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Name:   Date:   Period: 

Unit 6

Lesson

3

Equations
Let’s connect representations of relationships. 

Warm-Up 
Here is a tape diagram.

a  Which equation matches the tape diagram?

A. 3x + 6 = 30

B. 3 + 6x = 30

C. 3(x + 6) = 30

b  Draw a tape diagram for one of the equations that you did not select.

1

x + 6 x + 6 x + 6

30

21
Grade 7 Unit 6 Lesson 3 Warm-Up
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Unit 6  Expressions, Equations, and Inequalities
Students extend what they learned in Grade 6 about solving one-step equations to solve 
equations of the form px + q = r and p(x + q) = r, and equations that include expanding, 
factoring, or adding terms. Students also solve inequalities and graph their solutions on a 
number line.
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UNIT 6

Expressions, 
Equations, and 
Inequalities

Questions for Investigation

•   Which representations help you make 
sense of different mathematical and 
algebraic situations?

•  How can recognizing unit-
rates help to solve equations 
and inequalities in real-world 
situations?

•  Which strategies for solving 
simple equations or inequalities 
can help you solve more 
complex ones?

 Explore: Keeping the Balance
Students build curiosity from the 
beginning of the unit by engaging in a 
mathematical task that elicits multiple 
strategies and allows them to apply  
their own knowledge.

 CA CCSSM

Addressing

7.EE.1, 7.EE.2, 7.EE.3, 
7.EE.4, 7.EE.4.a, 7.EE.4.b, 
7.RP.2

Standards for 
Mathematical Practices:
SMP.1, SMP.2, SMP.3, 
SMP.4, SMP.5, SMP.6, 
SMP.7, SMP.8 

Focus on the Big Ideas

Unit Rates in 
the World

Unit Rates in 
the World

Number SenseNumber Sense
Generalized Numbers

Leading to Algebra
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UNIT 6

Expressions, 
Equations, and 
Inequalities
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•   Which representations help you make 
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algebraic situations?

•  How can recognizing unit-
rates help to solve equations 
and inequalities in real-world 
situations?

•  Which strategies for solving 
simple equations or inequalities 
can help you solve more 
complex ones?

 Explore: Keeping the Balance
Students build curiosity from the 
beginning of the unit by engaging in a 
mathematical task that elicits multiple 
strategies and allows them to apply  
their own knowledge.

 CA CCSSM

Addressing
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Focus on the Big Ideas

Unit Rates in 
the World

Unit Rates in 
the World

Number SenseNumber Sense
Generalized Numbers

Leading to Algebra



Grade 7 Unit 6  Sub-Unit 13

Sub-Unit 1

Progression of Strategies, Skills, or Language

Progression For example . . .

Recognizing the unit rate 
within representations 
like tape diagrams and 
equations.

6

??

This cost for each side of plain pasta is $3.

A souvenir store sells hats for the 
same price. Ava buys 5 hats and pays 
a total of $45.

This can be represented by 5x = 45 where 
9 is the unit rate.

Connecting a tape diagram 
and equation to a context.

Liam plans to bake 25 cookies

He wants to keep 4 cookies for

himself, and then split the rest

evenly between 3 friends.

This can be represented by 4 + 3x = 25.  
The tape diagram would look like a 
section of 4 and three equal sections of x, 
totaling 25.

Writing an equation using a 
tape diagram.

x + 3 x + 3x + 3 x + 3 x + 3

45
This tape diagram represents 5 groups 
of x + 3, totaling 45 which can be 
represented by using parentheses in an 
equation, 

5(x + 3) = 45.

Determining an unknown 
value in context.

Tyani is making 5 gift bags. Each bag contains x pencils. Tyani adds 3 more 
pencils to each bag. Altogether, the gift bags contain 45 pencils.

x = 6

Interpreting the meaning of 
a situation in context.

A postal worker weighs 5 identical cardboard packages and a 3-pound plastic box. 
Everything weighs a total of 45 pounds. 

Each cardboard package weighs 8.4 pounds.

Big Idea Development
 Unit Rates in the WorldCC2    See Generalized Numbers Leading to AlgebraNS  As students progress through Sub-Unit 1, look 

for these strategies, skills, and language development as they begin to connect contextual tape diagrams 
and equations involving unit rate and those in the form px + q = r and p(x + q) = r and interpret the 
meaning of their solutions.

Sub-Unit 1

Equations and Tape Diagrams

Grade 7 Unit 6  Sub-Unit 12

Sub-Unit 1 Goals 

•  Goal: Use tape diagrams to represent equations and situations in context and to determine unknown values.

•  Language Goal: Analyze descriptions of situations in context using tape diagrams and equations to interpret the solution. 

Progression of Big Ideas in Sub-unit 1

•   Lesson 1–4: Students revisit the big idea. Unit Rates in the World  and connect it to Generalized Numbers   
Leading to Algebra  as they begin to solve equations using various representations and make sense of their solutions in 

real-life contexts.

Sub-Unit 1 Progression Lesson 1 Lesson 2 Lesson 3 Lesson 4

 Unit Rates in the World CC2

  Generalized Numbers Leading to Algebra NS

Coming Up Next

•  Sub-Unit 2, Lessons 5–12:   Unit Rates in the WorldCC2   Generalized Numbers Leading to AlgebraNS

•  Sub-Unit 3, Lessons 13–17   Generalized Numbers Leading to AlgebraNS



Grade 7 Unit 6  Sub-Unit 13
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and equations involving unit rate and those in the form px + q = r and p(x + q) = r and interpret the 
meaning of their solutions.





Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up 
 Pairs |  5 min

Activity 
 Pairs |  30 min

Building Math Habits of Mind
 Pairs |  10 min

Students use the Notice and Wonder routine 
to make sense of balanced and unbalanced 
situations. 

Students model balancing dogs of varying 
strengths on opposite sides of the dog 
walker, then determine the strength of an 
unknown dog to reintroduce the concept of 
variables in equations.

Students discuss the mathematical habits of 
mind they strengthened during the Activity.

Name:   Date:   Period: 

Unit 6

Lesson

Explore: Keeping 
the Balance
How can we use a dog-walker model to help us 
make sense of balance and equality?

Warm-Up 
1. Here are two diagrams. What do you notice? What do you wonder?

I notice. . . I wonder. . .

3
Grade 7 Unit 6 Explore Warm-Up

Generalized Numbers Leading to Algebra  Building Toward 7.EE.4, SMP.1, SMP.2, SMP.4

SE Page 
FPO

Crop to “Crop” 
Fitting > 

Fit Content 
Proportionally

Presentation Screen 
1

Explore
Warm-Up

Consider using the scaffolds 
from the Math Language 
Development Resources with 
the Building Math Habits 
of Mind part of this Explore 
to support math language 
acquisition for your students.

Name:   Date:   Period: 

Activity

Building Math Habits of Mind

Grade 7 Unit 6 Explore Activity
6

� Discuss: 
• Which of these habits of mind did you strengthen during this activity?

• How did you use the one(s) you selected?

I can slow down and �rst make sense of  
a challenging problem before trying to 
solve it. 

Not yet Almost I got it!

I can represent real-world problems 
using equations and inequalities and 
interpret their solutions within the 
context of the problem. 

Not yet Almost I got it!

I can justify my thinking and ask questions 
to help me understand the thinking of 
others. 

Not yet Almost I got it!

I can apply the math that I know to 
solve real-world problems, making 
assumptions and revising my thinking as 
needed.

Not yet Almost I got it!

I can select an appropriate tool to help me 
solve problems. 

Not yet Almost I got it!

I can communicate my thinking and 
solutions clearly to others. 

Not yet Almost I got it!

I can look for structure or patterns to help 
me solve problems. 

Not yet Almost I got it!

I can look for repeated calculations 
and other repeated steps to make 
generalizations. 

Not yet Almost I got it!

Presentation Screens 
2–4

Explore
Activity

Presentation Screen 
5

Explore
Building Math 
Habits of Mind

Opportunities For Extension (optional)

Students could extend this investigation by drawing 
additional balanced dog-walker diagrams using the strengths 
of the dogs in the lesson or creating their own dogs with 
different strengths.

Name:                             Date:        Period:        

ActivityActivity

Walking Dogs Like a Pro

6. Rename the dog-walker’s balancing techniques using language that makes the  
most sense to you.

Old name: Addition Property of Equality

New name: 

Old name: Subtraction Property of Equality

New name:

Old name: Multiplication Property of Equality

New name:

Old name: Division Property of Equality

New name: 

Grade 7 Unit 6 Explore Activity  
5

Name:   Date:   Period: 

Activity

Walking Dogs Like a Pro

2. How can you balance three dogs on two leashes, holding one leash in each hand?
Find as many answers as you can.

3. How can you balance four dogs on two leashes, holding one leash in each hand?
Find as many answers as you can.

4. How can you balance all five dogs on two leashes, holding one leash in each hand?
Find as many answers as you can.

Your next challenge is to figure out the strength of the two new dogs in the diagram — whose 
strengths have not been labeled. Assume that the dog walker feels an equal pull in both 
directions, and that the dogs who look the same have the same strength.

5. What is the strength of each new dog? Explain your thinking.

Grade 7 Unit 6 Explore Activity
4

Welcome to Pawston University! We have produced some of the nation’s finest dog walkers.  
Your first challenge is to position the dogs on their leashes so that the dog walker is balanced.

Lesson # Lesson Title 5

Grade 7 Unit 6 Explore Lesson at a Glance5

7
Math Language Development Resources

GRADE Students are provided with sentences 
in English and Spanish. They work 
together with you to choose the habits 
of mind they strengthened during the 
Explore. 

Students are provided with 
sentences in English and Spanish. 
They work with a partner to choose 
the habits of mind they strengthened 
during the Explore, using sentence 
frames for discussion.

Students are provided with sentences 
in English and Spanish. They work 
with a partner to choose the habits of 
mind they strengthened during the 
Explore and craft their own sentences 
during discussion.

Emerging Expanding Bridging

(SMP.4)

 CA CCSSM: Building Toward 7.EE.4, SMP.1, SMP.2, SMP.4



Name:                             Date:        Period:        

Activity

Walking Dogs Like a Pro

2. How can you balance three dogs on two leashes, holding one leash in each hand? 
Find as many answers as you can.

3. How can you balance four dogs on two leashes, holding one leash in each hand? 
Find as many answers as you can.

4. How can you balance all fi ve dogs on two leashes, holding one leash in each hand? 
Find as many answers as you can.

Your next challenge is to fi gure out the strength of the two new dogs in the diagram — whose 
strengths have not been labeled. Assume that the dog walker feels an equal pull in both 
directions, and that the dogs who look the same have the same strength.

5. What is the strength of each new dog? Explain your thinking.

Grade 7 Unit 6 Explore Activity
502

Welcome to Pawston University! We have produced some of the nation’s fi nest dog walkers. 
Your fi rst challenge is to position the dogs on their leashes so that the dog walker is balanced.

Each new dog has a strength of 2.5. Responses vary. I found out that the left side had a combined 
strength of 14. I realized the right side already had a strength of 9, so I knew it needed 5 more to 
be balanced with the left. Because there are two new dogs of equal strength, I divided 5 by 2 to 
get 2.5. Each new dog must have a strength of 2.5 to balance the pull in both directions.

Responses vary. 
• Dale (1) + Eartha (2) = Fifi  (3)
• Eartha (2) + Greg (6) = Harriet (8)

Responses vary. 
• Dale (1) + Harriet (8) = Fifi  (3) + Greg (6)
• Dale (1) + Eartha (2) + Fifi  (3) = Greg (6)

Eartha (2) + Harriet (8) = Dale (1) + Fifi  (3) + Greg (6)

 ELD.PI.7.6.Em, Ex, Br, ELD.PI.7.10.Em, Ex, Br

Launch  
Display the image showing the five dogs and share 
that the first challenge is to balance these dogs on 
their leashes, according to their strengths. Refer 
to the balanced dog-walker in the second image of 
the Warm-Up.

Consider asking, “What must be true about the 
strengths of the dogs for the dog walker to be 
balanced?” Ensure that students understand that 
the total strength of the dogs on either side of the 
dog walker must be the same to achieve balance.

Monitor 

Accessibility: Conceptual Processing 
Encourage students to write the strengths of the 
dogs on small pieces of paper and manipulate 
them by hand to determine the total strength of 
the dogs on each leash.

Pause briefly to invite students to share where 
they placed the dogs for Problems 2–4. 

Display student responses using equality 
statements. Be sure to include a student who 
reversed the sides of the dogs, which is equally valid. 

Select and sequence students’ strategies for 
determining the missing values to share during the 
Connect. 

Di�erentiation (Problem 5) 

Look for students who: Respond to Student Thinking

Need support getting 
started.

Support Consider asking,  
 “What is the strength of the 
dogs on the left? What must 
be true about the dogs on 
the right?” 

Think each each new dog 
has a strength of 5.

Support Encourage them to 
add the values on the right 
side and make sure they are 
balanced with the values on 
the left. 

Use any of the following 
strategies:
• Trial and error
•  Count from 9 to 

determine a missing 
combined value of 5.

•  Subtract 9 from 14 
to determine the 
difference that accounts 
for the unknown 
combined value. 

Strengthen Invite students 
share their strategy during 
the Connect. 

1
2

2

A

D

————————————————— Activity 1 continued 

Activity Walking Dogs Like a Pro
Purpose: Students model balancing dogs of varying strengths on opposite sides of 
the dog walker, then determine the strength of an unknown dog to reintroduce the 
concept of variables in equations.

 Pairs |   30 min

Presentation Screens  
2–4

 Short on time? Consider facilitating the first challenge as a whole class. 

Lesson Explore

Activity

7Grade 7 Unit 6 Explore Activity

(SMP.4)

(SMP.2)

Name:                           Date:         Period:       

Unit 6

Lesson

Explore: Keeping 
the Balance
How can we use a dog-walker model to help us 
make sense of balance and equality?

Warm-Up 
1. Here are two diagrams. What do you notice? What do you wonder? 

I notice. . .                 I wonder. . .

501
Grade 7 Unit 6 Explore Warm-Up

Responses vary. 
• Ace is strong enough to pull Bobby 

and the dog walker off  balance.
• Ace is strong enough to balance 

evenly with Bobby and Champ 
pulling together.

Responses vary. 
• Is Ace the strongest dog?
• How does adding Champ aff ect the 

balance?

Generalized Numbers Leading to Algebra    Building Toward 7.EE.4, SMP.1, SMP.2, SMP.4

 ELD.PI.7.2.Em, Ex, Br

Launch  

Display Diagram A and Diagram B. Use the Notice 
and Wonder routine to promote curiosity and help 
students make sense of the dog-walker model.

To support students getting started, say, “What 
do you see happening in the first diagram.”

Encourage students to share their thinking with 
their partner before writing an answer.

Math Identity and Community Consider 
celebrating variety and creativity in what 
students notice and wonder, including things that 
surprised you or that you think other students 
may not have noticed.

Connect 
Invite students to share their observations about 
the diagrams and how the top image differs from 
the bottom one.

Share that the second picture represents a 
balanced dog walker. Balance and equality will be 
important themes throughout this unit.

Consider asking: 
•   “What is an example of something in your own life that 

you feel you must ‘balance’?” 
•   “How do we represent balance in math?” Using an 

equal sign

��

  Key Takeaway: The dog walker is 
balanced when she can manage the 
strength of all the dogs she is walking 
without being pulled to the left or right.

1

1

2

Purpose: Students use the Notice and Wonder routine to make sense of balanced  
and unbalanced situations.

Presentation Screen  
1

 Pairs |   5 min 

Warm-Up 
Lesson Explore

Warm-Up

Grade 7 Unit 6 Explore Warm-Up6

 ELD.PI.7.1.Em, Ex, Br(SMP.1)







Name:                             Date:        Period:        

Activity

Building Math Habits of Mind

Grade 7 Unit 6 Explore Activity
504

 Discuss: 
• Which of these habits of mind did you strengthen during this activity?

• How did you use the one(s) you selected?

I can slow down and � rst make sense of 
a challenging problem before trying to 
solve it. 

Not yet Almost I got it!

I can represent real-world problems 
using equations and inequalities and 
interpret their solutions within the 
context of the problem. 

Not yet Almost I got it!

I can justify my thinking and ask questions 
to help me understand the thinking of 
others. 

Not yet Almost I got it!

I can apply the math that I know to 
solve real-world problems, making 
assumptions and revising my thinking as 
needed.

Not yet Almost I got it!

I can select an appropriate tool to help me 
solve problems. 

Not yet Almost I got it!

I can communicate my thinking and 
solutions clearly to others. 

Not yet Almost I got it!

I can look for structure or patterns to help 
me solve problems. 

Not yet Almost I got it!

I can look for repeated calculations 
and other repeated steps to make 
generalizations. 

Not yet Almost I got it!

Building Math Habits of Mind  
Invite students to pair with a di�erent partner 
than the one they worked with during the Activity. 
Read aloud the discussion prompt in the Student 
Edition and invite partners to discuss which habits 
of mind they utilized and strengthened during the 
Activity.

Multilingual/English Learners If possible, 
pair students together who speak the same 
primary language and allow them to discuss their 
responses in their primary language.

Invite pairs of students to share the di�erent 
habits of mind they selected and how they used 
them during the Activity. Consider asking (if these 
do not come up during the discussion):

•  “How did you make sense of the dog-walker model?”
  

•   “How does the dog-walker model help determine 
unknown values?”

•   “How does the dog-walker model represent the 
properties of equality?”

Math Identity and Community Invite students 
to share strategies they found helpful and give 
credit to the students who shared them.

5

ELEL

Presentation Screen  
5

Lesson Explore

Building Math 
Habits of MindBuilding Math Habits of Mind

Purpose: Students discuss the mathematical habits of mind they strengthened 
during the Activity. 

 Pairs |   10 min

 Short on time? See manuscript for description text. 

9Grade 7 Unit 6 Explore Activity

(SMP.1)

(SMP.2)

(SMP.4)



Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up
 Pairs Sharing a Device |   5 min

Activity 1
 Pairs Sharing a Device |   20 min

Activity 2
 Pairs Sharing a Device |   10 min

Students make predictions and determine 
unknown values in the relationship between the 
stage number of a design and the number of 
toothpicks and tiles that border it.

Students use patterns to make predictions  
about the number of toothpicks and tiles in  
di�erent designs. 

