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Module 1 Topic 3 Lesson 3

Crisscrossed Applesauce



MATERIALS
Straightedge
Patty paper
Protractor

Lesson Overview
Students explore the angles formed when two lines are intersected by a transversal. They use 
the Parallel Postulate and transformations to begin exploring and identifying the angles. The 
terms transversal, alternate interior angles, alternate exterior angles, same-side interior angles, 
and same-side exterior angles are introduced. Students are given a street map and asked to 
identify transversals and special pairs of angles. After measuring several angles, they conclude 
that when two parallel lines are intersected by a transversal, the alternate interior, alternate 
exterior, and corresponding angles are congruent. Students also conclude that same-side 
interior and same-side exterior angles are supplementary. When the lines are not parallel, 
these relationships do not hold true. Finally, students solve problems using parallel line and 
angle relationships.

Grade 8  
Expressions, Equations, and Relationships
(8) The student applies mathematical process standards to use one-variable equations 
or inequalities in problem situations. The student is expected to:

  (D) use informal arguments to establish facts about the angle sum and exterior angle 
of triangles, the angles created when parallel lines are cut by a transversal, and the 
angle-angle criterion for similarity of triangles.

ELPS
1.A, 1.C, 1.E, 1.F, 1.G, 2.C, 2.E, 2.I, 3.D, 3.E, 4.B, 4.C, 5.B, 5.F, 5.G

Essential Ideas
• A transversal is a line that intersects two or more lines.
• When two parallel lines are intersected by a transversal, corresponding angles 

are congruent.
• When two parallel lines are intersected by a transversal, alternate interior angles 

are congruent.

Crisscrossed 
Applesauce 
Angle Relationships Formed by Lines 
Intersected by a Transversal

3
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• When two parallel lines are intersected by a transversal, alternate exterior angles 
are congruent.

• When two parallel lines are intersected by a transversal, same-side interior angles  
are supplementary.

• When two parallel lines are intersected by a transversal, same-side exterior angles  
are supplementary.

• Parallel line and angle relationships can be proven using transformations.

2   •   TOPIC 3: Line and Angle Relationships
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Lesson Structure and Pacing: 3 Days
Day 1

Engage
Getting Started: Euclid’s Fifth Postulate
Students analyze a version of Euclid’s fifth postulate: the Parallel Postulate. They draw their 
interpretations of the postulate, explain why it is called the Parallel Postulate, and relate the 
drawing to the definition of parallel lines as lines that are always equidistant from each other.

Develop
Activity 3.1: Creating New Angles from Triangles
Students use the Parallel Postulate and a translation of a triangle along an extension of one 
side of the triangle to begin exploring angles formed by parallel lines cut by a transversal. 
They extend two sides of a triangle and reason about which angles are congruent to the 
angles in the original triangle. Students revisit this activity throughout the lesson.

Activity 3.2: Angles Formed by Three Lines
Students learn about angle pairs formed when two lines are intersected by a transversal: 
alternate interior angles, alternate exterior angles, same-side interior angles, same-side 
exterior angles, and corresponding angles. They identify examples of these special pairs of 
angles in diagrams, including the diagram from Activity 2.1. 

Day 2
Activity 3.3: Analyzing Special Angle Pairs
Students are given a street map of Washington, D.C., and use the map to identify and 
measure examples of transversals, alternate interior angles, alternate exterior angles,  
same-side interior angles, same-side exterior angles, and corresponding angles. They 
begin making comparisons about relationships between the measures of the angle pairs.

Activity 3.4: Line Relationships and Angle Pairs
Students refer back to Activity 2.3 to draw conclusions about special pairs of angles 
formed by a transversal intersecting two non-parallel lines and a transversal intersecting 
two parallel lines. They conclude that when two parallel lines are intersected by a 
transversal, the alternate interior, alternate exterior, and corresponding angles are 
congruent and the same-side interior and same-side exterior angles are supplementary. 
Students use transformations to explain why these relationships exist for parallel lines. 

Day 3
Activity 3.5: Solving for Unknown Angle Measures
Students solve problems using the relationships between angle pairs formed when parallel 
lines are intersected by a transversal. Problems focus on understanding the angle pairs 
based on multiple transversals and determining unknown measures of angles in different 
situations. Students then write and solve equations. The last situation requires students to 
extend a transversal so that it intersects both parallel lines, forming congruent alternate 
interior angles and a triangle.
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Demonstrate
Talk the Talk: What’s So Special?
Students summarize the situations in which special pairs of angles are either congruent 
or supplementary. They conclude that these situations exist when a transversal has 
intersected two parallel lines in most cases. However, vertical angles are always congruent, 
and linear pairs are always supplementary. Students also prove the Triangle Sum Theorem 
using parallel line relationships.

4   •   TOPIC 3: Line and Angle Relationships
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Getting Started: Euclid’s Fifth Postulate

Facilitation Notes
In this activity, students interpret Euclid’s fifth postulate: the Parallel 
Postulate. The definition of parallel lines is introduced.

Students already know the word parallel. Beginning in grade 4, 
students drew and identified points, lines, angles, and parallel 
and perpendicular lines. They also classified figures based on the 
parallel relationships.

Have students work with a partner or in a group to complete 
Questions 1 through 3. Share responses as a class.

Questions to ask
• Are all lines straight lines?
• How long is your line?
• Did you draw arrowheads on the ends of your line? What do  

they represent?
• Did you draw your point above or below the given line?  

Does it matter?
• What is a postulate?
• What is a theorem?
• What is the difference between a postulate and a theorem?
• What does coplanar mean?
• Are any two lines coplanar lines?
• Are any three lines coplanar lines?
• Are any two points coplanar points?
• Are any three points coplanar points?

Summary
There exists only one line parallel to a given line passing through a 
point not on the line.

ENGAGE
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Activity 3.1
Creating New Angles from Triangles 

Facilitation Notes
In this activity, students explore the measures of angles formed by 
parallel lines cut by a third line. 

Provide students with patty paper for this activity.

Have students work with a partner or in a group to complete 
Questions 1 through 3. Share responses as a class.

Questions to ask
• Is the sum of the measures of Angles 1, 2, and 3 equal to 180°?
• Why is the sum of the measures of Angles 1, 2, and 3 equal 

to 180°?
• Is Angle 4 an exterior angle of the triangle?
• Is the sum of the measures of Angles 2 and 3 equal to the 

measure of Angle 4?
• Why is the sum of the measures of Angles 2 and 3 equal to 

the measure of Angle 4?
• What is the relationship between Angles 1 and 4?
• Do Angles 1 and 4 form a linear pair?
• Do translations preserve angle measures?
• Which angle(s) is/are congruent to ∠1?
• Which angle(s) is/are congruent to ∠2?
• Which angle(s) is/are congruent to ∠3?
• Which angles form a vertical pair?
• Why can you place ∠3 as two of the six angles at point B?

Summary
Parallel lines intersected by a third line create corresponding angles 
that are congruent.

Activity 3.2
Angles Formed by Three Lines 

Facilitation Notes
In this activity, students explore special angle pairs formed 
when two lines are intersected by a transversal, such as alternate 
interior angles, alternate exterior angles, same-side interior angles, 
same-side exterior angles, and corresponding angles.

DEVELOP
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Ask a student to read the introduction and definition aloud. Discuss 
as a class. Explain that the angle numbers from the previous activity 
are not referenced in this diagram; the diagram is just meant to show 
how 8 angles are formed.

Have students work with a partner or in a group to complete 
Questions 1 through 4. Share responses as a class.

Questions to ask
• Does a transversal always intersect two parallel lines?
• When a transversal intersects two lines, how many pairs of 

corresponding angles are formed?
• What is the difference between alternate interior and 

alternate exterior angles?
• What do alternate interior and alternate exterior angles have  

in common?
• What is the difference between same-side interior and  

same-side exterior angles?
• What do same-side interior and same-side exterior angles 

have in common?
Differentiation strategies

• To scaffold support with keeping track of all of the angle 
relationships, provide five copies of the parallel line diagram 
on one side of a handout. Each time a new angle relationship 
is introduced, have students label a diagram with that name 
and then color each angle pair that relates to that explanation 
with a different color.

• To extend the activity, 

o Place the parallel lines in a vertical position and have 
students identify the same angle relationships.

o Provide students with angle pairs and have them identify 
the angle relationship.

Have students work with a partner or in a group to complete 
Question 5. Share responses as a class.

Differentiation strategies
To scaffold support with making sense of the diagram,

• Suggest that students outline the referenced parallel lines 
with the same color and the referenced transversal with a 
different color when referring to complicated diagrams.

• Provide two copies of the diagram to allow for color-coding 
when a second transversal is referenced.

LESSON 3: Crisscrossed Applesauce   •   7
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As students work, look for 
Confusion in naming angles. Because of the many points in the 
diagram, there is more than one way to accurately identify each angle.
Questions to ask

• When line BC is the transversal, how many pairs of 
corresponding angles are formed?

• How many alternate interior angles are formed?
• How many alternate exterior angles are formed?
• How many same-side interior angles are formed? 
• How many same-side exterior angles are formed?
• When line AB is the transversal, how many pairs of 

corresponding angles are formed?
• How many alternate interior angles are formed?
• How many alternate exterior angles are formed?
• How many same-side interior angles are formed?
• How many same-side exterior angles are formed?

Summary
Parallel lines intersected by a transversal create pairs of corresponding 
angles, alternate interior angles, alternate exterior angles, same-side 
interior angles, and same-side exterior angles.

Activity 3.3
Analyzing Special Angle Pairs 

Facilitation Notes
In this activity, students use a city map to identify and measure 
examples of transversals, alternate interior angles, alternate exterior 
angles, same-side interior angles, same-side exterior angles, and 
corresponding angles. 

Provide students with a protractor for this activity.

Have students work with a partner or in a group to complete 
Questions 1 through 4. Share responses as a class.

Differentiation strategies
• As an alternative grouping, assign half the class or half of a 

group/partner pair to complete Question 3 and the others to 
complete Question 4. Share with the other half of the class. 

• To scaffold support, have students turn their paper so that the 
parallel lines are horizontal in order to reference their notes 
from the previous activity.

8   •   TOPIC 3: Line and Angle Relationships
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Questions to ask
• How did you determine which street was a transversal?
• How did you locate the pairs of alternate interior angles?
• How did you locate the pairs of alternate exterior angles?
• How did you locate the corresponding angles?
• How did you locate the same-side interior angles?
• How did you locate the same-side exterior angles?
• Does 6th Street intersect 7th Street?
• How did you determine which of the three streets 

were transversals?

Summary
Parallel lines intersected by a transversal create congruent 
corresponding angles, congruent alternate interior angles, and 
congruent alternate exterior angles. The same-side interior pairs 
of angles and the same-side exterior pairs of angles formed 
are supplementary.

Activity 3.4
Line Relationships and Angle Pairs 

Facilitation Notes
In this activity, students use information from the previous activities 
to draw conclusions about the measures of special pairs of angles 
formed by a transversal intersecting two non-parallel lines and a 
transversal intersecting two parallel lines. Transformations are used to 
explain why these relationships exist for parallel lines.

Differentiation strategy
Before starting the activity, have students draw two new diagrams  
for reference.

• Draw a transversal intersecting two non-parallel lines and 
number each angle.

• Draw a transversal intersecting two parallel lines and number 
each angle.

• Have students use a protractor to measure and label 
each angle.

Have students work with a partner or in a group to complete 
Questions 1 through 9. Share responses as a class.

LESSON 3: Crisscrossed Applesauce   •   9
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Questions to ask
• What did you notice about the measures of each pair of 

vertical angles?
• Were any adjacent angles equal in measure?
• Under what conditions are the alternate interior 

angles congruent?
• Under what conditions are the alternate exterior 

angles congruent?
• Under what conditions are the corresponding 

angles congruent?
• Under what conditions are the same-side interior 

angles supplementary?
• Under what conditions are the same-side exterior 

angles supplementary?

Summary
When two parallel lines are intersected by a transversal, the 
alternate interior, alternate exterior, and corresponding angles are 
congruent and the same-side interior and same-side exterior angles 
are supplementary. 

Activity 3.5
Solving for Unknown Angle Measures 

Facilitation Notes
In this activity, students solve for the unknown measures of angles 
using the relationships between angle pairs formed when parallel lines 
are intersected by a transversal. 

Have students work with a partner or in a group to complete Question 1. 
Share responses as a class.

Questions to ask 
• How many transversals are in this diagram?
• Should you assume the lengths of EA and EB are equal?
• If the length of EA is not equal to the length of EB, what does 

this tell you about the measure of ∠EAB and the measure 
of ∠EBA?

• Is it possible to determine the measures of any angles formed 
at point B? Why or why not?

— —
— —
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• Is it possible to determine the measures of any angles formed 
at point D? Why or why not?

• Which angle measurements can you determine?

Have students work with a partner or in a group to complete 
Questions 2 through 6. Share responses as a class.

Differentiation strategies
To scaffold support

• With the parallelogram diagram, suggest that students extend 
the sides so the diagram looks more familiar.

• With complicated diagrams, remind students to look for 
overlapping triangles in the diagrams.

Questions to ask
• What is the relationship between ∠G and ∠M?
• What is the measure of ∠G?
• What is the relationship between ∠M and ∠O?
• What is the measure of ∠O?
• What is the relationship between ∠O and ∠E?
• What is the measure of ∠E?
• What is the relationship between ∠E and ∠G?
• What is the measure of ∠G?
• Which angles in the diagram are equal to 34°?
• What is the measure of the angle adjacent to the 34° angle?
• Which angles in the diagram are equal to 140°?
• What is the measure of the angle adjacent to the 140° angle?
• If    

⟷
 CE    '    

⟷
 DE   ,   what is the measure of ∠E?

• How can you determine the measure of ∠ACD?
• How can you determine the measure of ∠BDC?
• Will any triangles in the diagram help you to determine the 

measure of an angle?
• What is the measure of the angle adjacent to the 46° angle?
• What do the little boxes in the diagram represent?
• How can you extend a transversal so it forms a triangle in 

this diagram?
• Is there a pair of alternate interior angles you could use to help 

solve this problem?

Summary
The congruent and supplementary relationships between angles 
formed by a transversal intersecting two or more parallel lines are 
useful in determining unknown angle measurements.
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Talk the Talk: What’s So Special?
Facilitation Notes
In this activity, students answer questions related to special pairs 
of angles formed by a transversal intersecting parallel lines. 
They informally prove the Triangle Sum Theorem using parallel 
line relationships.

Have students work with a partner or in a group to complete 
Questions 1 and 2. Share responses as a class. 

Questions to ask
• When are alternate interior angles not congruent?
• When are alternate exterior angles not congruent?
• When are corresponding angles not congruent?
• When are same-side interior angles not supplementary?
• When are same-side exterior angles not supplementary?
• When are adjacent angles not supplementary?
• When are vertical angles not congruent?

Summary
When two parallel lines are intersected by a transversal, the 
alternate interior, alternate exterior, and corresponding angles are 
congruent. The same-side interior and same-side exterior angles 
are supplementary. 

DEMONSTRATE

12   •   TOPIC 3: Line and Angle Relationships
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Warm Up Answers
1. The pairs of vertical 

angles are:  
∠1 and ∠7,  
∠2 and ∠8,  
∠3 and ∠5, 
∠4 and ∠6.

2.  ∠1 ≅ ∠7 ,  ∠2 ≅ ∠8 ,  
 ∠3 ≅ ∠5 ,  ∠4 ≅ ∠6 

LESSON 3: Crisscrossed Applesauce   •   1

LEARNING GOALS
• Explore the angles determined by two lines that are 

intersected by a transversal.
• Use informal arguments to establish facts about 

the angles created when parallel lines are cut by a 
transversal.

• Identify corresponding angles, alternate interior angles, 
alternate exterior angles, same-side interior angles, and 
same-side exterior angles.

• Determine the measure of alternate interior angles, 
alternate exterior angles, same-side interior angles, 
same-side exterior angles, and corresponding angles.

KEY TERMS
• transversal
• alternate interior angles
• alternate exterior angles
• same-side interior angles
• same-side exterior angles

When two lines intersect, special angle pair relationships are formed. What special angle pair 
relationships are formed when three lines intersect?

WARM UP
Use the numbered angles in 
the diagram to answer each 
question.

1 2
3

4
5

6
78

ℓ2
ℓ1

ℓ3

1.  Which angles form 
vertical angles?

2.  Which angles are 
congruent?

Crisscrossed 
Applesauce
Angle Relationships Formed by Lines 

Intersected by a Transversal

3
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ELL Tip
Have students create a vocabulary list with the Key Terms at the 
beginning of the lesson. When the term is covered throughout 
the lesson, have students write down the definition in their 
notebooks. For an exit slip, have students use each term in a 
sentence. Look over the exit slips to make sure the words are 
used correctly.
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Answers
1. Sample drawing.

m

P

2. Sample answer. 
When I drew my new 
line, I created a set of 
parallel lines.

3. Sample answer. 
I can draw a 
perpendicular segment 
between the two parallel 
lines, and this segment is 
always the same length.

  Sample drawing.

m

P

2   •   TOPIC 3: Line and Angle Relationships

Getting Started

Euclid’s Fifth Postulate

Euclid is known as the father of geometry, and he stated five 
postulates upon which every other geometric relationship can be 
based. The fifth postulate is known as the Parallel Postulate. Consider 
one of the equivalent forms of this postulate:

“Given any straight line and a point not on the line, there exists one 
and only one straight line that passes through the point and never 
intersects the line.”

1. Draw a picture that shows your interpretation of this statement 
of the postulate.

2. Why do you think this postulate is called the Parallel Postulate?

A common definition of parallel lines is co-planar lines that are always 
equidistant, or the same distance apart. 

3. Explain what is meant by this definition and demonstrate it on 
your diagram. 

A postulate is a 

statement that is 

accepted to be true 

without proof.

AccG7_M01_T03_L03_Student Lesson.indd   2 6/25/21   6:16 PM
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Answers
1. The sum of the measures 

of Angles 1, 2, and 3 
is 180°. Angle 4 is an 
exterior angle with 
remote interior angles 
2 and 3; therefore, the 
sum of the measures of 
Angles 2 and 3 is equal 
to the measure of Angle 
4. Angles 1 and 4 are 
supplementary because 
they form a linear pair.

  m∠1 + m∠2 +  
m∠3 = 180° 

  m∠1 + m∠4 = 180°  

  m∠2 + m∠3 = m∠4 

2. See diagram below.

m

4 1

2

3

ℓ A C

B

1

2

3A’ C’

B’

LESSON 3: Crisscrossed Applesauce   •   3

In the previous lesson, you determined measures of interior and 
exterior angles of triangles. 

Consider the diagram shown. Lines m and ℓ are parallel. This is 
notated as  m || ℓ . 

m

4 1

2

3

ℓ A C

B

1. Explain the relationships between the numbered angles  
in the diagram. 

2. Trace the diagram onto two sheets of patty paper and 
extend     ̄  AB   to create a line that contains the side of the 
triangle. Align the triangles on your patty paper and translate 
the bottom triangle along     ̄  AB   until     ̄  AC   lies on line m. Trace 
your translated triangle on the top sheet of patty paper. 
Label the translated triangle A9B9C9.

Creating New Angles  
from Triangles

ACTIVIT Y 

3.1

Add points to 
your diagram 
in order to 
discuss 
the angles 
accurately.

AccG7_M01_T03_L03_Student Lesson.indd   3 6/25/21   6:16 PM
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Answers
3. The angles are 

congruent. Translations 
preserve angle measure.

4. Answers may vary. 
Sample answers use 
accompanying diagram. 

• ∠DBG is congruent 
to ∠1 because it is 
a translation of ∠1. 
∠FBA is congruent to 
∠1 because the angles 
form a vertical pair, 
and vertical angles are 
congruent.

