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The material in this handout is based on work supported 
by the National Science Foundation under Grants No. 
0917958 and 1621011. Opinions expressed are those of the 
authors and not necessarily those of the Foundation.

Self-Guided Training 
Transition to Algebra (TTA) classrooms are inherently collaborative spaces. As a 
class and in small groups, TTA students solve problems and puzzles, read and 
create problem-solving skits, engage in whole-class oral Mental Mathematics, 
and discuss mathematical questions and concepts. 

It’s always ideal to have an in-person professional development training with a 
TTA author or a trained TTA PD provider, but this is not always possible. For these 
cases and for additional support, TTA author and PD provider, Mary Fries, has 
created this Self-Guided Training as an alternative to our week-long PD.

You will need:
•	 1 Teacher Resources box for Transition to Algebra; this includes:

 » 1 Series Overview booklet
 » 12 Teaching Guides—one for each of the 12 units
 » 12 Answer Keys—one for each of the 12 units

•	 1 set of blank Student Worktexts (One copy of each unit should be 
taken from a Class Pack and written in directly as the “Teacher Copy.”  
Do not use Answer Keys for this Self-Guided Training.)

•	 Access to a computer with Internet access and speakers (for watching 
videos and solving TTA-related math puzzles online)

•	 The Making Sense of Algebra book

Ideally, you will also have colleagues (local or online) who are teaching TTA 
with whom you can plan regular meetings to work through this training with and 
to discuss TTA and your successes and struggles with teaching the course.

Every reading and activity in this guide has been carefully chosen to provide a 
solid introduction to TTA. Teachers with extremely limited time may wish to take 
note of the green sections indicating a minimal introduction to the curriculum.
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Introduction to Features and Design 
•	 Read the following sections of the Series Overview booklet included in your Teacher 

Resources box to learn about the Habits-of-Mind Design approach, the twelve units, the 
curricular	design	elements,	and	how	to	prepare	for	an	effective	year.

 » “Introducing Transition to Algebra” (pages 5, 7-13, 15-19)
 » “Student Materials” (pages 21-25)
 » “Materials for Teachers” (pages 37-45)
 » “Getting Ready to Teach” (pages 47-49)

•	 Access the Digital Resources referenced at the bottom of the Table of Contents of 
your Series Overview booklet. These include printable and projectable resource pages 
and projectable Answer Keys/Student Books. (Open an Answer Key in Acrobat to 
access	the	toggle	that	turns	the	answers	on	and	off).

•	 Read Chapter 1 of Making Sense of Algebra, “Algebraic Habits of Mind.” 
•	 Watch this video: “How Habits of Mind organize instruction in Transition to Algebra 

and align with the CCSS” (third video under the second tab “Author Interviews” on 
transitiontoalgebra.com).
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Unit 1: Language of Algebra 

Introduction
•	 In the Unit 1 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, “Distributive 
Property:	Halving	and	Doubling,”	and	the	first	page	of	
Mental Mathematics, “Doubling 1- and 2-digit numbers,” 
(pages T32-T33).

•	 Watch this video: “How the TTA Teaching Guides support 
teacher professional development” (sixth video under the second 
tab “Author Interviews” on transitiontoalgebra.com).

•	 In the Unit 1 Student Worktext, read the “Dear Student” letter 
on the inside cover. 

Lesson 1: Exploring Number Tricks
•	 Read the entire Teaching Guide for Lesson 1 (page T7-T9).
•	 Work through problem #1 (page 3) in a blank Unit 1 Student 

Worktext. Write directly in the student books, and feel free to 
explore additional problems. If you have a colleague with whom 
you can work on the problems, solve them together, and discuss 
the mathematics and possible student thinking as you work.

•	 Read the Thinking Out Loud dialogue (page 3).
•	 Work through problem #8 (page 4).
•	 Watch this video: “A number trick to launch algebra instruction” (seventh video under 

the first tab “Using TTA” on transitiontoalgebra.com).

Lesson 2: Exploring Number Trick Logic
•	 In the Teaching Guide, read the Purpose statement (page T10).
•	 In your “Teacher Copy” of the Student Worktext, work through problems #1, 12, 16-19 

(pages 7-8).
•	 Problems #17-19 are designed to encourage small-group discussion. After you write 

your own responses, look at the examples in the Answer Key for some ideas on what 
students may say.

•	 In the Teaching Guide, read the sidebar remarks beginning with “Use students’ 
intuition…” (page T11).

•	 Watch this video: “A mental mathematics exercise prepares students for the distributive 
property” (first video under the second tab “Author Interviews” on transitiontoalgebra.
com).
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Lesson 3: Balancing Mobile Puzzles
•	 In the Teaching Guide, read the Purpose statement (page T12).
•	 In the Student Worktext, read all of the content on page 11.
•	 In the Teaching Guide, read the sidebar remarks under the heading “What if…” (page 

T13).
•	 Work through problems #5, 6, 8 (page 12).
•	 Watch this video: “Mobile Puzzles help students make sense of algebra” (fourth video 

under the first tab “Using TTA” on transitiontoalgebra.com).

Lesson 4: Describing Tricks and Puzzles
•	 In the Teaching Guide, read the Purpose statement (page T15).
•	 Work through problems #1, 5, 6 (pages 15-16).
•	 In the Teaching Guide, read the Algebraic Habits of Mind: Seeking and Using 

Structure call-out box (page T15).

Lesson 5: Logic of Tricks and Mobiles
•	 In the Teaching Guide, read the Purpose statement (page T17).
•	 Work through problems #1, 2, 6, 7 (pages 19-20).
•	 After you write your own responses, look at the example responses to problems #2 

and #7 in the Answer Key for some ideas on what students may say.
•	 In the Teaching Guide, read the 7 bold discussion prompts and their commentary 

(page T18).

SolveMe Mobiles
•	 Go to solveme.edc.org and click “Mobiles.”
•	 Optional: create an account for yourself by clicking the link 

in the upper right corner.
•	 Click the square “Play” button and explore some puzzles.

 » Explorer puzzles: #20, 31, 54
 » Puzzler puzzles: #70, 88, 93, 104
 » Optional: Master puzzles: #145, 158, 154

•	 Go back to the Main Menu, click the quadrilateral 
“Information” button (with a question mark), and read the 
information under the “Play” tab.

Please note that these readings and activities are intended as an alternative to 
in-person PD—not as suggested lesson preparation. When planning each lesson, 
teachers should review the student materials and read the entire lesson plan and 
the next Mental Mathematics activity in the Teaching Guide.
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Unit 2: Geography of the Number Line

Introduction
•	 In the Unit 2 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T5).
 » Read the Mental Mathematics introduction, 
“Complements	and	distance:	integers,”	and	the	first	page	
of Mental Mathematics, “Distance to 10,” (pages T49-T50).

•	 Read Chapter 5 of Making Sense of Algebra, “A Geometric Look 
at Algebra.”

•	 Watch this video: “How Transition to Algebra cultivates 
meaningful mathematical talk” (fourth video under the second tab 
“Author Interviews” on transitiontoalgebra.com).

•	 In the Unit 2 Student Worktext, read the “Dear Student” letter on 
the inside cover .

Lesson 1: Placing Integers
•	 In the Teaching Guide, read the Purpose statement and the 

Launch: Thinking Out Loud Dialogue and Zooming in on the 
Number Line (pages T7-T8).

•	 In a “Teacher Copy” of the Student Worktext, work through 
problem #1 and read the Thinking Out Loud Dialogue (page 3).

•	 In the Student Worktext, read the yellow box “Using a number 
line...” and work through problems #13, 17 (page 4).

Lesson 2: Operations with Integers
•	 In the Teaching Guide, read the Purpose statement (page T10).
•	 Work through problems #5, 7, 8, 10 (pages 8-9).

Lesson 3: Checkers and Who Am I? Puzzles
•	 In the Teaching Guide, read the Purpose statement (page T13).
•	 Work through problems #4, 15, 25, 29 (pages 13-14).
•	 In the Teaching Guide, read the Algebraic Habits of Mind: Puzzling and Persevering 

call-out box (page T14).

Snapshot Check-ins
•	 Review the “Assessment Resources” sections of the Series Overview booklet  

(page 45).
•	 In the Teaching Guide, read about this un-graded, formative assessment for Unit 2 

(page T16) and review the actual assessment (page T43).

Geography 
of the Number Line

2Unit

June Mark

E. Paul Goldenberg

Mary Fries   

Jane M. Kang

Tracy Cordner

TEACHING GUIDE 2Unit

Geography of  
the Number Line

780325 0531659

9 0000 >
ISBN  978-0-325-05316-5

Education Development Center, Inc. 
43 Foundry Avenue 
Waltham, MA 02453-8313 
www.edc.org

361 Hanover St. 
Portsmouth, NH 03801 
www.heinemann.com

Education Development Center, Inc. 
43 Foundry Avenue 
Waltham, MA 02453-8313 
www.edc.org

Learning 
transforms 
lives.

TTA_TG_Unit2_CoverREV.indd   All Pages 8/18/15   9:11 AM

Geography 
of the 
Number Line

2Unit

Research-based 
National Science 
Foundation-funded

Learning
transforms
lives.

 
 

 

Research-based 
National Science 
Foundation-funded

Learning
transforms
lives.

 
 

 

Answer Key

2Unit

Geography 
of the 
Number Line

TTA_AK_Unit2_Cover.indd   All Pages 1/21/14   12:04 PM



Unit 2: Geography of the Number Line 6

Lesson 4: Distance and Inequalities
•	 In the Teaching Guide, read the Purpose statement (page T17).
•	 Work through problem #3, read the three yellow boxes, and work through problem 

#10 (page 18).

Lesson 5: Geography of Addition and Subtraction
•	 In the Teaching Guide, read the Purpose statement (page T20) and the sidebar 

remarks under the heading “What if…” (page T21).
•	 Work through problems #5, 15 (pages 21-22).

Lesson 6: Algebra on the Number Line
•	 In the Teaching Guide, read the Purpose statement (page T23).
•	 Work through problem #3, read the Thinking Out Loud Dialogue, and work through 

problems #4, 5  (page 25).

Exploration: Color Tower 2
•	 Read the “Explorations” section of the Series Overview booklet (pages 26-28).
•	 In the Student Worktext, read over the Exploration (pages 32-33). 
•	 Optional: Work through the Exploration. You will need two colors of blocks or squares to 

manipulate.
•	 Read the entire Teaching Guide for the Exploration (pages T28-T29).

Unit Assessments
•	 In the Teaching Guide, read about this summative assessment for Unit 2 (page T25) 

and review the actual assessment (pages T45-46).
•	 In the Student Worktext, review the Unit Additional Practice (pages 35-36) and 

compare it with the Unit Assessment. Students should be made aware that the Unit 
Additional Practice is very similar to the Unit Assessment and that they can use it to 
prepare and to ensure that they fully understand each problem type before the Unit 
Assessment.

32 Unit 2: Geography of the Number Line

ANSWER KEY OFF

Exploration: Color Towers 2 33

FURTHER EXPLORATION
6 How many different ways can you arrange two colors to make a tower that is exactly 5 blocks tall?

7 Using two colors, there are 1024 ways to build a tower that is 10 blocks tall. How many different ways can you 
arrange two colors to make a tower that is exactly 11 blocks tall?

8 What if you have three colors (blue, green, and yellow)? How many different 2-story towers can you make 
with three colors?

5 Check your prediction by showing all the different ways you can arrange two colors to 
make a tower that is exactly 4 blocks tall. Organize your solution in a sensible way.

You can draw 
your own towers, 
or you can use 
abbreviations like 
BGGB to show the 
order of the colors 
in a tower.

Explain the connection between the number of 2-story towers and the number of 3-story towers.

Using two colors, there are ______ ways to build a 2-story tower.

Every 3-story tower can be built from a 2-story tower by _________________. 
There are only ______ possible colors that the third block can be. That means 
there are twice as many possible 3-story towers as there are 2-story towers. 
So there are ______ possible ways to build a 3-story tower using two colors.

3

4

(how many?)

Make a prediction. How many different 4-story towers do you think you can make 
with two colors? Describe the reasoning you used to make your prediction. Every 4-story tower 

can be built from a  
3-story tower by . . .

Y

B

G

G
and so on . . .

Like

Exploration: Color Towers 2
You have two piles of blocks, one blue and one green.

Here are all four ways you can arrange these colors to make 
a tower that 
is exactly 2 
blocks tall: B

B

B

G

G

B

G

G

1 How many different ways can you arrange two colors to make a tower that is exactly 3 blocks tall?

This space is for experimenting.

Organize your solution in a sensible way here.

You may not need all the towers.

