are 6 cubes between Level 2 and Level 3. 
Level 4: There are 3 cubes between Level 3 and Level 4. 
The total number of cubes in the solid is 12 + 7 + 6 + 3, or 28.

(continued)SAMPLE PROBLEMS

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5
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KEY CONCEPT OVERVIEW

(From Lessons 22 and 24)SAMPLE PROBLEMS

1. The vertices A and B of rectangle ABCD are centers of circles,  
each with a radius of 5 inches.

Topic D revisits area. In the first lesson, students complete real-world problems involving area. In subsequent 
lessons, students continue to calculate the areas of different shapes, including shapes with circular regions 
and missing sections. In the final two lessons of the topic, students’ learning extends to surface area. Finally, 
students calculate the surface area of three-dimensional figures with missing sections. 

You can expect to see homework that asks your child to do the following:

 ▪ Find the areas of familiar polygons and composite figures.

 ▪ Use area to determine the amount of supplies (e.g., paint, carpet) needed to complete a project.

 ▪ Create drawings to show that two expressions are equivalent when applying the distributive property.

 ▪ Use the distributive property to multiply expressions.

 ▪ Calculate the area of the shaded region of various figures, including those with circular regions.

 ▪ Determine the surface areas of various figures.

GRADE 7 |  MODULE 6 |  TOPIC D |  LESSONS 20–24

a. Find the exact area of the shaded region.

Arectangle = 10 in. ⋅5 in. = 50 in2

Asemicircle =
1
2
π (5 in.)2 = 25π

2
 in2

Ashaded area = 50− 25π
2

⎛
⎝⎜

⎞
⎠⎟

 in2

 
The exact area of the shaded region  

is 50− 25π
2

⎛
⎝⎜

⎞
⎠⎟

 in2 .

b. Find the approximate area of the shaded region, 

using π ≈ 22
7
.

Ashaded area = 50− 25π
2

⎛
⎝⎜

⎞
⎠⎟

 in2

Ashaded area ≈ 50− 25
2
22
7

⎛
⎝⎜

⎞
⎠⎟

⎛
⎝⎜

⎞
⎠⎟

 in2

Ashaded area ≈ 50− 275
7

⎛
⎝⎜

⎞
⎠⎟

 in2

Ashaded area ≈ 10 5
7

 in2

The area of the shaded region is  
approximately 10 5

7
 in2 .
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HOW YOU CAN HELP AT HOME

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

GRADE 7 |  MODULE 6 |  TOPIC D |  LESSONS 20–24

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Draw various shapes with shaded regions, including circular regions, and provide the dimensions  
of each shape. Ask your child to find the area of each shaded region. For example, you might draw 
Figure 1 and tell your child that the diameter is 6 cm. Because the shaded region represents a 

quarter of the circle, your child should use A = 1
4
πr 2, where r is the length of the radius (3 cm),  

to determine the area of the shaded region.

 ▪ Gather some boxes of various sizes. Challenge your child to measure the dimensions of each box and 
calculate its surface area. For an extension, have your child calculate the surface area of a box that has a hole 
in it, such as a tissue box with a hole where the tissues are pulled out. 

2. Determine the surface area of each figure.

(continued)SAMPLE PROBLEMS

Figure 1

a.

 SA = 6s2 
 = 6(9 m)2 
 = 6(81 m2) 
 = 486 m2 
The surface area of the cube is 486 m2.

b. A square hole with 3-meter side lengths has been 
cut through the cube. Find the new surface area of the 
cube, including the surface area of the lateral sides of 
the hole.

Surface area of lateral sides  
of the hole = 4(9 m ∙ 3 m) = 108 m2

Surface area of cube with  
holes = 486 m2 − 2(3 m ∙ 3 m) + 108 m2 = 576 m2

The surface area of the figure is 576 m2.
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KEY CONCEPT OVERVIEW

Additional sample problems with detailed answer steps are found in the Eureka Math Homework Helpers books. Learn more at GreatMinds.org.

(From Lesson 26)SAMPLE PROBLEM

The right trapezoidal prism is composed of a right rectangular  
prism joined with a right triangular prism. Find the volume of the  
right trapezoidal prism shown.

The volume of a right prism is equal to the area of its base times 
its height. The base consists of a rectangle and a triangle.

Area of the base: 
B = Arearectangle + Areatriangle
Arearectangle = 3 cm ⋅2 cm = 6 cm2

Areatriangle =
1
2
⋅3 cm ⋅2 1

4
 cm = 3 3

8
 cm2

B = 6 cm2 + 3 3
8

 cm2 = 9 3
8

 cm2

Volume of the object: 
Volumeobject = Bh

Volumeobject = 9 3
8

 cm2⎛
⎝⎜

⎞
⎠⎟

1 1
2

 cm⎛
⎝⎜

⎞
⎠⎟
= 14 1

16
 cm3

The volume of the object is 14 1
16

 cm3 .

In the final topic of Grade 7, students continue to build their knowledge of volume as they examine figures that 
do not have triangular or rectangular bases. Students decompose these three-dimensional figures to find the 
volume of an entire figure. As they did in Topic D, students work with some figures that have sections missing, 
requiring that they account for these missing pieces when calculating the volume. In the final lesson of this 
topic, students use knowledge they acquired during the course of the school year to solve real-world problems.

You can expect to see homework that asks your child to do the following:

 ▪ Find the volume of a figure.

 ▪ Find the unknown dimension of a figure when given the volume and the other dimensions.

 ▪ Determine the percent by which volume increases or decreases.

 ▪ Determine the length of time an object takes to fill or to empty.

GRADE 7 |  MODULE 6 |  TOPIC E |  LESSONS 25–27
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HOW YOU CAN HELP AT HOME

GRADE 7 |  MODULE 6 |  TOPIC E |  LESSONS 25–27

You can help at home in many ways. Here are some tips to help you get started.

 ▪ Gather various household items, such as cereal boxes, and have your child calculate the area of the base of 
each object by using a ruler to measure the dimensions. After calculating the area of the base, your child can 
measure the height of the object and then use the area of the base and the height to calculate the volume of 
the entire object. (See Sample Problem.)

 ▪ In the curriculum or online, find images of different three-dimensional figures 
like the one shown to the right. Ask your child to calculate the volume of the 
different parts and then find the total volume. (The total volume for the image 
shown is 288 cubic inches.)
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