• ∠EBD is congruent to 
∠2 because the angles 
form a vertical pair, 
and vertical angles are 
congruent.

• ∠EBF is congruent to 
∠3. Because ∠EBF, 
∠EBD, and ∠DBG 
form a line, which is 
180°, the sum of the 
measures of Angles 1, 
2, and 3 is 180°. Since 
∠EBD and ∠DBG are 
congruent to ∠2 and 
to ∠1, respectively, 
m∠EBF must be equal 
to m∠3. Because ∠EBF 
and ∠GBC are vertical 
angles, ∠GBC is also 
congruent to ∠3.

A

F G1

2
B

2
1 3

3

E

4 1 3

D

C

4   •   TOPIC 3: Line and Angle Relationships

3. Angle 1 in nA9B9C9 is a translation of Angle 1 in nABC.  
How are the measures of these angles related to each other? 
Explain your reasoning. 

4. Extend    ̄  CB   to create a line. Use what you know about special 
angle pairs to label all six angles at point B as congruent to  
∠1, ∠2, or ∠3. Explain your reasoning. Sketch your patty 
paper drawing.

AccG7_M01_T03_L03_Student Lesson.indd   4 6/25/21   6:16 PM
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Answers
1.  The corresponding 

angles are Angles 1 
and 8, 4 and 5, 2 and 7, 
and 3 and 6.

2a. The angles are on the 
interior of lines m and ∙.

2b. The angles are on 
alternating sides of the 
transversal.

LESSON 3: Crisscrossed Applesauce   •   5

Consider your diagram from the previous activity. If you remove    ̄  BC   
and the line containing    ̄  BC  , your diagram might look similar to the 
diagram shown.

m

ℓ

t

2 1

43

56
7 8

In this diagram, the two parallel lines, m and ℓ, are intersected by a 
transversal, t. A transversal is a line that intersects two or more lines.

Recall that corresponding angles are angles that have the same 
relative positions in geometric figures. In the previous activity, when 
you translated nABC to create nA9B9C9 you created three sets of 
corresponding angles. You can also refer to corresponding angles in 
relation to lines intersected by a transversal.

1. Use the diagram to name all pairs of corresponding angles.

2. Analyze each angle pair: ∠1 with ∠6 and ∠2 with ∠5. 

a.  Are the angles between (on the interior of) lines m and ℓ, 
or are they outside (on the exterior of) lines m and ℓ?

b. Are the angles on the same side of the transversal, or are 
they on opposite (alternating) sides of the transversal?

Angles Formed by Three  
Lines

ACTIVIT Y 

3.2

The transversal, 

t, in this diagram 

corresponds to the 

line that contained 

side AB in your patty 

paper diagram.

Arrowheads on lines 

in diagrams indicate 

parallel lines. Lines 

or segments with 

the same number 

of arrowheads are 

parallel.

AccG7_M01_T03_L03_Student Lesson.indd   5 6/25/21   6:16 PM
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Answers
3.  The alternate exterior 

angle pairs are ∠3 with 
∠8 and ∠4 with ∠7.

4a. Same-side interior 
angles are angles 
formed when a 
transversal intersects 
two other lines; these 
angles are on the same 
side of the transversal 
and are between the 
other two lines. The 
same-side interior 
angles are ∠1 with ∠5 
and ∠2 with ∠6.

4b. Same-side exterior 
angles are angles 
formed when a 
transversal intersects 
two other lines; these 
angles are on the same 
side of the transversal 
and are outside the 
other two lines. The 
same-side exterior 
angles are ∠3 with ∠7 
and ∠4 with ∠8.

6   •   TOPIC 3: Line and Angle Relationships

There is a special relationship between angles like ∠1 and ∠6 or 
∠2 and ∠5. Alternate interior angles are angles formed when 
a transversal intersects two other lines. These angle pairs are on 
opposite sides of the transversal and are between the two other lines.

Alternate exterior angles are also formed when a transversal 
intersects two lines. These angle pairs are on opposite sides of the 
transversal and are outside the other two lines.

3. Use your diagram to name all pairs of alternate exterior angles.

Two additional angle pairs are same-side interior angles and  
same-side exterior angles. 

4. Use the names to write a definition for each type of angle pair. 
Identify all pairs of each type of angle pair from the diagram.

a. same-side interior angles

b. same-side exterior angles

NOTES
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Answers
5a. ∠ACB and ∠FBE,  

∠HCB and ∠GBE,  
∠ICA and ∠CBF,  
∠ICH and ∠CBG

5b. ∠ACB and ∠CBG,  
∠HCB and ∠FBC

5c. ∠JAC and ∠FBD,  
∠JAK and ∠DBG

5d. ∠CAB and ∠ABG,  
∠KAB and ∠ABF

5e. ∠JAK and ∠FBD,  
∠JAC and ∠GBD

LESSON 3: Crisscrossed Applesauce   •   7

5. In the diagram from the previous activity, each time you 
extended a side of the triangle, you created a transversal. 
Identify the angle pairs described by each statement.

a. corresponding  
angles if    

⟷
 BC   is the 

transversal

b. alternate interior 
angles if    

⟷
 BC   is the 

transversal

c. alternate exterior angles if    
⟷

 AB   is the transversal

d. same-side interior angles if    
⟷

 AB   is the transversal

e. same-side exterior angles if    
⟷

 AB   is the transversal

DE

F B G

CA

K

J
I

H

Same-side interior 

angles are on the 

same side of the 

transversal and are 

between the other 

two lines.

Same-side exterior  

angles are on the 

same side of the 

transversal and are 

outside the other  

two lines. 
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Answers
1. All four of the streets 

are transversals. A 
transversal is a line 
that intersects two 
other lines. P St. and 
N St. both intersect 
Massachusetts Ave. 
and 6th St., so they 
are both transversals. 
Massachusetts Ave. and 
6th St. both intersect P 
St. and N St., so they are 
both transversals.

2.  m∠1 = m∠4 = m∠5 = 
m∠8 = 100° 

  m∠2 = m∠3 = m∠6 = 
m∠7 = 80° 

  m∠9 = m∠12 = 62° 

  m∠10 = m∠11 = 118° 

8   •   TOPIC 3: Line and Angle Relationships

Consider the map of Washington, D.C., shown. Assume that all line 
segments that appear to be parallel are parallel.

9t
h 

St
. 

7t
h 

St
. 

6t
h 

St
. 

Massachusetts Ave. 

Rhode Island Ave. 

New Jersey Ave. 

New York Ave. 

Q St. 

P St. 

N St. 

1 2
3 4

5 6
7 8

9 10
11 12

1. Consider only P St., N St., Massachusetts Ave., and 6th St. 
Which of these streets, if any, are transversals? Explain  
your reasoning.

Let's explore the relationships between the angles formed from lines 
cut by transversals.

2. Use a protractor to measure all 12 angles labeled on  
the diagram.

Analyzing Special  
Angle Pairs

ACTIVIT Y 

3.3
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Answers
3a. P St. is a transversal 

because it intersects 
6th St. and 7th St.

3b. 6th St. is parallel to 
7th St.

3c. ∠2 and ∠7, ∠4 and ∠5

  The alternate interior 
angles in each pair have 
equal measures.

3d. ∠3 and ∠6, ∠1 and ∠8

  The alternate exterior 
angles in each pair have 
equal measures.

3e. ∠1 and ∠5, ∠2 and 
∠6, ∠3 and ∠7, ∠4 
and ∠8

  The corresponding 
angles in each pair have 
equal measures.

3f.  ∠2 and ∠5, ∠4 and ∠7

  The same-side interior 
angles in each pair are 
supplementary.

3g. ∠1 and ∠6, ∠3 and ∠8

  The same-side exterior 
angles in each pair are 
supplementary.

LESSON 3: Crisscrossed Applesauce   •   9

3. Consider only 6th St., 7th St., and P St.

a. Which of these streets, if any, are transversals? Explain  
your reasoning.

b. What is the relationship between 6th St. and 7th St.?

c. Name the pairs of alternate interior angles. What do you 
notice about their angle measures?

d. Name the pairs of alternate exterior angles. What do you 
notice about their angle measures?

e. Name the pairs of corresponding angles. What do you 
notice about their angle measures?

f. Name the pairs of same-side interior angles. What do you 
notice about their angle measures?

g. Name the pairs of same-side exterior angles. What do you 
notice about their angle measures?

NOTES
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Answers
4a. All three streets are 

transversals. Each 
street intersects the 
other two streets.

4b. 6th St. and 
Massachusetts Ave. are 
intersecting lines that 
are not parallel.

4c. ∠6 and ∠11, ∠8  
and ∠9

  The alternate interior 
angles in each pair 
do not have equal 
measures.

4d. ∠5 and ∠12, ∠7  
and ∠10

  The alternate exterior 
angles in each pair 
do not have equal 
measures.

4e. ∠5 and ∠9, ∠6 and 
∠10, ∠7 and ∠11, ∠8 
and ∠12

  The corresponding 
angles in each pair 
do not have equal 
measures.

4f.  ∠6 and ∠9, ∠8  
and ∠11

  The same-side interior 
angles do not appear 
to have a special 
relationship.

4g. ∠5 and ∠10, ∠7  
and ∠12

  The same-side exterior 
angles in each pair do 
not appear to have a 
special relationship.

10   •   TOPIC 3: Line and Angle Relationships

4. Consider only 6th St., Massachusetts Ave., and P St.

a. Which of these streets, if any, are transversals?

b. What is the relationship between 6th St. and  
Massachusetts Ave.?

c. Name the pairs of alternate interior angles. What do you 
notice about their angle measures?

d. Name the pairs of alternate exterior angles. What do you 
notice about their angle measures?

e. Name the pairs of corresponding angles. What do you 
notice about their angle measures?

f. Name the pairs of same-side interior angles. What do you 
notice about their angle measures?

g. Name the pairs of same-side exterior angles. What do you 
notice about their angle measures?

How are the 
streets in 
Questions  
3 and 4 alike? 
How are they 
different?
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Answers
1.  Conjectures will vary.

2a. The alternate interior 
angles do not have 
equal measures.

2b. The alternate interior 
angles have equal 
measures.

3a. The alternate exterior 
angles do not have 
equal measures.

3b. The alternate exterior 
angles have equal 
measures.

NOTES

LESSON 3: Crisscrossed Applesauce   •   11

In the previous activity, you explored angle pairs formed by a  
transversal intersecting two non-parallel lines and a transversal 
intersecting two parallel lines.

1. Make a conjecture about the types of lines cut by a transversal 
and the measures of the special angle pairs.

Refer back to the measurements of the labeled angles on the diagram 
of Washington, D.C.

2. What do you notice about the measures of each pair of 
alternate interior angles when the lines are

a. non-parallel?

b. parallel?

3. What do you notice about the measures of each pair of 
alternate exterior angles when the lines are

a. non-parallel?

b. parallel?

Line Relationships  
and Angle Pairs

ACTIVIT Y 

3.4
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12   •   TOPIC 3: Line and Angle Relationships

4. What do you notice about the measures of each pair of 
corresponding angles when the lines are

a. non-parallel?

b. parallel?

5. What do you notice about the measures of the same-side 
interior angles when the lines are

a. non-parallel?

b. parallel?

6. What do you notice about the measures of the same-side 
exterior angles when the lines are

a. non-parallel?

b. parallel?

NOTES
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Answers
4a. The corresponding 

angles do not have 
equal measures.

4b. The corresponding 
angles have equal 
measures.

5a. The same-side 
interior angles are not 
supplementary.

5b. The same-side 
interior angles are 
supplementary.

6a. The same-side 
exterior angles are not 
supplementary.

6b. The same-side 
exterior angles are 
supplementary.

24   •   TOPIC 3: Line and Angle Relationships
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Angles
Two Parallel Lines Intersected  

by a Transversal
Two Non-Parallel Lines 

Intersected by a Transversal

Alternate Interior Angles congruent not congruent

Alternate Exterior Angles congruent not congruent

Corresponding Angles congruent not congruent

Same-Side Interior Angles supplementary not supplementary

Same-Side Exterior Angles supplementary not supplementary

7. 

LESSON 3: Crisscrossed Applesauce   •   13

7. Summarize your conclusions in the table by writing the 
relationships of the measures of the angles. The relationships 
are either congruent or not congruent, supplementary or not 
supplementary.

Angles
Two Parallel  

Lines Intersected  
by a Transversal

Two Non-Parallel  
Lines Intersected  
by a Transversal

Alternate Interior Angles

Alternate Exterior Angles

Corresponding Angles

Same-Side Interior 
Angles

Same-Side Exterior 
Angles

8. Use transformations to explain how to map the angle pairs that 
are congruent.

9. Use transformations to explain why certain angle pairs are 
supplementary.

AccG7_M01_T03_L03_Student Lesson.indd   13 6/25/21   6:16 PM

Answers
7. See table below.

8. Sample answer. 
When lines are parallel, I 
can translate the angles 
the same distance 
up and over to map 
corresponding angles 
onto each other. I 
know that translations 
preserve the size of 
angles. When lines are 
parallel, I can create a 
center of rotation at the 
midpoint of the segment 
of the transversal 
between the two parallel 
lines. Then I can rotate 
180 degrees to map the 
alternate interior angles 
onto each other and 
to map the alternate 
exterior angles onto 
each other.

9. Sample answer. 
When lines are parallel, 
I can create a center of 
rotation at the midpoint 
of the segment of the 
transversal between the 
two parallel lines and 
then rotate 180 degrees. 
After the rotation, same-
side interior angles 
become a linear pair 
and are supplementary. 
Also, same-side exterior 
angles become a 
linear pair and are 
supplementary.

LESSON 3: Crisscrossed Applesauce   •   25
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14   •   TOPIC 3: Line and Angle Relationships

1. Sylvia and Scott were working together to solve the  
problem shown.

 Given:    
⟷

 AB   i    
⟷

 CD  . Solve for x. Show all your work.

DC

BA

x º

123º

E

a. Sylvia concluded that x 5 66°. How did Sylvia get  
her answer?

b. Scott does not agree with Sylvia’s answer. He thinks there 
is not enough information to solve the problem. How 
could Scott alter the figure to show why he disagrees with 
Sylvia’s answer?

c. Who is correct?

Solving for Unknown Angle 
Measures

ACTIVIT Y 

3.5

Use what you know about angle pairs to answer each question.
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Answers
 1. 

 1a. Sylvia assumed that 
the corresponding 
angles on ray ED 
were congruent to the 
angles formed on ray 
EC, so she solved for 
x by using the triangle 
at the top of the figure: 
180° 2 57° 2 57° 5 66°.

 1b. Scott could redraw ray 
ED several different 
ways so that the 
measures of the angles 
located at points B and 
D change. This would 
show Sylvia that the 
angles formed on ray 
EC are not congruent 
to the angles formed 
on ray ED.

 1c. Scott is correct. 
There is not enough 
information to solve 
for x.

DC

BA

x º

123º

57º

57º

E

26   •   TOPIC 3: Line and Angle Relationships
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2. Opposite sides of the figure shown are parallel. Suppose  
that the measure of Angle M is equal to 30°. Solve for the  
measures of Angles G, E, and O. Explain your reasoning.

G

M O

E

3. Determine the measure of each unknown angle.

a. 

34°

 b. 

140º

4. In this figure,    
⟷

 AB   i    
⟷

 CD   and    
⟶

 EC   '    
⟶

 ED  . Solve for x.  
Show all your work.

D x °C

BA

E

132º

AccG7_M01_T03_L03_Student Lesson.indd   15 6/25/21   6:16 PM

Answers
2.  The measure of Angle 

G is equal to 150° 
because Angle M and 
Angle G are same-side 
interior angles, so they 
are supplementary. 
The measure of Angle 
E is 30° because Angle 
G and Angle E are 
same-side interior 
angles, so they are 
supplementary. The 
measure of Angle O 
is 150° because Angle 
E and Angle O are 
same-side interior 
angles, so they are 
supplementary.

3a. 

34° 146°

146°

146°

146° 34°

34°
34°

3b. 

40°

40°
40°

40°
140°

140°

140°

140°

4.  x 5 42

D x °C

BA

E

132º

132°48°

90°

42°
42°

42°
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16   •   TOPIC 3: Line and Angle Relationships

5. Determine the measure of each angle in this figure.

29°

46°

55°

6. Solve for x. Show all your work.

66°

130°
xº

AccG7_M01_T03_L03_Student Lesson.indd   16 6/25/21   6:16 PM

5. 

55°44°

46°

44°

46°134°90° 79° 29°

46° 46°

75°

105°
75°

105°

46°

134°

134°

75°

105°

105°

46°134°

75°

61° 29° 134°

Answers
5.  See image below.

6.   x 5 116 

66°

130°
xº

50°
64°

130°
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TALK the TALK

What’s So Special?

1. If two lines are intersected by a transversal, when are

a. alternate interior angles congruent?

b. alternate exterior angles congruent?

c. vertical angles congruent?

d. corresponding angles congruent?

e. same-side interior angles supplementary?

f. same-side exterior angles supplementary?

g. linear pairs of angles supplementary?

AccG7_M01_T03_L03_Student Lesson.indd   17 6/25/21   6:16 PM

Answers
1a. When two parallel lines 

are intersected by a 
transversal, alternate 
interior angles are 
congruent.

1b. When two parallel lines 
are intersected by a 
transversal, alternate 
exterior angles are 
congruent.

1c. Vertical angles are 
always congruent.

1d. When two parallel 
lines are intersected 
by a transversal, 
corresponding angles 
are congruent.

1e. When two parallel lines 
are intersected by a 
transversal, same-side 
interior angles are 
supplementary.

1f.  When two parallel lines 
are intersected by a 
transversal, same-side 
exterior angles are 
supplementary.

1g. Linear pairs are always 
supplementary.
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2. Briana says that she can use what she learned about 
parallel lines cut by a transversal to show that the measures 
of the angles of a triangle sum to 180º. She drew the  
figure shown.

y

z

x

  Explain what Briana discovered.

AccG7_M01_T03_L03_Student Lesson.indd   18 6/25/21   6:16 PM

Answers
2. 

yx

y

z

x

Sample answer. 
If two parallel lines are cut 
by a transversal, then I 
know that alternate interior 
angles are congruent. So, 
I can label another angle 
as x and y. At the top of 
the figure, I know that 
the measures of Angles 
x, y, and z sum to 180 
degrees because they 
form a straight line. These 
are the three angles of 
the triangle so I know that 
the measures of the three 
angles of the triangle also 
sum to 180 degrees.
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Assignment 
Answers
Write 

1. Alternate exterior angles

2. transversal

3. Same-side exterior 
angles

4. Alternate interior angles

5. Same-side interior angles

Assignment

LESSON 3: Crisscrossed Applesauce   •   1

Remember
When two parallel lines are intersected by a transversal, 

• corresponding angles are congruent, 

• alternate interior angles are congruent,

• alternate exterior angles are congruent, 

• same-side interior angles are supplementary, and 

• same-side exterior angles are supplementary.

Write
Write the term that best completes each sentence.

1.  are pairs of angles formed when a third line (transversal) intersects two other 

lines. These angles are on opposite sides of the transversal and are outside the other two lines.

2.  A  is a line that intersects two or more lines.

3.  are pairs of angles formed when a third line (transversal) intersects two other 

lines. These angles are on the same side of the transversal and are outside the other two lines.

4.  are pairs of angles formed when a third line (transversal) intersects two other 

lines. These angles are on opposite sides of the transversal and are between the other two lines.

5.  are pairs of angles formed when a third line (transversal) intersects two other 

lines. These angles are on the same side of the transversal and are between the other two lines.

LESSON 3: Crisscrossed Applesauce
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Assignment 
Answers
Practice 

Sample answers.

1a. ∠7 and ∠12 are 
alternate interior 
angles.