One possible way to explain the growth of this pattern is to examine how adding a block changes the problem.
For example, here’s a way to think about how adding one block changed the 2-story tower into a 3-story tower.

These towers have 
the BB 2-story 
tower at the top.

      

B

B

These towers 
have the _______ 
2-story tower at 
the top.

B

G

These towers have 
the ____________
________________
________________
 

________________ 
________________
________________
________________

2

 ON

(Responses will vary.) Students may extend the reasoning 
by realizing that since the four th block can only be one 
of two colors, there are 16 different 4-story towers.

This is only one of many possible ways to 
organize the solut ions:

BBBB BGBB GBBB GGBB
BBBG BGBG GBBG GGBG
BBGB BGGB GBGB GGGB
BBGG BGGG GBGG GGGG

32 ways

3 × 3 = 9 ways

1024 × 2 = 2048 ways

4

2

8

adding a block

BB GB YB
BG GG YG
BY GY YY

This is only one of many possible ways to organize the solut ions.

B

B

B

B

B

G

B

G

B

B

G

G

G

B

B

G

B

G

G

G

B

G

G

G

B

B

G

B

G

G

G

B

G

G

G

B

G

G

G
B B

G

B

B

BG GB 2-story  have the GG
tower at the 2-story tower

These towers

top. at the top.
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Unit 3: Micro-Geography of the Number Line

Introduction
•	 In the Unit 3 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, 

“Complements and distance: fractions and decimals,” and 
the	first	page	of	Mental	Mathematics,	“Comparing	to	0.5,”	
(pages T44-T45).

•	 Read Chapter 3 of Making Sense of Algebra, “Solving and 
Building Puzzles.”

•	 Watch this video: “Where Am I? Puzzles develop students’ 
algebraic reasoning” (sixth video under the first tab “Using TTA” 
on  transitiontoalgebra.com).

•	 In the Unit 3 Student Worktext, read the “Dear Student” letter on 
the inside cover.

Lesson 1: Placing Decimals
•	 In the Teaching Guide, read the Purpose statement and the 

two sidebar remarks beginning with “When saying decimals out 
loud...” and “Even among well-educated adults...” (pages T7-T8).

•	 Work through problems #5, 7-12, 20 (pages 3-4).

Lesson 2: Operations with Decimals
•	 In the Teaching Guide, read the Purpose statement (page T10).
•	 Work through problems #9, 20 (pages 8-9).

Lesson 3: Decimal Distance
•	 In the Teaching Guide, read the Purpose statement and the Launch: Comparing 

Distance between Decimals (page T13).
•	 Work through problems #1, 13 (pages 12-13).

Lesson 4: Placing Fractions
•	 In the Teaching Guide, read the Purpose statement (page T16) and the sidebar 

remarks under the heading “What if…” (page T17).
•	 In the Student Worktext, read the two rounded rectangles on page 18 (at the top and 

surrounding problem 3) and the two rounded rectangles at the top of page 20.
•	 Work through problems #4, 22 (pages 18-20).
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Lesson 5: Equivalent Fractions
•	 In the Teaching Guide, read the Purpose statement (page T18).
•	 Read over problems #4-11 (pages 23-24).
•	 Work through problems #8f, 8g, 10 (page 24).
•	 In the Teaching Guide, read Student Problem Solving and Discussion (pages 

T19-T20).

Lesson 6: Ordering Fractions
•	 In the Teaching Guide, read the Purpose statement (page T21) and the Algebraic 

Habits of Mind: Seeking and Using Structure call-out box (page T22).
•	 Work through problems #8-10 (pages 27-28).

Lesson 7: Fraction Distances
•	 In the Teaching Guide, read the Purpose statement (page T24). 
•	 Work through problems #2, 6 (page 31).

SolveMe Who Am I?
•	 Go to solveme.edc.org and click “Who Am I?”
•	 Click the hexagonal “Play” button and explore some 

puzzles. 
 » Explorer puzzles: #17, 42, 59
 » Puzzler puzzles: #80, 95, 118, 130
 » Optional: Master puzzles: #152, 167, 199

•	 Go back to the Main Menu, click the hexagonal 
“Information” button (with a question mark), and read the 
information under the “Build” tab.

•	 Build a Who Am I? puzzle.

Optional Puzzle Break

20 Unit 3: Micro-Geography of the Number Line Lesson 4: Placing Fractions 21
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There are two ways to think about fractions. 

What is a fraction? 
  It’s division.

Mark 3
2  on the number line.

Mark 7
2  on the number line.

Mark 7
3  on the number line.

Mark 20
4  on the number line.

Mark 14
4  on the number line.

Mark 5
4  on the number line.

24

26

28

25

27

29

I  I I I
0 1 2 3

I  I I I  I I I I
0 1 2 3 4 5 6 7

I  I I I  I I I I
0 1 2 3 4 5 6 7

I I I
0 10 20

I I I
0 14

I  I I I  I I
0 1 2 3 4 5

When you divide 3 by 4, the intervals 
don’t line up nicely with integers.

The number 34 is 3 ÷ 4.

I I
1 2

I I I I I
0 3

4
3

Discuss & Write What You Think

In general, it doesn’t matter whether you think about a fraction as a way of counting intervals or as division.
For some fractions, however, you may find one way of thinking more helpful than the other.

Mark 4
3  on the number line. Did you count intervals or divide? Explain why your choice made sense to you.

Mark 10
4  on the number line. Did you count intervals or divide? Explain why your choice made sense to you.

22

23

I  I I I  I
0 1 2 3 4

I  I I I  I I I I I  I I
0 1 2 3 4 5 6 7 8 9 10

STUFF TO MAKE YOU THINK

32 Who Am I?
 • I am a multiple of 10.
 • My tens digit is twice 

my hundreds digit.
 • My hundreds digit is odd.
 • My hundreds digit is greater than 1.

h t u

34 Who Am I?
 • I’m less than 12.
 • I’m greater than 0.45.
 • All of my digits are even.
 • None of my digits are prime.
 • Exactly one of my digits is a perfect 

square.
 • c > m
 • c – m = 2
 • The product of c and m is 48.
 • m > d

d c m

31

33

Who Am I?
 • All of my digits are odd.
 • My units digit is a 

perfect square.
 • None of my digits are 1.
 • Multiplying h and t gives u.

Who Am I?
 • Exactly one of my 

digits is prime.
 • I am greater than 9.
 • Exactly one of my digits is even.
 • u = m
 • d = u – 1
 • I’m less than 9.9.
 • The products of my digits has a 0 in the 

units place.
 • d + c > u

h t u

u d c m

TOUGH STUFF

30 If we agree that . . . Find the area of each of these shaded sections.

Area = 1 Area = 1
2

Area =  
  

Area =  
  

Area =  
  

Area =  
  

Area =  
  

35 36

 = ______  = ______

 = ______  = ______

 = ______  = ______

 = 12  = ______

16 28

What is a fraction? 
  It’s a way of counting intervals.

Intervals are spaces between numbers.

The number 34  is at the end of 3 intervals of 14.

I I I I I
0 3

4
1
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ANSWER KEY OFF

There are two ways to think about fractions. 

What is a fraction? 
  It’s division.

Mark 3
2  on the number line.

Mark 7
2  on the number line.

Mark 7
3  on the number line.

Mark 20
4  on the number line.

Mark 14
4  on the number line.

Mark 5
4  on the number line.

24

26

28

25

27

29

I  I I I
0 1 2 3

I  I I I  I I I I
0 1 2 3 4 5 6 7

I  I I I  I I I I
0 1 2 3 4 5 6 7

I I I
0 10 20

I I I
0 14

I  I I I  I I
0 1 2 3 4 5

When you divide 3 by 4, the intervals 
don’t line up nicely with integers.

The number 34 is 3 ÷ 4.

I I
1 2

I I I I I
0 3

4
3

Discuss & Write What You Think

In general, it doesn’t matter whether you think about a fraction as a way of counting intervals or as division.
For some fractions, however, you may find one way of thinking more helpful than the other.

Mark 4
3  on the number line. Did you count intervals or divide? Explain why your choice made sense to you.

Mark 10
4  on the number line. Did you count intervals or divide? Explain why your choice made sense to you.

22

23

I  I I I  I
0 1 2 3 4

I  I I I  I I I I I  I I
0 1 2 3 4 5 6 7 8 9 10

STUFF TO MAKE YOU THINK

32 Who Am I?
 • I am a multiple of 10.
 • My tens digit is twice 

my hundreds digit.
 • My hundreds digit is odd.
 • My hundreds digit is greater than 1.

h t u

34 Who Am I?
 • I’m less than 12.
 • I’m greater than 0.45.
 • All of my digits are even.
 • None of my digits are prime.
 • Exactly one of my digits is a perfect 

square.
 • c > m
 • c – m = 2
 • The product of c and m is 48.
 • m > d

d c m

31

33

Who Am I?
 • All of my digits are odd.
 • My units digit is a 

perfect square.
 • None of my digits are 1.
 • Multiplying h and t gives u.

Who Am I?
 • Exactly one of my 

digits is prime.
 • I am greater than 9.
 • Exactly one of my digits is even.
 • u = m
 • d = u – 1
 • I’m less than 9.9.
 • The products of my digits has a 0 in the 

units place.
 • d + c > u

h t u

u d c m

TOUGH STUFF

30 If we agree that . . . Find the area of each of these shaded sections.

Area = 1 Area = 1
2

Area =  
  

Area =  
  

Area =  
  

Area =  
  

Area =  
  

35 36

 = ______  = ______

 = ______  = ______

 = ______  = ______

 = 12  = ______

16 28

What is a fraction? 
  It’s a way of counting intervals.

Intervals are spaces between numbers.

The number 34  is at the end of 3 intervals of 14.

I I I I I
0 3

4
1
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Unit 4: Area and Multiplication

Introduction
•	 In the Unit 4 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, “Base 10 

structure: place value” (page T50).
•	 Read Chapter 2 of Making Sense of Algebra, “Mental 

Mathematics is More Than Mental Arithmetic.”
•	 Watch this video: “MysteryGrid puzzles foster mathematical 

perseverance” (third video under the first tab “Using TTA” on   
transitiontoalgebra.com).

•	 In the Unit 4 Student Worktext, read the “Dear Student” letter on 
the inside cover.

Lesson 1: MysteryGrid Puzzles
•	 In the Teaching Guide, read the Purpose statement (page T7).
•	 In the Student Worktext, read the MysteryGrid Puzzle 

Instructions (page 4).
•	 Work through problems #6, 13 (pages 3-4).
•	 While	all	students	should	complete	the	Important	Stuff	sections,	

the remaining sections of each lesson are designed for 
differentiation,	including	the	more	challenging	Stuff	to	Make	You	
Think	and	Tough	Stuff	sections	as	well	as	the	Additional	Practice,	
which	is	at	the	same	level	of	difficulty	as	the	Important	stuff.	Review the “Student 
Problem Solving” section of the Series Overview booklet (page 43). 

•	 Work through problem #25 (page 5).

Lesson 2: Multiplication Patterns
•	 In the Teaching Guide, read the Purpose statement (page T11).
•	 Work through problems #5, 15 (pages 7-8).
•	 In the Teaching Guide, read the bold discussion prompts and their commentary 

(pages T13-T14).
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8 Unit 4: Area and Multiplication Lesson 2: Multiplication Patterns 9

ANSWER KEY OFF

STUFF TO MAKE YOU THINK

8 Where would -12 be in the multiplication table?

Column 6
Row -2

7 Where would 24 be in the multiplication table?

Column 3
Row 8

column 12, row 2a column -3, row 8b (-4, -6)c (12, -2)d

Find the number at the following locations.6

column 5, row -4a column 8, row 4b (-2, 10)c (-5, -6)d (12, -9)e

Circle the sign of the number at the following locations.9

Discuss & Write What You Think

12 If the product of two numbers is zero, what can you say for sure about the numbers?

10 If the product of two numbers is negative, what can you say for sure about the numbers?

11 If the product of two numbers is positive, what can you say for sure about the numbers?

+   or   – +   or   – +   or   – +   or   – +   or   –

Algebraic Habits of Mind: Seeking and Using Structure

Each row and column in the multiplication table is like a number line with positive and negative values.  

The patterns continue as you cross zero even if you travel backward. 

The rules for multiplying positive and negative numbers make sense because they keep these patterns going.

3 0 -3 -6 -96

13 In the multiplication 3 • 5 = 15, we say that 3 and 5 are two factors whose product is 30. 

a Give an example of two factors whose product is 30.

b Give an example of a set of three factors whose product is 30.