Students make their own designs  
and use repeated reasoning to  
make predictions.

Activity 2 Sheet, one per pair

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students synthesize their understanding of how 
to make predictions about visual patterns. 

Students demonstrate their understanding 
by using a pattern to make a prediction about 
a future stage of a design.

For students using print: Show What You  
Know Sheet

Consider using the sca�olds 
from the Math Language 
Development Resources 
with Activity 2 to support 
math language acquisition 
for your students.

Why digital?

Students use digital interactions to develop 
conceptual understanding of how the 
perimeter and area of each design grow.

Lesson # Lesson Title 11

Grade 7 Unit 6 Lesson 1 Lesson at a Glance11

Pacing: Screen 1

1

Pacing: Screens 2–4, Screens 5–6

2-6

Pacing: Screens 7–8

7-8

Pacing: Screens 9, 12

9, 12

Pacing: Screens 10–11

10-11

Students work together with you 
to identify patterns using sentence 
frames to explain their thinking.

Guiding questions are provided for you 
to help students explain the pattern 
using simple phrases.

Students work with a partner to 
identify the patterns in two di�erent 
designs and use sentence frames to 
explain their thinking.

Guiding questions are provided for 
you to help students explain the 
pattern using simple sentences.

Students work with a partner to 
identify the patterns in two di�erent 
designs and use sentence frames to 
explain their thinking.

Guiding questions are provided for you 
to help students explain the pattern 
using longer phases or complete 
sentences with math vocabulary.

Emerging Expanding Bridging

(SMP.3) (SMP.8)

 CA CCSSM: Building Toward 7.EE.4.a, SMP.3, SMP.8

Lesson

Lesson # Lesson Title 10

1

Unit 6

Toothpicks and Tiles
Determining Unknowns in Patterns

Let’s make predictions about relationships. 

Vocabulary
Review Vocabulary

scale factor scaled copy

Grade 7 Unit 6 Lesson 1 Explore: Toothpicks and Tiles10

OPTIONAL This lesson is optional as the standards 
are addressed in other lessons within  
this course. Today’s Big Ideas

Building On

7.RP.2

CA ELD Standards: ELD.PI.7.6, ELD.PI.7.10,  
ELD.PII.7.5

Focus on the Big Ideas

  Today’s Goals  Unit Rates in the World CC2   

 Generalized Numbers Leading to AlgebraNS

1. Goal: Make predictions and calculate unknown values in different 
patterns.

2. Language Goal: Describe strategies for making predictions based 
on a visual pattern. (Reading and Writing)

 Why? In order to . . .DI  How? Students will . . .SMP  What? While . . .CC

Predict the number of 
toothpicks or border tiles 
in the next stage (DI2)

Look for patterns and 
construct arguments about 
the patterns they observe 
(SMP.3)

Calculating unknown 
values that follow from 
those patterns (CC2)

Connections and Coherence

Students make predictions and determine unknown values in the 
relationship between the stage number of a design, the number of 
toothpicks that border it, and the number of tiles that border it.

  Prior Learning   Unit Rates in the World CC2  

In Units 2 and 4, students solved real-world and mathematical problems 
involving proportional relationships using four representations:  
descriptions, equations, graphs, and tables. In Unit 3, students explored a 
similar context of toothpicks in shapes.

  Future Learning   Unit Rates in the World CC2

In Lesson 2, students will use tape diagrams to represent and determine 
unknown values in proportional and non-proportional relationships. 

Number SenseNumber Sense
Generalized Numbers

Leading to Algebra

Integrating Rigor in Student Thinking

 Students observe the patterns in various designs and use problem-solving 
and computational strategies to make predictions about the number of 
border toothpicks and tiles at different stages.

 CA CCSSM
Building Toward

7.EE.4.a
Solve word problems leading to equations of the 
form px + q = r and p(x + q) = r, where p, q, and 
r are specific rational numbers. Solve equations 
of these forms fluently. Compare an algebraic 
solution to an arithmetic solution, identifying 
the sequence of the operations used in each 
approach.

Mathematical Practices: SMP.3, SMP.8



Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up
 Pairs Sharing a Device |   5 min

Activity 1
 Pairs Sharing a Device |   20 min

Activity 2
 Pairs Sharing a Device |   10 min

Students make predictions and determine 
unknown values in the relationship between the 
stage number of a design and the number of 
toothpicks and tiles that border it.

Students use patterns to make predictions  
about the number of toothpicks and tiles in  
di�erent designs. 

Students make their own designs  
and use repeated reasoning to  
make predictions.

Activity 2 Sheet, one per pair

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students synthesize their understanding of how 
to make predictions about visual patterns. 

Students demonstrate their understanding 
by using a pattern to make a prediction about 
a future stage of a design.

For students using print: Show What You  
Know Sheet

Consider using the sca�olds 
from the Math Language 
Development Resources 
with Activity 2 to support 
math language acquisition 
for your students.

Why digital?

Students use digital interactions to develop 
conceptual understanding of how the 
perimeter and area of each design grow.

Lesson # Lesson Title 11

Grade 7 Unit 6 Lesson 1 Lesson at a Glance11

Pacing: Screen 1

1

Pacing: Screens 2–4, Screens 5–6

2-6

Pacing: Screens 7–8

7-8

Pacing: Screens 9, 12

9, 12

Pacing: Screens 10–11

10-11

Students work together with you 
to identify patterns using sentence 
frames to explain their thinking.

Guiding questions are provided for you 
to help students explain the pattern 
using simple phrases.

Students work with a partner to 
identify the patterns in two di�erent 
designs and use sentence frames to 
explain their thinking.

Guiding questions are provided for 
you to help students explain the 
pattern using simple sentences.

Students work with a partner to 
identify the patterns in two di�erent 
designs and use sentence frames to 
explain their thinking.

Guiding questions are provided for you 
to help students explain the pattern 
using longer phases or complete 
sentences with math vocabulary.

Emerging Expanding Bridging

7
Math Language Development Resources

GRADE

(SMP.3) (SMP.8)

 CA CCSSM: Building Toward 7.EE.4.a, SMP.3, SMP.8



2

3

4

16 20

24 28

Explanations vary. The number of 
toothpicks is always a multiple of  
8, and 100 is not a multiple of 8.

Stage 12

Explanations vary. I know that the 
number of border tiles goes up by 8 
with each stage. So, if I keep adding 8,  
I get to 100 at Stage 12.

Launch  
Display the �gures and read the description aloud.

Invite students to share what they remember 
about scaled copies and scale factor.

Consider asking: 
•   “How do you know Stage 2 is a scaled copy of Stage 1? 

What is the scale factor?“
•   “What is the relationship between the scale factor and 

the number of border toothpicks?” 
•   “Is the relationship between the scale factor and the 

number of border toothpicks proportional? Why or 
why not?” 

•   “What is the relationship between the number of 
border toothpicks and the number of border tiles?” 

•   “Is the relationship between the stage number and the 
number of border tiles proportional? Why or why not?” 

Monitor  
Listen for students who make connections 
between their prior knowledge, the images, and 
the table.

Invite students using print to sketch Stage 3 or 
look at it on a screen.

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca­olds and supports 
are available in the Math Language Development 
Resources.

Pause and invite students to justify whether 
there will be a stage with 100 toothpicks or tiles. 
Consider inviting students to share their reasoning 
and to build on others’ reasoning.

MLR1: Stronger and Clearer Each Time 
(optional) Consider using this routine to support 
students in developing precise language. Invite 
students to meet with a partner, give feedback 
on each other’s drafts, then use the feedback 
to write a second clearer draft. See the Routine 
Facilitation Guide for more information.

Multilingual/English Learners To support 
students in giving feedback, consider displaying 
prompts such as: 

•  “How do you know that _______?”
•  “What do you mean when you say ______?”
•   “Can you say that another way?”  

(Writing and Speaking)

————————————————— Activity 1 continued 

1
2

2

3-4

ELEL

ELEL

ELEL

Activity

# Name:                             Date:        Period:        

Activity

1
Patterns and Predictions

Stage 1 shows two figures. Stages 2 and 3 are scaled copies of Stage 1. Stage x is a 
scaled copy of Stage 1 with a scale factor of x.

Stage 1 Stage 2

Stage
Border 

Toothpicks
Border 

Tiles

1 8 12

2

3

Will there ever be a stage with exactly 100 toothpicks? Explain your thinking. 

There is a stage that uses 100 border tiles. Which stage? Explain your thinking.

2

3

4

How many border toothpicks and 
tiles are in Stages 2 and 3? 

Grade 7 Unit 6 Lesson 1 Activity 1
8

Purpose: Students use patterns to make predictions about the number of toothpicks  
and tiles in different designs.

 Pairs Sharing a Device |   20 min | Pacing: Screens 2–4, Screens 5–6

Activity 1 Patterns and Predictions

Students using print

Students using digital

Grade 7 Unit 6 Lesson 1 Activity 113

 ELD.PI.7.6.Em, Ex, Br 

 ELD.PI.7.6.Em, Ex, Br 

 ELD.PI.7.10.Em, Ex, Br, ELD.PII.7.5.Em, Ex, Br

(SMP.3)

(SMP.3)

(SMP.6)

Students using digital
1

8 12

Launch  
Consider asking, “What do you notice and wonder 
about the image?”

Discuss what a border toothpick is and what a 
border tile is. 

Encourage students to sketch to show how  
they counted.

Connect   
Invite students to share the different ways they 
counted the number of toothpicks and tiles.

1
1

2

Name:   Date:   Period: 

Unit 6

Lesson

1

Toothpicks 
and Tiles
Let’s make predictions about relationships.

Warm-Up
Here are two identical copies of the same shape.  
One has a border of toothpicks around it. The other  
has a border of tiles.

How many toothpicks are used?

How many tiles? 

1 Toothpick Tile

7
Grade 7 Unit 6 Lesson 1 Warm-Up

Unit Rates in the World    Building Toward 7.EE.4.a, SMP.3, SMP.8

Students using print

Warm-Up 
Purpose: Students make predictions and determine unknown values in the relationship 
between the stage number of a design and the number of toothpicks and tiles that border it.

 Pairs Sharing a Device |   5 min | Pacing: Screen 1

Grade 7 Unit 6 Lesson 1 Warm-Up12



2

3

4

16 20

24 28

Explanations vary. The number of 
toothpicks is always a multiple of  
8, and 100 is not a multiple of 8.

Stage 12

Explanations vary. I know that the 
number of border tiles goes up by 8 
with each stage. So, if I keep adding 8,  
I get to 100 at Stage 12.

Launch  
Display the �gures and read the description aloud.

Invite students to share what they remember 
about scaled copies and scale factor.

Consider asking: 
•   “How do you know Stage 2 is a scaled copy of Stage 1? 

What is the scale factor?“
•   “What is the relationship between the scale factor and 

the number of border toothpicks?” 
•   “Is the relationship between the scale factor and the 

number of border toothpicks proportional? Why or 
why not?” 

•   “What is the relationship between the number of 
border toothpicks and the number of border tiles?” 

•   “Is the relationship between the stage number and the 
number of border tiles proportional? Why or why not?” 

Monitor  
Listen for students who make connections 
between their prior knowledge, the images, and 
the table.

Invite students using print to sketch Stage 3 or 
look at it on a screen.

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca­olds and supports 
are available in the Math Language Development 
Resources.

Pause and invite students to justify whether 
there will be a stage with 100 toothpicks or tiles. 
Consider inviting students to share their reasoning 
and to build on others’ reasoning.

MLR1: Stronger and Clearer Each Time 
(optional) Consider using this routine to support 
students in developing precise language. Invite 
students to meet with a partner, give feedback 
on each other’s drafts, then use the feedback 
to write a second clearer draft. See the Routine 
Facilitation Guide for more information.

Multilingual/English Learners To support 
students in giving feedback, consider displaying 
prompts such as: 

•  “How do you know that _______?”
•  “What do you mean when you say ______?”
•   “Can you say that another way?”  

(Writing and Speaking)

————————————————— Activity 1 continued 

1
2

2

3-4

ELEL

ELEL

ELEL

Activity

# Name:                             Date:        Period:        

Activity

1
Patterns and Predictions

Stage 1 shows two figures. Stages 2 and 3 are scaled copies of Stage 1. Stage x is a 
scaled copy of Stage 1 with a scale factor of x.

Stage 1 Stage 2

Stage
Border 

Toothpicks
Border 

Tiles

1 8 12

2

3

Will there ever be a stage with exactly 100 toothpicks? Explain your thinking. 

There is a stage that uses 100 border tiles. Which stage? Explain your thinking.

2

3

4

How many border toothpicks and 
tiles are in Stages 2 and 3? 

Grade 7 Unit 6 Lesson 1 Activity 1
8

Purpose: Students use patterns to make predictions about the number of toothpicks  
and tiles in different designs.

 Pairs Sharing a Device |   20 min | Pacing: Screens 2–4, Screens 5–6

Activity 1 Patterns and Predictions

Students using print

Students using digital

Grade 7 Unit 6 Lesson 1 Activity 113

 ELD.PI.7.6.Em, Ex, Br 

 ELD.PI.7.6.Em, Ex, Br 

 ELD.PI.7.10.Em, Ex, Br, ELD.PII.7.5.Em, Ex, Br

(SMP.3)

(SMP.3)

(SMP.6)



Students using print

Students using digital
7

8

Responses vary.

Designs vary.

Responses vary. The difference between Stage 1 and all the other stages 
happens in the top row of tiles. In Stages 2 and beyond, there is an even 
number of tiles in the top row (8, 10, 12, etc.). In Stage 1, the pattern 
breaks. Instead of 6 tiles, there are 5 because some tiles “collide.”

Launch  
To encourage creativity, challenge students to 
create designs that have different numbers of tiles 
in Stage 4 than the previous examples.

  Distribute the Activity 2 Sheet to students 
using print. This may also be helpful for 
students using digital who need support  
getting started. 

Monitor  
Look for a variety of strategies in making 
predictions, such as:
• Sketching Stage 4 of their design. 
• Adding and completing table rows for future stages.

Capture unique and creative designs.

Accessibility: Visual-Spatial Processing 
To support students with interpreting visual 
representations, invite them to use their Student 
Edition to draw on.

Differentiation: You’re invited to explore 
more. (Stretch) Invite students who would like 
to explore patterns further to complete this 
optional task. Encourage them to discuss their 
thinking with a partner.

Connect  
Share captured designs. 

Invite students to make predictions about how 
many border toothpicks and tiles will be used in 
their classmates’ designs at various stages. 

Discuss what patterns students noticed and how 
they used repeated reasoning in several different 
designs.

1
7

2

A

8 D

3
7

Activity 2 Unique Designs
Purpose: Students make their own designs and use repeated reasoning to make predictions.

 Pairs Sharing a Device |   10 min | Pacing: Screens 7–8
Name:                             Date:        Period:        

Activity

2
Unique Designs

Choose one of these Stage 1 designs or create your own.

Design A Design B Design C Create Your Own

a  Use the Activity 2 Sheet to 
determine the number of border 
toothpicks and tiles for Stages 1–3 
of the design you chose.

b  Predict how many border tiles  
are used in Stage 4. 

7

Stage
Border 

Toothpicks
Border 

Tiles

1

2

3

You’re invited to explore more.

There’s something unusual about the number of border tiles in Stage 1 of this design.

Stage 1 Stage 2 Stage 3 Stage 4

Why is Stage 1 different from  
Stages 2 and beyond?

8

Stage Border 
Toothpicks

Border 
Tiles

1 12 15

2 24 28

3 36 40

4 48 52

Grade 7 Unit 6 Lesson 1 Activity 2
10

 Short on time? Consider omitting this activity.

Grade 7 Unit 6 Lesson 1 Activity 215

(SMP.8)

(SMP.8)

Students using digital
5

6

64

Explanations vary. There are 12 more toothpicks 
at each stage, so there would be 60 toothpicks at 
Stage 5. Then I added 4 to get 64 because there 
are always 4 more tiles than toothpicks.

Stage 8

Monitor  
Look for students whose descriptions use 
different levels of precision. 

Multilingual/English Learners Provide 
sentence frames to help students explain their 
strategy (e.g., First, ________. Then, ________.). 
(Writing and Speaking)

Select and sequence different strategies to 
determine the stage number to highlight during 
the Connect.

Differentiation

Look for students who: Respond to Student Thinking

Need support getting 
started. 

Support Consider asking, 
“How might a drawing help 
you? How might the table 
help you?”

Identify a pattern and add 
rows to the table to fill 
them in. 

Strengthen Consider asking, 
“What is the relationship 
between toothpicks and 
tiles? How can that help you 
here?”

Multiply the stage number 
by 12 to get the number 
of border toothpicks, 
and then add 4 to get the 
number of border tiles. 

Strengthen Select and 
sequence these strategies to 
share during the Connect.

Use an expression or an 
equation to help them.

Connect  
Demonstrate how to test students’ predictions 
for the stage that uses 100 border tiles by entering 
incorrect responses first, followed by the correct 
response.

Math Identity and Community Consider 
inviting students to share what they learned 
from strategies that did not work.

To surface the Key Takeaway, share captured 
strategies for determining which stage has  
100 tiles. 

��

  Key Takeaway: There are several different 
strategies for determining an unknown 
stage number, including making a table, 
working backward, and using the constant 
of proportionality.

2
5

ELEL

6

D

3

Activity 1 Patterns and Predictions (continued)

Purpose: Students use patterns to make predictions about the number of toothpicks  
and tiles in different designs. 

 Pairs Sharing a Device |  20 min | Pacing: Screens 2–4, Screens 5–6
Name:                             Date:        Period:        

Patterns and Predictions (continued)

Activity

1

Here is a new design.

Stage 1 Stage 2

Stage 3 Stage 4

Stage
Border 

Toothpicks
Border 

Tiles

1 12 16

2 24 28

3 36 40

4 48 52

Which stage uses 100 border tiles?

5

How many border tiles will there be 
in Stage 5? Explain your thinking. 

6

Grade 7 Unit 6 Lesson 1 Activity 1
9

Students using print

Grade 7 Unit 6 Lesson 1 Activity 114

(SMP.3)





D  Differentiation

Show What You Know

Name:   Date:   Period:  

6.01

298 © Amplify Education, Inc and its licensors. Amplify Desmos Math is based  
on curricula from Illustrative Mathematics (IM) and Open Up Resources.