1b. ∠6 and ∠11 are 
alternate exterior 
angles.

1c. ∠8 and ∠11 are 
corresponding angles.

1d. ∠5 and ∠10 are  
same-side interior 
angles.

1e. ∠9 and ∠11 are  
same-side exterior 
angles.

2a. They are corresponding 
angles.

2b. They are same-side 
interior angles.

2c. They are alternate 
exterior angles.

2d. They are same-side 
exterior angles.

2e. They are alternate 
interior angles.

2   •   TOPIC 3: Line and Angle Relationships

Practice
The figure shows part of a map of Chicago, Illinois. 
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1. Use the numbered angles to identify a pair that illustrates each relationship.

a. Name a pair of alternate interior angles.

b. Name a pair of alternate exterior angles.

 c. Name a pair of corresponding angles.

d. Name a pair of same-side interior angles.

e. Name a pair of same-side exterior angles.

2. Look at the intersection of W. Waveland Ave. and N. Sheffield Ave. Notice the northwest corner is labeled 

∠1. Label the other angles of this intersection in clockwise order Angles 2, 3, and 4. Next, label the angles 

created by the intersection of W. Addison St. and N. Sheffield Ave. Angles 14, 15, 16, and 17 clockwise, 

starting at the northwest corner.

a. Determine the type of angle pair for ∠1 and ∠14.

b. Determine the type of angle pair for ∠3 and ∠15.

c. Determine the type of angle pair for ∠1 and ∠16.

d. Determine the type of angle pair for ∠1 and ∠17.

e. Determine the type of angle pair for ∠3 and ∠14.
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Assignment 
Answers
3a.  x = 368 

36°

36°

36°

36°

144°

144°

144°

144°

3b.  x = 1008 

80°

80° 100°

80°

100°

100°

80°100°

4a.  x = 618 

117°
63° 56°

56°

61°

117° 56°

4b.  x = 888 

34°

126°
54° 34°

88°

92°

Stretch

1. Angles 6 and 7 are supplementary 
angles. The angles congruent to ∠6 are 
Angles 4, 12, 14, 2, 8, 10, and 16. The 
angles congruent to ∠7 are Angles 1, 9, 
15, 11, 13, 3, and 5.

2. The sum of the measures of the four 
interior angles is 360o. The angles form 
two sets of same-side interior angles. 

Because same-side interior angles are 
supplementary, two sets of same-side 
interior angles sum to 360o.

3. Sample answer.  
Angles that lie on the same side of 
a parallelogram are supplementary 
because they are same-side interior 
angles. Angles that are across from 
each other must be congruent if 
they are both supplementary to the 
same angle.

LESSON 3: Crisscrossed Applesauce   •   3

3. Determine the measure of all the angles in each diagram.

a. 

4x°

36°

 b. 

100°(x � 20)°

4. Solve for x. Show all your work.

a. 

x°

117° 56°
 b. 

34°

126°

x°

Stretch
Given: ,1 ∙ ,2 and ,3 ∙ ,4.

4
3

6 5
12

11
14

15
10

78
1

2

9
16ℓ2

ℓ1

ℓ3

ℓ4

13

1. Explain why every angle in the diagram is congruent to ∠6 or ∠7.

2. What can you conclude about the sum of the measures of ∠6, ∠7, ∠10, and ∠11? Explain your reasoning.

3. Use what you learned in this lesson to explain what you know about the angles in any parallelogram.
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Assignment 
Answers
Review

1.   x = 528 ,  y = 538 

2a. ∠KDR has the greatest 
measure in △KDR 
because it is opposite 
the longest side ( RK). 

 2b. ∠PRK has the greatest 
measure in △PRK 
because it is opposite 
the longest side ( PK).  

3.  A’ (−1, 2.5), B’ (0, 3.5),  
C’ (0.5, 1.5)

4.  Check students’ 
drawings.

     Sample answer.

D

P

B

B’

A’
A

C

D’

C’

5.  1.5( x + 4 )

6.   6x + 20 

4   •   TOPIC 3: Line and Angle Relationships

Review
1. Determine the unknown angle measures. 

 

x°

y°

128°

75°

2. Use the diagram to answer each question.

a. Without using a protractor, determine which  

angle has the greatest measure in nKDR.  

Explain your reasoning.

b. Without using a protractor, determine which  

angle has the greatest measure in nPRK. Explain  

your reasoning.

3. Triangle ABC, with coordinates A (22, 5), B (0, 7), and  

C (1, 3), is dilated by a scale factor of    1 __ 2    with a center of  

dilation at the origin. Determine the coordinates of  

Triangle A9B9C9.

4. Dilate Quadrilateral ABCD by a scale factor of 2, using  

point P as the center of dilation.

 

P A

B

C

D

5. Factor the expression  1.5x 1 6 .

6. Expand the expression  4(  3 __ 2  x 1 5) .

3 cm

4 cm

K

P

R D

9 cm

6 cm3 cm
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LESSON 3: Formally Yours   •   1

MATERIALS
None

Formally  
Yours 
Using Inverse Operations to Solve Equations

3

Lesson Overview
Students learn the formal strategies for solving two-step equations and formalize the language 
of solving equations. They review the Properties of Equality and use the properties to justify 
applying inverse operations to solve equations. Because of the Properties of Equality, if an 
operation is applied to both sides of an equation, the transformed equation has the same 
solution as the original equation. Students then use inverse operations to solve equations.

Students learn strategies for developing efficiency in solving two-step equations. They 
learn that, because of the Properties of Equality, they can multiply or divide all terms of 
an equation by the same rational number to ease computations. They apply the strategies 
learned throughout the lesson to solve two-step linear equations, including literal equations 
and number riddles. As they solve equations, they also check their solutions. Finally, students 
summarize solving two-step equations and write real-world scenarios that model situations 
involving equations. 

Grade 7  
Expressions, Equations, and Relationships
(10) The student applies mathematical process standards to use one-variable equations 
and inequalities to represent situations. The student is expected to:
  (A) write one-variable, two-step equations and inequalities to represent constraints or 

conditions within problems.
  (C) write a corresponding real-world problem given a one-variable, two-step equation or 

inequality.
(11) The student applies mathematical process standards to solve one-variable 
equations and inequalities. The student is expected to:
  (A) model and solve one-variable, two-step equations and inequalities.
  (B) determine if the given value(s) make(s) one-variable, two-step equations and 

inequalities true.
  (C) write and solve equations using geometry concepts, including the sum of the angles in 

a triangle, and angle relationships. 
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ELPS
1.A, 1.C, 1.D, 1.E, 1.F, 2.C, 2.D, 2.G, 2.H, 2.I, 3.A, 3.B, 3.C, 3.D, 3.E, 4.A, 4.B, 4.C, 4.D, 4.K, 5.E

Essential Ideas
• A solution to an equation is any variable value that makes that equation true. 
• The Properties of Equality state that if an operation is performed on both sides of the 

equation, to all terms of the equation, the equation maintains its equality.
• When the Properties of Equality are applied to an equation, the transformed equation 

will have the same solution as the original equation.
• Strategies to improve equation-solving efficiency include terms of an equation with 

fractions by the least common denominator, multiplying the terms of an equation with 
decimals by the appropriate multiple of 10, and dividing out a common factor of the 
terms of an equation.

• To determine if a solution to an equation is correct, substitute the value of the variable 
back into the original equation and if the equation remains equivalent, the solution is 
correct.

2   •   TOPIC 2: Two-Step Equations and Inequalities
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Lesson Structure and Pacing: 3 Days
Day 1

Engage
Getting Started: How Does That Work?
Students review the Properties of Equality. They solve an equation using the double number 
line model and explain which properties of equality were used in the solving process.

Develop
Activity 3.1: Strategies for Applying Inverse Operations
Students use inverse operations to solve two-step equations. They learn that the order in 
which they apply the inverse operations does not matter as long as the operation is applied 
to all the terms in the equation. Students solve four problems applying inverse operations in 
different orders and discuss when they prefer each order of applying the inverse operations.

Day 2
Activity 3.2: Writing and Solving Two-Step Equations
Students work with four contexts that require a two-step equation. They define the variables 
in the scenario and write an equation to represent the scenario. They then use their two-step 
equation to solve for the independent variable given values of the dependent variable.

Activity 3.3: Solving Equations with Efficiency
Students analyze provided student work focused on developing efficiency in solving 
two-step equations. They learn that, because of the Multiplication Property of Equality, 
they can multiply all terms of an equation containing decimals by a multiple of 10 to 
form an equation of integers. Similarly, they can multiply all terms by the least common 
denominator when the equation contains fractions. In other cases, because of the Division 
Property of Equality, students can divide all terms of the equation by the greatest common 
factor to make the numbers smaller and computations easier.

Day 3
Activity 3.4: Solving Literal Equations
Students solve a variety of literal equations. They solve problems about temperature 
conversions, the perimeter of a rectangle, the area of a trapezoid, and surface area and 
volume. They also generalize the solutions to two-step equations of the form  ax 1 b 5 c  
and  a(x 1 b) 5 c .

Activity 3.5: Solving More Equations
Students apply the strategies learned throughout the lesson to solve two-step linear 
equations. They write and solve several two-step equations in the form of number riddles 
(word equations). Then they solve a wide variety of linear equations and check their solutions.

Demonstrate

Talk the Talk: Get Creative
Students summarize solving two-step equations. They then write real-world scenarios that 
model situations involving equations. Consider prompting students by discussing areas of 
interest such as technology, music, and finance.

LESSON 3: Formally Yours   •   3

AccG7_M02_T02_L03_Lesson Overview.indd   3 6/28/21   1:57 PM



Getting Started: How Does that Work?

Facilitation Notes
In this activity, students review the Properties of Equality. They solve 
an equation using the double number line model and explain which 
properties of equality were used in the solving process.

Ask a student to read the introductory paragraph aloud. Discuss the 
properties and examples as a class.

Differentiation strategy
Divide the class into 6 groups. Use the 4 properties listed, as 
well as the Reflexive Property and the Commutative Property. 
(Students may want to use the two additional properties to 
rewrite the equations into a more familiar form throughout the 
lesson.) Assign each group one property to explain in detail to the 
class. The group members should use the variables a, b, and c, 
substitute values for the variables, and create a one-step equation 
to explain the meaning of the property.
Questions to ask

• Are there any number constraints when you use any of the 
Properties of Equality?

• When using the Addition Property, could you write  
 c 1 a 5 c 1 b ? Why or why not?

• When using the Addition Property, could you write  
 c 1 a 5 b 1 c ? Why or why not?

• When using the Subtraction Property, could you write  
 c 2 a 5 c 2 b ? Why or why not?

• When using the Multiplicative Property, could you write  
 ca 5 cb ? Why or why not?

• When using the Multiplicative Property, could you write  
 ca 5 bc ? Why or why not?

• When using the Division Property, could you write    c __ a   5   b __ c   ?  
Why or why not?

Misconceptions
• Students may be confused by the expressions ac and ab. 

This may be a good time to explain that multiplication can be 
written in various ways, by using

 s A “3” sign, for example  4 3 3 .
 s Parentheses, for example: (4)(3) or (4)3 or 4(3).
 s A “?”, for example 4 ? 3.
 s Juxtaposition of a number and a variable or two 

variables, for example: 4a, ab.

ENGAGE

4   •   TOPIC 2: Two-Step Equations and Inequalities
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• Encourage students to use a fraction to denote division rather 
than the “4” sign. When using the “4” sign with more than 
one term in the dividend, parentheses are required.

Summary
When solving equations, equality must be maintained by using 
the Addition, Subtraction, Multiplication and Division Properties 
of Equality. 

Activity 3.1
Strategies for Applying Inverse Operations 

Facilitation Notes
In this activity, students use inverse operations to solve two-step 
equations. They learn that the order in which they apply the inverse 
operations does not matter as long as the operation is applied to 
all the terms in the equation. Students solve four problems applying 
inverse operations in different orders and discuss when they prefer 
each order of applying the inverse operations.

Have students work with a partner or in groups to complete Questions 
1 and 2.  Share responses as a class.

Questions to ask
• What does it mean to isolate the variable?
• What properties did this student use to solve the equation?
• What property did Demaryius use when he rewrote  2x 1 6 as 

2(x 1 3) ?
• Why did Demaryius only write “23” two times? Why isn’t 23 

written under the term, x?
• What was Calvin’s mistake?
• Why did Isaac only write “26” two times? Why isn’t 26 

written under the term, 2x?
• Why do you think the subtraction of 6 was written vertically 

instead of horizontally? Would it be correct if you wrote the 
subtraction horizontally?

• What student used the same method as you?
Differentiation strategy
To extend the activity, have students redo Demaryius and Isaac’s 
work by multiplying by    1 __ 2    rather than dividing by 2. Explain the 
necessity for parentheses in Demaryius’ strategy.

DEVELOP

LESSON 3: Formally Yours   •   54   •   TOPIC 2: Two-Step Equations and Inequalities
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Have students work with a partner or in groups to complete 
Questions 3 through 5. Share responses as a class.

Differentiation strategies
• To scaffold support with the fact that all equations are not 

written in the format,  ax 1 b 5 c , suggest students use the 
Reflexive and Commutative Properties to rewrite each equation 
so that it looks more familiar to them before solving it. 

• Some students have difficulty seeing the two sides of the 
equation, and therefore have difficulty maintaining the 
properties of equality. Suggest to these students to make 
a vertical line underneath the equals sign to visualize their 
actions on both sides of the equation.

• Some students may be following the examples of Demaryius 
or Isaac line-by-line to solve the equations. Explain where 
lines may be condensed. For example, in Isaac’s work:

 2x 5 7  can be written as     2x __ 2    5    7 __ 2    .
Questions to ask

• How did you know what constant to add or subtract?
• Why is the constant being added or subtracted written twice 

each time?
• Why is the constant being added or subtracted never written 

under the term with a variable?
• How do you know what value to divide by?
• How do you know when to multiply and when to divide?
• How can you tell that your solution is correct?
• What does it mean to solve an equation?
• How is this process related to the double number line 

process?

Summary
When solving two-step equations, two inverse operations are 
required; the operations can be applied in either order.

Activity 3.2
Writing and Solving Two-Step Equations 

Facilitation Notes
In this activity, students work with four contexts that require a two-
step equation. They define the variables in the scenario and write 
an equation to represent the scenario. They then use their two-step 
equation to solve for the independent variable given values of the 
dependent variable.

6   •   TOPIC 2: Two-Step Equations and Inequalities
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Differentiation strategy
To scaffold support with writing the equations, have students write 
the equation in words first, then substitute algebraic expressions 
for each component. For example, for Question 1: $6 3 number 
of packs 1 shipping 5 cost. Then,  6p 1 5 5 c .

Have students work with a partner or in groups to complete Questions 
1 and 2. Share responses as a class.

Questions to ask for Question 1
• What is the cost of one invitation? Can you buy just one 

invitation?
• How many packs of invitations would Shelly have to order if 

she was sending out 31 invitations? 
• What is the shipping fee if Shelly orders 500 invitations? 
• What values remain constant in this context?
• What values vary in this context? 
• How are the values that remain constant and the values that 

vary represented in your equation?
• Why does it make sense to subtract the shipping fee from 

the total cost before dividing by the cost of a 10-pack of 
invitations? 

• How did you use your equation to calculate the number of 
10-packs of invitations ordered for a total cost of $53.

• Did you need to know that invitations were sold in 10-packs in 
order to solve this problem?

Questions to ask for Question 2
• How is the structure of this question the same as that of 

Question 1? 
• What are the two types of charges that determine the total 

cost of a repair bill? 
• How are the values that remain constant and the values that 

vary represented in your equation?
• Why is the equation you wrote considered a two-step 

equation?
• What were the steps you used to solve your equation?
• Can a mechanic work part of an hour?

Have students work with a partner or in groups to complete Questions 
3 and 4. Share responses as a class.

Questions to ask
• How is this question different from the previous two 

questions?
• What does the term “profit” mean?

LESSON 3: Formally Yours   •   76   •   TOPIC 2: Two-Step Equations and Inequalities
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• How is profit determined?
• What many times does Felicia have to pay $23.76 each 

weekend?
• How is the money Felicia is making from shampooing dogs 

represented algebraically?
• How is the money Felica must spend to shampoo the dogs 

represented?
• Why is subtraction involved in your equation?
• Does it matter what term is written first in your equation? Why 

or why not?
• Why is the equation you wrote considered a two-step 

equation?
• How do you know that your answer is correct?
• Is the equation  p 5 8 (12 1 s)  in the correct form? Explain.

Summary
Two-step equations can be used to model some real-world 
problems. 

Activity 3.3
Solving Equations with Efficiency 

Facilitation Notes
In this activity, students analyze provided student work focused 
on developing efficiency in solving two-step equations. They 
learn that, because of the Multiplication Property of Equality, they 
can multiply all terms of an equation containing decimals by a 
multiple of 10 to form an equation of integers. Similarly, they can 
multiply all terms by the least common denominator when the 
equation contains fractions. In other cases, because of the Division 
Property of Equality, students can divide all terms of the equation 
by the greatest common factor to make the numbers smaller and 
computations easier.

Differentiation strategy
Some students may need to see the subtraction, multiplication 
and division steps explicitly in order for the processes to make 
sense to them. If that is the case, have the students enter those 
steps into the text.

Ask a student to read the introductory paragraph aloud. Complete 
Question 1 as a class.

8   •   TOPIC 2: Two-Step Equations and Inequalities
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Misconception
Some students may say that the decimal points were moved. 
Explain that moving the decimal point is not a Property of 
Equality. Have students look at the change in values to see that 
multiplication by 10 occurred.
Questions to ask

• How did Sherry get the value 1.9 in her equation?
• What operation did Sherry complete to get  x =   1.9 ___ 1.1   ?

• What operation did Sherry complete to get  x =   19 ___ 11   ?
• What operation did Maya complete to rewrite the equation 

with whole numbers.
• How would you know when to use Maya’s strategy?
• What strategy did you prefer? Why?

Have students work with a partner or in groups to complete 
Question 2. Share responses as a class.

Questions to ask
• Is it acceptable to put a decimal point in a number that does 

not have one? If so, where does the decimal point go?
• Why does Brian have to change the right side of the equation, 

too?
• How do you determine what number to multiply by if all 

values do not have the same number of decimal places?

Have students solve the equations in Question 3 on their own. Keep 
in mind, the strategies introduced in the peer analysis examples 
were done to foster efficiency in equation solving. If students are 
using a calculator, encourage them to still use Maya's strategy.

Have students work with a partner or in groups to read through the 
Worked Example and complete Question 4. Share responses as a 
class.

Questions to ask
• How were the fractions rewritten as whole numbers in each 

example?
• Why do you think the value 3 was chosen to multiply both 

sides by?
• Why might it be helpful to place a 1 underneath the 3’s on 

each side of the equation?
• Why do you think the value 4 was chosen to multiply both 

sides by?
• What would happen if you multiplied both sides by 2 instead?
• What would happen if you multiplied both sides by 8 instead?

LESSON 3: Formally Yours   •   98   •   TOPIC 2: Two-Step Equations and Inequalities
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Differentiation strategies
• When simplifying by distribution, some students may choose 

to divide out common factors immediately, resulting in Step 
2. Others may see the benefit in distributing, then simplifying. 

For example,     33 ___ 3    x  1 15 5    51 ___ 3    , then dividing to get to Step 2. 
• Some students may be overwhelmed by this process and 

not see its benefit. If that is the case, have students work 
through the steps to solve the equations the customary way 
by performing the calculations using fractions, then make a 
comparison about workload.

Have students work with a partner or in groups to complete 
Questions 5 through 7. Share responses as a class.

Questions to ask
• What property did Louise not consider when solving this 

equation?
• How did you determine what number to multiply both sides 

of the equation by?
• Why did you need parentheses to solve this equation?
• What Property of Equality was used in the Worked Examples?
• Why should your answer work in both the original equation 

and the equation using the new strategy?