Who Am I?
 • t < u
 • The sum of my digits is 11.
 • The product of my digits is 24.

t u15t uWho Am I?
 • The sum of my digits is 11.
 • u ≤ t
 • The product of my digits is 18.

14 

MysteryGrid 1, 2, 3, 4 

4,•

 
5,+

 
8,•

 
9,•

 
3,+

 
8,•

 
12,•

 

22

21

 = ______  = ______  = _______

48 30

Who Am I?
 • The product of my digits is a 

square number.
 • The product of my digits is one less than 

twice a square number.
 • t + u > 2

t u16
MysteryGrid 1, 2, 3

6,•

 
4,+

 
2,•

 
1,–

 

17

MysteryGrid 0, 2, 3, 6 

6,+

 
12,•

 
6,+

 
0,•

 
12,•

 
18,•

 
0,•

 

23 Who Am I?
 • I am odd.
 • I am a multiple of 5.
 • t > u
 • My tens digit is a perfect square.
 • h = u – 3

24
h t u

Who Am I?
 • The sum of my digits is 9.
 • I am the square of the sum of my digits.

25 t u

MysteryGrid 2, 4, 6, 8 

6,+

 
8,+

 
48,•

 
32,•

 
12,•

 
14,+

 
32,•

 
8

 

18 19 Who Am I?
 • I am a multiple of 6.
 • t = 2u
 • I am between 52 and 82, but I am not a perfect square.

t u

Who Am I?
 • The sum of my digits is 8.
 • The product of my digits is 16.

20 t u
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Lesson 3: Measuring Area
•	 In the Teaching Guide, read the Purpose statement (page T15).
•	 Work through problems #7, 24 (pages 12-13).
•	 In the Teaching Guide, read the sidebar remarks beginning with “If students aren’t sure 

how to start...” (page T18).

Lesson 4: Area Models
•	 In the Teaching Guide, read the Purpose statement (page T20).
•	 Work through problems #1, 8 (pages 16-17) and read the Algebraic Habits of Mind: 

Using Tools Strategically box (page 16).
•	 In the Teaching Guide, read the sidebar remarks beginning with “You may wish to ask 

a volunteer to...” (page T21). 

Lesson 5: Area Models with Algebra
•	 In the Teaching Guide, read the Purpose statement (page T23).
•	 Work through problems #4, 8, 9 (pages 21-22).

Lesson 6: Signs and Terms
•	 In the Teaching Guide, read the Purpose 

statement (page T26).
•	 Work through problems #6, 7, 15, 16 

(pages 25-26).

Lesson 7: Squares and Like Terms
•	 In the Teaching Guide, read the Purpose 

statement (page T28).
•	 Work through problems #2, 9-11 (pages 

30-31).

26 Unit 4: Area and Multiplication Lesson 6: Signs and Terms 27

ANSWER KEY OFF

STUFF TO MAKE YOU THINK

17 Circle all the expressions that can be combined into one term, and write the combined term underneath.

A 3x + 5x

F 6 + x

B 7w – 2w

G 6x + x

C 3x – 2w

H 5xy – xy

D 2w – 7w

I 4xy + 3x

E 5x – 2

J 8z + 8y

Terms are parts of an algebraic expression joined by addition or subtraction signs. In -3x + y, both -3x and y are terms. 
Each term gets its own row or column in the model.

12 How many terms are in  
the expression 2b + c – d?

10 How many terms are in  
the expression 4x + 5yz?

13 How many terms are in  
the expression a – 6?

11 How many terms are in  
the expression -4wx?

14 Use an area model to multiply (a – 6)(2b + c – d) = _________________________________________________

There are 6 
terms in the 
product.

18 Ben used an area model to multiply (4 + x)(y + 7), but he made a mistake.

a Describe the mistake that Ben made.

y 7
4x 4xy 28x (4 + x)(y + 7) = 4xy + 28x

b Draw an area model to find the correct product.

(4 + x)(y + 7) = _____________________________

Something is 
not right here.

(x + 3)(x + 4) =

  x2  +  + 12

x 4

x x2

3

4x

3x 12

Notice how the like terms are all the same shape 
with the same area, like the individual little 
yellow x by 1 rectangles in this image.

16Like terms (terms that are alike except for their 
coefficient) can be combined. You’ve seen this idea 
before. If you have 10 pieces that are all xy, then 
you can combine those terms.

15

2x • 5y = _______

y y y y y

x xy xy xy xy xy
x xy xy xy xy xy{2x

{ 5y

MysteryGrid 1, 2, 3, 4

8,•

 
3

 
6,•

 
3,–

 
4,•

 
3

 
1,–

 
8,•

 

28

Match each algebraic expression with a product.

3(n + 21)19

3(n + 7)20

n(3 + 7)21

n(n + 7)22

3n + 21B

10nD

3n + 63A

n2 + 7nC

Complete the empty spaces in each area model and corresponding equation.

____ ____

b ab 4bc

____ 7a

(b + _____ )( _____ + _____ )   

= ab + 4bc + 7a + _____ 

26 ____ ____

x -xw

-6 -54

( __________ )( __________ )   

= -xw + _____ + _____  – 54

27

MysteryGrid 0, 1, 2, 3 

1,–

 
5,+

 
0,•

 
1,+

 
18,•

 
1,+

 
3,+

 

23

(a + b + c)(d + e + f) = ____________________________________________________________________24

(a + b)(c + d + e + f) = ____________________________________________________________________25

Use an area model to multiply.

12 Unit 4: Area and Multiplication Lesson 3: Measuring Area 13

ANSWER KEY OFF

IMPORTANT STUFF

Lesson 3: Measuring Area

Perimeter is the distance all the way 
around the outside edge of a figure. 
The perimeter of  is 6 unit lengths. 
Area is the amount of stuff inside. 
The area of  is 2 squares.

Area: _________  

Perimeter: _________ 

3 5

5

Area: _________  

Perimeter: _________ 

1 6

4

Area: _________  

Perimeter: _________ 

2 8

3

Area: _________  

Perimeter: ____________ 

15 b

a

Area: _________  

Perimeter: ____________ 

16 5y

3x

Discuss & Write What You Think

7 How is the area of this 21 • 9 rectangle related to the area of the 20 • 9 rectangle in problem 5?

8 How is the perimeter of a 21 • 9 rectangle related to the perimeter of the 20 • 9 rectangle in problem 5?

9 Sketch a rectangle with an area of 60 square units.

11 Find the perimeter of the rectangle you drew  
in problem 9 above.

10 Sketch a different rectangle with the same area (60 units2).

12 Find the perimeter of the rectangle you drew  
in problem 10 above.

Area: _________  

Perimeter: _________ 

5 20

9

Area: _________  

Perimeter: _________ 

6

6
30

Area: _________  

Perimeter: _________ 

4 4

15

Area: _________  

Perimeter: _________ 

13

40
5

Area: _________  

Perimeter: ____________ 

14

m
5

20 1

9

21 Sometimes it’s convenient to measure an area 
by splitting it into parts and adding them.

10 6

5

5 • 16 = 5 • 10 + 5 • 6 

 =  +  = 
(total area)

Use the lengths below to draw a picture to represent each expression. Label each length.

a

b

c

17 a + b

20 a • c19 b • c

18 b + c

ex a • b

ex a + c

Use lengths for addition.  
Use areas for multiplication.

24

15 • 26 = (10 + 5)(20 + 6)  

 = 10 • 20 + 10 • 6 + 5 • 20 + 5 • 6  

 = _____ + ____ + ____ + ____  

 = _____

20 6

10

5

60200

23 Carla is using this model to find 14 • 15. What should she do 
next to find the value of 14 • 15?

10 4

10

5

100

50

40

20

Algebraic Habits of Mind:  
Seeking and Using Structure

The structure of area allows us to split rectangles 

into smaller parts that are easier to work with.  

However we choose to split them, we get the same 

area when we add the parts:

   =    +    =    + 

22

6

10 3

18
6 times 13 = 6 times (10 + 3)  

 = 6 times 10 and 6 times 3

 = ____ + ____ = ____60

7 × 253 is seven times two hundred, plus seven times fifty,  
plus seven times three. That can be summarized with this picture. 
We call this an “area model of multiplication” because it uses  
ideas about area to model the process of multiplication.

200 50 3

7 1400 350 21

a c
acOR

a
b

b

a
OR
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Lesson 8: Equivalent Expressions
•	 In the Teaching Guide, read the Purpose statement (page T30) and the Algebraic 

Habits of Mind: Communicating with Precision call-out box (page T31).
•	 Optional: Work through problems #1-7 (pages 34-35). You will need scissors and tape 

or glue.

Optional Theme: Algebraic Multiplication on the Number Line
•	 Work through problems in: 

 » Lesson 2 #26-31 (page 10).
 » Lesson 4 #22-26 (page 18).
 » Lesson 6 #29-33 (page 28).
 » Lesson 8 #11-13, 16 (page 36).

SolveMe MysteryGrid
•	 Go to solveme.edc.org and click “MysteryGrid.”
•	 Click the “Information” button (with a question mark), and read the information under 

the “Play” tab.
•	 Go back to the Main Menu and click the “Play” button and 

explore some puzzles. 
 » Explorer puzzles: #13, 32
 » Puzzler puzzles: #65, 97, 111
 » Optional: Master puzzles: #124, 154 

•	 Go back to the Main Menu, click the “Information” button 
(with a question mark), and read the information under 
both the “Build” and “Share” tabs.

•	 Build a MysteryGrid puzzle and share it with someone.

Optional Puzzle Break

36 Unit 4: Area and Multiplication

ANSWER KEY OFF

Lesson 8: Equivalent Expressions 37

Additional PracticeSTUFF TO MAKE YOU THINK

TOUGH STUFF

11 In each box, put the product of the numbers that point to it.

×

c – 2 c – 1 c c + 1 c + 2c – 3 c + 3
12 What multiplication problem would give c2 – 100?

16 What is the product of two numbers both a distance of d away from c?

a Draw an area model. b Draw a number line model. c What is the product?

d What are the factors?

13 Use an area model to test your prediction in problem 12.

(c – 1)(c + 1) = _______________8

(c – 3)(c + 3) = _______________10

(c – 21)(c + 21) = _______________14 (c – 38)(c + 38) = _______________15

(c – 2)(c + 2) = _______________9

There are 
different 
ways to use 
area models 
for these 
problems.

c 

MysteryGrid 2, 3, 5, 7 

10,+

 
14,+

 
10,+

 
1,–

 
35,•

 
3,–

 
4,–

 

J

Who Am I?
 • t < u
 • The sum of my digits is 9.
 • The product of my digits is 14.

t uE Who Am I?
 • The sum of my digits is 9.
 • The product of my digits is 0.
 • t > u

F t u

(n + 3)(n + 4) = _____________________A

C

____ ____

____

____

(n + 4)2 = _____________________B

D

Use an area model to multiply these expressions.

(x – 8) (x – 5) = __________________________H

(n + 4)(n – 4) = _____________________

(x + 6)(x – 5) = __________________________G

(x – y + 3)(x + 11) = ______________________________________I

Draw an area model and use it to multiply.

(n – 4)2 = _____________________

After combining 
like terms, there 
are 5 terms in 
the answer.

32 Unit 4: Area and Multiplication

ANSWER KEY OFF

Lesson 7: Squares and Like Terms 33

Additional Practice

TOUGH STUFF

STUFF TO MAKE YOU THINK
MysteryGrid 1, 2, 3, 4 

1,–

 
1,–

 
3,–

2,÷

 
2

 
3,–

 
7,+

 
6,•

 

19

Use an area model to multiply.

Create a problem that can be written with 
exactly 5 terms in the answer.

23(y – x)(2x + y – 3) = ______________________________22

Match each algebraic expression with an area model.

2(n + 6)15

n(2 + 3)16

2(n + 6)17

n(n + 3)18

n 3

n

A

n 3

2

B 2 3

n

D

n 6

2

C

(3w + 6)(w – 5) = __________________20 -j(j – 3k + 8) = ___________________21

After combining 
like terms, there 
are 5 terms in 
the answer.

Use two steps to multiply.
(x + 1)(x + 1)(x + 1) = _______________________________

24

____ ____ ____

____

____
Use the area models to multiply.

(x + 5)(x – 2) = __________________________I(x + 5)(x + 2) = __________________________H

(x – 5)(x + 2) = __________________________K(x – 5)(x – 2) = __________________________J

3(c + 3) = ____________B

Draw an area model and use it to multiply.

c(c + 3) = ____________

____ ____

____

A x(x + y – 7) = __________________C

(c + 3)2 = __________________D (4 – p)(p – 4) = __________________E

( ________ )( _____________ )  

 = _______________________________________

x 2y -8

x x2 2xy

8

G Paulo and Hiroshi drew another model to consider a 
different multiplication problem. What problem were 
they working on here, and what is the answer?