Here is the pattern from the Synthesis.

Stage 1 Stage 2 Stage 3 Stage 4

Will there be a stage that uses exactly 50 border tiles? 
Explain your thinking. 

2 31 54

• I can make predictions and calculate 
unknown values in di­erent patterns.

• I can describe my strategy for making 
predictions based on a pattern.

2 31 54

How well did you understand the math in  
this lesson?

How did you feel about this lesson?

Re�ect on the math from this lesson.

Stage Border Tiles

1 10

2 16

3 22

4 28

Students using print

Students using digital

S  Support S  Strengthen S  Stretch

Provide targeted intervention. Reinforce students’ understanding. Challenge students and extend their learning.

If student work shows partial 
understanding of calculating unknown 
values in patterns . . .

Students will have more opportunities 
to develop their understanding of these 
concepts in Lessons 2–7. You may choose 
not to intervene now.

If student work shows conceptual 
understanding with minor errors, 
consider:

•  Assigning the Lesson Practice.

If students would enjoy an additional 
challenge, consider:

•  Inviting them to complete the You’re 
invited to explore more task from  
this lesson. 

•  Assigning the Sub-Unit 1 Extension 
Problems. 

Use the Math Language Development Resources for further language support with all your  
students, including those building English proficiency.

• English/Spanish cognates, e.g., scale/
escala, factor/factor, copy/copia

• English/Spanish Glossary

• Frayer model templates

• Math Language Routine display structures

• Vocabulary routines

Math Language Development

7
Math Language Development Resources

GRADE

10-11

Explanations vary. Each stage adds 6 new 
tiles. If I keep adding 6 tiles, later stages 
will have 46 and 52 tiles, but not 50.

Today’s Goal  
1. Goal: Make predictions and calculate 

unknown values in different patterns. 
•  In the Show What You Know, students predict 

whether it is possible to have a stage that uses a 
given number of tiles.

2. Language Goal: Describe strategies for 
making predictions based on a visual 
pattern. (Reading and Writing)

10-11

Show What You Know
Purpose: Students demonstrate their understanding by using a pattern to make  
a prediction about a future stage of a design. 

 Independent |   5 min | Pacing: Screens 10–11

Grade 7 Unit 6 Lesson 1 Show What You Know | Differentiation17

  Support, Strengthen, and 
Stretch learning by assigning 
these digital resources that 
adjust to each student’s 
current level of skill and 
understanding. 

• Boost Personalized Learning
• Fluency Practice
• Math Adventures

Use after Lesson 1

Students using print

Synthesis

Summary 6.01

Here is a new pattern. 

Stage 1 Stage 2 Stage 3 Stage 4

Border Tiles: 10 Border Tiles: 16 Border Tiles: 22 Border Tiles: 28

Describe how you can determine the number of border tiles at any stage.

9

12

Analyzing shape patterns can help you understand number patterns. Here is a design 
made with border toothpicks and border tiles.

Stage 1 Stage 2 Stage 3

Stage Border 
Toothpicks

Border 
Tiles

1 6 10

2 12 16

3 18 22

 

 
   

In Stage 1, there are 6 toothpicks. In 
Stage 2, there are 12 while in Stage 3, 
there are 18. The number of toothpicks 
increases by 6 each time. The table shows 
that the number of tiles is always 4 more 
than the number of toothpicks.

We can extend these rules to make 
predictions about any stage of the pattern. 
For example, in Stage 5 there will be 30 
toothpicks and the number of border tiles 
will be 4 greater, 34.

Grade 7 Unit 6 Lesson 1 Synthesis | Summary
509

Responses vary. I can determine the number of toothpicks because it’s like the 
perimeter of the shape, or 6 times the stage number. The number of tiles is 4 
more than the number of toothpicks.  

Students using digital
9

Responses vary. I can determine the 
number of toothpicks because it’s like 
the perimeter of the shape, or 6 times 
the stage number. The number of tiles is 
4 more than the number of toothpicks.

Synthesis  
Invite students to respond independently then 
share their thinking with a partner. 

Capture and share a variety of ideas, such as:
•  connecting the number of toothpicks to the perimeter 

of the shape. 
•  noticing that the number of tiles is 4 more than the 

number of toothpicks. 

Consider asking, “What connections do you see 
between these responses?”

Math Identity and Community Invite students 
to share strategies they found helpful and give 
credit to the students who shared them.

Invite students to refer to the Summary during 
Practice or anytime during the year.

��

  Lesson Takeaway: Identifying patterns 
can help make predictions and determine 
unknown values in relationships. 

9

12

Synthesis
Purpose: Students synthesize their understanding of how to make predictions  
about visual patterns. 

 Whole Class |   5 min | Pacing: Screen 9, 12
Synthesis

Summary 6.01

Here is a new pattern. 

Stage 1 Stage 2 Stage 3 Stage 4

Border Tiles: 10 Border Tiles: 16 Border Tiles: 22 Border Tiles: 28

Describe how you can determine the number of border tiles at any stage.

9

12

Analyzing shape patterns can help you understand number patterns. Here is a design 
made with border toothpicks and border tiles.

Stage 1 Stage 2 Stage 3

Stage Border 
Toothpicks

Border 
Tiles

1 6 10

2 12 16

3 18 22

 

 
  

In Stage 1, there are 6 toothpicks. In 
Stage 2, there are 12 while in Stage 3, 
there are 18. The number of toothpicks 
increases by 6 each time. The table shows 
that the number of tiles is always 4 more 
than the number of toothpicks.

We can extend these rules to make 
predictions about any stage of the pattern. 
For example, in Stage 5 there will be 30 
toothpicks and the number of border tiles 
will be 4 greater, 34.

Grade 7 Unit 6 Lesson 1 Synthesis | Summary
11

Grade 7 Unit 6 Lesson 1  Synthesis16

 ELD.PI.7.10.Em, Ex, Br 



D  Differentiation

Show What You Know

Name:   Date:   Period:  

6.01

298 © Amplify Education, Inc and its licensors. Amplify Desmos Math is based  
on curricula from Illustrative Mathematics (IM) and Open Up Resources.

Here is the pattern from the Synthesis.

Stage 1 Stage 2 Stage 3 Stage 4

Will there be a stage that uses exactly 50 border tiles? 
Explain your thinking. 

2 31 54

• I can make predictions and calculate 
unknown values in di­erent patterns.

• I can describe my strategy for making 
predictions based on a pattern.

2 31 54

How well did you understand the math in  
this lesson?

How did you feel about this lesson?

Re�ect on the math from this lesson.

Stage Border Tiles

1 10

2 16

3 22

4 28

Students using print

Students using digital

S  Support S  Strengthen S  Stretch

Provide targeted intervention. Reinforce students’ understanding. Challenge students and extend their learning.

If student work shows partial 
understanding of calculating unknown 
values in patterns . . .

Students will have more opportunities 
to develop their understanding of these 
concepts in Lessons 2–7. You may choose 
not to intervene now.

If student work shows conceptual 
understanding with minor errors, 
consider:

•  Assigning the Lesson Practice.

If students would enjoy an additional 
challenge, consider:

•  Inviting them to complete the You’re 
invited to explore more task from  
this lesson. 

•  Assigning the Sub-Unit 1 Extension 
Problems. 

Use the Math Language Development Resources for further language support with all your  
students, including those building English proficiency.

• English/Spanish cognates, e.g., scale/
escala, factor/factor, copy/copia

• English/Spanish Glossary

• Frayer model templates

• Math Language Routine display structures

• Vocabulary routines

Math Language Development

7
Math Language Development Resources

GRADE

10-11

Explanations vary. Each stage adds 6 new 
tiles. If I keep adding 6 tiles, later stages 
will have 46 and 52 tiles, but not 50.

Today’s Goal  
1. Goal: Make predictions and calculate 

unknown values in different patterns. 
•  In the Show What You Know, students predict 

whether it is possible to have a stage that uses a 
given number of tiles.

2. Language Goal: Describe strategies for 
making predictions based on a visual 
pattern. (Reading and Writing)

10-11

Show What You Know
Purpose: Students demonstrate their understanding by using a pattern to make  
a prediction about a future stage of a design. 

 Independent |   5 min | Pacing: Screens 10–11

Grade 7 Unit 6 Lesson 1 Show What You Know | Differentiation17

  Support, Strengthen, and 
Stretch learning by assigning 
these digital resources that 
adjust to each student’s 
current level of skill and 
understanding. 

• Boost Personalized Learning
• Fluency Practice
• Math Adventures

Use after Lesson 1



 Practice for this lesson is available online.

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

Students using print

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson

1–4 2

5 2

Spiral Review

Fluency 6 1

7–9 2

Test 
Practice 10–12 1

7
Intervention, Extension, and Investigation Resources

GRADE

Practice   Independent

Provide students with sufficient practice to build and reinforce their conceptual 
understanding, fluency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

Students using digital

Lesson 1 
Practice

Grade 7 Unit 6 Lesson 1 Practice18

Name:                           Date:        Period:       Practice
6.01

Problems 1–4: A sandwich store charges $20 to have 3 subs delivered and $26 to have 4 subs 
delivered. This includes the delivery fee.

1. How much does the store charge for each additional sub?

2. How much is the delivery fee? 

3. Is the relationship between the number of subs delivered and the total amount charged 
proportional? Explain your thinking. 

4. If the total charge is $56, how many subs are in the order? Explain your thinking. 

5. Here are scaled copies of a fi gure. The top three have a toothpick border and the bottom 
three have a tile border. Complete the table to show the number of toothpicks and tiles for 
diff erent stages.

Stage Border 
Toothpicks

Border 
Tiles

2

3

4

5

6

Stage 2 Stage 3 Stage 4

Grade 7 Unit 6 Lesson 1  Practice
12

6 18

9 24

12 30

15 36

18 42

$6

$2

No. Explanations vary. If they deliver 3 subs, they charge $6.67 per sub, but for 
4 subs, they charge $6.50 per sub.

9 subs. Explanations vary. The store charges $2 for delivery, leaving $54 for 
the subs. Since the store charges $6 per sub, 9 subs cost $54.

Name:                           Date:        Period:       Practice
6.01

6. Make each equation true by writing the correct operation.

48  (-8) = -6 (-40)  8 = -5

12  (-2) = 14 18  (-12) = 6

7.  Select all of the statements that are true.

 □ A. 9 - 5  = -2 · (-2)

 □ B. -10 ÷   ( -  
1

 — 
10

   )   = -1

 □ C. 0.5 - 1 + 2.5 = 2

 □ D. -   
2

 — 
3

    > 2 - 3

 □ E. 7 + 7 < -14

Problems 8–9: Maneli and Santiago are trying to solve the equation    2 — 3    + x =    1 — 3   .

• Maneli says: I think we should multiply each side by    3 — 2    because that is the reciprocal 
of    2 — 3   .

• Santiago says: I think we should add  -    2 — 3    to each side because that is the opposite of    2 — 3   .

8. Which person’s strategy should they use?

9. What is an equation that can be solved using the other person’s strategy?

 Problems 10–12: Rewrite each fraction in decimal form.

10.    
13

 — 
4

   11.    
15

 — 
8

   12.    
22

 — 
6

   

Spiral Review

Grade 7 Unit 6 Lesson 1  Practice
13

÷ ÷

− +

Santiago’s 

Responses vary.    2 — 3   x = 4

= 3.25 = 1.875 = 3.6

 CA CCSSM 

7.RP.2

7.RP.2, 
SMP.8

7.NS.1, 
7.NS.2

7.NS.1, 
7.NS.2

7.NS.2.d





Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up
 Independent |   5 min

Activity 1
 Pairs Sharing a Device |   15 min

Activity 2
 Pairs Sharing a Device |   15 min

Students make connections between tape 
diagrams and proportionality to reason about an 
unknown value in context.

Students connect tape diagrams to situations 
involving smudged receipts and use the tape 
diagrams to determine unknown costs.

Students connect situations to tape  
diagrams, including comparing and  
contrasting situations that lead to  
equations like px + q = r and p(x + q) = r.  
MLR8: Discussion Supports

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students synthesize their understanding  
of how to solve for unknowns using tape 
diagrams. Routine: Tell a Story

Students demonstrate their understanding  
by connecting situations to tape diagrams.

For students using print: Show What You Know 
Sheet

Consider using the sca�olds 
from the Math Language 
Development Resources 
with Activity 2 to support 
math language acquisition 
for your students.

Why digital?

Students use immediate feedback to 
understand what their tape diagrams  
mean in context.  

Lesson # Lesson Title 20

Grade 7 Unit 6 Lesson 2 Lesson at a Glance20

Pacing: Screen 1

1

Pacing: Screens 2–3, Screens 4–6

2-6

Pacing: Screens 7–8, Screen 9

7-9

Pacing: Screens 10, 13

10, 13

Pacing: Screens 11–12

11-12

7
Math Language Development Resources

GRADE Students are provided with support 
from you to write a description.

A guiding question is provided for 
you to support students in piecing 
together their descriptions of 
each section for a more concise 
explanation.

Students are provided with support 
from you or a partner to write a 
description.

A guiding question is provided for 
you to support students in piecing 
together their descriptions of 
each section for a more concise 
explanation using the word bank.

Students write a description with a 
partner.

A guiding question is provided for 
you to support students in piecing 
together their descriptions of 
each section for a more concise 
explanation through collaboration and 
re ection.

Emerging Expanding Bridging

(SMP.2)

 CA CCSSM: 7.EE.3, 7.RP.2, SMP.1, SMP.2, SMP.3

Lesson # Lesson Title 19

Smudged Receipts
Connecting Contexts and Tape Diagrams

Let’s represent situations with equations.

2
Lesson

Unit 6

Grade 7 Unit 6 Lesson 2 Smudged Receipts19

Today’s Big Ideas

Vocabulary
Review Vocabulary

distributive property

unit rate

tape diagram

Building On Building Toward

6.EE.5
6.RP.3

7.EE.4

CA ELD Standards: ELD.PI.7.1, ELD.PI.7.2,  
ELD.PI.7.3, ELD.PI.7.10

Focus on the Big Ideas

  Today’s Goals  Unit Rates in the WorldCC2  

 Generalized Numbers Leading to AlgebraNS

1. Goal: Use a tape diagram to determine an unknown value in context.

2. Language Goal: Interpret a tape diagram that represents a 
relationship in context. (Writing, Speaking, and Listening)

 Why? In order to . . .DI  How? Students will . . .SMP  What? While . . .CC

Make sense of tape 
diagrams that represent 
equations (DI1)

Connect tape diagrams 
to relationships in context 
(SMP.2)

Reasoning about 
unknown values (CC2)

Connections and Coherence

Students revisit tape diagrams and surface strategies to determine 
unknown values in situations. They begin by using tape diagrams to make 
connections to situations involving unit rate, leading them into informally 
representing equations of the form px + q = r and p(x + q) = r.

  Prior Learning Generalized Numbers Leading to Algebra

In Lesson 1, students extended their knowledge about relationships to  
explore patterns. They used tape diagrams in Unit 4 to reason about  
percent increases and decreases.

  Future Learning Generalized Numbers Leading to Algebra

In Lesson 3, students will use what they know about tape diagrams and 
situations to make sense of equations of the form px + q = r and  
p(x + q) = r.

Unit Rates in 
the World

Unit Rates in 
the World

Number SenseNumber Sense
Generalized Numbers

Leading to Algebra

Integrating Rigor in Student Thinking

  Students build conceptual understanding of writing equations by using 
tape diagrams to connect to situations and then apply previous experience 
with tape diagrams by using models to solve for variables.

 CA CCSSM
Addressing

7.EE.3
Solve multistep, real-life, and mathematical 
problems posed with positive and negative 
rational numbers in any form (whole 
numbers, fractions, and decimals) using tools 
strategically. Apply properties of operations 
to calculate with numbers in any form; convert 
between forms as appropriate, and assess 
the reasonableness of answers using mental 
computation and estimation strategies.

Also Addressing: 7.RP.2

Mathematical Practices: SMP.1, SMP.2, SMP.3

(SMP.2)



Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up
 Independent |   5 min

Activity 1
 Pairs Sharing a Device |   15 min

Activity 2
 Pairs Sharing a Device |   15 min

Students make connections between tape 
diagrams and proportionality to reason about an 
unknown value in context.

Students connect tape diagrams to situations 
involving smudged receipts and use the tape 
diagrams to determine unknown costs.

Students connect situations to tape  
diagrams, including comparing and  
contrasting situations that lead to  
equations like px + q = r and p(x + q) = r.  
MLR8: Discussion Supports

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students synthesize their understanding  
of how to solve for unknowns using tape 
diagrams. Routine: Tell a Story

Students demonstrate their understanding  
by connecting situations to tape diagrams.

For students using print: Show What You Know 
Sheet

Consider using the sca�olds 
from the Math Language 
Development Resources 
with Activity 2 to support 
math language acquisition 
for your students.

Why digital?

Students use immediate feedback to 
understand what their tape diagrams  
mean in context.  

Lesson # Lesson Title 20

Grade 7 Unit 6 Lesson 2 Lesson at a Glance20

Pacing: Screen 1

1

Pacing: Screens 2–3, Screens 4–6

2-6

Pacing: Screens 7–8, Screen 9

7-9

Pacing: Screens 10, 13

10, 13

Pacing: Screens 11–12

11-12

Students are provided with support 
from you to write a description.

A guiding question is provided for 
you to support students in piecing 
together their descriptions of 
each section for a more concise 
explanation.

Students are provided with support 
from you or a partner to write a 
description.

A guiding question is provided for 
you to support students in piecing 
together their descriptions of 
each section for a more concise 
explanation using the word bank.

Students write a description with a 
partner.

A guiding question is provided for 
you to support students in piecing 
together their descriptions of 
each section for a more concise 
explanation through collaboration and 
re ection.

Emerging Expanding Bridging

(SMP.2)

 CA CCSSM: 7.EE.3, 7.RP.2, SMP.1, SMP.2, SMP.3



2

3

The 3s represent the price of a side of 
pasta without any toppings.

The x represents the price of the 
toppings.

The length of the diagram represents 
the total cost of the pasta sides 
including the toppings.

$3.50

Explanations vary. 
• I know that the total is $9 and the 

honeydew is $2, so there is $7 left for two 
cantaloupes. Each cantaloupe has to be 
$3.50.