Summary
Equations can be rewritten to eliminate decimals, fractions or large 
numbers using the Properties of Equality in order to solve them 
more efficiently.

Activity 3.4
Solving Literal Equations 

Facilitation Notes
In this activity, students solve a variety of literal equations. They 
solve problems about temperature conversions, the perimeter of 
a rectangle, the area of a trapezoid, and surface area and volume. 
They also generalize the solutions to two-step equations of the form 
ax 1 b 5 c and a(x 1 b) 5 c.

Ask a student to read the information about literal equations. Discuss 
the definition as a class.

10   •   TOPIC 2: Two-Step Equations and Inequalities
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Have students work with a partner or in groups to complete 
Question 1. Share responses as a class.

Questions to ask
• What does it mean to “solve the equation for the temperature 

in Celsius”?
• Do you get a numeric answer when solving a literal equation?
• How is solving a literal equation different from solving a 

regular equation?
• How did solving Questions 1a and 1b assist you in solving the 

literal equation?
Differentiation strategy
Have students solve part (a) and (b) a second time, this time using 
the formula developed in part (c). Discuss the benefit of solving 
the literal equation first, then substituting a value in for F.

Have students work with a partner or in groups to complete 
Questions 2 through 4. Share responses as a class.

Differentiation strategy
To scaffold support with literal equations, try this strategy.

• Have students write the literal equation twice, side-by-side.
• Provide or help students select a set of variables that work for 

the equation.
• Have the students substitute the values for all variables in the 

first equation except the one for which they are solving. This 
way, the equation will look more familiar. 

• Have students solve the first equation they created. 
• Have students use their equation-solving process as a guide 

to solve the second literal equation.
• Have students check that their new equation is correct by 

substitution.
Questions to ask

• How did you determine what inverse operation to complete 
first?

• How did you use the steps from Question 3 to assist you in 
solving Question 4?

• How did writing the formula as a pair of factors assist you in 
isolating h?

• Is there another way you could have solved this literal 
equation?

• How can you determine if both solutions for the literal equation are 
correct?

Have students work with a partner to complete Question 5. 
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Questions to ask
• What does the variable a represent in part (a)? in part (b)?
• What does the variable b represent in part (a)? in part (b)?
• What does the variable c represent in part (a)? in part (b)?
• How would you describe the equation solved for x in words?

Differentiation strategy
To extend the activity, have students concentrate on the formulas 
for two-step equations in Question 5. Have them generate 
an equation similar to how they did in Keeping It Together in 
Lesson 2. Then have students solve the equation using the formal 
steps learned in this lesson and then using the literal equation 
developed in part (a). Duplicate the process using part (b). Discuss 
advantages and disadvantages of using literal equations. 

Summary
Literal equations are solved using the same Properties of Equality as 
solving customary equations.

Activity 3.5
Solving More Equations 

Facilitation Notes
In this activity, students apply the strategies learned throughout 
the lesson to solve two-step linear equations. They write and solve 
several two-step equations in the form of number riddles (word 
equations). They then solve a wide variety of linear equations and 
check their solutions.

Have students work with a partner or in groups to complete 
Question 1. Share responses as a class.

Questions to ask
• What did you do first to solve the riddles? 
• Did you use the same strategy for parts (a) and (b)? 
• How does solving the riddles compare to solving a two-step 

equation?

Have students work with a partner or in groups to complete 
Question 2. Share responses as a class.

Questions to ask
• Did you rewrite any of the equations in a different order 

before you started solving it? If so, what properties did you 
use? 

12   •   TOPIC 2: Two-Step Equations and Inequalities
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• Did you use either of the two literal equations you developed 
in the last activity?

• How did you determine what the inverse operations were? 
• How did you know when to add or subtract? 
• How did you know when to multiply or divide? 
• How did you determine the order in which to perform the 

inverse operations? 
• Is there more than one correct way to solve this equation?
• Why must each inverse operation be performed on both sides 

of the equation?
• Did you use any methods to eliminate decimals or fractions 

before you started using inverse operations? If so, explain 
your process.

• Is there more than one solution? 
• How do you know if the solution is correct?
• How did you verify your solution?

Summary
There are two specific structures of two-step equations,  ax 1 b 5 c   
and  a(x 1 b) 5 c . There is flexibility in the order of the steps in 
solving them as long as the Properties of Equality are followed.

Talk the Talk: Get Creative
Facilitation Notes
In this activity, students summarize solving two-step equations. 
They then write real-world scenarios that model situations involving 
equations. Consider prompting students by discussing areas of 
interest such as technology, music, and finance. 

Have students complete Questions 1 through 3 with a partner. Then 
share the responses as a class.

Questions to ask
• Do you prefer to solve a two-step equation as it is written or 

by solving the literal equation first?
• What does the variable represent in your equation?
• What does the coefficient of the variable represent in your 

equation?
• What does the constant represent in your equation?
• Why does this situation require subtraction?
• Why does this situation require addition?

DEMONSTRATE
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• Was it easier to make sense of the coefficient of     1 __ 2     by using it as 

multiplication by     1 __ 2     or division by 2?

Summary
There are two specific structures of two-step equations,  ax 1 b 5 c  
and  a(x 1 b) 5 c . The general equations can be rewritten to solve for 
x and can be used to model real-world situations.

14   •   TOPIC 2: Two-Step Equations and Inequalities
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Warm Up Answers
1.  p 5 25.1 

2.  r 5   40 ___ 3   5 13  1 __ 3   

3.  y 5 24.29 

4.  t 5  2  83 ___ 20   5 24  3 ___ 20   

LESSON 3: Formally Yours   •   1

LEARNING GOALS
• Use properties of equality to solve equations.  
• Write two-step equations.  
• Solve two-step equations of the form  

 px 1 q 5 r  and  p(x 1 q) 5 r  with efficiency.  
• Check solutions to equations algebraically. 
• Solve literal equations for specific variables. 

KEY TERMS
• two-step equation
• literal equation

You have solved equations using double number lines. How can you use the Properties of 
Equality and inverse operations to solve equations?

WARM UP 
Solve each equation.

1.  2.3p 5 211.73 

2.    3 __ 4  r 5 10 

3.  y 1 5.92 5 1.63 

4.  7  2 __ 5   1 t 5 3  1 __ 4   

3Formally  
Yours
Using Inverse Operations to Solve Equations
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Answers
1. Answers may vary. 

Students should draw 
their model. There 
are two common 
approaches: (1) Subtract 
6 and then divide by 2 
and (2) Divide by 2 and 
then subtract 3.

2. The order listed by 
students will vary based 
on their approach in 
Question 1, but the 
two properties most 
likely used were the 
Subtraction Property of 
Equality and the Division 
Property of Equality. 
Multiplication Property 
of Equality could also 
be used if division 
by 2 is interpreted as 
multiplication by    1 __ 2   .

2   •   TOPIC 2: Two-Step Equations and Inequalities

Getting Started

How Does that Work?

Recall that to solve an equation means to determine the value or 
values for a variable that make the equation true. In the process 
of solving equations, you must always maintain equality, using the 
Properties of Equality. 

Properties of Equality For all numbers a, b, and c, . . .

Addition Property of Equality If  a 5 b , then  a 1 c 5 b 1 c .

Subtraction Property of Equality If  a 5 b , then  a 2 c 5 b 2 c .

Multiplication Property of 
Equality If  a 5 b , then  ac 5 bc .

Division Property of Equality If  a 5 b  and  c ° 0 , then    a __ c   5   b __ c   .

1. Solve  2x 1 6 5 13  using a double number line model.

2. Explain which Properties of Equality you used in the process of 
solving the equation.
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LESSON 3: Formally Yours   •   17

Answers
1. Demaryius and Calvin 

both used the Division 
and Subtraction 
Properties of Equality, 
but Calvin did not divide 
the entire  left-hand side 
of the equation by 2. 
To correctly apply the 
Division Property of 
Equality, all terms must 
be divided by the same 
number.

2. Demaryius and Isaac 
both used the Division 
and Subtraction 
Properties of Equality, 
but they used them in 
opposite orders.

Calvin
 2x 1 6 5 13 

   2x __ 2   1 6 5   13 __ 2   

  x 1 6 5 6.5 
 26 5 26 

 x 5 0.5 

Isaac
 2x 1 6 5 13 

 26 5 26 

2x    5 7
    2x __ 2        5    7 _ 2   

x 5 3.5

Demaryius
 2x 1 6 5 13 

     2x 1 6 ______ 2   5   13 __ 2   

    2(x 1 3) _______ 2   5   13 __ 2   

 x 1 3 5 6.5 
 23 5 23 

 x 5 3.5 

LESSON 3: Formally Yours   •   3

Throughout this topic, you have written and solved two-step 
equations. A two-step equation requires two inverse operations, or 
applying two Properties of Equality, to isolate the variable.

Demaryius, Calvin, and Isaac each solved 2x 1 6 5 13 in a different 
way. Analyze their solution strategies. 

Strategies for Applying  
Inverse Operations      

ACTIVIT Y 

3.1

What operation 
is the inverse of 
addition? What 
operation is 
the inverse of 
multiplication?

1. Compare the strategies used by Demaryius and Calvin. 

2. Compare the strategies used by Demaryius and Isaac. 
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18   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
3a.  x 5 33 

3b.  x 5 9 

3c.  x 5 13 

3d.  x 5 66 

4a.  x 5 33 

4b.  x 5 9 

4c.  x 5 13 

4d.  x 5 66 

4   •   TOPIC 2: Two-Step Equations and Inequalities

3. Solve each equation by first applying either the Addition or 
Subtraction Property of Equality.

a.  56 5 210 1 2x  b.  6x 1 25 5 79 

c.  38 5 4x 2 14  d.  13 1   x __ 3   5 35 

4. Solve each equation by first applying either the Multiplication 
or Division Property of Equality.

a.  56 5 210 1 2x  b.   6x 1 25 5 79 

c. 38 5 4x 2 14 d.  13 1    x __ 3    5 35

To make the addition 

and subtraction 

simpler, you can leave 

fractions in improper 

form. They already 

have a common 

denominator.
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Answers
5. Answers will vary.

Answers
1a.  Let p represent the 

number of 10-packs of 
invitations ordered and 
c represent the total 
cost of the order.

1b.   c 5 5 1 6p 

1c.  If the total cost was 
$53, Shelly ordered 8 
10-packs of invitations 
( p 5 8 ). If the total 
cost was $29, Shelly 
ordered 4 10-packs of 
invitations ( p 5 4 ).

LESSON 3: Formally Yours   •   5

Consider the equations and your solutions in Questions 3 and 4.

5. Do you prefer one order over the other? If so, why? If your 
preference changes depending on the equation, explain why.

1. Shelly is throwing a graduation party. She is sending 
invitations to her friends and family. She finds a company that 
charges $6 for a 10-pack of personalized invitations, plus a 
$5 shipping fee for the entire order, no matter how many 
10-packs are ordered. Shelly wants to calculate the cost of an 
order, based on the number of packs of invitations she orders.

a. Define variables for the two quantities that are changing 
in this scenario.

b. Write an equation that represents the total cost of any 
order based on the number of packs of invitations.

c. Use your equation to determine how many packs of 
invitations are ordered if the total is $53. What about if 
the total is $29?

Writing and Solving  
Two-Step Equations

ACTIVIT Y 

3.2 Remember to 
check each 
solution and 
determine if it 
is reasonable 
in terms of the 
scenario.
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20   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
2a.  Let p represent 

the cost of parts, h 
represent the number 
of hours worked, and c 
represent the total cost 
of the repairs.

2b.  p 1 45h 5 c 

2c.  h 5 3.75 The mechanic 
worked on the car for 
3.75 hours, or 3 hours 
and 45 minutes.

3a.  Let p represent the 
total profit and d 
represent the number 
of dogs groomed.

3b.  p 5 15d 2 23.76 

3c.   d 5 19 . Felicia 
groomed 19 dogs if her 
profits were $261.24.

6   •   TOPIC 2: Two-Step Equations and Inequalities

2. Pete’s Garage charges $45 per hour for labor when performing 
auto repairs. The office manager must have the cost of parts 
and the hours of each job ticket to complete the bills for the 
customers.

a. Define variables for the three quantities that are changing in 
this scenario.

b. Write an equation that represents the total cost of the 
auto repairs.

c. Assume that for a given car, the cost of the parts is $101. 
Use your equation to determine how many hours the 
mechanic worked on the car if the total bill was $269.75. 

3. Felicia’s Pet Grooming charges $15 for each dog washed and 
groomed on the weekend. The cost of the dog shampoo and 
grooming materials for a weekend’s worth of grooming is 
$23.76. Felicia is interested in her weekend profits.

a. Define variables for the two quantities that are changing in 
this scenario.

b. Write an equation that represents the total profits based on 
the number of dogs groomed.

c. Use your equation to determine how many dogs Felicia 
groomed if her profits were $261.24.
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Answers
4a.  Let s represent the 

surcharge for a 
particular day and p 
represent Frankie’s 
profit.

4b.  p 5 8 (12 1 s) 

4c.  Both Beverly and 
Sean are correct. 
If the equation is 
solved using Beverly’s 
strategy, it can be 
solved in two steps. If 
the equation is solved 
using Sean’s strategy, it 
can be solved in three 
steps, but still only 2 
inverse operations.

4d.   h 5 5.75 . The Saturday 
surcharge is $5.75. 
Frankie charges a total 
of $17.75.

c. Beverly and Sean are trying to determine Frankie’s  
Saturday surcharge per house if he makes $142.  
Beverly thinks the first step in solving the equation  
is to divide by the coefficient of the parentheses.  
Sean thinks the first step is to distribute that value  
through the parentheses. Who’s correct?

LESSON 3: Formally Yours   •   7

4. Frankie works as a pet sitter all week long but he is more in 
demand on some days than others. He posts his rates as $12 
per visit plus a surcharge, which depends on the day. On his 
busiest days, Frankie can serve 8 houses for pet sitting. He is 
interested in his daily profits.

a. Define variables for the two quantities that are changing in 
this scenario.

b. Write an equation that represents the maximum total profits 
based on the surcharge for that day. Write your equation in 
the form  a(x 1 b) 5 c .

d. Determine the Saturday surcharge by solving the equation 
you wrote in part (b). What is the total fee Frankie charges 
for pet sitting on a Saturday?
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22   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
1a.  Both used the 

inverse operations of 
subtraction and then 
division. The solutions 
are the same. 

    Sherry solved the 
equation using the 
decimals. Maya 
converted her equation 
to whole numbers 
before she started 
applying the inverse 
operations.

1b.  Maya applied the 
Multiplication Property 
of Equality by 
multiplying each term 
of the equation by 10.

2.   Brian did not multiply 
38 by 10. The 
approximate value of 
x is 15.15.

Sherry
 1.1x 1 4.3 5 6.2 

 1.1x 1 4.3 2 4.3 5 6.2 2 4.3 
 1.1x 5 1.9 

 x 5   1.9 __ 1.1   

 x 5   19 __ 11   

Maya
 1 . 1x 1 4.3 5 6.2 
 11x 1 43 5 62 

 11x 1 43 2 43 5 62 2 43 
 11x 5 19 
 x 5   19 _ 11   

8   •   TOPIC 2: Two-Step Equations and Inequalities

Solving Equations with 
Efficiency

As you have seen, there are multiple ways to solve equations. 
Sometimes an efficient strategy involves changing the numbers in 
the equation—in mathematically appropriate ways!

1. Analyze each correct solution strategy to the equation  
1.1x 1 4.3 5 6.2.

ACTIVIT Y 

3.3

A savvy  

mathematician (you!)  

can look at an 

equation, see the 

structure of the 

equation, and look 

for the most efficient 

solution strategy.

Remember, 
to maintain 
equality, any 
operation 
applied to one 
side of the 
equation must 
be applied to 
the other side 
of the equation.

a. Explain how the two solutions strategies are alike and how 
they are different.

b. What Property of Equality did Maya apply before she 
started solving the equation?

2. Brian used Maya’s strategy to solve the equation  2.6x 2 1.4 5 38 .  
Identify his mistake and then determine the correct solution.

Brian
 2.6x - 1.4 = 38 

  26x - 14 = 38 

  26x = 52 

  x = 2 
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Answers
3a.   x 5 2  47 ___ 32   5 21  15 ___ 32   

3b.  x 5 5 

4a.  In Step 1, the terms 
of the equations were 
multiplied by the least 
common denominator 
of the fractions in the 
equation. This strategy 
eliminates the need 
to later get a common 
denominator during 
the solving process.

4b.  The Distributive 
Property was applied 
to each equation.

4c.  In Step 3, both inverse 
operations are shown 
in one step and then 
the final answer is 
given.

LESSON 3: Formally Yours   •   9

3. Use Maya's strategy to solve each equation. Then check your 
solution in the original equation.

a.  29.6x 1 1.8 5 212.3 b.  2.99x 2 1.4 5 13.55 

Now let's consider strategies to solve two different equations that 
contain fractions.

WORKED EXAMPLE

              11 ___ 3  x 1 5 5   17 ___ 3                1 __ 2  x 1   3 __ 4   5 2        

Step 1:     3  (  11 ___ 3  x 1 5)   5 3  (  17 ___ 3  )           4  (  1 __ 2  x 1   3 __ 4  )   5 4(2) 

Step 2:           11x 1 15 5 17                 2x 1 3 5 8 

Step 3:           x 5   17 2 15 _______ 11                           x 5   8 2 3 _______ 2   

     5    2 _______ 11                            5    5 _______ 2   

You should be 

fluent in operating 

with decimals and 

fractions, but these 

strategies can ease 

the difficulty of the 

calculations when 

solving equations.

4. Answer each question about the strategies used to solve each 
equation in the Worked Example.

a. Explain Step 1. Why might this strategy improve your 
efficiency with solving equations?

b. What property was applied in Step 2?

c. Explain Step 3.
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24   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
5.   Louise did not multiply 

the left side of the 
equation by 4.  x 5 13 

6.   Multiply all terms of the 
equation by the least 
common denominator, 

15.  x 5   13 ___ 10   

7a.  In this strategy, the 
Distributive Property 
was used to factor 
the left side of the 
equation and then the 
Division Property of 
Equality was applied 
before using the 
inverse operations.

NOTES

10   •   TOPIC 2: Two-Step Equations and Inequalities

5. Louise used the strategy from the Worked Example to solve  
3 5    1 __ 4   x 2    1 __ 4   . Identify her mistake and determine the correct 
solution.

WORKED EXAMPLE

      220x 1 80 5 230         238 5 26x 2 14        

Step 1:  10(22x 1 8) 5 10(23)        22(19) 5 22(3x 1 7) 

Step 2:      22x 1 8 5 23           19 5 3x 1 7 

Step 3:     x 5   23 2 8 ______ 
22   5 2  15 ___ 2               19 2 7 ______ 3   5 x 

 4 5 x 

7. Answer each question about the strategies used to solve each 
equation in the Worked Example.

a. How is the strategy used in this pair of examples different 
from the strategies used in Questions 1 and 2?

Louise

3 =    1 __ 4   x -    1 __ 4   

3 = 4  (   1 __ 4   x -    1 __ 4   )  

3 = x - 1

4 = x

6. Use the strategy from the Worked Example to solve  
   2 __ 3  x 1   4 __ 5   5   5 __ 3   . Check your solution in the original equation.

Consider the solution strategies used to solve two more equations.
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Answers
7b.  Answers will vary. 

Students may mention 
when the numbers 
in the equation are 
large or when the 
coefficient of the 
variable is negative as 
key opportunities to 
use this strategy.

7c.  x 5   60 ___ 11   

Answers
1a.  The temperature is 

approximately 3.9°C.