(x + 7)(2x + 2) =

  +  + 

x 7

x

x

2

F

There are 4 
terms in the 
product.

36 Unit 4: Area and Multiplication

ANSWER KEY OFF

Lesson 8: Equivalent Expressions 37

Additional PracticeSTUFF TO MAKE YOU THINK

TOUGH STUFF

11 In each box, put the product of the numbers that point to it.

×

c – 2 c – 1 c c + 1 c + 2c – 3 c + 3
12 What multiplication problem would give c2 – 100?

16 What is the product of two numbers both a distance of d away from c?

a Draw an area model. b Draw a number line model. c What is the product?

d What are the factors?

13 Use an area model to test your prediction in problem 12.

(c – 1)(c + 1) = _______________8

(c – 3)(c + 3) = _______________10

(c – 21)(c + 21) = _______________14 (c – 38)(c + 38) = _______________15

(c – 2)(c + 2) = _______________9

There are 
different 
ways to use 
area models 
for these 
problems.

c 

MysteryGrid 2, 3, 5, 7 

10,+

 
14,+

 
10,+

 
1,–

 
35,•

 
3,–

 
4,–

 

J

Who Am I?
 • t < u
 • The sum of my digits is 9.
 • The product of my digits is 14.

t uE Who Am I?
 • The sum of my digits is 9.
 • The product of my digits is 0.
 • t > u

F t u

(n + 3)(n + 4) = _____________________A

C

____ ____

____

____

(n + 4)2 = _____________________B

D

Use an area model to multiply these expressions.

(x – 8) (x – 5) = __________________________H

(n + 4)(n – 4) = _____________________

(x + 6)(x – 5) = __________________________G

(x – y + 3)(x + 11) = ______________________________________I

Draw an area model and use it to multiply.

(n – 4)2 = _____________________

After combining 
like terms, there 
are 5 terms in 
the answer.



Unit 5: Logic of Algebra  12

Unit 5: Logic of Algebra

Introduction
•	 In the Unit 5 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T7).
 » Read the Mental Mathematics introduction, “Any order, 

any grouping (commutative and associative) property of 
multiplication: combining multiplications and divisions by 2 
and 10” (page T52).

•	 Read Chapter 6 of Making Sense of Algebra, “Thinking Out 
Loud.”

•	 Watch this video: “Mystery Number Puzzles help students reason 
through equations” (fifth video under the first tab “Using TTA” on   
transitiontoalgebra.com).

•	 In the Unit 5 Student Worktext, read the “Dear Student” letter 
on the inside cover.

Lesson 1: Staying Balanced
•	 In the Teaching Guide, read the Purpose statement (page T8).
•	 Work through problems #2, 3 (page 3).

Lesson 2: Mobiles and Equations
•	 In the Teaching Guide, read the Purpose statement (page T11).
•	 Work through problems #2, 4 and read the Algebraic Habits of 

Mind: Using Tools Strategically box (page 8).

Lesson 3: Keeping Track of Your Steps
•	 In the Teaching Guide, read the Purpose statement (page T15).
•	 Work through problems #2-6 and read the Thinking Out Loud dialogue (pages 13-

14).
•	 In the Teaching Guide, read the Algebraic Habits of Mind: Seeking and Using 

Structure call-out box (page T15).

Lesson 4: Arranging Instructions in Order
•	 In the Teaching Guide, read the Purpose statement (page T17).
•	 Work through problems #1, 13 (pages 18-19).
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Lesson 5: The Language and Logic of Expressions
•	 In the Teaching Guide, read the Purpose statement (page T21), the Algebraic Habits 

of Mind: Seeking and Using Structure call-out box (page T21), and the sidebar 
remarks beginning with “This tricky language...” (page T22).

•	 Work through problems #1, 4, 26 (pages 23-25) and read the box “Divide the 
result by” or “divide by the result”? (page 23) and the Algebraic Habits of Mind: 
Communication with Precision box (page 24).

Lesson 6: Solving Equations One Chunk at a Time
•	 In the Teaching Guide, read the Purpose statement and the Algebraic Habits of 

Mind: Seeking and Using Structure call-out box (page T23).
•	 In the Student Worktext, read the Thinking Out Loud dialogue and the Algebraic 

Habits of Mind: Seeking and Using Structure box, and work through problems #4, 5 
(page 28).

Lesson 7: Solving with Squares
•	 In the Teaching Guide, read the Purpose statement (page T25).
•	 Work through problems #1, 7-9 (pages 33-34).
•	 In the Teaching Guide, read the bold discussion prompts and their commentary 

(page T26).

Lesson 8: Solving with Systems
•	 In the Teaching Guide, read the Purpose statement (page T27).
•	 Work through problems #7, 16 (pages 38-40).

38 
Unit 5: Logic of Algebra Lesson 8: Solving with Systems 

39

ANSWER KEY OFF

IMPORTANT STUFF

Lesson 8: Solving with Systems

4

 = ______  = ______  = ______

241

Write two different equations that can be written from 
this mobile.

7 Write three different equations that can be written 
from this mobile.

8

Key:

 = f

 = x

 = t

Key:

 = b

 = x

 = s

Again, use the mobile and the key to write an algebraic 
equation for each description below.

Key:     = h     = k     = p

Use the mobile and the key to write an algebraic 
equation for each description below.

The shapes on the two left strings balance the 
shapes on the right string.

2 All of the shapes hanging from the left beam 
balance all of the shapes on the right beam.

5

All of the shapes on the mobile together 
weigh 24 units.

3 On the right beam, the shapes on the left 
string balance the shapes on the right string.

6

Key:     = c     = t     = q

8016

A system of equations is a set of equations that all use the same set of variables. Solving a system of 
equations means finding one value for each of the variables in a way that makes all of the equations true 
simultaneously. For example, this system has the solution c = 6, t = 3, and q = 9:

3t + c + q = 24
2t + c = 12

c = 2t

Solving a system of equations is a lot like solving a mobile puzzle. In fact, this system of equations matches 
the mobile in problem 1. Can you see where each equation appears in the mobile?

2t + c = 

h = 

 = ______  = ______  = ______

12

ab = b

b2 = c

2b = c

15

xy = z

2y = z

3x = z

14

a = ____

b = ____

c = ____

x = ____

y = ____

z = ____

9 This mobile 
balances.

This mobile 
balances, too.

a Draw the right number of 
hearts to make this balance.

10 From the first mobile we get:

m + c = 2c + _____

11 From the second mobile we get:

2h + m = __________ 
12 Combining our equations we get:

              ____ =             ____

13 We can rewrite this as:

2c = __________ 

We can represent mobiles as systems of equations. Use the mobiles given in problem 9 to complete the equations below.

b Draw the right number of 
hearts to make this balance.

d How many hearts will 
balance  +  ?

e If  +  = 10, what do 
each of the shapes weigh?

c Draw the right number of 
circles to make this balance.

 = ___  = ___  = ___

Problems 14 and 15 each present a system of equations. Figure out which Mystery Number puzzle, A or B, matches which system, and solve the systems of equations. In each problem, each variable has a different value.

 •  = 
 +  = 
 +  +  = 

 •  = 
 •  = 
 +  = 

A B

There are many good ways to solve the mobile problem and many good ways 
to solve the system of equations. For example, you might recognize that these 
two equations both have a side that says “m + c.” 

When you see a system of equations, remember the kind of thinking you use to solve mobile puzzles. Look for expressions that you can substitute in other places that might be helpful, and if you find a dead end, back up and try something else.

Key:     = c     = h     = m

2h + 2c +
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shapes on the right string.

2 All of the shapes hanging from the left beam 
balance all of the shapes on the right beam.

5
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A system of equations is a set of equations that all use the same set of variables. Solving a system of 

equations means finding one value for each of the variables in a way that makes all of the equations true 

simultaneously. For example, this system has the solution c = 6, t = 3, and q = 9:

3t + c + q = 24
2t + c = 12

c = 2t

Solving a system of equations is a lot like solving a mobile puzzle. In fact, this system of equations matches 

the mobile in problem 1. Can you see where each equation appears in the mobile?
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b = ____

c = ____

x = ____

y = ____

z = ____

9 This mobile 
balances.

This mobile 
balances, too.

a Draw the right number of 
hearts to make this balance.

10 From the first mobile we get:

m + c = 2c + _____

11 From the second mobile we get:

2h + m = __________ 
12 Combining our equations we get:

              ____ =             ____

13 We can rewrite this as:

2c = __________ 

We can represent mobiles as systems of equations. Use the mobiles given in problem 9 to complete the equations below.

b Draw the right number of 
hearts to make this balance.

d How many hearts will 
balance  +  ?

e If  +  = 10, what do 
each of the shapes weigh?

c Draw the right number of 
circles to make this balance.

 = ___  = ___  = ___

Problems 14 and 15 each present a system of equations. Figure out which Mystery Number puzzle, A or B, matches which 
system, and solve the systems of equations. In each problem, each variable has a different value.

 •  = 
 +  = 
 +  +  = 

 •  = 
 •  = 
 +  = 

A B

There are many good ways to solve the mobile problem and many good ways 

to solve the system of equations. For example, you might recognize that these 

two equations both have a side that says “m + c.” 

When you see a system of equations, remember the kind of thinking you use to solve mobile puzzles. Look for expressions that you can substitute in other places that might be helpful, and if you find a dead end, back up and try something else.
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from this mobile.
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Again, use the mobile and the key to write an algebraic 
equation for each description below.
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Use the mobile and the key to write an algebraic 
equation for each description below.

The shapes on the two left strings balance the 
shapes on the right string.

2 All of the shapes hanging from the left beam 
balance all of the shapes on the right beam.

5

All of the shapes on the mobile together 
weigh 24 units.

3 On the right beam, the shapes on the left 
string balance the shapes on the right string.

6
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A system of equations is a set of equations that all use the same set of variables. Solving a system of 

equations means finding one value for each of the variables in a way that makes all of the equations true 

simultaneously. For example, this system has the solution c = 6, t = 3, and q = 9:

3t + c + q = 24
2t + c = 12

c = 2t

Solving a system of equations is a lot like solving a mobile puzzle. In fact, this system of equations matches 

the mobile in problem 1. Can you see where each equation appears in the mobile?

2t + c = 
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ab = b
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xy = z

2y = z
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9 This mobile 
balances.

This mobile 
balances, too.

a Draw the right number of 
hearts to make this balance.

10 From the first mobile we get:

m + c = 2c + _____

11 From the second mobile we get:

2h + m = __________ 
12 Combining our equations we get:

              ____ =             ____

13 We can rewrite this as:

2c = __________ 

We can represent mobiles as systems of equations. Use the mobiles given in problem 9 to complete the equations below.

b Draw the right number of 
hearts to make this balance.

d How many hearts will 
balance  +  ?

e If  +  = 10, what do 
each of the shapes weigh?

c Draw the right number of 
circles to make this balance.

 = ___  = ___  = ___

Problems 14 and 15 each present a system of equations. Figure out which Mystery Number puzzle, A or B, matches which 
system, and solve the systems of equations. In each problem, each variable has a different value.

 •  = 
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 +  +  = 

 •  = 
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A B

There are many good ways to solve the mobile problem and many good ways 

to solve the system of equations. For example, you might recognize that these 

two equations both have a side that says “m + c.” 

When you see a system of equations, remember the kind of thinking you use to solve mobile puzzles. Look for expressions that you can substitute in other places that might be helpful, and if you find a dead end, back up and try something else.
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Unit 6: Geography of the Coordinate Plane

Introduction
•	 In the Unit 6 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, “Using 

approximations to make exact calculations” (page T51).
•	 Read Chapter 4 of Making Sense of Algebra, “Extended 

Investigations for Students.”
•	 Watch these videos: 

 » “Explorations focus on a single problem in great depth” 
(second video under the first tab “Using TTA” on 
transitiontoalgebra.com).

 » “How the Exploration in Transition to Algebra foster 
mathematical thinking” (second video under the second tab 
“Author Interviews” on transitiontoalgebra.com).

•	 In the Unit 6 Student Worktext, read the “Dear Student” letter on 
the inside cover.

Lesson 1: Plotting Data
•	 In the Teaching Guide, read the Purpose statement (page T7).
•	 In the Student Worktext, read the Algebraic Habits of Mind: 

Communicating with Precision box (page 3) and work through 
problems #6, 9 (page 4).