• The total is 9. 2 comes from the small 
piece of tape, so the length of the two x 
pieces of tape must be 7. I could divide by 
2 to determine that each x piece is 3.5.

Launch  
Demonstrate what happens when you drag the 
point to di�erent positions.

Consider asking, “How does this tape diagram 
di�er from the one in the Warm-Up?”

Invite students using print to analyze all three 
tape diagrams in the Student Edition instead of 
moving the point.

Multilingual/English Learners Invite students 
to share what they know about ordering food  
with additional toppings and receiving their 
receipt when they are  nished to increase access 
to the task. (Reading and Listening) 

Consider asking, “What toppings might be 
available to add on a pasta side?” Responses vary. 
Sauce, cheese, mushrooms

Monitor  
Capture snapshots of student thinking to share 
with the whole class during the Pause.

Pause brie�y to discuss strategies students used 
to determine the price of the cantaloupe without 
dragging. 

————————————————— Activity 1 continued 

1
2

ELEL

2

3

Activity

# Name:                             Date:        Period:        

Smudged Receipts

Activity

1

Pasta Express charges for toppings on the pasta sides. Here are some receipts from 
the orders and the tape diagrams that represent them.   

Pasta

Toppings

Total:

$6.00

$0.00

(2 @ $3.00)

$6.00

6

3 3

Pasta

Toppings

Total:

$6.00

$1.50

(2 @ $3.00)

$7.50

7.5

3 3 x

Pasta

Toppings

Total:

$6.00

$6.75

(2 @ $3.00)

$12.75

12.75

3 3 x

What does each part of the tape diagram represent?

a  The 3s represent . . . 

b  The x represents . . . 

c  The length of the tape diagram represents . . .

Here is a new receipt with some smudged 
numbers. 

Determine the price of a cantaloupe. Use the tape 
diagram if it helps with your thinking.

Explain your thinking. 

2

3
Honeydew

Canteloupe

Total:

$2.00

$

(1 @ $2.00)

(2 @ $        )

$9.00

9

2 x x

Grade 7 Unit 6 Lesson 2 Activity 1
15

Students using print

Students using digital

Activity 1 Smudged Receipts
Purpose: Students connect tape diagrams to situations involving smudged receipts 
and use the tape diagrams to determine unknown costs.

 Pairs Sharing a Device |   15 min | Pacing: Screens 2–3, Screens 4–6

22Grade 7 Unit 6 Lesson 2 Activity 1

 ELD.PI.7.10.Em, Ex, Br
 ELD.PI.7.1.Em, Ex, Br

Students using digital
1

• a. $3
• b. Responses vary. The total cost is 

shown at the top of the tape diagram. 
There are two equal parts, which 
represent two sides of plain pasta, and 
they are  
$3 each.

Launch  
To support making connections, consider 
asking students to share if they have seen similar 
diagrams. Students may connect the tape 
diagram to the diagrams that they used in a prior 
unit to represent percentages.

Accessibility: Conceptual Processing Invite 
students to answer a more concrete question 
first to support abstract thinking, such as:  
 “How can a tape diagram help you?”

To draw out prior knowledge, consider asking,  
 “How can a ratio be used to determine the cost 
per side of plain pasta? What does this ratio 
represent?”

Note: If it does not come up naturally, consider 
asking, “How does this scenario relate to the unit 
rate?”

Connect   
Invite students to share their response to part b. 

Consider asking: 

•   “How might the tape diagram look different if a 
topping was added to each side of pasta that cost an 
additional $1 each?”

•   “How might the tape diagram look different if there 
was a convenience fee of $2.75 charged to the total 
order?”

To surface the Key Takeaway, consider sharing 
that when the sides of pasta have no additional 
cost, the total cost can be divided by the number 
of sides of pasta because the cost per item is the 
same.

��

  Key Takeaway: A tape diagram can be 
used to determine an unknown value. 
For example, if there are 3 equal sized 
sections represented by a total of 18,  
a ratio can be used to determine the 
value of one section, also known as the 
unit rate.

1
1

A

2

Name:   Date:   Period: 

Unit 6

Lesson

2

Smudged Receipts
Let’s represent situations with equations.

Warm-Up 
Here is a tape diagram that represents  
2 sides of plain pasta that cost $6 in total at  
Pasta Express.

a  What is the price of each side of plain pasta?

b  � Discuss: Where do you see each part of the situation in  
the tape diagram?

1 6

? ?

14
Grade 7 Unit 6 Lesson 2 Warm-Up

Unit Rates in the World    7.EE.3, 7.RP.2, SMP.1, SMP.2, SMP.3

Students using print

Warm-Up 
Purpose: Students make connections between tape diagrams and proportionality to reason 
about an unknown value in context.

 Independent |   5 min | Pacing: Screen 1

Grade 7 Unit 6 Lesson 2 Warm-Up21

 ELD.PI.7.1.Em, Ex, Br





Students using digital
7

8

9

Explanations vary.
• Diagram A has 4 pieces of tape with a 3, which is like the 

four $3 delivery fees. There are also 4 y pieces, which is 
like the amount that each sibling can spend on food.

• Diagram C has 4 pieces of tape, one for each sibling. 
Each piece is y + 3 long because there is a $3 delivery 
fee for each meal, but they don’t know how much 
they are going to spend on food (y).”

Responses vary. If Raven and her 
siblings want the most money to spend 
on food, they should order from Burrito 
Express because each person would 
have $1.50 more to spend on food.

9.50

Launch  
Consider using the Which One Doesn’t Belong? 
routine to support students in noticing the 
features of each representation.

Accessibility: Visual-Spatial Processing Invite 
students to use their Student Edition to draw 
on their tape diagrams to support interpreting 
visual representations. 

Monitor  

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca�olds and supports 
are available in the Math Language Development 
Resources.

Capture and share the distribution of responses, 
calling attention to any con�ict or consensus. 

Pause and invite students to share their 
reasoning for how they connected diagrams 
to situations. Invite students to critique each 
other’s reasoning.

Consider asking, “What words or phrases  
did you pay attention to as you selected each  
tape diagram?”

Look for student ideas to highlight during  
the Connect.

Di�erentiation: (Stretch) Encourage students 
to consider what system of charging fees they 
think is most fair and why. If students are 
curious why restaurants might charge a service 
or delivery fee, consider asking them what 
costs di�erent restaurants might have that 
would cause them to charge fees di�erently.

Connect  
Display several student responses for the values 
of x and y. 

Invite students to share their strategies for 
determining the unknown value and what it 
represents in the situation.

MLR8: Discussion Supports Use this routine 
to prompt students to describe their choice by 
making a personal connection to support their 
claim. Consider asking, “If you were Raven and 
her siblings, where would you choose to eat? 
Why?”

1
7

A

2

7-8 ELEL

9

D

3

MLR

Activity

# Name:                             Date:        Period:        

Ordering Food

Activity

2

Raven and her three siblings were given $44 to order takeout food.

Burrito Express charges a $6 delivery fee. Each person can spend x dollars on their 
meal. Which diagram represents this situation?

A. 

6666xxxx
44 B. 

6xx xx
44

C. 

x + 6 x + 6 x + 6 x + 6

44 D. 

6 6 6 6 x
44

Salads-R-Us charges a $3 service fee for each meal. Circle a diagram that could help 
determine how much each sibling can spend on their meal.

A. 

3333yy yy
44 B. 

3yy yy
44

C. 

y + 3 y + 3 y + 3 y + 3

44 D. 

3 3 3 3 y
44

Explain how this diagram represents the situation.

x represents the amount per meal at Burrito Express. y represents the amount per 
meal at Salads-R-Us. 

a  Use the diagrams you selected to determine the values of x and y. 

b  � Discuss: Which restaurant should the siblings choose? Why? 

7

8

9

Grade 7 Unit 6 Lesson 2 Activity 2
17

Students using print Short on time? Consider omitting Screen 7.

Activity 2 Ordering Food
Purpose: Students connect situations to tape diagrams, including comparing and 
contrasting situations that lead to equations like px + q = r and p(x + q) = r.

 Pairs Sharing a Device |  15 min | Pacing: Screens 7–8, Screen 9

24Grade 7 Unit 6 Lesson 2 Activity 2

 ELD.PI.7.10.Em, Ex, Br

 ELD.PI.7.3.Em, Ex, Br

 ELD.PI.7.1.Em, Ex, Br

(SMP.2)

(SMP.3)

Activity 1 Smudged Receipts (continued)

4

5

6

Students using digital

$3.25

$3.10

Explanations vary. 

The pineapple costs $3.70 so I took 3.70 
away from 13 and got 9.30. Because 
each can of beans costs the same, I can 
split 9.30 into 3 equal pieces and get 
3.10. Each can of beans costs $3.10.

Monitor  
Encourage students to share their reasoning 
with a partner and work together to reach an 
agreement.

Select and sequence student responses to 
highlight in the Connect.

Differentiation

Look for students who: Respond to Student Thinking

Need support getting 
started.

Support Consider 
discussing how each problem 
is different from the previous 
one to help students apply 
concepts to new situations.

Have difficulty 
determining unknown 
values using a tape 
diagram.

Support Consider asking, 
“What is the relationship 
between each section of the 
tape diagram and the total?”

Recognize that x 
represents the unit rate 
for the cost of 1 juice. 
(Screen 5)

Strengthen Consider 
asking, “What ratio could you 
use to determine the cost of 
1 juice?”

Use a variety of strategies 
to determine the unknown 
values such as:

• Reason algebraically.

• Remove 3.7 from 13 
to create another 
tape diagram, break 
the remaining three 
sections of the tape 
diagram into smaller 
sections and then use 
mental computation. 
(Screen 6)

Strengthen Consider asking, 
“If you substitute your 
solution into the variable, 
does your tape diagram 
match the total?”

Would like to explore tape 
diagrams and receipts 
further.

Stretch Encourage students 
to create their own receipt for 
the unpaired diagram from 
the matching exercise.

Connect  
Display several student responses for the price of 
juice and beans. 

To surface the Key Takeaway, invite students 
to share strategies that were successful and 
strategies that were not successful. Record 
their strategies so everyone can refer to them 
throughout the lesson.

Math Identity and Community Consider 
naming strategies after the students who use 
them and using those names throughout the 
lesson and unit.

2
4

5-6

D

3

��

  Key Takeaway: Tape diagrams are useful 
when determining unknown values 
because each piece represents one part 
of a situation.

Activity

# Name:                             Date:        Period:        

Activity

1
Smudged Receipts (continued)

Match each receipt to the diagram that represents it. One diagram will have no match.

a. 
Juice

Total:

$(4 @ $        )

$13.00

 

13

3.7 x x x

 
xx x x

13

 
3 x x x x

13

 
4 4 4 x

13

b. 
Chips

Salsa

Total:

$12.00

$

(3 @ $4.00)

(1 @ $        )

$13.00

c. 
Pineapple

Beans

Total:

$3.70

$

(1 @ $3.70)

(3 @ $        )

$13.00

Let’s take a closer look at the juice receipt.  
What is the price of one juice at this store?  

Let’s take a closer look at the pineapple and beans  
receipt. What is the price of each can of beans?  
Explain your thinking.

4

5

6

Juice

Total:

$(4 @ $        )

$13.00

Pineapple

Beans

Total:

$3.70

$

(1 @ $3.70)

(3 @ $        )

$13.00

Grade 7 Unit 6 Lesson 2 Activity 1
16

Students using print

Purpose: Students connect tape diagrams to situations involving smudged receipts and  
use the tape diagrams to determine unknown costs. 

 Pairs Sharing a Device |   15 min | Pacing: Screens 2–3, Screens 4–6

23Grade 7 Unit 6 Lesson 2 Activity 1



Students using digital
7

8

9

Explanations vary.
• Diagram A has 4 pieces of tape with a 3, which is like the 

four $3 delivery fees. There are also 4 y pieces, which is 
like the amount that each sibling can spend on food.

• Diagram C has 4 pieces of tape, one for each sibling. 
Each piece is y + 3 long because there is a $3 delivery 
fee for each meal, but they don’t know how much 
they are going to spend on food (y).”

Responses vary. If Raven and her 
siblings want the most money to spend 
on food, they should order from Burrito 
Express because each person would 
have $1.50 more to spend on food.

9.50

Launch  
Consider using the Which One Doesn’t Belong? 
routine to support students in noticing the 
features of each representation.

Accessibility: Visual-Spatial Processing Invite 
students to use their Student Edition to draw 
on their tape diagrams to support interpreting 
visual representations. 

Monitor  

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca�olds and supports 
are available in the Math Language Development 
Resources.

Capture and share the distribution of responses, 
calling attention to any con�ict or consensus. 

Pause and invite students to share their 
reasoning for how they connected diagrams 
to situations. Invite students to critique each 
other’s reasoning.

Consider asking, “What words or phrases  
did you pay attention to as you selected each  
tape diagram?”

Look for student ideas to highlight during  
the Connect.

Di�erentiation: (Stretch) Encourage students 
to consider what system of charging fees they 
think is most fair and why. If students are 
curious why restaurants might charge a service 
or delivery fee, consider asking them what 
costs di�erent restaurants might have that 
would cause them to charge fees di�erently.

Connect  
Display several student responses for the values 
of x and y. 

Invite students to share their strategies for 
determining the unknown value and what it 
represents in the situation.

MLR8: Discussion Supports Use this routine 
to prompt students to describe their choice by 
making a personal connection to support their 
claim. Consider asking, “If you were Raven and 
her siblings, where would you choose to eat? 
Why?”

1
7

A

2

7-8 ELEL

9

D

3

MLR

Activity

# Name:                             Date:        Period:        

Ordering Food

Activity

2

Raven and her three siblings were given $44 to order takeout food.

Burrito Express charges a $6 delivery fee. Each person can spend x dollars on their 
meal. Which diagram represents this situation?

A. 

6666xxxx
44 B. 

6xx xx
44

C. 

x + 6 x + 6 x + 6 x + 6

44 D. 

6 6 6 6 x
44

Salads-R-Us charges a $3 service fee for each meal. Circle a diagram that could help 
determine how much each sibling can spend on their meal.

A. 

3333yy yy
44 B. 

3yy yy
44

C. 

y + 3 y + 3 y + 3 y + 3

44 D. 

3 3 3 3 y
44

Explain how this diagram represents the situation.

x represents the amount per meal at Burrito Express. y represents the amount per 
meal at Salads-R-Us. 

a  Use the diagrams you selected to determine the values of x and y. 

b  � Discuss: Which restaurant should the siblings choose? Why? 

7

8

9

Grade 7 Unit 6 Lesson 2 Activity 2
17

Students using print Short on time? Consider omitting Screen 7.

Activity 2 Ordering Food
Purpose: Students connect situations to tape diagrams, including comparing and 
contrasting situations that lead to equations like px + q = r and p(x + q) = r.

 Pairs Sharing a Device |  15 min | Pacing: Screens 7–8, Screen 9
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D  Differentiation

Show What You Know

Name:   Date:   Period:  

6.02

299 © Amplify Education, Inc and its licensors. Amplify Desmos Math is based  
on curricula from Illustrative Mathematics (IM) and Open Up Resources.

Neel and his sister are making gift bags for a party. In each bag, Neel puts 3 pencil erasers, 
and his sister puts an unknown number of stickers, x. After filling 4 bags, they have put in  
36 items.

a  Which diagram best represents the situation?

A. 

x + 4 x + 4 x + 4

36  

B.  36

x x x 3

C. 

x + 3 x + 3 x + 3 x + 3

36

b  What is the value of x? 

2 31 54

• I can use a tape diagram to determine an 
unknown value in context.

• I can interpret a tape diagram that represents 
a relationship in context.

2 31 54

How well did you understand the math in  
this lesson?

How did you feel about this lesson?

Reflect on the math from this lesson.

Students using print

Students using digital

S  Support S  Strengthen S  Stretch

Provide targeted intervention. Reinforce students’ understanding. Challenge students and extend their learning.

If student work shows partial 
understanding of interpreting tape 
diagrams that represent relationships in 
context . . .

Students will have more opportunities 
to develop their understanding of tape 
diagrams in Lessons 3–4. You may choose 
not to intervene now.

If student work shows conceptual 
understanding with minor errors, 
consider:

•  Assigning the Lesson Practice.

•  Emphasizing this skill during Lesson 3, 
Activity 1. 

If students would enjoy an additional 
challenge, consider:

•  Encouraging students to complete the 
DOK3 Practice Problem.

•  Assigning the Sub-Unit 1 Extension 
Problems. 

Use the Math Language Development Resources for further language support with all your  
students, including those building English proficiency.

• English/Spanish cognates,  
e.g., distributive/distributivo

• English/Spanish Glossary, e.g.,  
unit rate/tasa unitaria, tape diagram/
diagrama de cinta

• Frayer model templates

• Math Language Routine display structures, 
e.g., MLR8: Discussion Supports

• Vocabulary routines

Math Language Development

11-12

x = 6

Today’s Goals  

1. Goal: Use a tape diagram to determine an 
unknown value in context.

• In part b of the Show What You Know, students 
determine the value of x using a tape diagram 
that represents the given context.

2. Language Goal: Interpret a tape diagram 
that represents a relationship in context. 
(Writing, Speaking, and Listening)

• In part a of the Show What You Know, students 
choose a tape diagram that represents the 
given context.

11-12

Show What You Know
Purpose: Students demonstrate their understanding by connecting situations  
to tape diagrams.

 Independent |  5 min | Pacing: Screens 11–12

Grade 7 Unit 6 Lesson 2 Show What You Know | Differentiation26

  Support, Strengthen, and 
Stretch learning by assigning 
these digital resources that 
adjust to each student’s 
current level of skill and 
understanding. 

• Boost Personalized Learning
• Fluency Practice
• Math Adventures

Use after Lesson 2

7
Math Language Development Resources

GRADE



 Practice for this lesson is available online.

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

Students using print

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson

1–2 2

3 2

4 3

5–6 2

Spiral Review

Fluency 7–14 1

Test 
Practice 15 1

7
Intervention, Extension, and Investigation Resources

GRADE

7
Additional Practice Resources

GRADE

Practice  Independent

Provide students with sufficient practice to build and reinforce their conceptual 
understanding, fluency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

Students using digital

Lesson 2 
Practice

Grade 7 Unit 6 Lesson 2 Practice27

Name:                           Date:        Period:       Practice
6.02

Problems 1–2: Axel wants to save $40 to buy a gift for his friend. Every week, 
his neighbor pays him to mow the lawn, and he donates $2 of what he earns to 
charity. Axel calculates that it will take him 5 weeks to earn enough for his 
friend’s gift.