1b.  The temperature is 
approximately 23.9°C.

1c.  C 5   5 __ 9   (F 2 32) 

LESSON 3: Formally Yours   •   11

b. When might you want to use this strategy?

c. Use the strategy from the Worked Example to solve  
 44x 2 24 5 216 . Check your solution in the original equation.

Solving Literal Equations

You have already learned a lot of important formulas in mathematics. 
These formulas are also literal equations. Literal equations are 
equations in which the variables represent specific measures. Common 
literal equations occur in measurement and geometry concepts.

1. The formula to convert from degrees Celsius to degrees 
Fahrenheit is  F 5   9 __ 5  C 1 32 .

a. Calculate the temperature in Celsius, if it is 39°F.

b. Calculate the temperature in Celsius, if it is 25°F.

c. Solve the equation for the temperature in Celsius.

ACTIVIT Y 

3.4
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26   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
2a.  P 5 2(l 1 w) 

2b.    P __ 2   2 w 5 l 

2c.    P __ 2   2 l 5 w 

2d.  The equations look 
the same except 
length and width are 
in opposite places. 
This makes sense 
beside either distance 
of a rectangle can be 
assigned the name 
length and the other 
distance is assigned 
the name width.

3a.  A 5   h __ 2   (b1 1 b2) 

3b.     2A _______ b1 1 b2
    5 h 

3c.     2A ______ h    2 b2 5 b1 

12   •   TOPIC 2: Two-Step Equations and Inequalities

2. The formula for the perimeter of a rectangle can be written as  
P 5 2l 1 2w , where l and w represent the length and width of 
the rectangle.

a. Rewrite the formula by factoring out the coefficient of 
the variables.

b. Next, solve the equation for the length.

c. Solve the equation in part (a) for the width.

d. How are the equations in parts (b) and (c) alike? Explain why 
this makes sense.

3. The formula for the area of a trapezoid can be written as  
 A 5   1 __ 2   (b1 1 b2)h , where b1 and b2 are the lengths of the bases 
and h is the length of the height of the trapezoid.

a. Rewrite the formula as a product of two factors.

b. Solve the equation for the height of the trapezoid.

c. Solve the equation in part (a) for one of the bases.

To solve for a 
variable means 
to isolate that 
variable on one 
side of the 
equation with 
a coefficient 
of 1.
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Answers
3d. Answers will vary.

4a.      S 2 2πr2

 ________ 2πr    5 h  or  

    S ___ 2πr    2 r 5 h 

4b.      
V 2   2 __ 3   πr 3

 ________ 
 πr 2    5 h  or  

    V ___ 
πr2    2    2 __ 3    r 5 h 

5a.  x 5    c 2 b _____ a    

5b.  x 5    c __ a    2 b 

LESSON 3: Formally Yours   •   13

d. When would it be helpful to solve the trapezoid area 
formula for one of the bases?

4. Solve each equation for the specified variable.

a.  S 5 2prh 1 2pr2 for h   b.  V 5 pr2h 1   2 __ 3  pr3 for h .

Throughout this topic, you have solved many linear equations. 

5. Analyze each general form.

a. Write a general solution for equations of the form  ax 1 b 5 c   
by solving the equation for x.

b. Write a general solution of the form  a(x 1 b) 5 c  by solving 
the equation for x.

How can you 
use these 
general 
solutions as 
you solve other 
equations?
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28   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
1a.   3x 2 5 5 28, x 5 11 . 

The number is 11.

1b.   4x 1 15 5 79 ,  x 5 16 . 
The number is 16.

1c. Answers will vary.

2a.  x 5 2 

2b.  x 5 22 

2c.  x 5   29 ___ 2   

2d.  x 5 1 

14   •   TOPIC 2: Two-Step Equations and Inequalities

Solving More Equations

1. Solve each number riddle by writing and solving an equation.

a. What is a number that when you multiply it by 3 and 
subtract 5 from the product, you get 28?

b. What is a number that when you multiply it by 4 and add 
15 to the product, you get 79?

c. Make a number riddle for a partner to solve.

2. Solve each equation. Check your solutions.

a.  2 1 7x 5 16  b.  5 1   x __ 2   5 16 

c.  217 5 2x 2 8  d.  0.5x 2 0.3 5 0.2 

ACTIVIT Y 

3.5

Remember all 
the strategies 
you learned in 
this lesson.

Number riddles are 

popular types of 

problems to solve 

using two-step 

equations.
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Answers
2e.  x 5 9 

2f.  x 5 235 

2g.  x 5   228 ____ 3   

2h.  x 5   215 ____ 4   

2i.  x 5   9 __ 2   

2j.  x 5   2 __ 3   

Answers
1a.  x 5   

(c 2 b)
 ______ a   

1b.  x 5   61 2 5 ______ 4   

NOTES

LESSON 3: Formally Yours   •   15

e.  2  1 __ 4   2    1 __ 2   x 5 2  19 ___ 4    f. 2   2 __ 5   x 1 4 5 18

g.  25 5 23(x 1 11)  h.  8(x 1 6) 5 18 

i.    1 __ 2  (5 2 x) 5   1 __ 4    j.  6.4 5 1.2(4 1 2x) 

TALK the TALK

Get Creative

1. Any equation in the form  ax 1 b 5 c  can be solved in two 
steps, but do you need to write out both steps to solve the 
equation? 

a. Isolate the variable x, so that it has a coefficient of 1. 

b. Use your answer from part (a) to solve  4x 1 5 5 61 .
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Answers
2a  x 5   c __ a   2 b 

2b.  x 5   20 ___ 4   1 7 

3a.  Sample answer.  
Marshall is taking his 
two little brothers to 
the movies. It costs b 
dollars per admission 
ticket, and Marshall 
has a $5 off coupon. 
The total amount he 
spends for the three of 
them is $22.

3b.  Sample answer.  
Madison spent a total 
of $19 at the grocery 
store. She purchased 
n boxes of cereal for 
$4.50 each and a bag 
of oranges for $2.50.

3c.  Sample answer.  
Lezlee gets on an 
escalator on the 
ground floor, which is 2 
feet above street level. 
The escalator travels 
at a rate of    1 __ 2    vertical 
foot per second for t 
seconds until it reaches 
the top, which is 16 
feet above street level.

NOTES

16   •   TOPIC 2: Two-Step Equations and Inequalities

2. Similarly, any equation in the form  a(x 1 b) 5 c  can be 
solved without writing out both steps of the two-step 
solution process. 

a. Isolate the variable x, so that it has a coefficient of 1. 

b. Use your answer to part (a) to solve  4(x 2 7) 5 20 .

3. Write a real-world situation that can be modeled by each 
equation.

a.  3b 2 5 5 22 

b.  19 5 2.5 1 4.5n 

c.    1 __ 2  t 1 2 5 16 
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Assignment Answers
Write

To solve an equation, isolate 
the variable so that the 
variable has a coefficient of 
1. To isolate the variable, use 
the inverse operation of each 
operation contained within the 
equation. Verify the solution 
algebraically by substituting 
the value of the variable into 
the original equation to see if 
it makes the equation true.

Practice

1a.  Let m be the number of 
problems correct in the 
morning session, a be 
the number of problems 
correct in the afternoon 
session, and t be the total 
score.  2m 1 3a 5 t 

1b.   4 1 3a 5 28 ,  a 5 8 . The 
team correctly solved 8 
problems in the afternoon 
session.

1c.  Let y be the number of 
science problems correct.  
28 1 5y 5 53 ,  y 5 5 . The 
team correctly solved 5 
science problems.

2a.  Let s represent the amount 
of sales and let t represent 
the total earnings.  40,000 
1 0.20s 5 t 

2b.   40,000 1 0.20s 5 65,000, 
s 5 125,000 . Stewart must 
sell $125,000 worth of 
electronics to make this 
salary.

2c.  Answers may vary. The 
sales manager’s earnings 
can be represented using 
this equation. He makes 
a base salary of $52,000 
plus 30% on his sales. His 
total earnings are $82,000.

3a.  r 5 1.20w 1 2.50 

3b.   r 5 12.58 . The retail price 
of the chair will be $12.58. 

3c.   w 5 9 . The wholesale 
price of the chair is $9.00.

Assignment

LESSON 3: Formally Yours   •   1

Practice

1. Madison Middle School has a Math and Science Club that holds meetings 

after school. The club has decided to enter a two-day competition that 

involves different math and science challenges. The first day of competition 

involves solving multi-step math problems. Teams will receive two points for 

every problem they get correct in the morning session and three points for 

every question they get correct in the afternoon session. 

a. Write an equation to represent the situation. Remember to define your variable(s). 

b. The team scores four points in the morning session, but finishes the day with 28 points. Solve the 

equation and interpret the solution in the context of the problem.

c. The second day of the competition was the science portion, involving hands-on science problems. 

Each correct science problem is worth 5 points. If the team started the day with 28 points and ended 

with 53 points, how many science problems did they get correct? Write and solve an equation to 

answer the question.

2. Employees at Driscoll’s Electronics earn a base salary plus a 20% commission on their total sales for the 

year. Suppose the base salary is $40,000.

a. Write an equation to represent the total earnings of an employee. Remember to define your 

variable(s).

b. Stewart wants to make $65,000 this year. How much must he make in sales to achieve this salary? Write 

and solve an equation to answer this question.

c. Describe the equation 52,000 1 0.3s 5 82,000 in terms of the problem situation.

3. The manager of a home store is buying lawn chairs to sell at his store. Each pack of chairs contains 10 

chairs. The manager will sell each chair at a markup of 20% of the wholesale cost, plus a $2.50 stocking fee.

a. Write an equation that represents the retail price of a chair, r, in terms of the wholesale price, w.

b. Use your equation to calculate the retail price of the chair if the wholesale price is $8.40.

c. Use your equation to calculate the wholesale price if the retail price is $13.30.

Remember
You can use the Properties of Equality to rewrite equations and 

increase your efficiency with solving equations. 

• If the equation contains fractions, you can multiply both sides of 

the equation by the least common denominator. 

• If the equation contains decimals, you can multiply both sides of 

the equation by a multiple of 10. 

• If the equation contains large values, you can divide both sides 

of the equation by a common factor.

Write
Explain the process of solving a 

two-step linear equation.

LESSON 3: Formally Yours
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2   •   TOPIC 2: Two-Step Equations and Inequalities

Assignment Answers
4.    0.9x 2 6.3 5 4.5 ,  

 x 5 12 . The number 
is 12.

5.    32 5    x __ 5    1 18 , where 
x represents the total 
amount of money Craig 
and his friends split 
among themselves.  
 x 5 70 . The friends 
split $70 among 
themselves.

6.    500 5 p 2 50 2 0.20p ,  
where p represents the 
original price of the 
laptop.  p 5 687.50 . The 
original price of the 
laptop was $687.50

7a.  x 5 4 

7b.  x 5 22 

7c.  y 5 44 

7d.  a 5 49 

7e.  b 5 26 

7f.  h 5 3 

7g.  x 5   213 ____ 2   

7h.  x 5 22 

7i.  c 5 4 

7j.  x 5 29.5 

8a. y 5    c 2 ax
 _____ b   

8b.  g 5    
2(h 2 160t)

 _________ 
t2    

Stretch

1.   x 5 4.4 

2.   x 5    29 ___ 4    

Review

1.   x 5 3 

2.   x 5 9 

3.      17 ___ 49    

4.  4.16

5.      219 ____ 20    

6.   12.3 

2   •   TOPIC 2: Two-Step Equations and Inequalities

4.  What is a number that when you multiply it by 0.9 and subtract 6.3 from the product, you get 4.5? Write 

and solve an equation to solve the riddle.

5.  Craig and four of his friends had a car wash to earn some extra money. They split the profits and Craig 

got an extra $18 to repay his parents for the car wash supplies. If Craig got $32, how much total money 

did they split among themselves? Write and solve an equation to answer the question.

6.  Susana bought a laptop for $500. It was marked $50 off because it was out of the box and slightly 

scratched. She also got a 20% student discount, which was taken off the original price. What was the 

original price of the laptop? Write and solve an equation to answer the question.

7. Solve each equation. Check your solution.

a.  1 5 3x 2 11  b.  7x 1 2 5 212 

c.  9 5   
y
 __ 4   2 2  d.  13 2   a __ 7   5 6 

e.  25b 2 12 5 18  f.  28 5 2h 2 14 

g.  23(2x 1 7) 5 18  h.  214 5 22(5 2 x) 

i.  45.99c 2 50 5 133.96  j.  1.1x 1 2.35 5 28.1 

8. Solve each equation for the indicated variable.

a.  ax 1 by 5 c, for y  b.  h 5   1 __ 2  gt2 1 160t ,  for g

Review
Solve each equation using a double number line model. 

1.  4x 2 5 5 7 

2.    1 __ 3   x 1 2 5 5 

Evaluate each expression for the indicated value.

3.  2  1 __ 2  a2 1   5 __ 6  a , for  a 5   6 __ 7   

4.  25.3r 2 7.6 1 0.4r , for  r 5 22.4 

Determine each quotient.

5.  2  3 __ 8   4 22  1 __ 2   

6.  214.8 4 21.2 

Stretch
Solve each equation. Check your solution.

1.  1.95(6.2 2 3x) 2 4.81 5 218.46 

2.    2 __ 3  (x 2   5 __ 2  )   2   7 __ 6   5 2  13 ___ 3   
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Be Greater Than



Be Greater  
Than 
Solving Inequalities with Inverse Operations

4

Lesson Overview
Students solve inequalities and graph the solutions on number lines. They use empirical 
examples to informally state the Properties of Inequalities. Students solve a variety of one-step 
inequalities. Attention is also given to verifying the solution to an inequality. They then solve 
two-step inequalities algebraically and graph their solutions. Attention is given to verifying 
the accuracy of the solutions. Finally, students write their own real-world scenarios given three 
inequality statements.

Grade 7  
Expressions, Equations, and Relationships
(10) The student applies mathematical process standards to use one-variable equations 
and inequalities to represent situations. The student is expected to:
  (A) write one-variable, two-step equations and inequalities to represent constraints or 

conditions within problems.
  (C) write a corresponding real-world problem given a one-variable, two-step equation or 

inequality.

(11) The student applies mathematical process standards to solve one-variable 
equations and inequalities. The student is expected to:
  (A) model and solve one-variable, two-step equations and inequalities.
  (B) determine if the given value(s) make(s) one-variable, two-step equations and 

inequalities true.

ELPS
1.A, 1.C, 1.D, 1.E, 1.F, 2.C, 2.D, 2.G, 2.H, 2.I, 3.A, 3.B, 3.C, 3.D, 3.E, 4.A, 4.B, 4.C, 4.D, 4.K, 5.E

MATERIALS
None

LESSON 4: Be Greater Than   •   1
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Essential Ideas
• An inequality is any mathematical sentence that has an inequality symbol such as ., ,, $, 

or #. 
• The graph of an inequality in one variable is the set of all points on a number line that 

make the inequality true. 
• The solution set of an inequality is the set of all points that make the inequality true. 
• The inequality symbol remains the same when adding, subtracting, and multiplying or 

dividing an inequality by a positive number. 
• The inequality symbol reverses when multiplying or dividing an inequality by a negative 

number.

2   •   TOPIC 2: Two-Step Equations and Inequalities
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Lesson Structure and Pacing: 3 Days
Day 1

Engage
Getting Started: Equations Versus Inequalities
Students solve a two-step equation and plot its solution on a number line. They then 
use a given set of numbers to identify solutions to two inequalities related to the original 
equation. Students conjecture about other solutions to the inequalities and plot their 
conjectures on number lines in order to review representing inequalities on number lines.

Develop
Activity 4.1: Adding and Subtracting with Inequalities
Students use a number line to determine that adding and subtracting numbers to both 
sides of an inequality does not change the relationship between the numbers. they then 
write and solve equations and inequalities and graph their solutions on number lines.

Day 2
Activity 4.2: Multiplying and Dividing by Positive Numbers
Students use a number line to determine that multiplying and dividing positive numbers to 
both sides of an inequality does not change the relationship between the numbers. They 
then write and solve equations and inequalities and graph their solutions on number lines.

Activity 4.3: Multiplying and Dividing by Negative Numbers
Students solve inequalities involving multiplication and division of negative numbers. They 
learn about reversing the inequality symbol when multiplying or dividing both sides of an 
inequality by a negative number. Two students’ solutions, a correct one and an incorrect 
one, are provided. By verifying the correct solution through substituting values into the 
original inequality, students determine the correct algebraic process. Students solve one-
step inequalities algebraically and graph their solutions, some of which require the reversal 
of the inequality symbol.

Day 3
Activity 4.4: Solving Two-Step Inequalities
Students compare the steps to solving a two-step equation to those of solving a two-step 
inequality. Attention is also given to verifying the solution to an inequality. Students solve 
two-step inequalities algebraically and graph their solutions.

Demonstrate
Talk the Talk: Summarizing Inequalities
Students analyze the Properties of Inequalities. They then write real-world scenarios that 
model situations involving inequalities. Consider prompting students by discussing areas of 
interest such as time management, fitness, and nutrition.

LESSON 4: Be Greater Than   •   3
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ENGAGE Getting Started: Equations Versus Inequalities

Facilitation Notes
In this activity, students solve a two-step equation and plot its 
solution on a number line. They then use a given set of numbers to 
identify solutions to two inequalities related to the original equation. 
They conjecture about other solutions to the inequalities and plot 
their conjectures on number lines in order to review representing 
inequalities on number lines.

Have students work with a partner or in groups to complete 
Questions 1 through 3. Share responses as a class.

Questions to ask
• Are there rational numbers that are solutions to these 

inequalities?
• Is 22 included in your solution set?
• Why do inequalities have more solutions than equations?
• Why is it helpful to use a number line to demonstrate the 

solution to an inequality?

Summary
Number lines can be used to demonstrate the solution set to 
an inequality.

Activity 4.1
Adding and Subtracting with Inequalities 

Facilitation Notes
In this activity, students use a number line to determine that adding 
and subtracting numbers to both sides of an inequality does not 
change the relationship between the numbers. They then write 
and solve equations and inequalities and graph their solutions on 
number lines.

Ask a student to read the information before Question 1 aloud. 
Discuss the information as a class. 

Have students complete Questions 1 and 2 with a partner. Then share 
the responses as a class.

DEVELOP

4   •   TOPIC 2: Two-Step Equations and Inequalities
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Questions to ask
• Did the operation of addition change the relationship 

between the numbers 3 and 6? 
• Did the operation of subtraction change the relationship 

between the numbers 3 and 6? 
• Did it make a difference whether the number being added or 

subtracted was a whole number or a fraction?
• Can you think of a number you can add to each side of an 

inequality that would change the inequality symbol? 
• Can you think of a number you can subtract from each side of 

an inequality that would change the inequality symbol?

Discuss Question 3 as a class. Then have students work with a 
partner to complete Questions 4 and 5. Share responses as a class.

Have students complete Questions 6 through 8 with a partner. Then 
share the responses as a class.

Questions to ask
• What does at least mean?
• How is Jim’s age in relation to Mike’s age every time? How is 

this evident on the number line?
• How is solving an inequality similar to solving an equation? 
• How is solving an inequality different from solving an 

equation? 
• How is the graphical solution of an inequality similar to the 

graphical solution of an equation? 
• How is the graphical solution of an inequality different from 

the graphical solution of an equation?

Summary
Adding or subtracting the same value from both sides of an 
inequality maintains the relationship between the expressions on 
both sides of the inequality.

Activity 4.2
Multiplying and Dividing by Positive Numbers 

Facilitation Notes
In this activity, students use a number line to determine that 
multiplying and dividing positive numbers to both sides of an 
inequality does not change the relationship between the numbers. 

LESSON 4: Be Greater Than   •   54   •   TOPIC 2: Two-Step Equations and Inequalities
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They then write and solve equations and inequalities and graph their 
solutions on number lines.