Lesson 2: Coordinating Data
•	 In the Teaching Guide, read the Purpose 

statement (page T10).
•	 Work through problems #1-4 (page 7).
•	 In the Teaching Guide, read the bold 

discussion prompts and their commentary 
(pages T12-T13).

Lesson 3: Geometric Transformations
•	 In the Teaching Guide, read the Purpose 

statement (page T14).
•	 Work through problems #1, 6 and read 

the Algebraic Habits of Mind: Describing 
Repeated Reasoning box (pages 12-13).
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6 Unit 6: Geography of the Coordinate Plane Lesson 2: Coordinating Data 7
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Additional Practice

A One student measured her classmates’ hair length and shoe length to 
see if they were related. Plot this information on the coordinate plane 
provided. Imani’s information has already been plotted.

B Is there a relationship between shoe size and hair length? 

Imani
Hair: 29 cm
Shoe: 22 cm

Mali
Hair: 23 cm
Shoe: 20 cm

Hiroshi

Hair: 18 cm

Shoe: 23 cm

Carla

Hair: 15 cm

Shoe: 24 cm

Eva
Hair: 29 cm
Shoe: 25 cm

Luis
Hair: 27 cm
Shoe: 26 cm

Raj

Hair: 6 cm

Shoe: 26.5 cm

Asher

Hair: 4 cm

Shoe: 27 cm

Jacob
Hair: 20 cm

Shoe: 24 cm

Brandon
Hair: 5 cm

Shoe: 22 cm

Why wouldn’t you expect to see (27, 2) plotted on this graph?C

Hair Length vs. Shoe Size

S
ho

e 
si

ze
 (
cm

) 
 

Hair length (cm)  

I

Fill in the coordinates and draw and label each point.

I am point D. 
  » My horizontal position is -2.
  » My vertical is 3. 

Where Am I? (      ,      )

I am point F. 
  » My horizontal position is -2.
  » My vertical is -1. 

Where Am I? (      ,      )

D F

4 I

3 I

2 I

1 I

-1 I

-2 I

-3 I

-4 I

I I I I I I I I
-4 -3 -2 -1 1 2 3 4

y

xI am point E. 
  » My x-coordinate is 3.
  » My y-coordinate is -3. 

Where Am I? (      ,      )

E I am point G. 
  » My x-coordinate is 1.
  » My y-coordinate is double my 
x-coordinate. (y = 2x) 

Where Am I? (      ,      )

G

Lesson 2: Coordinating Data

IMPORTANT STUFF

This graph shows price versus storage space of different 
brands of MP3 players.

Which two MP3 players have the same storage space?

Which has the greatest storage space?

Which two MP3 players are the same price?

Which is the cheapest?

Compare the price of an Enuz to the price of other players.

Compare the storage space of an Enuz to the storage space of other players.

Compare the Enuz to the Fony. Which is a better deal in terms of storage space and price? Explain.

Another brand of MP3 player, Galactic, has the same storage space as Fony, but is the cheapest of all of 
the brands shown. Draw and label a possible point for Galactic in the graph above.

1

a

b

c

d

e

f

g

h

S
to

ra
ge

 S
pa

ce
 (
G

B
)

Price ($)

Apod

Bocy

Creativity

Dansa

Enuz

Fony

MP3 Players: Price vs. Storage Space

Discuss & Write What You Think

List the MP3 players in order, from least to most expensive. 

List the MP3 players in order, from least to most storage space.

You have listed the MP3 players in two orders—by price and by storage space. What is one observation 
about MP3 players that is easier to see on the coordinate plane (which coordinates both pieces of 
information) than on your lists from problems 2 and 3?

2

3

4

−1

1
2

−1 3 422222222222222222222222222222222222111111111111111111111111111111111

Where 
  Am I?

30 I

28 I

26 I

24 I

22 I

20 I

18 I

16 I

14 I

12 I

10 I

8 I

6 I

4 I

2 I

I I I I I I I I I I I I I I I
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
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Lesson 4: Transformations with Algebra
•	 In the Teaching Guide, read the Purpose statement (page T17).
•	 Work through problems #1, 3 (page 17).
•	 In the Teaching Guide, read the Algebraic Habits of Mind: Seeking and Using 

Structure call-out box (page T18).

Lesson 5: Intuitive Graphing
•	 In the Teaching Guide, read the Purpose statement (page T20).
•	 Optional: work through problems #1-6 (page 22). You will need scissors and tape or 

glue.
•	 Work through problems #11, 12 (page 23).

Lesson 6: Solutions and Point Testing
•	 In the Teaching Guide, read the Purpose statement (page T23).
•	 Work through problems #1, 4, 5, 8, 9 (pages 27-28).

Lesson 7: Graphing Relationships
•	 In the Teaching Guide, read the Purpose statement (page T27) and the Algebraic 

Habits of Mind: Using Tools Strategically call-out box (page T28).
•	 Work through problems #1-4 (page 32).

Exploration: Boxes of Chocolates
•	 Work through problems #1-6 (pages 37-38).
•	 Read the entire Teaching Guide for the Exploration (pages 31-34).

ANSWER KEY OFF

32 
Unit 6: Geography of the Coordinate Plane Lesson 7: Graphing Relationships 

33

Lesson 7: Graphing Relationships

Record solution points for each equation in its table. Then sketch your idea of the graph on the grid. Finally, cut and paste the 

matching graph from page 51. Attach just along the left edge so that the graph flips up to reveal your sketch underneath.

y = x + 42

y = 44

y = 2x – 11

y = -3x – 23

x 0 1 -1

y 0

x

y

x 0 1 -1

y

x

y

IMPORTANT STUFF

Pa
st

e 
he

re
Pa

st
e 

he
re

Pa
st

e 
he

re
Pa

st
e 

he
re

x + y = 35

y = -1
2x + 47

y = x2 – 36

y = -x2 + 58

x

y

x

y

x

y

x

y

Life is hard enough! When you are looking for solution points, you might as well choose “easy” values.
A lot of times, using 0 for x is easy. Sometimes, using 0 for y is easy, too. Using 1 and -1 for x also makes 
calculations simpler. Or, if you see the graph is following a pattern, guess a solution point and test it.

Pa
st

e 
he

re
Pa

st
e 

he
re
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st

e 
he

re
Pa

st
e 

he
re

ANSWER KEY OFF

38 Unit 6: Geography of the Coordinate Plane Exploration: Boxes of Chocolates 39

FURTHER EXPLORATION

The company makes a specialty box with all three types of chocolate: milk, dark, and white. The chocolates are 
arranged in this pattern:

7

Box #1 Box #2 Box #3

Box
Number of milk 

chocolates
Number of dark 

chocolates
Number of white 

chocolates
Total number of chocolates

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

Figure out how many chocolates (milk, dark, white, and total) are in each box.

Use algebra to show that this formula for the total number of chocolates is equivalent to the formula from 
problem 5.

8

How many chocolates are in Box #20?6

The same company also makes dark and white chocolates, which they sell in square boxes arranged in this pattern:

Box #1 Box #2 Box #3

Box
Number of white 

chocolates
Number of dark 

chocolates
Total number of chocolates

1 1 4 5
2
3
4
5

b

Figure out how many chocolates (white, dark, and total) are in each box.5

Algebraic Habits of Mind: Seeking and Using Structure

This Exploration shows another form of “chunking.” Different ways of grouping chocolates into chunks can suggest 

different ways to express a formula for the total number of chocolates.

Expressing the 
pattern with 
b shows what 
happens with 
any size box.
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Unit 7: Thinking Things Through Thoroughly

Introduction
•	 In the Unit 7 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T8).
 » Read the Mental Mathematics introduction, “Distributive 

property and distance” (page T40).
•	 Watch these videos: 

 » “The power of head-less and tail-less word problems” (first 
video under the first tab “Using TTA” on transitiontoalgebra.
com).

 » “How to leverage the instructional value of logic puzzles” 
(fifth video under the second tab “Author Interviews” on 
transitiontoalgebra.com).

•	 In the Unit 7 Student Worktext, read the “Dear Student” letter on 
the inside cover.

Lesson 1: What Can You Say for Sure?
•	 In the Teaching Guide, read the Purpose statement (page T9).
•	 Work through problems #1, 2 (page 3).

Lesson 2: Asking Good Questions
•	 In the Teaching Guide, read the Purpose statement (page T11).
•	 Work through problems #1, 3 (pages 8-9).

Lesson 3: Repeating and Generalizing
•	 In the Teaching Guide, read the Purpose statement (page T14).
•	 Work through problems #1, 2 (page 13) and read the Thinking Out Loud dialogue.

Thinking Things Through 

Thoroughly

7Unit

June Mark

E. Paul Goldenberg

Mary Fries   

Jane M. Kang

Tracy Cordner

TEACHING GUIDE 7Unit

Thinking Things  
Through Thoroughly

780325 0532199

9 0000 >
ISBN  978-0-325-05321-9

Education Development Center, Inc. 
43 Foundry Avenue 
Waltham, MA 02453-8313 
www.edc.org

361 Hanover St. 
Portsmouth, NH 03801 
www.heinemann.com

Education Development Center, Inc. 
43 Foundry Avenue 
Waltham, MA 02453-8313 
www.edc.org

Learning 
transforms 
lives.

TTA_TG_Unit7_CoverREV.indd   All Pages 8/18/15   9:11 AM

Unit 7: Thinking Things Through 
ThoroughlyThinking 

Things Through 
Thoroughly

7Unit

Research-based 
National Science 
Foundation-funded

Learning
transforms
lives.

 
 

 

TTA_SB_Unit7_CoverREV2.indd   All Pages 1/23/14   10:16 AM

Research-based 
National Science 
Foundation-funded

Learning
transforms
lives.

 
 

 

Answer Key

7Unit

Thinking 
Things Through 
Thoroughly

TTA_AK_Unit7_CoverREV.indd   All Pages 1/23/14   2:38 PM

12 Unit 7: Thinking Things Through Thoroughly Lesson 3: Repeating and Generalizing 13

ANSWER KEY OFF

Additional Practice

IMPORTANT STUFF

Lesson 3: Repeating and Generalizing

a What is the total cost if Malika makes 7 visits?

1 Try some numbers first.

Malika joined Staywell Gym for one month and chose Plan A.  

Find Malika’s total cost (c) for the month if she makes v visits.

b What is the total cost if Malika makes 30 visits?

Thinking Out Loud

Michael: I think you can do this for any number of visits the same way. Like, what if she made 200 visits?

Lena: 200 visits in a month? No one goes to the gym that much!

Michael: I know, but that’s not the point. We don’t care about the real cost. We’re just exploring numbers.

Lena: OK. I’ll just do the same calculation again but for 200 visits.

Michael: That’s the same way we found the cost before.

Lena: So now that we know how to find the cost, let’s try the same math with v visits.

Michael: Oh, I see! The numbers help us find the pattern, but then we describe the pattern using variables.

Pausing to Think Write your calculation for the total cost of 200 visits.

Pausing to Think Use the pattern in your calculations to find the total cost of v visits.

Algebraic Habits of Mind: 
Describing Repeated Reasoning

The goal here is to get a sense of the rhythm 

of the calculations so you can repeat that 

pattern with a variable instead of a number. 

Record each step you take; you will look back 

to the patterns in your calculations to describe 

the situation with algebra soon.

A Eva has to give 5 puppies a bath. Bathing one puppy takes 10 minutes. Putting them all in the bath together takes 
35 minutes, but the bathroom is such a mess afterward that she has to spend an additional 10 minutes cleaning up.

B The train comes every half hour and gets Jessica to school in 30 minutes. The bus comes every 10 minutes, but it 
takes 45 minutes to get to school by bus. The walk from Jessica’s house to the bus stop is 10 minutes, and from 
her house to the train station takes 15 minutes.

i What additional information might Eva want to know about this situation?

i What additional information might Jessica want to know about this situation?

ii Write at least three questions that make sense to ask about this situation. 

ii Write at least three questions that make sense to ask about this situation. 

C 1, 2, 3, 4 Futoshiki Puzzle

3 <

>

>

>

> 2

>

D 1, 2, 3, 4 Futoshiki Puzzle

>

<

2

>

> < >

<
Write an equation to describe Malika’s total cost (c) if she makes v visits.2

c =

Don’t just write the total cost for each number of visits here. 

Record your calculation too (like 7 • 5 = 35 and 35 + 20 = 75).

Plan A:
Pay a monthly fee of $20 

plus $5 for each visit.
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Lesson 4: Mapping It Out
•	 In the Teaching Guide, read the Purpose statement (page T18).
•	 Work through problem #1 (page 18).
•	 In the Teaching Guide, read the Algebraic Habits of Mind: Using Tools Strategically 

call-out box and the bold discussion prompts and their commentary (page T19).