1. Which tape diagram represents this situation? 

A. 

x x x ‐2x x 

40 B. 

x - 2 x - 2 x - 2 x - 2x - 2

40

2. How much does Axel’s neighbor pay him each week to mow the lawn?

3.  Select all the situations that the tape diagram 
can represent.

 □ A.  There are 87 fi rst graders in school. After 
39 students are picked up, the teachers 
put the remaining students into 4 groups 
for an activity.

 □ B.  Latifa buys a pack of 87 pencils. She gives 39 to her teacher and shares the remaining 
pencils between herself and 3 friends. 

 □ C.  Emiliano buys 4 packs of paper clips with 39 paper clips in each. Then he gives 87 paper 
clips to his teacher.

 □ D.  Shanice’s family buys 4 tickets to a fair and spends $39 on dinner. They spend $87 total.

 □ E.  Daniela went shopping and spent $39 on 4 shirts. She then spent $87 on new shoes. 

39xx xx
87

Explain how the tape diagram represents the situation.

Grade 7 Unit 6 Lesson 2  Practice
19

Explanations vary. The 5 equal parts represent the 5 weeks. Each week, Axel earns x 
dollars for mowing his neighbor’s lawn and donates $2, so he is saving x - 2 dollars. 
In 5 weeks, he will save a total of $40.

$10

Name:                           Date:        Period:       Practice
6.02

4. Determine the values of a, b, c, and d.

Variable Value

a

b

c

d

Problems 5–6: Three slices of cheese pizza cost $9.75.

5. Describe what the tape diagram that represents this situation might look like.

6. Determine the cost of one slice of cheese pizza.

Spiral Review

Problems 7–14: Solve each equation.

7. 2x = 10 8.   ‐3x = 21 9.       
1

 — 
3

   x = 6 10.   ‐   
1

 — 
2

   x = ‐7

11. 8.5 · (‐3) = a 12.   (‐7) + b = ‐11 13.   c - (‐3) = 15 14.   d · (‐4) = 32

15.  What is the value of the expression ‐20 ÷ 4 + 2(‐8) + 10?

A. 11 B.   ‐11 C.   ‐58 D.   ‐   
13

 — 
3

   

12aaa

b + 5b + 5b + 5b + 5

ca + b

3c + d

60

Grade 7 Unit 6 Lesson 2  Practice
20

16

10

19

3

x = 5

a = ‐25.5

x = ‐7

b = ‐4

x = 18

c = 12

x = 14

d = ‐8

Responses vary. Three equal sections of p with 9.75 as the total length of the diagram.

$3.25

 CA CCSSM 

7.EE.3, SMP.2

7.EE.3

7.EE.3

7.EE.3, 7.RP.2

7.EE.3

7.NS.3, 7.EE.3





Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up
 Pairs Sharing a Device |   5 min

Activity 1
 Pairs Sharing a Device |   15 min

Activity 2
 Pairs Sharing a Device |   15 min

Students connect tape diagrams to equations. Students use equations and tape diagrams to 
make sense of a situation.

Materials: graph paper (as needed)

Students use the Tell a Story routine to  
practice connecting situations, tape  
diagrams, and equations.  
MLR3: Critique, Correct, Clarify

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students synthesize their understanding of the 
connections between stories, equations, and 
tape diagrams with their solution.

Students demonstrate their understanding 
by connecting an equation to a situation and 
finding its solution. 

For students using print: Show What  
You Know

Consider using the scaffolds 
from the Math Language 
Development Resources 
with Activity 2 to support 
math language acquisition 
for your students.

Why digital?

Students use digital interactions to make 
connections across multiple representations.

Lesson # Lesson Title 29

Grade 7 Unit 6 Lesson 3 Lesson at a Glance29

Pacing: Screen 1

1

Pacing: Screen 1 Pacing: Screens 2–5 Pacing: Screen 6, Screens 7–10

1 2-5 6-10

Pacing: Screens 11, 14 Pacing: Screens 12–13

11, 14 12-13

Students are given a table to help 
make sense of each situation in the 
card sort. 

Guiding questions are provided for you 
to ask as you work with students.

Students are given a table to help 
make sense of each situation in the 
card sort. 

Guiding questions are provided for 
you to ask for students to share 
responses.

Students sort the representations into 
groups and use the table as needed. 

Guiding questions are provided for 
you to give to students to discuss. An 
extension question is also provided to 
enrich student thinking.

Emerging Expanding Bridging

(SMP.2)

 CA CCSSM: 7.EE.3, 7.EE.4, SMP.1, SMP.2

Lesson

Lesson # Lesson Title 28

Unit 6

Equations
Representing Contexts With  
Tape Diagrams and Equations

Let’s connect representations of relationships.

3

Grade 7 Unit 6 Lesson 3 Equations28

Today’s Big Ideas

Building On Building Toward

6.EE.5 7.EE.4.a

CA ELD Standards: ELD.PI.7.1, ELD.PI.7.3,  
ELD.PI.7.6, ELD.PI.7.9, ELD.PI.7.10, ELD.PI.7.11

Focus on the Big Ideas

  Today’s Goals   Generalized Numbers Leading to AlgebraNS

1. Goal: Connect tape diagrams, equations, and verbal descriptions  
in context.

2. Goal: Write an equation to represent a tape diagram and a context.

3. Language Goal: Interpret the meaning of situations in a 
mathematical context. (Reading)

 Why? In order to . . .DI  How? Students will . . .SMP  What? While . . .CC

Determine solutions in 
context (DI1)

Visualize situations using 
representations (SMP.1)

Connecting tape 
diagrams, equations, 
and verbal descriptions 
(CC2)

Connections and Coherence

Students make sense of equations of the form px + q = r and p(x + q) = r. 
They reason abstractly and quantitatively to make sense of quantities and 
connect different representations of the same situation. 

  Prior Learning Generalized Numbers Leading to Algebra

 In Lesson 2, students connected contexts and tape diagrams to informally 
represent equations of the form px + q = r and p(x + q) = r.

  Future Learning Generalized Numbers Leading to Algebra

In Lesson 4, students will use tape diagrams and equations to  
solve problems.

Number SenseNumber Sense
Generalized Numbers

Leading to Algebra

Integrating Rigor in Student Thinking

 Students develop conceptual understanding of the connection between 
tape diagrams, equations, and verbal descriptions in context. 

 CA CCSSM
Addressing

7.EE.3
Solve multistep, real-life, and mathematical 
problems posed with positive and negative 
rational numbers in any form (whole 
numbers, fractions, and decimals) using tools 
strategically. Apply properties of operations 
to calculate with numbers in any form; convert 
between forms as appropriate, and assess 
the reasonableness of answers using mental 
computation and estimation strategies.

Also Addressing: 7.EE.4

Mathematical Practices: SMP.1, SMP.2

(SMP.2)



Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up
 Pairs Sharing a Device |   5 min

Activity 1
 Pairs Sharing a Device |   15 min

Activity 2
 Pairs Sharing a Device |   15 min

Students connect tape diagrams to equations. Students use equations and tape diagrams to 
make sense of a situation.

Materials: graph paper (as needed)

Students use the Tell a Story routine to  
practice connecting situations, tape  
diagrams, and equations.  
MLR3: Critique, Correct, Clarify

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students synthesize their understanding of the 
connections between stories, equations, and 
tape diagrams with their solution.

Students demonstrate their understanding 
by connecting an equation to a situation and 
finding its solution. 

For students using print: Show What  
You Know

Consider using the scaffolds 
from the Math Language 
Development Resources 
with Activity 2 to support 
math language acquisition 
for your students.

Why digital?

Students use digital interactions to make 
connections across multiple representations.

Lesson # Lesson Title 29

Grade 7 Unit 6 Lesson 3 Lesson at a Glance29

Pacing: Screen 1

1

Pacing: Screen 1 Pacing: Screens 2–5 Pacing: Screen 6, Screens 7–10

1 2-5 6-10

Pacing: Screens 11, 14 Pacing: Screens 12–13

11, 14 12-13

Students are given a table to help 
make sense of each situation in the 
card sort. 

Guiding questions are provided for you 
to ask as you work with students.

Students are given a table to help 
make sense of each situation in the 
card sort. 

Guiding questions are provided for 
you to ask for students to share 
responses.

Students sort the representations into 
groups and use the table as needed. 

Guiding questions are provided for 
you to give to students to discuss. An 
extension question is also provided to 
enrich student thinking.

Emerging Expanding Bridging

7
Math Language Development Resources

GRADE

(SMP.2)

 CA CCSSM: 7.EE.3, 7.EE.4, SMP.1, SMP.2



2

3

7 cookies

Launch  

Multilingual/English Learners Invite students 
to read the prompt aloud and paraphrase what 
it means, clarifying any unknown words or 
phrases, such as split the rest evenly.

Consider asking, “What are key values in this 
context?”

Support s tudents getting started by recording 
the key values. Then, discuss how these key values 
can be represented in an equation and in a tape 
diagram. 

Consider asking: 
•   “How do you represent 25 cookies in an 

equation? In a tape diagram?” 
•   “How do you represent the 4 cookies Liam is keeping 

for himself in an equation? In a tape diagram?”
•   “How can you represent Liam splitting the rest of the 

cookies evenly between his 3 friends in an equation? 
In a tape diagram?”

Monitor  
Look for students who compare and contrast 
the equations and tape diagrams in each of the 
answer choices. Encourage students to discuss 
whether or not parentheses are needed in the 
equation in order to represent this context and 
how parentheses impact the tape diagram.

Look for various tools students use to determine 
the number of cookies, such as equations, tape 
diagrams, and direct reasoning. 

Encourage students to check their solution in 
both the tape diagram and equation.

Math Identity and Community Consider 
celebrating students who ask clarifying 
questions.

————————————————— Activity 1 continued 

1
2 ELEL

2

3

Activity

# Name:                             Date:        Period:        

Activity

1
Connecting Representations

Liam plans to bake 25 cookies. He wants to keep 4 cookies for himself, and then split the 
rest evenly between his 3 friends.

Which equation and tape diagram match Liam’s situation?

A.  4 + 3x = 25

4 x xx
25

B.  4x + 3 = 25

3x xx x
25

C.  3(x + 4) = 25

x + 4 x + 4x + 4

25

D.  4(x + 3) = 25

x + 3 x + 3x + 3 x + 3

25

How many cookies should each of Liam’s friends receive?

2

3

Grade 7 Unit 6 Lesson 3 Activity 1
22

Students using print

Students using digital

Activity 1 Connecting Representations
Purpose: Students use equations and tape diagrams to make sense of a situation.

 Pairs Sharing a Device |   15 min | Pacing: Screens 2–5

 Short on time? Consider omitting Screen 5. 

Grade 7 Unit 6 Lesson 3 Activity 131

 ELD.PI.7.6.Em, Ex, Br

 ELD.PI.7.6.Em, Ex, Br

(SMP.2)

Students using digital
1

Launch  
Consider asking, “Where do you see each part of 
the equation represented in the diagram? What 
signs are represented?”

Listen for and amplify terms such as equal 
segments, groups of, repeated values, and  
 one-time values.

Consider asking, “What is the value of x in the 
tape diagram?” Encourage students to test that 
value in each equation.

Connect   
Display the distribution of responses, calling 
attention to any con�ict or consensus. 

Invite students to share how they decided which 
equation to choose. Highlight responses that 
connect each part of the equation to its respective 
part in the diagram.

Consider asking, “What would the tape diagram 
for 3x + 6 = 30 look like? What about 3 + 6x = 30?”

1
1

2

Name:   Date:   Period: 

Unit 6

Lesson

3

Equations
Let’s connect representations of relationships. 

Warm-Up 
Here is a tape diagram.

a  Which equation matches the tape diagram?

A. 3x + 6 = 30

B. 3 + 6x = 30

C. 3(x + 6) = 30

b  Draw a tape diagram for one of the equations that you did not select.

1

x + 6 x + 6 x + 6

30

21
Grade 7 Unit 6 Lesson 3 Warm-Up

Generalized Numbers Leading to Algebra    7.EE.3, 7.EE.4, SMP.1, SMP.2

Students using print

Warm-Up 
Purpose: Students connect tape diagrams to equations. 

 Pairs Sharing a Device |   5 min | Pacing: Screen 1

Grade 7 Unit 6 Lesson 3 Warm-Up30





Students using print

Students using digital
6

7

Responses vary. In 4x + 2 = 28, the 
2 is by itself, so that means that the 
4 groups are only x. The 2 is its own 
section.

Launch  

Multilingual/English Learners Invite students 
to share what they know about going out to 
eat and ordering food and a beverage as well 
as the process of making cookies with batter 
and frosting to increase access to the task. 
(Reading and Listening)

Encourage students to share their reasoning 
with a partner and work together to reach 
an agreement about how to group the 
representations.

Note: Use the Pace tool so all students complete 
the sorting activity before comparing results.

Monitor  
Pause to give students time to compare their 
grouped representations with another pair of 
students. Invite students to discuss and make 
revisions based on their conversation.

Consider asking, “How do your matches compare 
to your classmates’?”

Multilingual/English Learners Provide 
sentence frames to help students explain  
their reasoning (e.g., These do not match 
because ________.). (Writing and Speaking) 

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca�olds and 
supports are available in the Math Language 
Development Resources.

Consider asking, “How do you know that this tape 
diagram and equation do not match?” 

MLR3: Critique, Correct, Clarify Use this 
routine to help students describe strengths, 
errors, and ambiguities in Irene’s card match. 
Then invite students to:
a. Discuss what is correct about the response. 
b. Discuss what is incorrect or unclear.
c.  Write advice or a question to help Irene see 

how her work can be improved, or create a 
revised response.

Math Identity and Community Invite students 
to share what they think they can learn from 
both correct and incorrect thinking.

————————————————— Activity 2 continued 

1

6 ELEL

2

ELEL

ELEL

7

ELEL

Name:                             Date:        Period:        

Activity

2
Missing Representations

Make groups that represent the same situation. Some groups will be missing  
a representation. 

A. 

x + 4 x + 4

28 B. 

x x 2x x

28 C. 

x + 2 x + 2x + 2 x + 2

28

D.  A cake-baking kit says: 28 tablespoons 
of sugar is provided for 2 cakes. For  
each cake, save 4 tablespoons of sugar 
for frosting and put the rest in the batter.

E.  Riku’s mom buys 4 cinnamon buns, 
one per family member. Each person 
also gets $2 to spend on a beverage. 
The bill is $28.

F. 2(x + 4) = 28 G. 4x + 2 = 28

Group 1 Group 2 Group 3

A B C

Irene incorrectly matched these two representations.  
What would you tell Irene to convince her that these  
don’t match? 

6

7

4x + 2 = 28

28

x + 2
x + 2x + 2 x + 2

Grade 7 Unit 6 Lesson 3 Activity 2
24

Activity 2 Missing Representations
Purpose: Students use the Tell a Story routine to practice connecting situations,  
tape diagrams, and equations.

 Pairs Sharing a Device |   15 min | Pacing: Screen 6, Screens 7–10

Grade 7 Unit 6 Lesson 3 Activity 233

 ELD.PI.7.6.Em, Ex, Br

 ELD.PI.7.10.Em, Ex, Br

 ELD.PI.7.1.Em, Ex, Br

 ELD.PI.7.11.Em, Ex, Br

 ELD.PI.7.3.Em, Ex, Br, ELD.PI.7.11.Em, Ex, Br

Activity 1 Connecting Representations (continued)

Students using digital
4

5

Responses and explanations vary.
• 3x = 21. This equation is helpful because it’s 

getting closer to an equation like  
“x =”. It also helps to see that x must be 7 
because 3 · 7 = 21.

• x + x + x = 21. This equation is helpful 
because it shows that an unknown number 
added 3 times is 21, so the number must be 7. 

• 4 + 3x - 4 = 25 - 4. This equation helps keep 
track of the steps that Liam used to solve.

Responses vary. The new tape diagram 
will look like one section with 5 and then 
7 sections labeled x. The total (33) will be 
on top.

Equations vary.
5 + 7x = 33

Monitor  
To support students getting started, consider 
asking, “How is each part of the equation  
4 + 3x = 25 related to the original tape diagram? 
How does Liam’s first step impact his tape 
diagram? How can you use this to help you write a 
new equation?”

Multilingual/English Learners Provide 
sentence frames to help students explain their 
reasoning (e.g., This equation might be helpful 
because ________.). (Writing and Speaking) 

Select and sequence several student 
responses that use different ways to describe 
the equation and the tape diagram and make 
connections between the situation and the other 
representations.

Differentiation

Look for students who: Respond to Student Thinking

Write an equation that 
represents a different 
situation, like 7x - 5 = 33 
or 8x = 33. 

Support Consider asking,  
 “How many cookies would 
Liam get? How many cookies 
would each of his friends get?”

Write 5 + 7x = 33. Strengthen Invite 
students to share how they 
determined this equation 
and how it will help them 
draw a tape diagram.

Would like to explore 
representations further. 

Stretch Have students use 
their equations and tape 
diagrams to determine the 
solution. 

Accessibility: Visual-Spatial Processing 
Provide graph paper so students can draw their 
own tape diagram before responding to the 
prompt.

Connect  
Share the captured equations and descriptions.

Consider asking: 
•   “How are the new equation and tape diagram 

connected?”
•   “How can we see the parts of the story in each 

representation?”

��

  Key Takeaway: Equations and tape 
diagrams can be used to represent and 
model situations.

2
4

ELEL

5

D

A

3

Activity

# Name:                             Date:        Period:        

Connecting Representations (continued)

Activity

1

Liam used this tape diagram and equation to represent  
his situation. Here is his first step. What equation would  
represent his new tape diagram? Explain why this  
equation is helpful.

4

25

21

4 + 3x = 25

4 x xx

Liam ended up baking 33 cookies. He kept 5 for himself and split the rest 
evenly between 7 friends.

a  Describe what a tape diagram for Liam’s new situation would look like.

b  Write an equation to represent Liam’s new situation.

5

Grade 7 Unit 6 Lesson 3 Activity 1
23

Students using print

Purpose: Students use equations and tape diagrams to make sense of a situation.

 Pairs Sharing a Device |   15 min | Pacing: Screens 2–5

 Short on time? Consider omitting Screen 5. 