Ask a student to read the information before Question 1 aloud. 
Discuss the information as a class.

Have students complete Questions 1 through 5 with a partner. Then 
share the responses as a class.

Questions to ask
• Did the operation of multiplication change the relationship 

between the numbers 3 and 6? 
• Did the operation of division change the relationship between 

the numbers 3 and 6? 
• Did it make a difference whether you were multiplying by a 

whole number or a fraction? 
• Did it make a difference whether you were dividing by a 

whole number or a fraction?
• Can you think of a positive number you can multiply each side 

of an inequality by that would change the inequality symbol?
• Can you think of a positive number you can divide each side 

of an inequality by that would change the inequality symbol?

Have students complete Questions 6 through 8 with a partner. Then 
share the responses as a class.

Questions to ask
• How is Beth’s age in relation to Michelle’s age every time? 

How is this evident on the number line?
• How is solving an inequality similar to solving an equation? 
• How is solving an inequality different from solving an 

equation? 
• How is the graphical solution of an inequality similar to the 

graphical solution of an equation? 
• How is the graphical solution of an inequality different from 

the graphical solution of an equation?

Summary
Multiplying or dividing by a positive value on both sides of an 
inequality maintains the relationship between the expressions on 
both sides of the inequality.

6   •   TOPIC 2: Two-Step Equations and Inequalities
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Activity 4.3
Multiplying and Dividing by Negative Numbers 

Facilitation Notes
In this activity, students solve inequalities involving multiplication 
and division of negative numbers. They learn about reversing the 
inequality symbol when multiplying or dividing both sides of an 
inequality by a negative number. Two students’ solutions, a correct 
one and an incorrect one, are provided. By verifying the correct 
solution through substituting values into the original inequality, 
students determine the correct algebraic process. Students solve 
one-step inequalities algebraically and graph their solutions, some 
of which require the reversal of the inequality symbol.

Have students complete Questions 1 and 2 with a partner. Then 
share the responses as a class. 

Questions to ask
• Do you notice any patterns when multiplying the inequality by 

a negative number? 
• How do the new quantities compare to the original values of 3 

and 6?
• Why do you think this pattern occurs?

Ask a student to read the information given for Question 3 aloud. 
Discuss this information and complete parts (a) and (b) as a class.

Questions to ask
• Explain the difference in Brendan’s and Jenna’s work. 
• How could you determine who is correct? 
• How did you select which values to use to verify the solutions? 
• Once you know which solution is correct, how does that help 

you determine the correct algebraic process of solving the 
inequalities?

Have students complete Question 4 with a partner. Then share the 
responses as a class.

Questions to ask
• Which parts of this question required you to reverse the 

inequality symbol?
• How did you decide in which problems you needed to reverse 

the inequality symbol? 
• At a glance, can you tell if the inequality symbol will need 

reversed? Explain. 
• How could you verify that your solution is correct?

LESSON 4: Be Greater Than   •   76   •   TOPIC 2: Two-Step Equations and Inequalities
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Misconception
Students may overgeneralize and reverse the inequality symbol 
whenever there is multiplication or division involving a negative 
number, even when the negative number is not the divisor and 
the division by a negative is not on both sides of the inequality 
symbol. For example, in  3x , 212 ,     3x __ 3    ,    212 ____ 3    , or  x , 24 . Students 
may erroneously reverse the inequality symbol because the 12 is a 
negative number involved in division.

Summary
When multiplying or dividing by a negative value on both sides of 
an inequality, the inequality symbol must be reversed in order to 
maintain the relationship between the expressions on both sides of 
the inequality.

Activity 4.4
Solving Two-Step Inequalities 

Facilitation Notes
In this activity, students compare the steps to solving a two-step 
equation to those of solving a two-step inequality. Attention is also 
given to verifying the solution to an inequality. Students solve two-
step inequalities algebraically and graph their solutions.

Have students complete Questions 1 through 8 with a partner. Then 
share the responses as a class. 

Questions to ask
• What does each term of your inequality represent?
• How is the structure of the inequality are equation the same?
• Why can we say that all three inequalities are equivalent to  

one another?
• What is the difference between solving an equation and 

solving an inequality? 
• How is solving an equation similar to solving an inequality? 
• How many solutions does the equation have? 
• How many solutions does the inequality have?

It may be beneficial to have students go back and solve  3x 2 2 
$ 7  algebraically to solidify their understanding of this series of 
questions.

8   •   TOPIC 2: Two-Step Equations and Inequalities
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Have students complete Question 9 with a partner. Then share the 
responses as a class. Discuss and then have students complete 
Question 10 independently.

Questions to ask
• Explain any difference in solving an inequality with the 

variable on the left side of the inequality symbol to that 
of one with the variable on the right side of the inequality 
symbol. 

• Explain two different ways you can determine what direction 
to shade on the number line. 

• What is the difference between the graph of the solution to 
an equation in one variable and an inequality in one variable? 

• When is an open circle used to graph an inequality on a 
number line? 

• When is a closed circle used to graph an inequality on a 
number line? 

• Which inequality symbol is represented by a graph that 
contains a closed circle with a line drawn to the left? 

• Which inequality symbol is represented by a graph that 
contains an open circle with a line drawn to the left? 

• Which inequality symbol is represented by a graph that 
contains a closed circle with a line drawn to the right? 

• Which inequality symbol is represented by a graph that 
contains an open circle with a line drawn to the right?

Misconception
When solving equations, students often use the Reflexive Property 
of Equality when x lies on the right side of the equals sign. For 
example,  3 5 x  can also be written as  x 5 3 . Students may 
overgeneralize the Reflexive Property of Equality, and erroneously 
use it for inequalities. In Question 10, part (b), to rewrite  212 # x  
with the variable on the left side of the equals sign, the inequality 
symbol must be reversed so that the resulting inequality is  x 
$ 212 . It is important that this idea is addressed explicitly in 
discussion.

Summary
The steps to solve an inequality and equation similar in structure are 
the same, except for the fact that when you are solving an inequality 
and multiply or divide by a negative value, you must reverse the 
inequality symbol. Typically, inequalities with one variable have an 
infinite number of solutions and equations with one variable have one 
solution (excluding special cases).
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Talk the Talk: Summarizing Inequalities
Facilitation Notes
In this activity, students analyze the Properties of Inequalities. They 
then write real-world scenarios that model situations involving 
inequalities. Consider prompting students by discussing areas of 
interest such as time management, fitness, and nutrition.

Have students read the text about Properties of Inequalities aloud. 
Have students complete Questions 1 through 3 with a partner. 
Discuss as a class.

Questions to ask
• Why are there two statements of each inequality?
• Which operations maintain the inequality without reversing 

the inequality sign?
• In what cases must you reverse the inequality symbol when 

solving an inequality?
• How would you state what this Property of Inequality means 

in your own words?
• How would you state the Multiplication Property of 

Inequalities for  c , 0 ?

Have students complete Question 4 with a partner. Discuss as  
a class.

Summary
The Properties of Inequalities summarize how to maintain the 
relationship between both sides of an inequality when performing 
basic operations.

DEMONSTRATE

10   •   TOPIC 2: Two-Step Equations and Inequalities
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Warm Up Answers
1. 

0 1 2 3 4 5 6 7 8 9 10

2. 

0 1 2 3 4 5

3. 

6 6.2 6.4 6.6 6.8 7

4. 

0 1 2 3 4 5 6 7 8 9 10

LESSON 4: Be Greater Than   •   1

LEARNING GOALS
• Solve and graph one- and two-step inequalities.
• Solve word problems leading to inequalities of the form  

px 1 q . r  and  px 1 q , r .
• Graph the solution sets of inequalities and interpret the 

solutions in context.

KEY TERMS
• inequality
• solve an inequality
• solution set
• Properties of Inequalities

You have solved a variety of equations. How is solving inequalities similar to or different from 
solving equations?

WARM UP
Graph each inequality on a 
number line.

1.  x . 5 

2.  x $ 2  1 __ 2   

3.  x , 6.2 

4.  x # 9 

Be Greater 
Than
Solving Inequalities with Inverse 

Operations

4
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Answers
    1.  x 5 22 

–5 –4 –3 –2 –1 0 1 2 3 4 5

     There is one solution 
to the equation. I can 
check my solution by 
substituting the solution 
back into the original 
equation. If I get a true 
mathematical statement, 
my solution is correct.

2a.  The numbers 21, 0, and 
1 are solutions to the 
inequality.

–5 –4 –3 –2 –1 0 1 2 3 4 5

2b.  The numbers 25, 24, 23, 
and 22 are solutions to 
the inequality.

–5 –4 –3 –2 –1 0 1 2 3 4 5

 3.   Answers will vary. 
Students may conjecture 
that the solutions to part 
(a) are greater than 22 and 
that the solutions to part 
(b) are less than or equal 
to 22.

(a) 

–5 –4 –3 –2 –1 0 1 2 3 4 5

(b) 

–5 –4 –3 –2 –1 0 1 2 3 4 5

2   •   TOPIC 2: Two-Step Equations and Inequalities

An inequality is 

any mathematical 

sentence that has an 

inequality symbol. 

The solution set of 

an inequality is all 

values the make the 

inequality statement 

true.

Getting Started

Equations Versus Inequalities

Consider the equation  4x 1 9 5 1 . The solution is shown on the 
number line.

–5 –4 –3 –2 –1 0 1 2 3 4 5

1. Verify the solution is correct. Are there any other solutions to 
this equation? Explain your reasoning.

Consider the set of numbers {25, 24, 23, 22, 21, 0, 1}.

2. Use substitution to determine which values are solutions to 
each inequality. Plot the solutions for each inequality on the 
given number line.

a.  4x 1 9 . 1 

–5 –4 –3 –2 –1 0 1 2 3 4 5

b.  4x 1 9 # 1 

–5 –4 –3 –2 –1 0 1 2 3 4 5

3. Use your number lines to make predictions about other 
solutions to each inequality. Create a number line to illustrate 
each of your conjectures.
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Answers
1a. ,

0 1 2 3 4 5 6 7 8 9 10

1b. ,

0 1 2 3 4 5 6 7 8 9 10

1c. ,

0 1 2 3 4 5 6 7 8 9 10

LESSON 4: Be Greater Than   •   3

Adding and Subtracting  
with Inequalities

ACTIVIT Y 

4.1

In this lesson, you will learn to solve an inequality. To solve an 
inequality means to determine the values of the variable that 
make the inequality true. The objective when solving an inequality 
is similar to the objective when solving an equation. You want to 
isolate the variable on one side of the inequality symbol by using 
the operations of addition, subtraction, multiplication, and division.

Let's investigate what happens when each side of an inequality is 
added or subtracted by the same number.

Consider the relationship between the two numbers 3 and 6.  
Since 3 is to the left of 6, you know that  3 , 6 .

0 1 2 3 4 5 6 7 8 9 10

1. Perform each operation to the numbers 3 and 6. Then, 
plot the new values on the number line. Finally, write a 
corresponding inequality statement.

a. Add    1 __ 2    to each number.

 0 1 2 3 4 5 6 7 8 9 10

  3 1   1 __ 2       6 1   1 __ 2    

b. Add 2 to each number.

 0 1 2 3 4 5 6 7 8 9 10

  3 1 2     6 1 2 

c. Add 3 to each number.

 0 1 2 3 4 5 6 7 8 9 10

  3 1 3     6 1 3 

The values of the 

variable that make 

an inequality true are 

together called the 

solution set of the 

inequality.
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Answers
1d.  ,

0 1 2 3 4 5 6 7 8 9 10

1e.  ,

0 1 2 3 4 5 6 7 8 9 10

1f.  ,

0 1 2 3 4 5 6 7 8 9 10

2. The resulting number  
on the left is still less than 
the resulting number on 
the right when I add to or 
subtract from each side. 
Therefore, the inequality 
symbol stayed the same.

3. Adding or subtracting 
the same value from both 
sides of an inequality does 
not change the inequality 
symbol.

Simone
No matter what number I add to or subtract from both 
sides of the inequality, the relationship between the 
two sides of the inequality stays the same:

 3 , 6 

 3 1 a , 6 1 a 

 3 2 a , 6 2 a 

NOTES

4   •   TOPIC 2: Two-Step Equations and Inequalities

d. Subtract    1 __ 2    from each number.

 0 1 2 3 4 5 6 7 8 9 10

  3 2   1 __ 2       6 2   1 __ 2    

e. Subtract 2 from each number.

 
0 1 2 3 4 5 6 7 8 9 10

  3 2 2     6 2 2 

f. Subtract 3 from each number.

 
0 1 2 3 4 5 6 7 8 9 10

  3 2 3     6 2 3 

2. When you add the same number to each side of the inequality 
or subtract the same number from each side of the inequality, 
what do you notice about the resulting inequality symbol?

3. Explain why Simone is correct.
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LESSON 4: Be Greater Than   •   15

Answers
4a.  x . 6

4b.  I can add 2 to both sides 
of the original inequality 
to determine the answer.

 5.  I can add 2 to both sides 
of the inequality.  x . 8 

6a.  j 1 5 5 29 

 j 5 24 

15 16 17 18 19 20 21 22 23 24 25

Jim must be 24 years old.

6b.  j 1 5 $ 25 

 j $ 20 

15 16 17 18 19 20 21 22 23 24 25

Jim must be at least  
20 years old.

6c. j 1 5 , 30

j , 25

15 16 17 18 19 20 21 22 23 24 25

Jim must be younger 
than 25.

 

4. Consider the inequality  x 2 2 . 6 2 2 .

a. Write an inequality to describe the possible values of x.

b. What could you do to both sides of the original inequality to 
determine your answer to part (a)?

5. Suppose you have the inequality  x 2 2 . 6 . Determine the 
possible values of x and sketch the solution set on a number 
line. Explain your reasoning.

6. Mike is 5 years older than his brother Jim. 
For each question, write and solve an equation or inequality to 
describe Jim’s possible ages. Then, graph the solution set on 
the number line. 

a. How old will Jim be when Mike is 29 years old?

 –5 –4 –3 –2 –1 0 1 2 3 4 5

b. How old will Jim be when Mike is at least 25 years old?

 –5 –4 –3 –2 –1 0 1 2 3 4 5

c. How old will Jim be when Mike is younger than 30 years old?

 –5 –4 –3 –2 –1 0 1 2 3 4 5

LESSON 4: Be Greater Than   •   5
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16   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
     7a.  2 , x 

 x . 2 

Check:  13 , 5 1 11 

 13 , 16 ?

0 1 2 3 4 5 6 7 8 9 10

7b.  x $ 35 

Check:  10 1 36 $ 45 

 46 $ 45 
?

30 31 32 33 34 35 36 37 38 39 40

7c.  x , 14 

Check:  12 , 5 1 9 

 12 , 14 

?

10 11 12 13 14 15 16 17 18 19 20

7d.  x # 24 

Check:  22 2 3 # 21 

 19 # 21 
?

20 21 22 23 24 25 26 27 28 29 30

   8. Answers will vary.

6   •   TOPIC 2: Two-Step Equations and Inequalities

7. Solve each inequality and graph the solution set on the number 
line. Then choose one value from your solution set and one 
value outside your solution set to check your work.

a.  13 , x 1 11 

 
–5 –4 –3 –2 –1 0 1 2 3 4 5

b.  10 1 x $ 45 

 
–5 –4 –3 –2 –1 0 1 2 3 4 5

c.  x , 5 1 9 

 
–5 –4 –3 –2 –1 0 1 2 3 4 5

d.  x 2 3 # 21 

 
–5 –4 –3 –2 –1 0 1 2 3 4 5

8. Choose one of the inequalities from Question 7 and write a 
real-world situation that can be modeled by the algebraic 
statement.

Recall that the 

solution to any 

inequality is shown 

on a number line by 

a ray whose starting 

point is an open or 

closed circle. 

A closed circle means 

that the starting point 

is part of the solution 

set of the inequality. 

An open circle means 

that the starting point 

is not a part of the 

solution set of the 

inequality.
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LESSON 4: Be Greater Than   •   17

Answers
1a. ,

0 1 2 3 4 5 6 7 8 9 10

1b. ,

0 2 4 6 8 10 12 14 16 18 20

1c. ,

0 2 4 6 8 10 12 14 16 18 20

1d. ,

0 2 4 6 8 10 12 14 16 18 20

Multiplying and Dividing  
by Positive Numbers

ACTIVIT Y 

4.2

Next, let’s investigate what happens when each side of an inequality 
is multiplied or divided by the same positive number.

Consider the inequality  3 , 6 .

0 1 2 3 4 5 6 7 8 9 10

1. Perform each operation to the numbers 3 and 6. Then, 
plot the new values on the number line. Finally, write a 
corresponding inequality statement.

a. Multiply each number by    1 __ 2   .

 

 3  (  1 __ 2  )     6  (  1 __ 2  )  

b. Multiply each number by 2.

 

 3(2)   6(2)

c. Multiply each number by 3.

 

 3(3)   6(3)

d. Divide each number by    1 __ 2   .

 

 3 4    1 __ 2      6 4    1 __ 2     or      3  ___ 
  1 __ 2  
          6  ___ 

  1 __ 2  
   

Remember, the 
representation 
for division 
can include 
fraction 
notation.

LESSON 4: Be Greater Than   •   7
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18   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
1e. ,

0 1 2 3 4 5 6 7 8 9 10

1f. ,

0 1 2 3 4 5 6 7 8 9 10

   2.  The resulting number  
on the left is still less than 
the resulting number on 
the right when I multiply 
or divide both sides 
by a positive number. 
Therefore, the resulting 
inequality symbol remains 
the same.

   3.  Multiplying both sides 
of the inequality by the 
same positive value or 
dividing the same positive 
value from both sides of 
the inequality does not 
change the inequality 
symbol.

4a.   x , 6 

NOTES

8   •   TOPIC 2: Two-Step Equations and Inequalities

e. Divide each number by 2.

 

 3 4 2   6 4 2 or    3 __ 2         6 __ 2   

f. Divide each number by 3.

 

 3 4 3   6 4 3 or    3 __ 3         6 __ 3   

2. When you multiply the same positive number to each side of 
the inequality or divide the same positive number from each 
side of the inequality, what do you notice about the resulting 
inequality symbol?

3. Identify the constraints of the value a that makes Robin's 
claim correct.

4. Consider the inequality  2x , 6(2) .

a. Write an inequality to describe the possible values of x.

Robin
No matter what positive number I multiply to or divide 
from both sides of the inequality, the relationship 
between the two sides of the inequality stays the same:

 3 < 6 
 3(a) < 6(a) 

   3 __ a   <   6 __ a   
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Answers
4b.  I can divide by 2 on 

both sides of the original 
inequality to determine 
my answer.

    5.  I can divide by 2 on both 
sides of the inequality.  
 x , 3 

  6a.  3b $ 27 

 b $ 9 

5 6 7 8 9 10 11 12 13 14 15

Beth will be at least  
9 years old.

6b.  3b , 30 

 b , 10 

5 6 7 8 9 10 11 12 13 14 15

Beth will be less than  
10 years old.

6c.  3b 5 42 

 b 5 14 

14 15 16 17 18 19 20 21 22 23 24

Beth will be 14 years old.

LESSON 4: Be Greater Than   •   9

b. What could you do to both sides of the original inequality to 
determine your answer to part (a)?

5. Suppose you have the inequality  2x , 6 . Determine the 
possible values of x. Explain your reasoning.

6. Michelle is 3 times as old as her sister Beth. 
For each question, write and solve an equation or inequality to 
describe Beth’s possible ages. Then, graph the solution set on 
the number line.

a. How old will Beth be when Michelle is at least 27 years old?

 

b. How old will Beth be when Michelle is younger than  
30 years old?

 

c. How old will Beth be when Michelle is 42 years old?