Lesson 5: Logic Games
•	 In the Teaching Guide, read the Purpose statement (page T20).
•	 Work through problems #1, 3 (page 23).
•	 Optional:	try	these	Stuff	to	Make	You	Think	MysteryGrids	with	algebra	(page	25):

Lesson 6: Liars and Truthtellers
•	 In the Teaching Guide, read the Purpose statement (page T23).
•	 Work through problems #1, 3 (pages 28-29).

24 Unit 7: Thinking Things Through Thoroughly Lesson 5: Logic Games 25

ANSWER KEY OFF

STUFF TO MAKE YOU THINK

STUFF TO MAKE YOU THINK6 Asher, Ben, and Carla are in line to go to the movies. 
  » Asher is not last, but he is after Ben. 

List their names in order from first to last.

10 Four people are seated at a rectangular table.
  » Mali and Kayla ordered fish, Jing ordered chicken, and Luis ordered pasta. 
  » Kayla and Jing sat diagonally from one another. 
  » The two people who ordered fish are not sitting at the same side of the table. 

Who did Mali sit next to?

11 Jay, Paulo, Malika, and Eva are at the movies. The four of them get in line to buy popcorn. 
  » Jay waits in line after Eva but before Malika. Paulo does not wait in line next to Malika.
  » Eva is first in line.

In what order do they stand in line?

7 Lena has four classes in her schedule:  
English, history, math, and science. 
  » Math is after history, but they are not back-to-back.
  » English is after science and math.

What is the order of Lena’s classes?

9 Make up your own order puzzle and share it with someone else. Use these steps in building your puzzle:

a Make up the solution first.

b Make up your clues.

c Check that the clues lead to a unique solution (exactly 
one correct answer) and adjust them if necessary.

8 Imani has the same four classes in her schedule: 
English, history, math, and science. 
  » In Imani’s schedule, English is not last.
  » Math is before history and English.
  » Science is before math and history.

What is the order of Imani’s classes?

MysteryGrid 1, x, 2x 

3x, +

  
2x, •

 
2x+1, +

 
x2, •

 

 

MysteryGrid x, 2x, 3x 

6x, +

  
3x, +

 
6x2, •

 
3x2, •

  

18 This time, you may use only x, 2x, and 3x.
.

14 Lena is a girl. She has two more brothers 
than sisters. How many more sons than 
daughters do Lena’s parents have?

17 For this puzzle, you may use only 1, x, and 2x. 
All the other rules are the same.

15 What’s wrong with this sign?

16 Make up your own similar situation.

Who Am I?
 • I’m less than 0.5
 • d + 5 = c
 • Exactly one of my digits is even.
 • All of my digits are perfect squares.
 • c ÷ m = 1
 • d + c = d + m
 • m > d

13 d c mWho Am I?
 • The sum of my 

digits is 20.
 • None of my digits are even.
 • All four of my digits are different.
 • c > d
 • 2u + t = d
 • I am greater than 13 and less than 14.

12 t u d c

That’s a 
decimal 
point.

19 Ian wanted to take a wolf, a goat, and a cabbage across a river, but his tiny boat couldn’t fit more 
than one thing along with him. If he leaves the goat with the wolf while he takes the cabbage, the 
wolf will eat the goat, and if he leaves the cabbage with the goat while he takes the wolf, the goat 
will eat the cabbage. The wolf, though, hates cabbage and won’t eat it. How can Ian get the wolf, 
the goat, and the cabbage over across the river?
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ANSWER KEY OFF

IMPORTANT STUFF

Lesson 4: Mapping It Out

These problems are about organizing 

information, keeping careful track of what 

you do and don’t know, and taking one step 

at a time to see what you can figure out.

The distances and route 
numbers are real.  
The diagram is not a real map.Allentown

Barkeyville
Columbus Dayton

572 miles

1 When Ben drives the 572 miles from Allentown airport to Dayton airport, he uses Interstate Highways 476 and 
80. On his way, he passes Barkeyville and then Columbus. The distance from Barkeyville to Dayton is 278 
miles. The distance from Allentown to Columbus by this route is 502 miles.

a Below is a diagram of the trip. Record all the distances the problem gives you on the map below.

b Michael, Lena, and Jay found the distance from Columbus to Dayton.  
What other distance(s) can you figure out?

Thinking Out Loud

Lena: We know that Allentown to Dayton is 572 miles. That’s already drawn for us. And I drew the other 

two distances in the problem. There’s the 278 miles it takes to drive from Barkeyville to Dayton. 

That’s . . . (Lena points at her map) here to here. And there’s the 502 miles it takes to get from 

Allentown to Columbus. That’s . . . (pointing) here to here. Are we done?

Jay: OK. What about the missing distances? Can we figure anything else out?

Michael: Lena, when you were pointing at your map, I realized something. When you pointed at the distance 

from Allentown to Columbus, you said that was 502 miles. I remember thinking: that means the 

person’s already driven most of the way.

Jay: You’re right! If the person has already driven 502 miles, then we can figure out . . .

Pausing to Think Check that you’ve drawn in all the distances Lena has.

Pausing to Think Finish Jay’s last statement and mark that distance on the map.

ScienceArt

8 a.m.Yesterday 
noon

2 Jessica decided to figure out how far she walks between English and Music classes when she goes directly from 
one classroom to another. Art and Science classes are on opposite ends of the hall. When she walks the 141 feet 
from Art to Science, she passes English and Music, in that order. The distance between Art and Music is 60 feet. 
The distance between English and Science is 117 feet. Record all the distances the problem gives you on the map. 

3 Yesterday at noon it was extremely hot. Today at noon it is cool. Over 24 hours, the temperature dropped 
40ºF. The temperature kept dropping the whole time. Between noon yesterday and 8 a.m. this morning, the 
temperature dropped 23ºF. Between midnight and noon today the temperature dropped 31ºF.
Record the temperature differences the problem gives you on the map below.

b If the temperature at 8 a.m. was 71ºF, what temperature was it at midnight?

b How far is it from Music class to Science class?

a How much did the temperature drop between midnight and 8 a.m.?

a How far is it from English class to Music class?

Algebraic Habits of Mind: Using Tools Strategically

The problems in this lesson use diagrams to organize information spread out along a line of travel through space or 

temperature over time. These diagrams look like number lines. Sometimes the best tool to use is not a line, but a 

graph or a table. Sometimes more than one tool could help, and sometimes you need only your clever thinking and 

no other tool. Each time you face a problem, you will need to figure out which tool works best for you. How do 

you decide? With experience, you will get good at choosing the most useful tool for the problem at hand.
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ANSWER KEY OFF

IMPORTANT STUFF

Lesson 4: Mapping It Out

These problems are about organizing 

information, keeping careful track of what 

you do and don’t know, and taking one step 

at a time to see what you can figure out.

The distances and route 
numbers are real.  
The diagram is not a real map.Allentown

Barkeyville
Columbus Dayton

572 miles

1 When Ben drives the 572 miles from Allentown airport to Dayton airport, he uses Interstate Highways 476 and 
80. On his way, he passes Barkeyville and then Columbus. The distance from Barkeyville to Dayton is 278 
miles. The distance from Allentown to Columbus by this route is 502 miles.

a Below is a diagram of the trip. Record all the distances the problem gives you on the map below.

b Michael, Lena, and Jay found the distance from Columbus to Dayton.  
What other distance(s) can you figure out?

Thinking Out Loud

Lena: We know that Allentown to Dayton is 572 miles. That’s already drawn for us. And I drew the other 

two distances in the problem. There’s the 278 miles it takes to drive from Barkeyville to Dayton. 

That’s . . . (Lena points at her map) here to here. And there’s the 502 miles it takes to get from 

Allentown to Columbus. That’s . . . (pointing) here to here. Are we done?

Jay: OK. What about the missing distances? Can we figure anything else out?

Michael: Lena, when you were pointing at your map, I realized something. When you pointed at the distance 

from Allentown to Columbus, you said that was 502 miles. I remember thinking: that means the 

person’s already driven most of the way.

Jay: You’re right! If the person has already driven 502 miles, then we can figure out . . .

Pausing to Think Check that you’ve drawn in all the distances Lena has.

Pausing to Think Finish Jay’s last statement and mark that distance on the map.

ScienceArt

8 a.m.Yesterday 
noon

2 Jessica decided to figure out how far she walks between English and Music classes when she goes directly from 
one classroom to another. Art and Science classes are on opposite ends of the hall. When she walks the 141 feet 
from Art to Science, she passes English and Music, in that order. The distance between Art and Music is 60 feet. 
The distance between English and Science is 117 feet. Record all the distances the problem gives you on the map. 

3 Yesterday at noon it was extremely hot. Today at noon it is cool. Over 24 hours, the temperature dropped 
40ºF. The temperature kept dropping the whole time. Between noon yesterday and 8 a.m. this morning, the 
temperature dropped 23ºF. Between midnight and noon today the temperature dropped 31ºF.
Record the temperature differences the problem gives you on the map below.

b If the temperature at 8 a.m. was 71ºF, what temperature was it at midnight?

b How far is it from Music class to Science class?

a How much did the temperature drop between midnight and 8 a.m.?

a How far is it from English class to Music class?

Algebraic Habits of Mind: Using Tools Strategically

The problems in this lesson use diagrams to organize information spread out along a line of travel through space or 

temperature over time. These diagrams look like number lines. Sometimes the best tool to use is not a line, but a 

graph or a table. Sometimes more than one tool could help, and sometimes you need only your clever thinking and 

no other tool. Each time you face a problem, you will need to figure out which tool works best for you. How do 

you decide? With experience, you will get good at choosing the most useful tool for the problem at hand.
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Unit 8: Logic of Fractions

Introduction
•	 In the Unit 8 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, “Fractions, 

approximation, and factors” (page T51).
•	 In the Unit 8 Student Worktext, read the “Dear Student” letter 

on the inside cover.

Lesson 1: Rational Relationships
•	 In the Teaching Guide, read the Purpose statement (page T7).
•	 Work through problems #1, 7, 9, 14 (pages 3-5).

Lesson 2: Multiplying with Fractions
•	 In the Teaching Guide, read the Purpose statement (page T10).
•	 Work through problems #1, 3 (page 9).

Lesson 3: Fractions and Area Models
•	 In the Teaching Guide, read the Purpose statement (page T14).
•	 Work through problems #1, 4, 7, 12 (pages 14-15).
•	 In the Teaching Guide, read the Algebraic Habit of Mind: Using 

Tools Strategically call-out box and the bold discussion 
prompts and their commentary (pages T14-T15).

Lesson 4: Rewriting Rational Expressions
•	 In the Teaching Guide, read the Purpose statement (page T17).

•	 Work through problems #10, 13 (page 20).
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ANSWER KEY OFF

Lesson 3: Fractions and Area Models

IMPORTANT STUFF

Plot 13. What is 12 • 13?3

I I
0 1

Plot 23. What is half of 23?1

I I
0 1

Plot 34. What is 13 of 34?2

I I
0 1

Just as with integers, multiplication  

of fractions can be modeled using 

area. We can model 1
2  • 13  with a 

rectangle with length 12 and width 13 .

or1
2

1
3

1

1

1
6

1
2

1
3

1

1

1
6

4 Which models show an 
orange area of 12 • 5?

5 Which models show an 
orange area of 13 • 5?

6 Which models show an 
orange area of 14 • 5?

A 5×1 rectangle has an area of 5.

1 2 3 4 5

1

The blue rectangle has area 2
3  • 3

4 . 

What is the product of 2
3  and 3

4 ?

In problems 8 and 9, what part of the area model tells 
you what the denominator of the product will be?

In problems 8 and 9, what part of the area model tells 
you what the numerator of the product will be?

What is 2
5  • 1

3 ? Write the equation for the problem 
that this area model represents.

7

10 11

8

2
5

1
3 1

1

1 2 3 4 5

1
A

G

1 2 3 4 5

1

E

1 2 3 4 5

1

C

1 2 3 4 5

1

1 2 3 4 5

1
B

D

1 2 3 4 5

1

F

1 2 3 4 5

1

H

1 2 3 4 5

1

9

1

1

•           = 

Thinking Out Loud

Michael, Lena, and Jay are discussing ways to think about the multiplication 13 • 67 .

Michael: (Michael draws a number line and marks 67.) Each of these marks is a seventh. One third of 

six sevenths would be two sevenths. (He marks 27.) Hey, multiplying by 13 is just like dividing by 3. 

So 13 • 67 is 27.

Lena: I think that 13 • 67 is 6
21. I can show you with an area model. Here’s a 1-by-1  

square. I’ll make thirds along the bottom and sevenths along the side.  