Grade 7 Unit 6 Lesson 3 Activity 132

 ELD.PI.7.6.Em, Ex, Br, ELD.PI.7.10.Em, Ex, Br

 ELD.PI.7.6.Em, Ex, Br

 ELD.PI.7.11, Em, Ex, Br

(SMP.2)

(SMP.2)



Students using print

Students using digital
6

7

Responses vary. In 4x + 2 = 28, the 
2 is by itself, so that means that the 
4 groups are only x. The 2 is its own 
section.

Launch  

Multilingual/English Learners Invite students 
to share what they know about going out to 
eat and ordering food and a beverage as well 
as the process of making cookies with batter 
and frosting to increase access to the task. 
(Reading and Listening)

Encourage students to share their reasoning 
with a partner and work together to reach 
an agreement about how to group the 
representations.

Note: Use the Pace tool so all students complete 
the sorting activity before comparing results.

Monitor  
Pause to give students time to compare their 
grouped representations with another pair of 
students. Invite students to discuss and make 
revisions based on their conversation.

Consider asking, “How do your matches compare 
to your classmates’?”

Multilingual/English Learners Provide 
sentence frames to help students explain  
their reasoning (e.g., These do not match 
because ________.). (Writing and Speaking) 

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca�olds and 
supports are available in the Math Language 
Development Resources.

Consider asking, “How do you know that this tape 
diagram and equation do not match?” 

MLR3: Critique, Correct, Clarify Use this 
routine to help students describe strengths, 
errors, and ambiguities in Irene’s card match. 
Then invite students to:
a. Discuss what is correct about the response. 
b. Discuss what is incorrect or unclear.
c.  Write advice or a question to help Irene see 

how her work can be improved, or create a 
revised response.

Math Identity and Community Invite students 
to share what they think they can learn from 
both correct and incorrect thinking.

————————————————— Activity 2 continued 

1

6 ELEL

2

ELEL

ELEL

7

ELEL

Name:                             Date:        Period:        

Activity

2
Missing Representations

Make groups that represent the same situation. Some groups will be missing  
a representation. 

A. 

x + 4 x + 4

28 B. 

x x 2x x

28 C. 

x + 2 x + 2x + 2 x + 2

28

D.  A cake-baking kit says: 28 tablespoons 
of sugar is provided for 2 cakes. For  
each cake, save 4 tablespoons of sugar 
for frosting and put the rest in the batter.

E.  Riku’s mom buys 4 cinnamon buns, 
one per family member. Each person 
also gets $2 to spend on a beverage. 
The bill is $28.

F. 2(x + 4) = 28 G. 4x + 2 = 28

Group 1 Group 2 Group 3

A B C

Irene incorrectly matched these two representations.  
What would you tell Irene to convince her that these  
don’t match? 

6

7

4x + 2 = 28

28

x + 2
x + 2x + 2 x + 2

Grade 7 Unit 6 Lesson 3 Activity 2
24

Activity 2 Missing Representations
Purpose: Students use the Tell a Story routine to practice connecting situations,  
tape diagrams, and equations.

 Pairs Sharing a Device |   15 min | Pacing: Screen 6, Screens 7–10

Grade 7 Unit 6 Lesson 3 Activity 233

 ELD.PI.7.6.Em, Ex, Br

 ELD.PI.7.10.Em, Ex, Br

 ELD.PI.7.1.Em, Ex, Br

 ELD.PI.7.11.Em, Ex, Br

 ELD.PI.7.3.Em, Ex, Br, ELD.PI.7.11.Em, Ex, Br



Students using print

Synthesis

Summary 6.03

Here is a new situation. 

 Discuss: How is the number 9 
important in each representation?

11

14

Story

Jaylin buys 3 bags of bagels.

The store gives her 5 bagels for free,

making it 32 bagels total.

Equation

3x + 5 = 32

Tape Diagram

32

x
5x x

We can use tape diagrams and equations to make sense of stories and determine 
unknown amounts.

Here is a story with the equation and tape diagram that represent it.

Story Equation Tape Diagram

Two students go to the 
movie theater. They 

purchase two tickets and 
a $5 popcorn to share. In 

total, they spend $19.

2x + 5 = 19 19

x x 5

In the equation and tape diagram, x represents the unknown price of a movie ticket, 
2 represents the number of tickets that were purchased, 5 represents the $5 spent on 
popcorn, and 19 represents the total amount spent.

Grade 7 Unit 6 Lesson 3 Synthesis | Summary
524

Responses vary.
• In the story, there must be 9 bagels in each 

bag. If I have 3 bags of 9 and add 5 bagels, 
I get 32 bagels.

• In the equation, 9 makes sense as the 
value for x because 3(9) + 5 = 32.

• In the tape diagram, 9 is the length of the 
x segments because 9 + 9 + 9 + 5 = 32.

Students using digital
11

Responses vary.
• In the story, there must be 9 bagels in each bag. If I 

have 3 bags of 9 and add 5 bagels, I get 32 bagels.

• In the equation, 9 makes sense as the value for  
x because 3(9) + 5 = 32.

• In the tape diagram, 9 is the length of the x 
segments because 9 + 9 + 9 + 5 = 32.

Synthesis  
Invite students to discuss the Synthesis with a 
partner. Consider using the Think-Pair-Share 
routine.

Have students share their responses to the 
Synthesis question. Select and sequence a variety 
of ideas, such as:
•  Subtracting 5 free bagels from the 32 bagel total and  

then dividing this by the 3 bags of bagels to get 9.
• Substituting 9 for x in the equation and simplifying. 
•  Annotating the x values in the tape diagram as 9 and 

then adding 9, 9, 9, and 5 to get 32.

Invite students to refer to the Summary throughout 
the unit and course.

��

  Lesson Takeaway: Solutions represent 
important information connecting stories, 
equations, and tape diagrams.

11

14

Synthesis

Summary 6.03

Here is a new situation. 

� Discuss: How is the number 9  
important in each representation?

11

14

Story

Jaylin buys 3 bags of bagels.

The store gives her 5 bagels for free,

making it 32 bagels total.

Equation

3x + 5 = 32

Tape Diagram

32

x
5x x

We can use tape diagrams and equations to make sense of stories and determine 
unknown amounts.

Here is a story with the equation and tape diagram that represent it.

Story Equation Tape Diagram

Two students go to the 
movie theater. They 

purchase two tickets and 
a $5 popcorn to share. In 

total, they spend $19.

2x + 5 = 19 19

x x 5

In the equation and tape diagram, x represents the unknown price of a movie ticket, 
2 represents the number of tickets that were purchased, 5 represents the $5 spent on 
popcorn, and 19 represents the total amount spent.

Grade 7 Unit 6 Lesson 3 Synthesis | Summary
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Synthesis
Purpose: Students synthesize their understanding of the connections between 
stories, equations, and tape diagrams with their solution. 

 Whole Class |   5 min | Pacing: Screens 11, 14
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Activity 2 Missing Representations (continued)

Students using digital
8

9

10

Equations vary.
5 + 7x = 33

4(x + 2) = 28 (or equivalent)

Responses vary. I was playing around at 
home with a scale. I put 4 bricks on the 
scale, and then my 2-pound cat jumped on 
the scale. The scale read: 28 pounds.

a. 2(x + 9) = 52 (or equivalent)

b. 17 centimeters

Monitor  

Differentiation: (Support) Look for students 
who write an expression instead of an equation, 
such as 4(x + 2) + 28. Encourage them to 
identify the total value.  

Capture student responses to share during the 
Connect. 

Use the Tell a Story routine. Invite students to 
write a story about the group using their unique 
experiences, perspectives, identities, and creativity. 
See the Routine Facilitation Guide for more 
information.

Look for unique or creative student stories to 
highlight during the Connect. 

Differentiation: You’re invited to explore 
more. (Stretch) Invite students who would like 
to explore representations further to complete 
this optional task. Encourage them to discuss 
their thinking with a partner.

Connect  
Display the group missing an equation, and invite 
students to share their equations. Amplify the 
variety of equations shared and discuss both 
correct and incorrect thinking. 

Share the captured stories. Invite students to 
speak about their inspiration. 

Math Identity and Community Celebrate 
students who use their personal experiences 
to write their stories. 

2
8 D

9

10 D

3
8

9

Name:                             Date:        Period:        

Activity

2
Missing Representations (continued)

One group did not have a matching equation. 
Write an equation that matches.

One group did not have a matching situation.  
Write a situation that matches.

8

9

You’re invited to explore more.

This rectangle has an unknown length, a width of 9 centimeters,  
and a perimeter of 52 centimeters.

a   Write an equation or draw a tape diagram to represent  
this situation.

b  Determine the length of the rectangle.

10

9 cm

?

x x x x

28

4x + 2 = 28

2

Riku’s mom buys

4 cinnamon buns, one per

family member. Each

person also gets $2 to

spend on a beverage.

The bill is $28 total.

x + 2 x + 2 x + 2 x + 2
28

Grade 7 Unit 6 Lesson 3 Activity 2
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Students using print

Purpose: Students use the Tell a Story routine to practice connecting situations,  
tape diagrams, and equations.

 Pairs Sharing a Device |   15 min | Pacing: Screen 6, Screens 7–10
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(SMP.1)





 Practice for this lesson is available online.

Students using print

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

7
Additional Practice Resources

GRADE

7
Intervention, Extension, and Investigation Resources

GRADE

Practice   Independent

Provide students with su�cient practice to build and reinforce their conceptual 
understanding, �uency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

Students using digital

Lesson 3 
Practice

Grade 7 Unit 6 Lesson 3 Practice37

Name:                           Date:        Period:       Practice
6.03

Problems 1–3: Here are two di� erent situations. 

1. Match each equation and situation with its tape diagram. 

a. 3x + 6 = 27

b. 6x + 3 = 27

c. A family buys 6 tickets to a show. 
They also pay a $3 parking fee. 
They spend $27 total. 

d. Diego has 27 ounces of juice. 
He pours equal amounts for each 
of his 3 friends and has 6 ounces 
left for himself. 

2. Using your responses from Problem 1, determine the value and meaning of 
x in Diagram A. Explain what x represents in context. 

3. Using your responses from Problem 1, determine the value and meaning of 
x in Diagram B. Explain what x represents in context. 

4. Match each equation with a tape diagram. 

Equation Tape Diagram

a. 5x + 1 = 20

b. 5(x + 1) = 20

c. 5 + x +1 = 20

Diagram AEquation/Situation

Diagram B

Grade 7 Unit 6 Lesson 3  Practice
27

x x x 6

27

a, d

x x x 3xx x
27

b, c

x + 1 x + 1x + 1 x + 1 x + 1

20

b

x xx x x 1

20

a

x 15

20

c

x = 7. Explanations vary. x represents the number of ounces of juice he gives 
each friend, so Diego gives each friend 7 ounces of juice.

x = 4. Explanations vary. x represents the cost of the ticket, so each ticket costs $4.

Name:                           Date:        Period:       Practice
6.03

Spiral Review

6. Determine the value of each variable.

Variable Value

a

b

c

d

f

54a a

a

a a d a a d

c c

aa a b

f

72

Problems 8–11: Determine the value of each expression.

8. 100 · (‐0.09) 9. ‐7 · (‐1.1) 

10. ‐7.3 · 5 11. ‐0.2 · (‐0.3)

12.  Select all the expressions that have products that are positive.

 □ A. ‐   
5

 — 
2

    · (‐4) · 1   
1

 — 
2

    · 2

 □ C. ‐4 · 0.3 · (‐8)

 □ B. ‐2   
1

 — 
5

    ·   ( ‐  
1

 — 
6

   )   ·   ( ‐  
3

 — 
4

   )   ·   ( ‐9  
7

 — 
8

   )  

 □ D. ‐2.1 · (‐5.3) · 7.2 · (‐0.4)

 □ E.      
4

 — 
3

    ·    
3

 — 
4

    ·   ( ‐  
1

 — 
2

   )  

7. Determine the number of miles 
each car can travel in 1 hour 
assuming the operator drives 
at a constant speed.

Speed Number of Miles 
in 1 Hour

135 miles in 3 hours

22 miles in    1 — 2    hour

7.5 miles in    1 — 4    hour

97   1 — 2    miles in    3 — 2    hours

5. A family of 4 is ordering food for dinner. Each person orders a drink for $2 and a meal. 
They spend a total of $30. Write and solve an equation to determine the cost of each meal. 

Grade 7 Unit 6 Lesson 3  Practice
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9

36

45

31.5

40.5

45

44

30

65

= ‐9

= ‐36.5

= 7.7

= 0.06

Responses vary. 4(2 + x) = 30 
x = 5.5 
Explanations vary. Each meal costs $5.50.

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson
1–4 2

5 2

6 3

Spiral Review
7 2

Fluency 8–11 1

Test 
Practice 12 1

 CA CCSSM 

7.EE.4

7.EE.4

7.EE.3

7.EE.3

7.NS.2, SMP.8

7.NS.2.a, SMP.8

D  Differentiation

Show What You Know

Name:   Date:   Period:  

6.03
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Ella ran 6 times around her school building. Then she ran 4 miles home. Her phone told her 
that she ran 7 miles total. 

a  Which equation and tape diagram represent this situation? 

A. 6 + 4x = 7

7

x xx x6

B. 6x + 4 = 7

x x xx x x 4

7

C. 6(x + 4) = 7

x + 4 x + 4 x + 4 x + 4x + 4 x + 4

7

b  Determine the value of x.

2 31 54

• I can connect tape diagrams, equations, and 
verbal descriptions in context.

• I can write an equation to represent a tape 
diagram and a context.

• I can interpret the meaning of situations  
in context. 

2 31 54

How well did you understand the math in  
this lesson?

How did you feel about this lesson?

Reflect on the math from this lesson.

Students using print

Students using digital

S  Support S  Strengthen S  Stretch

Provide targeted intervention. Reinforce students’ understanding. Challenge students and extend their learning.

If student work shows partial 
understanding of representing contexts 
with equations, consider:

•  Using the Writing Equations from 
Descriptions and Tape Diagrams  
Mini-Lesson.

If student work shows conceptual 
understanding with minor errors, 
consider:

•  Assigning the Lesson Practice.

•  Revisiting this skill in Practice Day 1.

If students would like to explore writing 
and solving equations in greater depth, 
consider:

•  Inviting students to complete the 
You’re invited to explore more task 
and discuss their thinking with a 
partner.

•  Assigning the Sub-Unit 1 Extension 
Problems.

Use the Math Language Development Resources for further language support with all your  
students, including those building English pro�ciency.

• English/Spanish cognates

• English/Spanish Glossary

• Frayer model templates

• Math Language Routine display structures, 
e.g., MLR3: Critique, Correct, Clarify

• Vocabulary routines

Math Language Development

7
Math Language Development Resources

GRADE

12-13

x = 0.5 (or equivalent)

Today’s Goals  

1. Goal: Connect tape diagrams, equations, and 
verbal descriptions in context.
• In part a of the Show What You Know, 

students select the equation that matches 
the verbal description and tape diagram. 

2. Goal: Write an equation to represent a tape 
diagram and a context.
• In part a of the Show What You Know, 

students select an equation to represent a 
tape diagram and a context. 

3. Language Goal: Interpret the meaning 
of situations in a mathematical context. 
(Reading)

12-13

Show What You Know
Purpose: Students demonstrate their understanding by connecting an equation to a situation 
and finding its solution. 

 Independent |   5 min | Pacing: Screens 12–13
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  Support, Strengthen, and 
Stretch by assigning these 
digital resources that adjust to 
each student’s current level of 
skill and understanding.

• Boost Personalized Practice 
• Fluency Practice 
• Math Adventures

Use after Lesson 3



 Practice for this lesson is available online.

Students using print

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

7
Additional Practice Resources

GRADE

7
Intervention, Extension, and Investigation Resources

GRADE

Practice   Independent

Provide students with su�cient practice to build and reinforce their conceptual 
understanding, �uency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

Students using digital

Lesson 3 
Practice

Grade 7 Unit 6 Lesson 3 Practice37

Name:                           Date:        Period:       Practice
6.03

Problems 1–3: Here are two di� erent situations. 

1. Match each equation and situation with its tape diagram. 

a. 3x + 6 = 27

b. 6x + 3 = 27

c. A family buys 6 tickets to a show. 
They also pay a $3 parking fee. 
They spend $27 total. 

d. Diego has 27 ounces of juice. 
He pours equal amounts for each 
of his 3 friends and has 6 ounces 
left for himself. 

2. Using your responses from Problem 1, determine the value and meaning of 
x in Diagram A. Explain what x represents in context. 

3. Using your responses from Problem 1, determine the value and meaning of 
x in Diagram B. Explain what x represents in context. 

4. Match each equation with a tape diagram. 

Equation Tape Diagram

a. 5x + 1 = 20

b. 5(x + 1) = 20

c. 5 + x +1 = 20

Diagram AEquation/Situation

Diagram B

Grade 7 Unit 6 Lesson 3  Practice
27

x x x 6

27

a, d

x x x 3xx x
27

b, c

x + 1 x + 1x + 1 x + 1 x + 1

20

b

x xx x x 1

20

a

x 15

20

c

x = 7. Explanations vary. x represents the number of ounces of juice he gives 
each friend, so Diego gives each friend 7 ounces of juice.

x = 4. Explanations vary. x represents the cost of the ticket, so each ticket costs $4.

Name:                           Date:        Period:       Practice
6.03

Spiral Review

6. Determine the value of each variable.

Variable Value

a

b

c

d

f

54a a

a

a a d a a d

c c

aa a b

f

72

Problems 8–11: Determine the value of each expression.

8. 100 · (‐0.09) 9. ‐7 · (‐1.1) 

10. ‐7.3 · 5 11. ‐0.2 · (‐0.3)

12.  Select all the expressions that have products that are positive.

 □ A. ‐   
5

 — 
2

    · (‐4) · 1   
1

 — 
2

    · 2

 □ C. ‐4 · 0.3 · (‐8)

 □ B. ‐2   
1

 — 
5

    ·   ( ‐  
1

 — 
6

   )   ·   ( ‐  
3

 — 
4

   )   ·   ( ‐9  
7

 — 
8

   )  

 □ D. ‐2.1 · (‐5.3) · 7.2 · (‐0.4)

 □ E.      
4

 — 
3

    ·    
3

 — 
4

    ·   ( ‐  
1

 — 
2

   )  

7. Determine the number of miles 
each car can travel in 1 hour 
assuming the operator drives 
at a constant speed.

Speed Number of Miles 
in 1 Hour

135 miles in 3 hours

22 miles in    1 — 2    hour

7.5 miles in    1 — 4    hour

97   1 — 2    miles in    3 — 2    hours

5. A family of 4 is ordering food for dinner. Each person orders a drink for $2 and a meal. 
They spend a total of $30. Write and solve an equation to determine the cost of each meal. 