 

AccG7_M02_T02_L04_Student Lesson.indd   9 6/23/21   1:57 PM

AccG7_M02_T02_L04_TIG.indd   19 6/23/21   7:44 PM



20   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
7a.  x $ 4.5 

4 5 6 7 8 9 10 11 12 13 14

7b.  x # 63 

60 61 62 63 64 65 66 67 68 69 70

7c.  24 , x 

 x . 24 

20 21 22 23 24 25 26 27 28 29 30

8. Answers will vary.

10   •   TOPIC 2: Two-Step Equations and Inequalities

7. Solve each inequality and graph the solution set on the 
number line.

a.  10x $ 45 

 

b.    x __ 3   # 21 

 

c.  3 , x 4 8 

 

8. Choose one of the inequalities from Question 7 and write  
a real-world situation that can be modeled by the 
algebraic statement.
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Answers

1a. .

–5 –4 –3 –2 –1 0 1 2 3 4 5

1b. .

0–2–4–6–8–10–12–14–16–18–20

1c. .

–20 –18 –16 –14 –12 –10 –8 –6 –4 –2 0

LESSON 4: Be Greater Than   •   11

Multiplying and Dividing  
by Negative Numbers

ACTIVIT Y 

4.3

Finally, let’s investigate what happens when each side of an 
inequality is multiplied or divided by the same negative number.

Consider the inequality  3 , 6 .

0 1 2 3 4 5 6 7 8 9 10

1. Perform each operation to the numbers 3 and 6. Then, 
plot the new values on the number line. Finally, write a 
corresponding inequality statement.

a. Multiply each number by 2   1 __ 2   .

 

 3  (2  1 __ 2  )     6  (2  1 __ 2  )  

b. Multiply each number by 22.

 

 3(22)   6(22)

c. Multiply each number by 23.

 

 3(23)   6(23)
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22   •   TOPIC 2: Two-Step Equations and Inequalities

Answers

1d. .

0–2–4–6–8–10–12–14–16–18–20

1e. .

–5 –4 –3 –2 –1 0 1 2 3 4 5

1f. .

–5 –4 –3 –2 –1 0 1 2 3 4 5

2.  The resulting inequality is 
reversed in order to keep 
the statement true.

12   •   TOPIC 2: Two-Step Equations and Inequalities

d. Divide each number by 2   1 __ 2   .

 

 3 4   (2  1 __ 2  )     6 4   (2  1 __ 2  )   or    3 ______ 
 (2  1 __ 2  )  

         6 ______ 
 (2  1 __ 2  )  

   

e. Divide each number by 22.

 

 3 4 (22)   6 4 (22) or      3 _____ 
(22)

         6 _____ 
(22)

  

f. Divide each number by 23.

 

 3 4 (23)   6 4 (23) or    3 _____ 
(23)

         6 _____ 
(23)

   

2. When you multiply the same negative number to each side of 
the inequality or divide the same negative number from each 
side of the inequality, what do you notice about the resulting 
inequality symbol?
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LESSON 4: Be Greater Than   •   23

Answers
   3a.  Sample answer.  

 210, 28, 26  
 24(210) 5 40 , which is 
not , 20, so 210 is not 
a solution. 
 24(28) 5 32 , which is 
not , 20, so 28 is not 
a solution. 
 24(26) 5 24 , which is 
not , 20, so 26 is not 
a solution.

    Sample answer.  
23, 0, 5 
 24(23) 5 12 , which is , 
20, so 23 is a solution. 
 24(0) 5 0 , which is , 20, 
so 0 is a solution. 
 24(5) 5 220 , which is , 
20, so 5 is a solution.

Jenna has the correct 
solution for the inequality  
24x , 20 . It is necessary 
to reverse the inequality 
symbol when dividing by a 
negative value.

3b.  Jenna’s method and 
solution are correct. Cross 
out Brendan’s solution.

LESSON 4: Be Greater Than   •   13

3. Jenna and Brendan are trying to solve 24x , 20. Consider 
their solutions and explanations.

–15–14–13–12–11–10–9 –8 –7–6–5–4 –3–2 –1 0

Brendan’s Solution

I divided both sides by –4 to solve the inequality.

–4x < 20
x < –5

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

Jenna’s Solution

I know that when I multiply or divide any given number
by a negative number, I have to pay attention to the sign

of my answer. So when I divide both sides of the
inequality by – 4, the inequality sign should reverse. 

–4x < 20
x > –5

a. Determine who is correct. List three values from each 
person’s solution, and verify that those solutions make the 
original inequality 24x , 20 true. What do you notice? 
Explain your reasoning.

 Check for Brendan’s solution. Check for Jenna’s solution.

b. Circle the correct solution and explanation, and cross out 
the incorrect solution and explanation from Brendan’s and 
Jenna’s work.
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24   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
4a.  x . 2 

–4 –2 0 2 4 6 8 10

Sample answer.  
Three possible values 
from the solution are 3, 5, 
and 10.

 8(3) 5 24 , which is . 16, 
so 3 is a solution.

 8(5) 5 40 , which is . 16, 
so 5 is a solution.

 8(10) 5 80 , which is . 16, 
so 10 is a solution.

4b.  x # 212 

–14 –12 –10 –8 –6 –4 –2 0

Sample answer.  
Three possible values 
from the solution are 212, 
215, and 230.

    212 ____ 3    5 24 , which is # 24, 
so 212 is a solution.

    215 ____ 3    5 25 , which is # 24, 
so 215 is a solution.

    230 ____ 3    5 210 , which is # 24, 
so 230 is a solution.

4c.  x . 27 

–14 –12 –10 –8 –6 –4 –2 0

Sample answer.  
Three possible values 
from the solution are  
26, 0, and 2.

 25(26) 5 30 , which is 
, 35, so 26 is a solution.

25(0) 5 0, which is , 35, 
so 0 is a solution.

 25(2) 5 210 , which is 
, 35, so 2 is a solution.

4d.  x # 210 

–14 –12 –10 –8 –6 –4 –2 0

Sample answer.  
Three possible values 
from the solution are 210, 
212, and 220.

   210 ____ 
22   5 5 , which is $ 5, so 210 is a solution.

   212 ____ 
22   5 6 , which is $ 5, so 212 is a solution.

   220 ____ 
22   5 10 , which is $ 5, so 220 is a solution.

14   •   TOPIC 2: Two-Step Equations and Inequalities

4. Solve each inequality and graph the solution set. Then, list 
three values from each solution set, and verify that each value 
makes the original inequality true.

a.  8x . 16 

c.  25x , 35 

b.    x __ 
3
   # 24 

d.    x __ 
22

  
 
$ 5 
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LESSON 4: Be Greater Than   •   25

Answers
1.  4p 1 55 , 75 

 p  , 5 

   Aaron can purchase at 
most 4 packages

2.  First, I need to add 
2 to each side of the 
equation. Then, I need 
to divide both sides by 
3. The solution is  x 5 3 .

LESSON 4: Be Greater Than   •   15

Solving Two-Step Inequalities
ACTIVIT Y 

4.4

Aaron wants to buy new football pads that cost $55.00 at 
GoodSportsBuys.com. The online store charges $11 for shipping 
on orders less than $75. He also wants to buy some packages of 
eyeblack strips for $4 each, but he does not want to pay more than 
the $11.00 shipping fee. 

1. Write and solve an inequality that describes the possible 
number of packages of eyeblack strips Aaron can purchase 
and still remain in the $11.00 shipping fee category. Let p 
represent the number of packages of eyeblack strips. Explain 
your solution in terms of the problem situation.

You just solved a problem that involved setting up and solving a 
two-step inequality. Let's compare and contrast the strategies and 
solutions of an equation and inequality that are similar in structure. 

2. Describe the steps you would take to solve the equation  
3x 2 2 5 7 . Then, solve the equation.
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26   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
  3a.  The numbers 3, 4, 5, 

6, and 7 should be 
circled. 

Answers will vary. 
Three additional 
solutions to the 
inequality are 8, 9, 
and 10.

3b.  The numbers 3, 4, 5, 
6, and 7 should be 
circled.

  Answers will vary. 
Three additional 
solutions to the 
inequality are 8, 9, 
and 10.

3c.  The numbers 3, 4, 5, 
6, and 7 should be 
circled.

  Answers will vary. 
Three additional 
solutions to the 
inequality are 8, 9, 
and 10.

4.     The solutions are all 
the same.

5.     The solutions I wrote 
for each inequality 
were all greater than or 
equal to 3.

6.     The steps are the 
same. The three 
inequalities are 
equivalent, so I can 
solve  3x 2 2 $ 7  
with the same steps I 
would use for solving  
 3x 2 2 5 7. 

16   •   TOPIC 2: Two-Step Equations and Inequalities

3. A set of possible solutions for each inequality is shown. 
Circle the solutions that make the inequality true. Then, list 
three additional solutions to the inequality.

a.  3x 2 2 $ 7 

 {–2, 21, 0, 1, 2, 3, 4, 5, 6, 7}

b.  3x $ 9 

 {–2, 21, 0, 1, 2, 3, 4, 5, 6, 7}

c.  x $ 3 

 {–2, 21, 0, 1, 2, 3, 4, 5, 6, 7}

4. What do you notice about the solutions you circled in  
Question 3, parts (a) through (c)?

5. What do you notice about the three additional solutions you 
wrote for each inequality?

6. Compare the sequence of the three inequalities to the steps 
you used to solve the equation in Question 2. What do you 
notice? Explain your reasoning.

To determine 
if a value is a 
solution to an 
inequality, use 
substitution. 
If the resulting 
inequality is 
true, then it's 
a solution!
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LESSON 4: Be Greater Than   •   27

Answers
7. 

–4 –2 0 2 4 6 8 10

8. Answers will vary. 

9. Ella multiplied by 24 on 
both sides to eliminate 
the fractions. When she 
did this, she reversed the 
inequality symbol. Then she 
solved the equation similar 
to solving any two-step 
equation.

 Jeff divided both sides 
by 24 to eliminate the 
fractions. When he did this, 
he should have reversed 
the inequality symbol, but 
he did not. The correct 
solution is x . 21.

NOTES

LESSON 4: Be Greater Than   •   17

7. Graph the solution set for  3x 2 2 $ 7 .

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

You can check your solution to an inequality by choosing a value that 
is in your solution set and substituting it into the original inequality. 
If that substituted value makes the inequality true, then you have 
verified a correct solution.

8. Choose a value from the solution set of the inequality  
 3x 2 2 $ 7 , and verify that it is a solution.

9. Analyze the solution strategy and solution for each inequality.

Ella

  -  1 __ 2  x +   3 __ 4   < 2 

-4  (-  1 __ 2  x +   3 __ 4   < 2)  

  2x - 3 > -8 

  2x > -5 

  x >   -5 __ 2   

  x > -2.5 

Jeff
 -12x + 20 < 32 

   -12x + 20 ________ -4    <   32 __ -4   

  3x - 5 < -8 
  3x < -3 
  x < -1 

 Describe the strategy that 
Ella used correctly.

 Identify the error in Jeff’s 
strategy and determine the 
correct solution.
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28   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
 10a.  x , 211 

–14 –12 –10 –8 –6 –4 –2 0

10b.   212 $ x  or  x # 212 

–14 –12 –10 –8 –6 –4 –2 0

10c.    x . 1.2   
Answer is approximate.

–5 –4 –3 –2 –1 0 1 2 3 4 5

10d.   x . 26.5 

–5 0 5 10 15 20 25 30

10e.  x $ 211 

–14 –12 –10 –8 –6 –4 –2 0

18   •   TOPIC 2: Two-Step Equations and Inequalities

Don't forget 
about all 
the solution 
strategies you 
have learned.

10.   Solve each inequality or equation, and show your work. 
Then, graph the solution set on a number line.

  a.  2x 1 5 , 217 

  c.  6.5x 2 1.1 . 6.9 

b.  97 # 28x 1 1 

d.  10 ,   2x 2 3 _______ 
5
   

  e.  18 $ 2x 1 7 
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Answers
1. Sample answer.  

The Properties of 
Inequalities state that 
if I perform the same 
operation to both sides 
of the inequality, the 
relationship is maintained. If 
c , 0 when dividing, I need 
to reverse the inequality 
sign. For the most part, they 
are similar to the Properties 
of Equality, except for the 
fact that when you multiply 
or divide by a negative 
number, the inequality 
symbol must be reversed 
to maintain the inequality 
relationship.

2. If  a , b , then    a __ c    .    b __ c   , for  
 c , 0 .

 If  a . b , then    a __ c    ,    b __ c   , for  
 c , 0 .

3. To solve an inequality, I 
perform inverse operations 
on both sides of the 
original inequality to isolate 
the variable. I keep the 
inequality sign the same 
unless I multiply or divide 
by a negative number; 
in that case, I reverse the 
direction of the inequality 
sign.

 To check my solution, I 
substitute a value from the 
solution set into the original 
inequality. Then, if the 
value makes the inequality 
true, it is a solution to the 
inequality.

NOTES

LESSON 4: Be Greater Than   •   19

TALK the TALK

Summarizing Inequalities

The Properties of Inequalities allow you to solve inequalities 
involving any numbers.

Properties of 
Inequalities For all numbers a, b, and c,…

Addition Property  
of Inequalities

If  a , b , then  a 1 c , b 1 c .
If  a , b , then  a 1 c . b 1 c .

Subtraction Property  
of Inequalities

If  a , b , then  a 2 c , b 2 c .
If  a , b , then  a 2 c . b 2 c .

Multiplication Property  
of Inequalities

If  a , b , then a ?  c . b ? c , for  c . 0 .
If  a , b , then a ?  c . b ? c , for  c . 0 .

Division Property  
of Inequalities

If  a , b , then    a __ c   ,   b __ c  ,  for  c . 0 .

If  a , b , then    a __ c   .   b __ c  ,  for  c . 0 .

These properties also hold true for # and $.

1. Write a paragraph to summarize your understanding of the 
Properties of Inequalities.

2. State the Division Property of Inequalities for  c , 0 .

3. Describe how to solve any inequality. How do you check to 
see if a value is a solution to an inequality?
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30   •   TOPIC 2: Two-Step Equations and Inequalities

Answers
4a. Answers will vary. 

4b. Answers will vary. 

4c. Answers will vary. 

20   •   TOPIC 2: Two-Step Equations and Inequalities

NOTES 4. Write a real-world situation that can be modeled by each 
inequality. Be sure to define your variables.

a.  20 . 5 1 3.25m 

b.  65 1 20x $ 150 

c.  66 2    1 __ 2   s . 32 
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LESSON 4: Be Greater Than   •   1

Assignment Answers
Write

Answers may vary. To solve an 
inequality and an equation, I 
need to isolate the variable by 
using inverse operations. If I 
multiply or divide by a negative 
number, I need to reverse the 
direction of the inequality.

Practice

1a. iii

1b. i

1c. iv

1d. ii

 2a.  x $ 6   

0 1 2 3 4 5 6 7 8 9 10

2b.  21 > x  or  x < 21 

–5 –4 –3 –2 –1 0 1 2 3 4 5

2c.  x # 10 

0 1 2 3 4 5 6 7 8 9 10  
2d.  3 > x  or  x < 3 

0 1 2 3 4 5 6 7 8 9 10  
2e. x , 224

–28 –27 –26 –25 –24 –23 –22 –21 –20 –19 –18

2f.  x # 24.5 

–12 –11 –10 –9 –8 –7 –6 –5 –4 –3 –2

3a.   4 . x  or  x , 4  

0 1 2 3 4 5 6 7 8 9 10

3b.   x ≤ 3  

0 1 2 3 4 5 6 7 8 9 10

3c.   240 # x  or  x $ 240  

–100 –80 –60 –40 –20 0

3d.   x . 221  

–30 –28 –26 –24 –22 –20

4a.   53.95 + 8c $ 145.75,  
c $ 11.475.   
Carole must wash at least 
12 cars.

4b.  No. The answer to the inequality is a decimal and Carole can’t wash only part 
of a car. The only answers in the solution set that could be answers to the 
question are whole numbers.

 5.   15 $ 5.25g 1 3.90(1  3 __ 4  ) ,  g #   15 2 6.825 _________ 5.25    or  g # 1.5571 . David can buy at most 
1.55 pounds of gummy bears.

Stretch

1.  x $     2137 _____ 28    
–10 –9 –8 –7 –6 –5 –4 –3 –2 –1 0

2.  x . 1.5  0 1 2 3 4 5

3.  2 . x   
0 1 2 3 4 5 6 7 8 9 10

4.  x # 200   
0 100 200 300 400 500

LESSON 4: Be Greater Than   •   1

Assignment

Practice
1. Match each inequality with the correct solution.

a.  x , 22        i.  4x 1 12 , 20 

b.  x , 2      ii.  55 < 35 1 10x 

c.  x . 22    iii. 2  3 __ 2   x 1 12 . 15 

d.  x . 2    iv.  28x , 16 

2. Solve each one-step inequality and graph the solution set on a number line.

a.  x 1 7 $ 13    b.  24 . x 2 3 

c.    x __ 4   #   5 __ 2      d.  18.3 . 6.1x 

e.  3 ,   x ___ 
28       f.  210x  $ 45 

3. Solve each two-step inequality and graph the solution set on a number line.

a.  217 , 3 2 5x   b.  21 2 9x  $ 26 

c.  2500  # 11x 260   d.  2x 1 38 , 59 

4. Carole has $53.95 and she washes cars for $8 each. Carole wants to attend a musical that costs $145.75. 

a. Write and solve an inequality to determine the minimum number of cars Carole must wash to be able 

to buy the ticket to the musical.

b. Is the answer to the question that same as the solution to the inequality? Explain.

5. David has $15 to spend at the gourmet candy store. He wants to buy gummy bears and jelly beans.  

Gummy bears are $5.25 per pound and jelly beans are $3.90 per pound. If David already has 1   3 __ 4    pounds  

of jelly beans, how many pounds of gummy bears can he buy? (Weights are measured to the nearest  

hundredth.) Write and solve an inequality to determine the maximum number of pounds of gummy bears 

David can buy.

Remember
To solve an inequality means to determine what value or values 

will replace the variable to make the inequality true. 

Write
Explain how solving an inequality 

is similar to and different from 

solving an equation.

Stretch
Solve each inequality and graph the solution set on a number line.

1.  7(4x 1 9) 2 13 $ 287    2.  0.25(3 2 x) , 0.375 

3.  78 , 29x 2 3(256 1 12x)   4.  0.20x 2 0.08(x 2 10)  # 24.80 

LESSON 4: Be Greater Than
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Assignment 
Answers
Review

1.  x 5   11 ___ 6   

2.  x 5 1.4 

3.  22  (x 2   7 __ 2  )   

4.  3(x 2 4) 

5.  2  9 ___ 14    x 2 4  2 __ 3   

6.  270.9x 1 14.4 

Review
Solve each two-step equation.

1.  2(3x 1 4) 5 19   2.  23.2x 1 9.1 5 4.62 

Rewrite each linear expression by factoring out the coefficient of the variable.

3.  22x 1 7    4.  3x 2 12 

Use properties to rewrite each expression with the fewest possible terms.

5.   (  6 __ 
7

  x 1 4  1 __ 
3

   )  1  (21  1 __ 
2

  x 2 9)  

6.  (10.7x 2 19.2) 2 (81.6x 2 33.6) 

2   •   TOPIC 2: Two-Step Equations and Inequalities
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Module 2 Topic 3 Lesson 2

Stretches, Stacks, and Structure



Stretches, 
Stacks,  
and Structure 
Structure of Linear Equations

2

Lesson Overview
Students write and solve equations for more complicated contexts. They use tables to create 
equations that require the use of the expression  (n 2 1)  to represent the quantity of the 
independent variable except for the initial value. They compare the two forms of the same 
equation and write possible scenarios that could be modeled by the new equations. Students 
use different representations—the two different forms of the equation and the graph—to 
answer questions about each context. They also relate the equations to the graphs. Students 
analyze the different forms of linear equations to reveal aspects on the problems and how the 
quantities are related. They generalize interpretations for each form of the equations in terms of 
the equations and in terms of the graphs. 