(Lena draws the square and makes all the small rectangles.) Now, I’ll shade in  

the rectangle measuring 13 along the bottom and 67 along the side. So there are  

6 little pieces . . . (Lena shades in the area and labels it.)

Jay: . . . and since you cut that square into thirds and sevenths, there are 21 pieces. So the area of that 

rectangle must be 6
21.

Lena: Oh, I just realized that 6
21 is equivalent to 27. So we got the same answer! I wonder if there’s a way 

to show that the answer is 27 on the area model?

Michael: Aha! By stacking those six little rectangles differently, I can show that the same  

area equals 27. (Michael draws his own area model and shades and labels it.)

I I I I I I I

0 6
7

2
7

Pausing to Think Explain how Michael is showing 27 on his area model.

6
7

1
3 1

6
21

1

1

1

2
7

3
4

2
3 1

1

Draw a rectangle whose area is 34 • 24.
Then	find	the	product.

13Draw a rectangle whose area is 45 • 23.
Then	find	the	product.

12

1 1

1 1
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Lesson 5: Scaling to Solve
•	 In the Teaching Guide, read the Purpose statement (page T21).
•	 Work through problems #5, 9 (page 26).

Lesson 6: Scaling to Add
•	 In the Teaching Guide, read the Purpose statement (page T23).
•	 Read the Thinking Out Loud dialogue and work through problem #9 (pages 30-32).

Lesson 7: Proportional Reasoning
•	 In the Teaching Guide, read the Purpose statement (page T25).
•	 Work through problems #1, 10 (page 35).
•	 In the Teaching Guide, read the Algebraic Habits of Mind: Describing Repeated 

Reasoning call-out box and the bold discussion prompts and their commentary 
(page T26).

Lesson 8: Fractions and Graphs (Rates of Change)
•	 In the Teaching Guide, read the Purpose statement (page T27).
•	 Work through problem #1 (page 40).

Optional Puzzle Break

32 Unit 8: Logic of Fractions Lesson 6: Scaling to Add 33

ANSWER KEY OFF

Complete each statement with greater than (>), less than (<), or equal to (=). Look for shortcuts to avoid 
unnecessary work.

10

Algebraic Habits of Mind: Seeking and Using Structure

Seeking structure sometimes means stopping to think about the quantities being added before choosing a method 

for adding them. When adding 43
86 + 19

38, it helps to estimate where these numbers might be on a number line. Doing 

so may help you realize the problem is equivalent to 
1
2  + 

1
2 . Seeking structure is also useful for realizing the same 

approach can be used to add h
2h + c

2c  .

7
8 + 56             2b

c
5 + b5 + a5            a + b + c

5e

50
50 + 48

49            2h

1
3 + 13             12c

2             n
3n + 2n

3nf

s
4s + 4t

t              4i

3 + 4
x              3x + 4xd

10
m              6

m + 4
mg

a 28
56 + 16

32             45
90 + 18

36

MysteryGrid  12, 22, 32, 42 

2, +

 
3
2 

2, •

 
2

 

 
3
4
, •

  
2, •

  
5
2
, +

 

2

  

13MysteryGrid  14, 13, 12, 44 

1
3
, •

 
1
12, – 3

4
, +

 

 
1
2
, •

 
1
4  

1
24

, •

1
6
, •  

4
4

11 MysteryGrid  14, 24, 34, 44 

3
4
, •

 
2
4
, –

 
3
4
, +

 

 
2
4
 

2
4
, •

 
2
16

, •

 
9
16

, •

 

1
4
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STUFF TO MAKE YOU THINK

TOUGH STUFF

Use the logic of fraction addition to solve for x.

x
9  + 13 = 215 1 = 8x  + 1316 x

3 + x
2  = 517

Assume x is positive, and complete each statement with greater than (>), less than (<), or equal to (=).14

5
4 x             45xa x + 2

x              1 + 2xb

x + 4
x              x

x + 4d 1
2x + 3x             1

2x + 6
2xe f 1

x  + 1x  + 1x              1x

c 3
3x             1x

19 Who Am I? 
 • I am less than 1.
 • The product of 

my numerator and 
denominator is 5.

numerator
denominator = _____    

21

 = ______  = ______

 = ______  = ______

20

 = ______  = ______

 = ______  = ______

72 48

Discuss & Write What You Think

You may have been taught a method for adding fractions by considering equivalent fractions.
How does this model show that 1

2  + 1
5  = 7

10 ?
9

1 half
1 fifth

7 tenths

1 unit

18 Who Am I?
 • My numerator is 

between 20 and 
40.

 • I am equivalent to 11
2 .

 • My denominator is not a perfect square.

numerator
denominator = _______     

We are assuming x 
is positive. Which 
problems would have 
different answers if x 
were negative?

40 Unit 8: Logic of Fractions Lesson 8: Fractions and Graphs (Rates of Change) 41

ANSWER KEY OFF

Lesson 8: Fractions and Graphs (Rates of Change)

IMPORTANT STUFF

1 Imani and Eva both work at the same dog grooming company. Their income (in dollars) for various amounts of 
time worked (in hours) is shown below.

2 Paulo	rides	his	skateboard	through	the	city.	This	graph	shows	the	number	of	blocks	he	travels	during	the	first	six	
minutes after he leaves school.

a One of them has worked with dogs for several years, and the other 
just started working there. Which one do you think is Eva? Why 
do you think so?

a How many minutes does it take Paulo to travel 16 blocks?

b How many minutes does it take Paulo to travel 8 blocks?

c How many minutes does it take Paulo to travel 4 blocks?

d How many minutes does it take Paulo to travel 1 block?

b About how many dollars per hour does Imani make?

c About how many dollars per hour does Eva make?

i

h

Im
an

i

Ev
a

M
on

ey
 E

ar
ne

d 
(d

ol
la

rs
)

Time Worked (hours)

I I I I I I
1 2 3 4 5 6

60 I

50 I

40 I

30 I

20 I

10 I

b

m

Paulo

B
lo

ck
s 

Tr
av

el
le

d

Time (minutes)

I I I I I I
1 2 3 4 5 6

24 I

20 I

16 I

12 I

8 I

4 I

h

e If Paulo continues at this rate, how many minutes would it take him to travel 40 blocks?

f If Paulo continues at this rate, how many blocks would he travel in one hour?

g Write an equation for the relationship between m, the number of minutes, and b, the number of blocks 
Paulo travels.

Brandon also left school on his skateboard at the same time as Paulo, but he travels at a slower rate. 
Sketch a line on the graph that could show Brandon’s rate.

3 A barista makes 8 coffee drinks every 10 minutes.

a

b

c

Draw a graph of the relationship between coffee 
drinks made and time. 

Write an equation for the relationship between c, the 
number of coffee drinks made, and m, the number 
of minutes.

How many minutes does it take for the barista to 
make one coffee drink?

11 I

10 I

9 I

8 I

7 I

6 I

5 I

4 I

3 I

2 I

1 I

I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 10 11

c

m

C
of

fe
e 

D
rin

ks

Time (minutes)

B  2 
15 = b

t
D  4 

30 = b
t

C  1 
30 = b

t
A  2 

15 = t
b

E 15
2  = t

b

4 A	pitching	machine	shoots	2	baseballs	every	15	seconds.	Circle	all	of	the	equations	that	could	be	used	to	find	b, 
the number of baseballs, shot in t seconds.

5

 = ______  = ______  = ______

4 6

 = ______  =  2 
3   = ______

7 This mobile 
balances.

Draw the right number of 
stars to make this balance.

8

 = ______  = ______  = ______

6 __
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Unit 9: Points, Slopes, and Lines

Introduction
•	 In the Unit 9 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, “Sight-

reading algebraic expressions” (page T48).
•	 In the Unit 9 Student Worktext, read the “Dear Student” letter 

on the inside cover.

Lesson 1: Comparing Points
•	 In the Teaching Guide, read the Purpose statement (page T7).
•	 Work through problems #3, 7 (pages 3-4).

Lesson 2: Distance
•	 In the Teaching Guide, read the Purpose statement (page T10).
•	 Work through problems #1, 2 (pages 9-10).

Lesson 3: Slope
•	 In the Teaching Guide, read the Purpose statement (page T13).
•	 Work through problems #1, 2 (pages 15-16).

Lesson 4: Slopes and Lines
•	 In the Teaching Guide, read the Purpose statement (page T16).
•	 Work through problems #4-7, 14 (pages 20-21).
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14 Unit 9: Points, Slopes, and Lines Lesson 3: Slope 15

ANSWER KEY OFF

K Points D, I, S, T are the four corners of a square. D I (20, 7)

(0, -13) T S

  » I am point D.  
Where am I?  

(       ,       ) (       ,       )

L Points W, H, E, R are the four corners of a square. W R (25, 30)

(-5, 0) H E

  » I am point W.
Where am I?

(       ,       ) (       ,       )

Find the x-distance, the y-distance, and the distance between the two points.

(-3, 1) and (5, 10)

x-distance: _______ y-distance: _______ 

Distance between the points:

I (26, 20) and (36, 15)

x-distance: _______ y-distance: _______ 

Distance between the points:

J

Use an area model to find the following.

252 = __________ 912 = __________M O

20 5

20

5

372 = __________N

MysteryGrid  3, 6, 7, 9 

17, +

 
24, +

 

 
2, ÷

 
6

 
54, •

  
21, •

 
63, •

  3

 

QMysteryGrid  14, 1, 2, 4 

1
4
, •

 
2, ÷

 
1

 

 
1
2
, •

 
1, •

 
8, •

 
4, •
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4, +

P

−1

1
2

−1 3 422222222222222222222222222222222222111111111111111111111111111111111

Where 
  Am I?

Distance is one way to compare points. In this lesson, instead of comparing points, we’re comparing graphs of lines. 

Lesson 3: Slope

IMPORTANT STUFF

In a science lab, tubs of water are filled and emptied at different rates. Tubs A-F are shown in the graphs below.

Tub _____ shows an impossible situation. The slope of this graph is undefined.

Explain why this tub’s situation is impossible.

Tubs _____ and _____ show the water in the tub is increasing. These lines have positive slopes.

Which tub is showing the water filling at a rate of 1 liter every 3 seconds? (Its slope is 1
3 .)

At what rate is the other tub that is increasing being filled?

Of the two lines with positive slope, 
which one is steeper?

Tubs _____ and _____ show the water in the tub is decreasing. These lines have negative slopes.

Which tub is showing the water leaving at a rate of 2 liters every 3 seconds? (Its slope is - 2
3 .)

At what rate is the other tub that is decreasing being emptied?

Of the two lines with negative slope, 
which one is steeper?

The line for Tub E shows a zero slope. Describe what the graph shows about the water level in Tub E.

1

a

b

c

d

e

i

f

g

h

j

k

w

t

Tub A

W
at

er
 (
lit

er
s)

Time (seconds)

I I I I I I
1 2 3 4 5 6

6 I

5 I

4 I

3 I

2 I

1 I

w

t

Tub C

W
at

er
 (
lit

er
s)

Time (seconds)

I I I I I I
1 2 3 4 5 6

6 I

5 I

4 I

3 I

2 I

1 I

w

t

Tub E

W
at

er
 (
lit

er
s)

Time (seconds)

I I I I I I
1 2 3 4 5 6

6 I

5 I

4 I

3 I

2 I

1 ITu
b B

Tub D

Tu
b 

F

Slope is a number that describes the steepness of a line.
I  I I I  I

-2 -1 0 1 2- 2
3

1
3

I I

Steepest negative Steepest positive

  » I am point S.
Where am I?

  » I am point E.
Where am I?
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Lesson 5: Collinearity
•	 In the Teaching Guide, read the Purpose statement (page T20).
•	 Work through problems #1-3, 6 (pages 25-26).
•	 In the Teaching Guide, read the bold discussion prompts and their commentary 

(page T22).

Lesson 6: Generalizing the Equation of a Line
•	 In the Teaching Guide, read the Purpose statement and the Algebraic Habits of 

Mind: Describing Repeated Reasoning call-out box (page T23).
•	 Work through problem #1 (page 29).

Lesson 7: Linear Equations and Graphs
•	 In the Teaching Guide, read the Purpose statement (page T25).
•	 Work through problems #1, 4 (page 33).

Exploration: Seeing the Pythagorean Theorem
•	 In the Teaching Guide, read the purpose for Exploration (page T29). 
•	 In the Student Worktext, read over the steps in problem #3 (page 39).
•	 Optional: Work through problems #1-4 (pages 38-40). You will need scissors and tape or 

glue.
ANSWER KEY OFF
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b2

a2

Here is a right triangle with sides a, b, and c and a square “built” on the longest side c.