Grade 7 Unit 6 Lesson 3  Practice
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9

36

45

31.5

40.5

45

44

30

65

= ‐9

= ‐36.5

= 7.7

= 0.06

Responses vary. 4(2 + x) = 30 
x = 5.5 
Explanations vary. Each meal costs $5.50.

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson
1–4 2

5 2

6 3

Spiral Review
7 2

Fluency 8–11 1

Test 
Practice 12 1

 CA CCSSM 

7.EE.4

7.EE.4

7.EE.3

7.EE.3

7.NS.2, SMP.8

7.NS.2.a, SMP.8



Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up 
 Pairs |   10 min

Activity 1
 Pairs |   10 min

Activity 2
 Pairs |   15 min

Students attend to the structure of equations  
of the form y = kx, px + q = r, and p(x + q) = r.  
Routine: Think-Pair-Share

Students connect the features of a situation  
to a tape diagram, then write an equation, 
determine a solution, and interpret the  
meaning of the solution in the  
situation.

Students use the features of a situation to write  
their own question, then write an equation and 
determine its solution to answer the question.  
MLR5: Co-Craft Questions 

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students synthesize their understanding of 
comparing tape diagrams for similar equations 
with di�erent structures.

Students demonstrate their understanding  
by representing a situation with a tape 
diagram and an equation. They use these to 
solve and interpret the meaning of the solution 
in the situation. 

Show What You Know Sheet

Name:   Date:   Period: 

Unit 6

Lesson

4

Seeing Structure
Let’s analyze and solve questions in context.

Warm-Up 
Here are eight equations.

Equation A
100 = 8(x + 9)

Equation B
9(x + 7) = 100

Equation C
100 = 5x

Equation D
9x + 63 = 100

Equation E
100 = 72 + 8x

Equation F
(x + 7) · 9 = 100

Equation G
100 = 8x + 72

Equation H
9x = 100

1.  Select two equations that have something in common. How are the two
equations alike?

2.  Create three groups so that the equations in each group have something in common. Then
explain what your groups have in common.

Group 1 Group 2 Group 3

Equations:  Equations:  Equations: 

All the equations in this 
group . . . 

All the equations in this 
group . . . 

All the equations in this 
group . . . 

29
Grade 7 Unit 6 Lesson 4 Warm-Up

Unit Rates in the World 7.EE.3, 7.EE.4, 7.RP.2, SMP.2, SMP.5, SMP.7

Summary 6.04

10. Here are three equations and their tape diagrams.

3x = 90 3x + 15 = 90 3(x + 15) = 90

x x x
90

15x x x
90

x + 15x + 15x + 15

90

� Discuss: How are the tape diagrams alike and different?

Synthesis

We can use a tape diagram to help us make sense of a situation and reason about an 
unknown value.

For example, Elena is training for a 
race. She trained 3 days this week for 
a total of 21 miles. On each training 
day, she ran several miles and biked 
5 miles. If x represents the number of
miles Elena ran, then this situation can 
be modeled using this equation  
and tape diagram.

These representations allow us to determine that Elena ran 2 miles at each training day. 

3(x + 5) = 21

x + 5x + 5x + 5

21

Grade 7 Unit 6 Lesson 4 Synthesis | Summary
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Activity
Name:                             Date:        Period:        

Activity

1
Which Diagram?

For each situation:

a  Choose a diagram that best represents it. 

b  Write an equation.

c  Determine the solution.

d  Explain what the solution means in the situation.

Diagram A Diagram B Diagram C

45

x xx x x
45

3x xx x x x + 3 x + 3x + 3 x + 3 x + 3

45

3. A postal worker weighs 5 identical cardboard packages and a 3-pound plastic box. Everything 
weighs a total of 45pounds. 

4. Tyani is making 5 gift bags. Tyani adds 3 more pencils to each bag. Altogether, the gift bags 
contain 45 pencils.

5. A national park charges $3 for each car that enters and also a fee for each person that enters. 
A family of 5 enters the park in 1 car and pays a total of $45.

6. A souvenir store sells hats for the same price. Ava buys 5 hats and pays a total of $45.

Grade 7 Unit 6 Lesson 4 Activity 1
30

Activity
Name:   Date:   Period: 

Questions and Answers

Activity

2

7. Natalia’s family wants to inflate a total of 60 balloons for a party. Yesterday, they
inflated 24 balloons. Today, they want to split the remaining balloons equally
between 4 family members.

a  Use this information to write a question that you don’t already have the answer to.

b  Write an equation or draw a tape diagram to represent the situation and your question. 
Be sure to define your variable.

c  Solve the equation to answer your question.

d
� Discuss: How can you check if your solution makes sense?

8. An art class charges each student $15 to attend, plus a fee for supplies. The
instructor hopes to collect $240 total from the 12 students who attend the class.

a  Use this information to write a question that you don’t already have the answer to.

b  Write an equation or draw a tape diagram to represent the situation and your question. 
Be sure to define your variable.

c  Solve the equation to answer your question.

d
� Discuss: How can you check if your solution makes sense?

Grade 7 Unit 6 Lesson 4 Activity 2
31

You’re invited to explore more.

9.  Write your own problem that can be solved with an equation or tape diagram. Then swap
problems with a classmate and solve your classmate’s problem.

Presentation Screen 
3

Presentation Screen 
2

Lesson 4
Activity 1

Lesson 4
Activity 2

Presentation Screen 
5

Lesson 4
Show What 
You Know

Presentation Screen 
4

Lesson 4
Synthesis

Presentation Screen 
1

Lesson 4 
Warm-Up

Show What You Know

Name:   Date:   Period:  

6.04

301 © Amplify Education, Inc and its licensors. Amplify Desmos Math is based  
on curricula from Illustrative Mathematics (IM) and Open Up Resources.

Deiondre bought a keychain for $6.75 and 3 shirts for x dollars each. The items cost a total 
of $31.50. Complete each section for this situation.

Tape Diagram Equation

Solution Meaning of Solution

2 31 54

• I can connect a situation to the tape diagram, 
equation, and solution that represent it.

• I can write equations of the form py = kx,  
x + q = r and p(x + q) = r to represent 
situations and determine their solutions 
using a tape diagram.

• I can analyze a situation in context to write  
an equation and interpret the meaning of  
its solution. 2 31 54

How well did you understand the math in  
this lesson?

How did you feel about this lesson?

Re�ect on the math from this lesson.

Consider using the sca�olds 
from the Math Language 
Development Resources 
with Activity 1 to support 
math language acquisition 
for your students.

Lesson # Lesson Title 39

Grade 7 Unit 6 Lesson 4 Lesson at a Glance39

Students collaborate with you to draw 
a picture to identify which piece in the 
scenario is unknown.

For the ­rst scenario, a guiding 
question is provided for you to ask 
students to help them make meaning 
of their picture using a simple phrase.

Students collaborate with you or a 
partner to draw a picture to identify 
which piece in the scenario is 
unknown.

For the ­rst scenario, a guiding 
question is provided for you to ask 
students to help them make meaning 
of their picture with a peer using a 
simple sentence.

Students make connections between 
the problem context and their tape 
diagrams or equations using precise 
mathematical language.

For the ­rst scenario, a guiding 
question is provided for you to invite 
students to make meaning of their 
picture with a peer using listening 
and speaking skills.

Emerging Expanding Bridging

(SMP.7)

(SMP.7)

(SMP.2)

 CA CCSSM: 7.EE.3, 7.EE.4, 7.RP.2, SMP.2, SMP.5, SMP.7

Lesson

Lesson # Lesson Title 38

4

Unit 6

Seeing Structure
Practice With Tape Diagrams and Equations

Let’s analyze and solve questions in context.

Grade 7 Unit 6 Lesson 4 Seeing Structure38

Today’s Big Ideas

Focus on the Big Ideas

  Today’s Goals   Unit Rates in the WorldCC2   

 Generalized Numbers Leading to AlgebraNS  

1. Goal: Connect features of a situation to the tape diagram, equation, 
and solution that represents it.

2. Goal: Write equations of the form y = kx, px + q = r, and p(x + q) = r  
to represent situations and determine their solutions using a  
tape diagram.

3. Language Goal: Analyze a situation in context to write an equation 
and interpret the meaning of its solution. (Reading, Writing, 
Speaking, and Listening)

 Why? In order to . . .DI  How? Students will . . .SMP  What? While . . .CC

Make sense of a situation 
with a tape diagram and 
equation (DI1)

Use structure to analyze 
a situation in context and 
interpret the meaning of its 
solution (SMP.2, SMP.7)

Exploring how to 
answer questions 
using the solutions to 
equations (CC2)

Connections and Coherence

Students use tape diagrams and equations to answer questions about 
situations. They revisit familiar equations of the form y = kx and compare 
equations of the form px + q = r and p(x + q) = r.

  Prior Learning Generalized Numbers Leading to Algebra

In Lesson 3, students wrote equations to represent tape diagrams and 
contexts but did not yet solve these equations or interpret their solutions.

  Future Learning Generalized Numbers Leading to Algebra

In Sub-Unit 2, students will use a different strategy to solve equations: 
balancing moves using hanger diagrams.

Building On Building Toward

6.EE.5
6.RP.3

7.EE.4.a

CA ELD Standards: ELD.PI.7.1, ELD.PI.7.2,  
ELD.PI.7.5, ELD.PI.7.10

Unit Rates in 
the World

Unit Rates in 
the World

Number SenseNumber Sense
Generalized Numbers

Leading to Algebra

Integrating Rigor in Student Thinking

 Students develop conceptual understanding of the connections between 
features of a situation in its corresponding tape diagram, equation, and 
solution and then apply solutions to their meaning in context.

(SMP.7)

 CA CCSSM
Addressing

7.EE.3
Solve multistep, real-life, and mathematical 
problems posed with positive and negative 
rational numbers in any form (whole 
numbers, fractions, and decimals) using tools 
strategically. Apply properties of operations 
to calculate with numbers in any form; convert 
between forms as appropriate, and assess 
the reasonableness of answers using mental 
computation and estimation strategies.

Also Addressing: 7.EE.4, 7.RP.2

Mathematical Practices: SMP.2, SMP.5, SMP.7



Math Language Development

Lesson at a Glance

ELEL    Multilingual / English Learners

 ~ 45 min

Warm-Up 
 Pairs |   10 min

Activity 1
 Pairs |   10 min

Activity 2
 Pairs |   15 min

Students attend to the structure of equations  
of the form y = kx, px + q = r, and p(x + q) = r.  
Routine: Think-Pair-Share

Students connect the features of a situation  
to a tape diagram, then write an equation, 
determine a solution, and interpret the  
meaning of the solution in the  
situation.

Students use the features of a situation to write  
their own question, then write an equation and 
determine its solution to answer the question.  
MLR5: Co-Craft Questions 

Synthesis
 Whole Class |   5 min

Show What You Know
 Independent |   5 min

Students synthesize their understanding of 
comparing tape diagrams for similar equations 
with di�erent structures.

Students demonstrate their understanding  
by representing a situation with a tape 
diagram and an equation. They use these to 
solve and interpret the meaning of the solution 
in the situation. 

Show What You Know Sheet

Name:   Date:   Period: 

Unit 6

Lesson

4

Seeing Structure
Let’s analyze and solve questions in context.

Warm-Up 
Here are eight equations.

Equation A
100 = 8(x + 9)

Equation B
9(x + 7) = 100

Equation C
100 = 5x

Equation D
9x + 63 = 100

Equation E
100 = 72 + 8x

Equation F
(x + 7) · 9 = 100

Equation G
100 = 8x + 72

Equation H
9x = 100

1.  Select two equations that have something in common. How are the two
equations alike?

2.  Create three groups so that the equations in each group have something in common. Then
explain what your groups have in common.

Group 1 Group 2 Group 3

Equations:  Equations:  Equations: 

All the equations in this 
group . . . 

All the equations in this 
group . . . 

All the equations in this 
group . . . 

29
Grade 7 Unit 6 Lesson 4 Warm-Up

Unit Rates in the World 7.EE.3, 7.EE.4, 7.RP.2, SMP.2, SMP.5, SMP.7

Summary 6.04

10. Here are three equations and their tape diagrams.

3x = 90 3x + 15 = 90 3(x + 15) = 90

x x x
90

15x x x
90

x + 15x + 15x + 15

90

� Discuss: How are the tape diagrams alike and different?

Synthesis

We can use a tape diagram to help us make sense of a situation and reason about an 
unknown value.

For example, Elena is training for a 
race. She trained 3 days this week for 
a total of 21 miles. On each training 
day, she ran several miles and biked 
5 miles. If x represents the number of
miles Elena ran, then this situation can 
be modeled using this equation  
and tape diagram.

These representations allow us to determine that Elena ran 2 miles at each training day. 

3(x + 5) = 21

x + 5x + 5x + 5

21

Grade 7 Unit 6 Lesson 4 Synthesis | Summary
32

Activity
Name:                             Date:        Period:        

Activity

1
Which Diagram?

For each situation:

a  Choose a diagram that best represents it. 

b  Write an equation.

c  Determine the solution.

d  Explain what the solution means in the situation.

Diagram A Diagram B Diagram C

45

x xx x x
45

3x xx x x x + 3 x + 3x + 3 x + 3 x + 3

45

3. A postal worker weighs 5 identical cardboard packages and a 3-pound plastic box. Everything 
weighs a total of 45pounds. 

4. Tyani is making 5 gift bags. Tyani adds 3 more pencils to each bag. Altogether, the gift bags 
contain 45 pencils.

5. A national park charges $3 for each car that enters and also a fee for each person that enters. 
A family of 5 enters the park in 1 car and pays a total of $45.

6. A souvenir store sells hats for the same price. Ava buys 5 hats and pays a total of $45.

Grade 7 Unit 6 Lesson 4 Activity 1
30

Activity
Name:   Date:   Period: 

Questions and Answers

Activity

2

7. Natalia’s family wants to inflate a total of 60 balloons for a party. Yesterday, they
inflated 24 balloons. Today, they want to split the remaining balloons equally
between 4 family members.

a  Use this information to write a question that you don’t already have the answer to.

b  Write an equation or draw a tape diagram to represent the situation and your question. 
Be sure to define your variable.

c  Solve the equation to answer your question.

d
� Discuss: How can you check if your solution makes sense?

8. An art class charges each student $15 to attend, plus a fee for supplies. The
instructor hopes to collect $240 total from the 12 students who attend the class.

a  Use this information to write a question that you don’t already have the answer to.

b  Write an equation or draw a tape diagram to represent the situation and your question. 
Be sure to define your variable.

c  Solve the equation to answer your question.

d
� Discuss: How can you check if your solution makes sense?

Grade 7 Unit 6 Lesson 4 Activity 2
31

You’re invited to explore more.

9.  Write your own problem that can be solved with an equation or tape diagram. Then swap
problems with a classmate and solve your classmate’s problem.

Presentation Screen 
3

Presentation Screen 
2

Lesson 4
Activity 1

Lesson 4
Activity 2

Presentation Screen 
5

Lesson 4
Show What 
You Know

Presentation Screen 
4

Lesson 4
Synthesis

Presentation Screen 
1

Lesson 4 
Warm-Up

Show What You Know

Name:   Date:   Period:  

6.04

301 © Amplify Education, Inc and its licensors. Amplify Desmos Math is based  
on curricula from Illustrative Mathematics (IM) and Open Up Resources.

Deiondre bought a keychain for $6.75 and 3 shirts for x dollars each. The items cost a total 
of $31.50. Complete each section for this situation.

Tape Diagram Equation

Solution Meaning of Solution

2 31 54

• I can connect a situation to the tape diagram, 
equation, and solution that represent it.

• I can write equations of the form py = kx,  
x + q = r and p(x + q) = r to represent 
situations and determine their solutions 
using a tape diagram.

• I can analyze a situation in context to write  
an equation and interpret the meaning of  
its solution. 2 31 54

How well did you understand the math in  
this lesson?

How did you feel about this lesson?

Re�ect on the math from this lesson.

Consider using the sca�olds 
from the Math Language 
Development Resources 
with Activity 1 to support 
math language acquisition 
for your students.

Lesson # Lesson Title 39

Grade 7 Unit 6 Lesson 4 Lesson at a Glance39

7
Math Language Development Resources

GRADE

Students collaborate with you to draw 
a picture to identify which piece in the 
scenario is unknown.

For the ­rst scenario, a guiding 
question is provided for you to ask 
students to help them make meaning 
of their picture using a simple phrase.

Students collaborate with you or a 
partner to draw a picture to identify 
which piece in the scenario is 
unknown.

For the ­rst scenario, a guiding 
question is provided for you to ask 
students to help them make meaning 
of their picture with a peer using a 
simple sentence.

Students make connections between 
the problem context and their tape 
diagrams or equations using precise 
mathematical language.

For the ­rst scenario, a guiding 
question is provided for you to invite 
students to make meaning of their 
picture with a peer using listening 
and speaking skills.

Emerging Expanding Bridging

(SMP.7)

(SMP.7)

(SMP.2)

 CA CCSSM: 7.EE.3, 7.EE.4, 7.RP.2, SMP.2, SMP.5, SMP.7





Activity
Name:                             Date:        Period:        

Activity

1
Which Diagram?

For each situation:

a  Choose a diagram that best represents it. 

b  Write an equation.

c  Determine the solution.

d  Explain what the solution means in the situation.

Diagram A Diagram B Diagram C

45

x xx x x
45

3x xx x x x + 3 x + 3x + 3 x + 3 x + 3

45

3. A postal worker weighs 5 identical cardboard packages and a 3-pound plastic box. Everything 
weighs a total of 45pounds. 

4. Tyani is making 5 gift bags. Tyani adds 3 more pencils to each bag. Altogether, the gift bags 
contain 45 pencils.

5. A national park charges $3 for each car that enters and also a fee for each person that enters. 
A family of 5 enters the park in 1 car and pays a total of $45.