Here is another right triangle.

Exploration: Seeing the Pythagorean Theorem

1

2

We know a2, b2, and c2 must all have positive 
values. How do we know this?

Since a2 + b2 = c2 and all the values are 
positive, c must be the largest value. 
Which side of the triangle should be 
labeled c? Label it.

a

b

Label the other two sides a and b (side c has to 
be the longest side, but it doesn’t matter how 
you choose to label the sides a and b). 
Then build squares on the sides of the triangle 
with areas a2, b2, and c2 and label them.

c

All four sides of the square have length c. What is the area of the square?

“Build” a square on the side of the triangle with length b by drawing it 
onto the figure. What is the area of the square you drew?

a

b

The Pythagorean Equation

a2 + b2 = c2 
This equation is used to calculate distances 

on the plane and diagonals of rectangles 

and to find the equation of a circle.

The Pythagorean Theorem 

For a right triangle, the area of the 

square built on the longest side, c, is 

equal to the sum of the areas of the 

squares built on the other two sides,  

a and b.

a

b

c

c

b2

b a
c
c2

a2

Follow the steps below and use the picture on the following page to see how a2 + b2 = c2.3

Now cut the cutout into 3 pieces.f

On page 47 there is a cutout of the a2 and b2 areas. Cut 
it out along the black lines. Do not cut apart the areas.

a

$

Shade the a2 area of the diagram on page 40 and on 
the cutout with one color. Shade both b2 areas with a 
second color.

b

b
ca

b2

a2

Carefully trace where the cutout fits on the page so you 
can see where it was again later.

d

b2

a2

Your cutout should look like this.

Glue or tape the biggest piece back down.g

b
ca

b2

a2

Arrange the two remaining triangles to fit 
in the rest of the c2 square, and glue them 
down.

h

Label c2 and draw arrows to show where 
the triangles came from and where they 
ended up.

i

Fit the cutout on the diagram as shown below.c

b2

a2

Make these corners 
line up perfectly.

Then redraw the lines of the biggest area, 
c2, on the cutout.

e

For well over 2000 years, people have found many ways to prove the Pythagorean theorem. 

Even U.S. presidents got in on the math. President Garfield came up with a proof in 1876.
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positive, c must be the largest value. 
Which side of the triangle should be 
labeled c? Label it.
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be the longest side, but it doesn’t matter how 
you choose to label the sides a and b). 
Then build squares on the sides of the triangle 
with areas a2, b2, and c2 and label them.
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All four sides of the square have length c. What is the area of the square?

“Build” a square on the side of the triangle with length b by drawing it 
onto the figure. What is the area of the square you drew?
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a2 + b2 = c2 
This equation is used to calculate distances 
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and to find the equation of a circle.
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Now cut the cutout into 3 pieces.f

On page 47 there is a cutout of the a2 and b2 areas. Cut 
it out along the black lines. Do not cut apart the areas.
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Shade the a2 area of the diagram on page 40 and on 
the cutout with one color. Shade both b2 areas with a 
second color.

b

b
ca

b2

a2

Carefully trace where the cutout fits on the page so you 
can see where it was again later.

d

b2

a2

Your cutout should look like this.

Glue or tape the biggest piece back down.g

b
ca

b2

a2

Arrange the two remaining triangles to fit 
in the rest of the c2 square, and glue them 
down.

h

Label c2 and draw arrows to show where 
the triangles came from and where they 
ended up.

i

Fit the cutout on the diagram as shown below.c

b2

a2

Make these corners 
line up perfectly.

Then redraw the lines of the biggest area, 
c2, on the cutout.

e

For well over 2000 years, people have found many ways to prove the Pythagorean theorem. 

Even U.S. presidents got in on the math. President Garfield came up with a proof in 1876.
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Unit 10: Area Model Factoring 

Introduction
•	 In the Unit 10 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, “Factors, 

products & sums and percentage calculations” (page T37).
•	 In the Unit 10 Student Worktext, read the “Dear Student” letter 

on the inside cover.

Lesson 1: Division Undoes Multiplication
•	 In the Teaching Guide, read the Purpose statement (page T7).
•	 Work through problems #7, 20 (pages 3-4).

Lesson 2: Area Model Inside Out
•	 In the Teaching Guide, read the Purpose statement (page T10).
•	 Work through problems #3, 15 (pages 7-8).

Lesson 3: Factoring
•	 In the Teaching Guide, read the Purpose statement (page T13).
•	 Work through problems #10, 11 (page 12).

Lesson 4: Products, Sums, and Signs
•	 In the Teaching Guide, read the Purpose statement (page T17).
•	 Work through problems #2, 8, 9 (pages 18-19).

Lesson 5: Zero Product Property
•	 In the Teaching Guide, read the Purpose statement (page T20).
•	 Work through problems #8, 9, 16, 21 (pages 25-26).

Lesson 6: Solving by Factoring
•	 In the Teaching Guide, read the Purpose statement (page T22).
•	 Work through problems #1, 9 (pages 29-30).
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30 Unit 10: Area Model Factoring Lesson 6: Solving by Factoring 31

ANSWER KEY OFF

STUFF TO MAKE YOU THINK

TOUGH STUFF

11 j2 + 6j – 7 = 0

j = ______  or  ______

13 n2 + 7n + 10 = 0

n = ______  or  ______

14 s2 + 6s + 9 = 0

s = ______  or  ______

12 p2 + 5p – 24 = 0

p = ______  or  ______

Solve each equation. You will need to factor.

Algebraic Habits of Mind: Seeking and Using Structure

Factoring can help solve equations. If we know x2 – 8x – 33 = 0 and we factor: x2 – 8x – 33 = (x – 11)(x + 3), we can 

write (x – 11)(x + 3) = 0 instead. Since either x – 11 = 0 or x + 3 = 0, we know x = 11 and x = -3 are solutions. 

10 w2 – 11w + 30 = 0

___ ___

___

___

(                ) (                ) = 0

w = ______  or  ______

9 x2 + 4x + 3 = 0

___ ___

___

___

(                ) (                ) = 0

x = ______  or  ______

x2

3

20 a2 + 6a + 11 = 3

a = ______  or  ______

22 c2 + 4c – 20 = 12

c = ______  or  ______

21 b2 + 8b + 9 = -6

b = ______  or  ______

23 d2 + 14d + 30 = 6

d = ______  or  ______

Factor to solve each equation.

Factor to solve each equation.

For factoring to 
help, the product 
of the factors 
must be 0.

17 x2 – 36 = 0

x = ______  or  ______

18 3y – 6 = 0

y = ______ 

19 3z2 + 18z = 0

z = ______  or  ______

15 Who Am I?
 • (t + 2) (u – 6) (h – 3) = 0
 • (t + 2) (h – 3) = 12
 • (t + 2) = 4

h t u 16 Who Am I?
 • (h + 4) (t – 2) (u – 9) = 0
 • (h + 4) (t – 2) = 25
 • (h + 4) = 5

h t u

-3 -3

Sometimes 
both solutions 
can have the 
same value.
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Unit 11: Exponents

Introduction
•	 In the Unit 11 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, “Making 

sense of exponents” (page T43).
•	 In the Unit 11 Student Worktext, read the “Dear Student” letter 

on the inside cover.

Lesson 1: Multiplication World
•	 In the Teaching Guide, read the Purpose statement (page T7).
•	 Work through problems #5-8 (page 4).

Lesson 2: Exponents
•	 In the Teaching Guide, read the Purpose statement (page T10).
•	 Work through problems #1-3, 10 (pages 8-9).

Lesson 3: Extending Exponents
•	 In the Teaching Guide, read the Purpose statement (page T13).
•	 Work through problem #7 (page 12).

Lesson 4: Equivalent Expressions
•	 In the Teaching Guide, read the Purpose statement (page T16).
•	 Work through problems #2, 4 (page 17).

Lesson 5: Area Models
•	 In the Teaching Guide, read the Purpose statement 

(page T19).
•	 Work through problems #1, 10 (pages 20-21).

Lesson 6: Simplifying Expressions
•	 In the Teaching Guide, read the Purpose statement 

(page T22).
•	 Work through problems #4, 8, 12 (pages 24-25).

Lesson 7: Fractions in Exponents
•	 In the Teaching Guide, read the Purpose statement (page T24).
•	 Work through problem #11, 16 (page 28-29).
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Lesson 1: Multiplication World 3

ANSWER KEY OFF

Lesson 1: Multiplication World

IMPORTANT STUFF

Growth by addition:
For every hour you work, you earn $8.
Fill in the table.

Growth by addition and growth by multiplication look different. Match each story with the appropriate graph.

The line to buy movie tickets starts with 5 people, 
and 3 more people join the line every minute.

Only 10 people saw the movie when it opened, 
but each day, twice as many people come to see 
the movie as the day before.

In problem 3, which graph shows growth by addition? 
Growth by multiplication? Label them.

Growth by multiplication:
You invite three friends to a 
social networking site and 
every friend invites three 
friends of their own.

Fill in the table.

Draw some more 
stages of the diagram.

1

3

a

b

4

2

a

b

Hour Money earned

1 $8

2 $16

3

4

5

6

7

8

9

10
You

nu
m

be
r 

of
 

pe
op

le

time

nu
m

be
r 

of
 

pe
op

le

time

I II

Stage Friends Invited

0 1 (Just you)

1 3

2 9

3

4

5

6

Take a sheet of scrap paper. Fold it in half. Then, without opening it again, fold it in half again. Keep 

folding in half again in either direction, as many times as you can. 

 ● How many times were you able to fold your paper? Was anyone able to fold more than 6 times?

 ● Before you open your paper, try to figure out how many sections your folds created in your piece 

of paper. Share your predictions with the class. Then unfold your paper.

We’re so used to thinking about addition. Every year, we get a year older by addition. The 

money we make by working every hour adds up. When we think of stuff and we think of 

getting more of it, we’re usually thinking of addition.

Our brains aren’t very good at picturing really big numbers. The world has more than 

7,000,000,000 people. That seems unimaginable! But here we are, on this world, with at 

least 6,999,999,999 other people who also can’t picture how big 7 billion really is.

But with exponents, we’re dealing with 

multiplication. Many things in the real world 

actually grow by multiplication. That’s why the 

world population can grow so quickly—the more 

people there are, the faster the population grows. 

Banks pay you interest based on multiplication—the 

more money you have, the more money you get. 

Rumors spread by multiplication—the more people 

know a secret, the faster the secret spreads!

Exponents help us work with really big numbers (like 7 billion, the population of the 

world) and really small numbers (like 1
100,000 , the diameter of a typical human cell 

in meters) by using more manageable numbers. For example, the world population is 

over 7 × 109 and the diameter of a cell is 10 -5 meters. The numbers 9 and -5 are a lot 

easier to work with, just as long as you remember that they stand for those really big 

and small numbers.

Dear Student,

—The Authors

Growth by 
multiplication

A rumor spreads by multiplication. Each person in 
this picture tells a secret to just two new people. 
Black spreads the rumor to the reds, who tell the 
blues, who tell the purples . . . 
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Unit 12: Algebraic Habits of Mind

Introduction
•	 In the Unit 12 Teaching Guide, 

 » Read the Unit Introduction (pages T4-T6).
 » Read the Mental Mathematics introduction, “Review” 

(page T55).
•	 In the Unit 12 Student Worktext, read the “Dear Student” letter 

on the inside cover.

Lesson 1: Language and Logic of Algebra
•	 In the Teaching Guide, read the Purpose statement (page T7).
•	 Work through problems #4-6, 24, 27 (pages 3-5), and read the 

Algebraic Habits of Mind: Puzzling and Persevering box (page 
5).

•	 In the Teaching Guide, read the bold discussion prompts and 
their commentary (page T8).

Lesson 2: Reasoning about Points on a Line
•	 In the Teaching Guide, read the Purpose statement (page T9).

•	 Work through problems #6-7 (page 9).

Lesson 3: Multiplying and Un-multiplying
•	 In the Teaching Guide, read the Purpose statement (page T12).
•	 Work through problems #8, 14, 19 (pages 15-17).

Lesson 4: Reasoning about Points and Lines on a Plane
•	 In the Teaching Guide, read the Purpose statement (page T14).
•	 In the Student worktext, read the boxes titled “Distance” and “Slope” (pages 20-21).
•	 Work through problems #2, 10 (pages 20-21).

Lesson 5: Solving Strategically
•	 In the Teaching Guide, read the Purpose statement (page T16).
•	 Work through problems #6, 14, 18, 27 (pages 25-27).

For questions about the TTA curriculum, please contact ttalgebra@edc.org.

Best of luck to you and your students!
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