6. A souvenir store sells hats for the same price. Ava buys 5 hats and pays a total of $45.

Grade 7 Unit 6 Lesson 4 Activity 1
30

Diagram B; 5x + 3 = 45; x = 8.4; Each cardboard package weighs 8.4 pounds.

Diagram C; 5(x + 3) = 45; x = 6; Each bag starts with 6 pencils.

Diagram B; 5x + 3 = 45; x = 8.4; The fee per person is $8.40.

Diagram A; 5x = 45; x = 9; Each hat costs $9.

Launch  

Display the tape diagrams.

To support making connections, consider asking, 
“How are these tape diagrams alike? How are they 
di�erent?”

Invite students to read each prompt and 
determine what information is missing.

Consider asking, “How can you determine which 
diagram matches the situation and would help 
determine the missing information you identi�ed?” 
Then invite students to use reasoning to compare 
their matches and work together to write the equation, 
solution, and meaning of the solution. 

Monitor 

Multilingual/English Learners Emerging, 
Expanding, and Bridging sca�olds and supports 
are available in the Math Language Development 
Resources.

Select and sequence student strategies to share 
during the Connect. 

Differentiation (Problems 3–6)

Look for students who: Respond to Student Thinking

Need support getting 
started.

Support Invite students to match 
their groups from the Warm-Up 
with a diagram structure. 

Discuss whether 3 is a 
one-time or repeated 
value. 

Strengthen Invite students 
to share during the Connect 
how a one-time or repeated 3 is 
represented in a tape diagram 
and in an equation. 

Would like to explore 
real-world situations 
further. 

Stretch Invite students to 
write their own situation that 
matches one of the diagrams, 
then trade situations with 
another student to determine 
which diagram they selected.

Connect 
Share the correct solutions to focus the 
conversation on students’ reasoning. 

To surface the Key Takeaway, invite students to 
share the strategies they used to decide which 
diagram matched each situation, to write the 
equation, and to determine the meaning of the 
solution. 

Math Identity and Community Celebrate 
students who use their personal experiences 
to support them in their reasoning. 

1

2

2

ELEL

D

3
��

  Key Takeaway: The context of a 
situation determines the structure of 
both the equation and tape diagram that 
represent it. Equations of the form y = kx 
represent repeatedly adding the value of k 
(representing a proportional relationship).
Equations of the form px + q = r represent 
repeatedly adding the value p and adding 
the value q only once. Equations of the 
form p(x + q) = r represent repeatedly 
summing the value x + q.

Presentation Screen  
2

Lesson 4

Activity 1Activity 1 Which Diagram?
Purpose: Students connect the features of a situation to a tape diagram, then write an equation, 
determine a solution, and interpret the meaning of the solution in the situation.

 Pairs |   10 min

 Short on time? Consider omitting Problem 3. 

Grade 7 Unit 6 Lesson 4 Activity 141

(SMP.2)

(SMP.2)



Summary 6.04

10. Here are three equations and their tape diagrams.

3x = 90 3x + 15 = 90 3(x + 15) = 90

x x x
90

15x x x
90

x + 15x + 15x + 15

90

 Discuss: How are the tape diagrams alike and di
 erent?

Synthesis

We can use a tape diagram to help us make sense of a situation and reason about an 
unknown value.

For example, Elena is training for a 
race. She trained 3 days this week for 
a total of 21 miles. On each training 
day, she ran several miles and biked 
5 miles. If x represents the number of 
miles Elena ran, then this situation can 
be modeled using this equation 
and tape diagram.

These representations allow us to determine that Elena ran 2 miles at each training day. 

3(x + 5) = 21

x + 5x + 5x + 5

21

Grade 7 Unit 6 Lesson 4 Synthesis | Summary
32

Responses vary. All of the diagrams have the same length: 90. The fi rst tape diagram 
has one unknown value three times. The second tape diagram has one unknown value 
three times, plus 15 more. The third diagram has three identical pieces of tape, with 
each piece representing an unknown plus 15. 

 ELD.PI.7.1.Em, Ex, Br

Synthesis 

Invite students to discuss the Synthesis with a 
partner. Consider using the Think-Pair-Share 
routine.

Have students share their responses to the 
Synthesis question. Select and sequence students 
who compared and contrasted the structure of the 
equations, tape diagrams, and solutions.

Invite students to refer to the Summary during 
Practice or anytime during the year. 

��

  Lesson Takeaway: A situation can be 
represented by the features of its tape 
diagram and the structure of its equation.

4

Presentation Screen  
4

Lesson 4

SynthesisSynthesis
Purpose: Students synthesize their understanding of comparing tape diagrams for 
similar equations with different structures.

 Whole Class |   5 min

Grade 7 Unit 6 Lesson 4  Synthesis43

(SMP.7)

Activity
Name:                             Date:        Period:        

Questions and Answers

Activity

2

7. Natalia’s family wants to infl ate a total of 60 balloons for a party. Yesterday, they 
infl ated 24 balloons. Today, they want to split the remaining balloons equally 
between 4 family members.

a  Use this information to write a question that you don’t already have the answer to.

b  Write an equation or draw a tape diagram to represent the situation and your question. 
Be sure to defi ne your variable.

c  Solve the equation to answer your question.

d   Discuss: How can you check if your solution makes sense?

8. An art class charges each student $15 to attend, plus a fee for supplies. The 
instructor hopes to collect $240 total from the 12 students who attend the class.

a  Use this information to write a question that you don’t already have the answer to.

b  Write an equation or draw a tape diagram to represent the situation and your question. 
Be sure to defi ne your variable.

c  Solve the equation to answer your question.

d   Discuss: How can you check if your solution makes sense?

Grade 7 Unit 6 Lesson 4 Activity 2
31

You’re invited to explore more.

9.  Write your own problem that can be solved with an equation or tape diagram. Then swap 
problems with a classmate and solve your classmate’s problem. 

Responses vary. How many balloons will each family member in� ate?

Responses vary. How much should the instructor charge per person for supplies 
in order to make $240?

Responses vary. 240 = 12(x + 15); x represents the amount the instructor should 
charge each person for supplies.

x = 5. Responses vary. The instructor should charge $5 per person for supplies. 

Responses vary.

Responses vary. 

Responses vary. 60 = 24 + 4x; x represents the number of balloons each family 
member in� ates.

x = 9. Responses vary. Each family member will in� ate 9 balloons. 

Responses vary.

 ELD.PI.7.2.Em, Ex, Br

Launch  

Display the discussion questions. 

MLR5: Co-Craft Questions Use this routine to 
support students in making sense of a context, 
by asking questions without the pressure to 
produce answers. 

Consider sharing that the goal is to generate 
many questions before choosing one to answer.

Invite students to create questions that could be 
asked and answered about each situation.

Monitor 
Listen for unique and creative student questions, 
including ones that are related to the activity 
they’re about to explore.

Differentiation (Problems 7–8)

Look for students who: Respond to Student Thinking

Need support getting 
started.

Support Encourage 
students to highlight or 
circle important values and 
information in the situation. 
Have students brainstorm 
with their partner to identify 
a good question. 

Draw a visual (tape 
diagram or hanger) to 
represent the situation or 
use another tool to help 
solve.

Strengthen Invite them to 
share their visuals with their 
partner. Consider asking,  
 “How can you use this visual 
to create a diagram and 
equation?”

Would like to explore real-
world problems further. 
(Problem 9)

Stretch You’re invited to 
explore more. Encourage 
students to write their own 
problem that can be solved 
with an equation or a tape 
diagram.

Connect 
Invite students to share the questions that  
they wrote.

Math Identity and Community Celebrate the 
variety and creativity of questions.

Consider asking: 
•   “Which question(s) are most interesting to you?”
•   “How are the diagrams or equations that you  

wrote for Problem 7 and Problem 8 alike? How are  
they different?” 

•   “How did you determine whether the structure of the 
equations you wrote should be in px + q = r or  
p(x + q) = r form?”

1

3

MLR

2

D

3

Presentation Screen 
3

Lesson 4

Activity 2

 Short on time? Consider having students choose one of the two problems. 

Activity 2 Questions and Answers
Purpose: Students use the features of a situation to write their own question,  
then write an equation and determine its solution to answer the question. 

 Pairs |  15 min 

Grade 7 Unit 6 Lesson 4 Activity 242

 ELD.PI.7.2.Em, Ex, Br

(SMP.7)

(SMP.5)





 Practice for this lesson is available online.

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

Students using print

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson

1–7 2

8–9 2

Fluency 10 3

Spiral Review

Test 
Practice 11–14 1

7
Intervention, Extension, and Investigation Resources

GRADE

Practice  Independent

Provide students with sufficient practice to build and reinforce their conceptual 
understanding, fluency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

Students using digital

Lesson 4 
Practice

Grade 7 Unit 6 Lesson 4 Practice45

Name:                           Date:        Period:       Practice
6.04

1. A school ordered 3 large boxes of markers. 3 teachers 
got 15 markers each, so there were 90 markers left. 
This tape diagram represents the situation. How many 
markers were originally in each box?

Problems 2–4: A family buys 4 tickets to a show. Each family member also 
spends $2 on a snack. They spend $24 total.

2. Which equation represents this situation?

A. 2(x + 4) = 24 B. 4(x + 2) = 24

3. What does x represent in the equation you chose? 

4. Solve the equation you chose. What does the solution tell you about 
this situation? 

Problems 5–7: Amir has 24 ounces of juice. He pours equal amounts for each 
of his 2 friends and then adds 4 more ounces for each person.

5. Which equation represents this situation?  

A. 2(x + 4) = 24 B. 4(x + 2) = 24

6. What does x represent in the equation you chose? 

7.  Solve the equation you chose. What does the solution tell you about 
this situation? 

x - 15x - 15x - 15

90

Problems 8–9: Draw a tape diagram and fi nd the solution for each equation. 

8. 6x + 11 = 21 9. 6(x + 1) = 24

Grade 7 Unit 6 Lesson 4  Practice
33

45 markers

x represents the cost of a ticket. 

x = 4. Tickets to the show cost $4 each.

x represents the number of ounces of juice Amir originally poured for 
each friend. 

x = 8. Amir originally poured 8 ounces of juice for each friend.

x =    
5

 — 
3

    (or equivalent)
x = 3

21

x x x x xx 11 x + 1 x + 1 x + 1 x + 1x + 1 x + 1

24

Name:                           Date:        Period:       Practice
6.04

Spiral Review

10. Each tape diagram is the same length. Write an equation for each tape 
diagram and fi nd the solution to the equation.

Diagram Equation Solution

a + 3a + 3a + 3a + 3

56

3b b b b
56

c + 4c + 4c + 4

56

4d d d
56

ee e e
56

 Problems 11–14: Determine the value of each expression.

11.    
2

 — 
3

    ·   (   
‐4

 — 
5

   )  12.   (   
‐5

 — 
7

   )   ·   (   7 — 
5

   )  

13.   (   
‐2

 — 
39

   )   · 39 14.   (   2 — 
5

   )   ·   (   
‐3

 — 
4

   )  

Grade 7 Unit 6 Lesson 4  Practice
34

4(a + 3) = 56 a = 11

4b + 3 = 56 b =    
53

 — 
4

   

3(c + 4) = 56 c =    
44

 — 
3

   

3d + 4 = 56 d =    
52

 — 
3

   

4e = 56 e = 14

= -    
8

 — 
15

   

= -2

= -1

= -    
3

 — 
10

   

 CA CCSSM

7.EE.4, SMP.1

7.EE.3

7.EE.4, 7.RP.2

7.NS.2.a  
7.NS.2.c

D  Differentiation

Show What You Know

Name:   Date:   Period:  

6.04
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Deiondre bought a keychain for $6.75 and 3 shirts for x dollars each. The items cost a total 
of $31.50. Complete each section for this situation.

Tape Diagram Equation

Solution Meaning of Solution

2 31 54

• I can connect a situation to the tape diagram, 
equation, and solution that represent it.

• I can write equations of the form py = kx, 
x + q = r and p(x + q) = r to represent 
situations and determine their solutions 
using a tape diagram.

• I can analyze a situation in context to write 
an equation and interpret the meaning of 
its solution. 2 31 54

How well did you understand the math in 
this lesson?

How did you feel about this lesson?

Re� ect on the math from this lesson.

31.50

6.75 xx x
6.75 + 3x = 31.50

The shirts cost $8.25 each.x = 8.25

S  Support S  Strengthen S  Stretch

Provide targeted intervention. Reinforce students’ understanding. Challenge students and extend their learning

If student work shows partial 
understanding of connecting situations 
to tape diagrams, equations, and 
solutions, consider:

•  Revisiting Activity 1 and giving students 
individualized feedback.

• Reviewing the Lesson 3 Summary.

•  Selecting a few related Practice Problems 
and giving individualized feedback. 

If student work shows conceptual 
understanding with minor errors, 
consider:

•  Revisiting the Lesson 3 Card Sort. Invite 
students to solve the equations and 
interpret the meaning of the solution in 
the context of the matching situation.

•  Assigning the Lesson Practice.

If students would like to explore 
analyzing situations in context in 
greater depth. consider: 

•  Inviting them to complete the You’re 
invited to explore more task and discuss 
their thinking with a partner.

•  Assigning the Sub-Unit 1 Extension 
Problems.

Use the Math Language Development Resources for further language support with all your  
students, including those building English pro�ciency.

• English/Spanish cognates

• English/Spanish Glossary

• Frayer model templates

• Math Language Routine display structures, 
e.g., MLR5: Co-Craft Questions

• Vocabulary routines

Math Language Development

7
Math Language Development Resources

GRADE

Today’s Goals 

1. Goal: Connect features of a situation to the tape 
diagram, equation, and solution that represent it.

•  In the Show What You Know, students create a tape 
diagram, write an equation, and determine the solution 
to a situation.

2. Goal: Write equations of the form y = kx.  
px + q = r and p(x + q) = r to represent situations 
and determine their solutions using a tape 
diagram.

•  In the Show What You Know, students write an 
equation of the form px + q = r to determine the cost 
of a shirt. 

3. Language Goal: Analyze a situation in context 
to write an equation and interpret the meaning 
of its solution. (Reading, Writing, Speaking, 
and Listening)

•  In the Show What You Know, students write an equation, 
solve it, and interpret the meaning of their solution.

5

Show What You Know
Purpose: Students demonstrate their understanding by representing a situation with 
a tape diagram and an equation. They use these to solve and interpret the meaning of 
the solution in the situation. 

 Independent |   5 min

Presentation Screen  
5

Lesson 4

Show What 
You Know

Grade 7 Unit 6 Lesson 4 Show What You Know | Differentiation44

  Support, Strengthen, and 
Stretch learning by assigning 
these digital resources that 
adjust to each student’s 
current level of skill and 
understanding. 

• Boost Personalized Learning
• Fluency Practice
• Math Adventures

Use after Lesson 4



 Practice for this lesson is available online.

Need more Practice?

Additional practice can 
be found in the Practice 
Resources, Intervention and 
Extension Resources, and 
online resources (item banks, 
Boost Personalized Learning, 
and Fluency Practice).

Students using print

Practice Problem Item Analysis
Problem(s) DOK

On-Lesson

1–7 2

8–9 2

Fluency 10 3

Spiral Review

Test 
Practice 11–14 1

7
Intervention, Extension, and Investigation Resources

GRADE

7
Additional Practice Resources

GRADE

Practice  Independent

Provide students with sufficient practice to build and reinforce their conceptual 
understanding, fluency, and application of mathematical topics, assessment practice,  
and ongoing spiral review.

Students using digital

Lesson 4 
Practice

Grade 7 Unit 6 Lesson 4 Practice45

Name:                           Date:        Period:       Practice
6.04

1. A school ordered 3 large boxes of markers. 3 teachers 
got 15 markers each, so there were 90 markers left. 
This tape diagram represents the situation. How many 
markers were originally in each box?

Problems 2–4: A family buys 4 tickets to a show. Each family member also 
spends $2 on a snack. They spend $24 total.

2. Which equation represents this situation?

A. 2(x + 4) = 24 B. 4(x + 2) = 24

3. What does x represent in the equation you chose? 

4. Solve the equation you chose. What does the solution tell you about 
this situation? 

Problems 5–7: Amir has 24 ounces of juice. He pours equal amounts for each 
of his 2 friends and then adds 4 more ounces for each person.

5. Which equation represents this situation?  

A. 2(x + 4) = 24 B. 4(x + 2) = 24

6. What does x represent in the equation you chose? 

7.  Solve the equation you chose. What does the solution tell you about 
this situation? 

x - 15x - 15x - 15

90

Problems 8–9: Draw a tape diagram and fi nd the solution for each equation. 

8. 6x + 11 = 21 9. 6(x + 1) = 24

Grade 7 Unit 6 Lesson 4  Practice
33

45 markers

x represents the cost of a ticket. 

x = 4. Tickets to the show cost $4 each.

x represents the number of ounces of juice Amir originally poured for 
each friend. 

x = 8. Amir originally poured 8 ounces of juice for each friend.

x =    
5

 — 
3

    (or equivalent)
x = 3

21

x x x x xx 11 x + 1 x + 1 x + 1 x + 1x + 1 x + 1

24

Name:                           Date:        Period:       Practice
6.04

Spiral Review

10. Each tape diagram is the same length. Write an equation for each tape 
diagram and fi nd the solution to the equation.

Diagram Equation Solution

a + 3a + 3a + 3a + 3

56

3b b b b
56

c + 4c + 4c + 4

56

4d d d
56

ee e e
56

 Problems 11–14: Determine the value of each expression.

11.    
2

 — 
3

    ·   (   
‐4

 — 
5

   )  12.   (   
‐5

 — 
7

   )   ·   (   7 — 
5

   )  

13.   (   
‐2

 — 
39

   )   · 39 14.   (   2 — 
5

   )   ·   (   
‐3

 — 
4

   )  
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4(a + 3) = 56 a = 11

4b + 3 = 56 b =    
53

 — 
4

   

3(c + 4) = 56 c =    
44

 — 
3

   

3d + 4 = 56 d =    
52

 — 
3

   

4e = 56 e = 14

= -    
8

 — 
15

   

= -2

= -1

= -    
3

 — 
10

   

 CA CCSSM

7.EE.4, SMP.1

7.EE.3

7.EE.4, 7.RP.2

7.NS.2.a  
7.NS.2.c
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