Grade 7  
Expressions, Equations, and Relationships
(7) The student applies mathematical process standards to represent linear 
relationships using multiple representations. The student is expected to:
  (A) represent linear relationships using verbal descriptions, tables, graphs, and equations 

that simplify to the form  y 5 mx 1 b .
(10) The student applies mathematical process standards to use one-variable equations 
and inequalities to represent situations. The student is expected to:
  (A) write one-variable, two-step equations and inequalities to represent constraints or 

conditions within problems.
(11) The student applies mathematical process standards to solve one-variable 
equations and inequalities. The student is expected to:
 (A) model and solve one-variable, two-step equations and inequalities.

ELPS
1.A, 1.D, 1.F, 2.C, 2.D, 2.G, 2.H, 3.A, 3.B, 3.C, 3.D, 4.A, 4.B, 4.C, 4.K, 5.E

Essential Ideas
• More complex equations may require use of the Distributive Property and/or combining 

like terms in order to simplify an equation to a two-step equation.
• Writing a linear equation in a different form can reveal information about the problem situation.

MATERIALS
None

LESSON 2: Stretches, Stacks, and Structure   •   1
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Lesson Structure and Pacing: 3 Days
Day 1
Engage

Getting Started: Learning the Limo Business
Students examine the cost structures for two different limousine companies in order to 
create a competitive cost structure for a third company. Students will use this table in 
Activity 2.1. 

Develop

Activity 2.1: Different Forms, Same Equation
Students write and solve equations for more complicated contexts. They use a table to 
create equations that require the use of the expression  (x 2 1)  to represent the quantity of 
the independent variable except for the initial value. The resulting equation, y 5 a 1 b(x 2 1)  
requires the use of the Distributive Property and combining like terms prior to solving the 
resulting two-step equation. Students compare the two forms of the same equation and 
write possible scenarios that could be modeled by the new equations.

Day 2

Activity 2.2: Comparing Graphs of Linear Equations
Students compare the heights of stacks of round and square containers. They identify 
the variable quantities of the situation and which quantity depends on the other quantity. 
Students use a table of values to graph the heights of both stacks on the same coordinate 
plane. Then students write equations that require the use of the expression  (c 2 1)  for 
each stack. They use the various representations to answer questions about each stack. 
Students rewrite the equations in the form  y 5 ax 1 b , interpret the values in the new 
equations, and relate the equations to the graphs. 

Day 3

Activity 2.3: Interpreting Forms of Equations
Students analyze the different forms of linear equations they wrote in Activities 2.1 and 
2.2 to reveal aspects on the problems and how the quantities are related. They generalize 
interpretations for each form of the equations in terms of the equations and in terms of 
the graphs. Students then write the equations from Activity 2.2 in an additional form and 
interpret the form in terms of the problem situation. 

Demonstrate
Talk the Talk: Back to the Limos!
Students use the equations from Activity 2.1 to determine which of two linear graphs 
represents each equation.

2   •   TOPIC 3: Multiple Representations of Equations
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ENGAGEGetting Started: Learning the Limo 
Business

Facilitation Notes
In this activity, students examine the cost structures for two different 
limousine companies in order to create a competitive cost structure 
for a third company. Students will use this table in Activity 2.1. 

Ask a student to read the introductory paragraph aloud. Discuss 
both the paragraph and table and complete Question 1 as a class.

Questions to ask
• What patterns do you notice in the table?
• When renting a limousine, why do you think companies 

charge more money for the first hour than the other hours? 
• If you planned on renting a limousine for 4 hours, what 

company would you choose?
• If you planned on renting a limousine for 2.5 hours, what 

company would you choose? 
• If you planned on renting a limousine for 1 hour, what 

company would you choose?
• If you planned on renting a limousine for an evening, what 

company would you choose?
• If wanted to know the cost for 10 hours, why is doubling the 

cost for 5 hours an incorrect strategy?
• Why might the response, “It depends” be the best response 

for Question 1?
• Does this table represent a proportional relationship? How 

can you tell?
Differentiation strategies
To extend the activity, have students:

• Write inequalities for the time frame when each plan is the 
less expensive plan.

• Explain what constant in their price structure each company 
should emphasize when advertising.

LESSON 2: Stretches, Stacks, and Structure   •   3
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Activity 2.1
Different Forms, Same Equation 

Facilitation Notes
In this activity, students write and solve equations for more 
complicated contexts. They use a table to create equations that 
require the use of the expression  (x 2 1)  to represent the quantity of 
the independent variable except for the initial value. The resulting 
equation,  y 5 a 1 b(x 2 1)  requires the use of the Distributive property 
and combining like terms prior to solving the resulting two-step 
equation. Students compare the two forms of the same equation and 
write possible scenarios that could be modeled by the new equations. 

In high school, students will use piecewise equations to model these 
same types of situations; however, that is beyond the scope of grade 7. 

Differentiation strategy
Split the class, with half of the class answering questions regarding 
Limousines by Lilly and the other half answering questions regarding 
Transportation with Class. Share responses as a class so that 
everyone experiences a summary regarding both companies. Note 
that Questions 1 through 4, which refer to Limousines by Lilly, have 
more scaffolding than Question 5, which refers to Transportation 
with Class. For this reason, direct the students only working on 
Question 5 to answer Questions 1 through 3 in place of parts 
(a) through (e), but with the Transportation with Class given 
information, and then answer Question 5 part (f). 

Have students work with a partner or in groups to complete 
Questions 1 through 4. Share responses as a class.

As students work, look for
• Errors demonstrating the arithmetic to answer Question 1 

part (c) and part (d). Work may look like this:  23.75 3 9 5 
213.75 1 99.99 5 313.74 , showing a series of operations that 
do not demonstrate equalities. Have students rewrite the 
series of operations accurately as: 23.75 3 9 5 213.75;  
213.75 1 99.99 5 313.74.

• A generalization of the process, rather than using specific 
values, in Question 1 part (e). Encourage students to use as 
few numbers as possible to move towards responses such 
as, “I took the number of hours and subtracted 1 before I 
multiplied by the rate (23.75), then I added that product to 
the cost for the first hour (99.99).” This will help students 
see the structure of the problem and write an equation to 
model it.

DEVELOP

4   •   TOPIC 3: Multiple Representations of Equations
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Differentiation strategies
To scaffold support with writing or understanding the equation,

• Ask students why the following equations do or do not model the 
situation:
 t 5 23.75h 1 99.99 
 t 5 23.75h 1 99.99 2 23.75 
 t 5 23.75(h 2 1) 1 99.99 
Then, discuss how the second and third equations are equivalent.

• Encourage students to use phrases first, then math symbols.
• Have students refer to their process in Question 1 parts (c), (d), and (e).

Questions to ask
• When calculating the cost of a ten hour rental, why did you multiply 9 

times the cost per hour rather than 10 times the cost per hour?
• Why is the expression  (h 2 1)  used in your equation? 
• Is there another possible way to write the equation?
• What is the meaning of each component of your equation?
• What is the meaning of the value 76.24 in the problem situation? 

Have students work with a partner or in groups to complete Question 5. 
Share responses as a class.

Questions to ask
• Why is the expression  (h 2 1)  used in your equation? 
• Is there another possible way to write the equation?
• What is the meaning of each component of your equation?
• What is the meaning of the value 53.44 in the problem situation? 

Have students work with a partner or in groups to complete Question 6. 
Share responses as a class.

Questions to ask
• When providing advice to Katie, did you think it was more important 

to charge less than the competitors for the first hour, each additional 
hour, both or neither? Explain. 

• What other pricing framework could Katie use rather than charging 
a set price for the first hour and another rate for the additional 
hours? Do you think setting a pricing framework different from her 
competitors would help or hinder Katie’s business?

Differentiation strategy
To extend the activity, encourage students to develop their own limousine 
rental fee schedule. They will revisit this activity and see Katie’s fee 
schedule at the end of this lesson.

LESSON 2: Stretches, Stacks, and Structure   •   54   •   TOPIC 3: Multiple Representations of Equations
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Summary
For situations that have a constant rate except for the initial value, 
the expression  (n 2 1)  is used to represent the quantity of the 
independent variable except for the initial value. 

Activity 2.2
Comparing Graphs of Linear Equations 

Facilitation Notes
In this activity, students compare the heights of stacks of round 
and square containers. They identify the variable quantities of 
the situation and which quantity depends on the other quantity. 
Students use a table of values to graph the heights of both stacks 
on the same coordinate plane. Then students write equations that 
require the use of the expression  c 2 1  for each stack. They use 
the various representations to answer questions about each stack. 
Students rewrite the equations in the form  y 5 ax 1 b , interpret the 
values in the new equations, and relate the equations to the graphs. 

Ask a student to read the scenario aloud. Discuss the scenario and 
table as a class.

Differentiation strategy
Have manipulatives that can be stacked, such as storage 
containers or styrofoam cups, for a demonstration or individual 
group use. It is important that the manipulatives have a consistent 
length that can be easily seen when the objects are stacked.
Questions to ask

• What is another example that demonstrates this stacking or  
nesting concept?

• What patterns do you notice in the table?
• What is the height of one round container?
• Why isn’t 18 centimeters the height of two round containers?
• How is this situation similar in structure to the limousine rental 

problem?
• Does this table represent a proportional relationship? How can 

you tell?

Have students work with a partner or in groups to complete 
Questions 1 through 3. Share responses as a class.

Differentiation strategy
To scaffold support with graphing, provide students scaled 
graphs.

6   •   TOPIC 3: Multiple Representations of Equations
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Questions to ask 
• How were the upper and lower bounds determined? 
• How do you know which quantity to put on which axis when 

graphing the situation? 
• What is a good rule of thumb to use when determining the 

intervals for the graph? 
• How can you tell if the data points are discrete or continuous? 
• If a question is asked about a data point that is beyond your 

graph, how will you answer the question? 
• Can there be a point between two of the graphed data 

points? 
• Is (0, 0) a data point? 
• Did you place (0, 0) on the graph? 
• Does the point (0, 0) line up with the other points on the 

graph? Why or why not? 
• How do the graphs of the round and square containers 

compare to each other?
• Which graph is steeper? Why do you think that is the case?
• Which graph starts out higher than the other? Why do you 

think that is the case?

Have students work with a partner or in groups to complete 
Questions 4 through 8. Share responses as a class.

Questions to ask 
• How did you determine the difference in height when you 

added another container to the stack?
• Why will the difference be the same each time an additional 

container is stacked? 
• How did you determine your equation?
• What is another equation that models this situation?
• Why does it make sense to use  (c 2 1)  rather than c in this  

problem situation? 
• How can you tell when a problem situation will require the 

expression  (c 2 1)  rather than c? 
• What property did you use to write your equations in the form  

 y = ax 1 b ?
• How can you tell from your equation which stack started with 

a greater height?
• How can you tell from your equation which stack gets taller 

faster (if you are adding the same number of containers to 
both stacks at the same time)?

• How can you tell from your graph which stack started with a  
greater height?

LESSON 2: Stretches, Stacks, and Structure   •   76   •   TOPIC 3: Multiple Representations of Equations
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• How can you tell from your graph which stack gets taller 
faster (if you are adding the same number of containers to 
both stacks at the same time)?

• Do you think both stacks will ever be the same height with the 
same amount of containers? How can you tell?

Have students work with a partner or in groups to complete 
Questions 9 and 10. Share responses as a class.

Questions to ask
• How did you determine the height of two dozen containers?
• What height should Storage Pro make its shipping boxes? 
• How did you determine how many containers can fit in the 

boxes that are 45 centimeters tall?

Summary
For situations that have a constant rate except for the initial value, 
the expression (n 2 1) is used to represent the quantity of the 
independent variable except for the initial value. This relationship 
can be interpreted through a graph, as well as through the situation, 
table and equation.

Activity 2.3 
Interpreting Forms of Equations 

Facilitation Notes
In this activity, students analyze the different forms of linear 
equations they wrote in Activities 2.1 and 2.2 to reveal aspects on 
the problems and how the quantities are related. They generalize 
interpretations for each form of the equations in terms of the 
equations and in terms of the graphs. Students then write the 
equations from Activity 2.2 in an additional form and interpret the 
form in terms of the problem situation. 

Have students work with a partner or in groups to complete 
Questions 1 through 5. Share responses as a class.

Differentiation strategies
• Use a discussion format rather than having students write their 

responses to the questions. Students may need guidance 
generalizing their answers and forming explanations.

• Encourage the use of examples from the previous activities to 
confirm students’ thinking.

8   •   TOPIC 3: Multiple Representations of Equations
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Misconception
Students may misunderstand the questions and explain the 
meaning of d instead of the d term and a instead of the a term. 
Have students refer back to the definition of a term to understand 
their error.
Questions to ask

• What is the result of d times  (x 2 1) ?
• How does the value of b compare to the value of c?
• Which form makes more sense to you? Why?
• In what situations is using the structure  y 5 ax + b  especially 

useful? 
• In what situations is using an alternate structure more useful 

than the  y 5 ax + b  structure? 

Summary
Situations can be demonstrated by equivalent equations with  
different structures.

Talk the Talk: Back to the Limos!
Facilitation Notes
In this activity, students use the equations from Activity 2.1 to 
determine which of two linear graphs represents each equation.

Have students work with a partner or in groups to complete 
Questions 1 and 2. Share responses as a class.

Questions to ask
• What are the constants in each equation?
• How can the constants in the equations help you figure out 

which line represents which situation?
• How does the structure of Katie’s fee schedule compare to 

the two other limousine services?
• How do Katie’s fees compare to the two other limousine 

services?
• For what number of hours would Katie’s fee be the best 

option?
• Why do you think Katie set up her fee schedule this way?

Summary
Recognizing the structure of a problem and the meaning of 
constants helps to interpret different representations of the 
problem.

DEMONSTRATE
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NOTES
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Warm Up Answers
1.  3x 2 3 

2.  18 2 9x 

3.     1 __ 2   x 2 3 

4.  3x 1 18 

LESSON 2: Stretches, Stacks, and Structure   •   1

LEARNING GOALS
• Write and solve two-step equations. 
• Compare two linear problem situations.
• Rewrite expressions in different forms in problem 

contexts in order to interpret how quantities are related.
• Compare graphs of linear problem situations.
• Compare and interpret forms of linear equations.

All of the linear equations you have written for problem situations have been in the  
form  y 5 ax 1 b . Are there other common forms of equations used to express linear 
problem situations?

WARM UP
Use properties to rewrite.

1.  3(x 2 1) 

2.  29(22 1 x) 

3.    1 __ 2  (x 2 6) 

4.  6 1 3(x 1 4) 

2Stretches, 
Stacks, and 
Structure
Structure of Linear Equations
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Answers
1. Answers will vary.  
  Students may look only 

at the first row and state 
that they would rent 
from Transportation with 
Class because the first 
hour is less than the first 
hour with Limousines by 
Lilly. Most will say that 
they would want the 
limousine for more than 
one hour. After the first 
hour, Limousines by Lilly 
is always less expensive 
than Transportation with 
Class, so they would 
choose Limousines 
by Lilly.

2   •   TOPIC 3: Multiple Representations of Equations

Number of Hours  
Rented

Limousines by Lilly 
Fees (in dollars)

Transportation 
with Class Fees

(in dollars)

1 99.99 89.99

2 123.74 126.54

3 147.49 163.09

4 171.24 199.64

5 194.99 236.19

Getting Started

Learning the Limo Business

Katie is starting her own limousine rental company. She wisely decides 
to check her competitors’ pricing plans before setting her own plan. 
The table shows the fees from two rival limousine rental companies.

Examine the fee schedule for the two limousine companies provided 
in the table.

1. Which company would you choose if you were renting a 
limousine? Support your answer with information from 
the table.
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Answers
1a. The first hour costs 

$99.99.

1b.  Each additional hour 
costs $23.75.

1c.  It would cost $313.74. 
It costs $99.99 for the 
first hour and $23.75 
for each of the next 
9 hours.

1d.  It would cost $384.99. 
It costs $99.99 for the 
first hour and $23.75 
for each of the next 
12 hours.

1e.  I subtracted one 
from the number of 
hours, multiplied that 
answer by $23.75, and 
then added $99.99 to 
that product. 

Do you have an 
estimate for 
the cost to 
rent from Lilly 
for 10 hours?

LESSON 2: Stretches, Stacks, and Structure   •   3

Katie starts by analyzing the cost structure of Limousines by Lilly.

1. Consider the cost of renting a limousine from Limousines 
by Lilly.

a.  What does the first hour of a rental from Limousines  
by Lilly cost?

b. What does each additional rental hour cost from 
Limousines by Lilly after the first hour?

c. What would it cost to rent a limo from Limousines by Lilly 
for 10 hours? Explain your reasoning.

d. What would it cost to rent a limo from Limousines by Lilly 
for 13 hours? Explain your reasoning.

e. Explain how you calculated each cost.

Different Forms,  
Same Equation

ACTIVIT Y 

2.1
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Answers
2.   t = 23.75(h 2 1) 1 99.99 

3a.  I will need the 
Distributive Property 
so that I can rewrite 
the equation without 
parentheses. Then, 
I can combine like 
terms. I can use the 
Commutative Property 
to reorder the terms 
being added.

3b.   t = 23.75h 1 76.24  This 
equation is a two-step 
equation because 
two operations must 
be reversed to isolate 
the variable.

3c.  Same: the coefficient of 
the term that includes 
the variable is 23.75      

  Different: constants, 
99.99 or 76.24 and 
variable expressions,  
h or  (h 2 1) 

3d.  Answers will vary. 
Limousines by Lilly 
charges a booking fee 
of $76.24 and $23.75 
per hour.

4.   h 5 8 . The limousine is 
rented for 8 hours for a 
charge of $266.24.

We used 
properties 
to rewrite 
expressions 
before. 
Now, which 
properties . . . ?

4   •   TOPIC 3: Multiple Representations of Equations

2. Write an equation for the total cost, t, of renting from 
Limousines by Lilly for any given number of rental hours, h.

You can rewrite your equation for Limousines by Lilly before using it 
to solve problems. Previously, you have learned to simplify algebraic 
expressions using a variety of strategies.

3. Rewrite your equation in the form  ax 1 b 5 c .

a. Name the strategies necessary to rewrite the equation 
you wrote.

b. Rewrite the equation you wrote for Limousines by Lilly. 
Explain why the resulting equation is a two-step equation.

c. Compare the two equations you wrote for this company. 
What is the same? What is different?

d. Write a possible fee scenario for Limousines by Lilly to 
match the rewritten equation.

4. Use your equation to calculate how many hours you rented 
from Limousines by Lilly if the total cost is $266.24.
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Answers
5a. The first hour costs $89.99.

5b.  Each additional hour costs 
$36.55.

5c.  t = 89.99 1 36.55(h 2 1) 

5d.  36.55h 1 53.44 5 t        

5e.  Answers will vary. 
Transportation with Class 
charges a booking fee of 
$53.44 and $36.55 per 
hour.

5f.   h = 7 . The limousine is 
rented for 7 hours.

6.   Answers will vary.

LESSON 2: Stretches, Stacks, and Structure   •   5

5. Consider the cost of renting a limousine from Transportation 
with Class.

a. What does the first hour of a rental from Transportation 
with Class cost?

b. What does each additional rental hour cost from 
Transportation with Class after the first hour?

c. Write an equation for the total cost, t, of renting from 
Transportation with Class for any given number of rental 
hours, h.

d. Rewrite your equation in the form  ax 1 b 5 c . 

e. Write a possible fee scenario for Transportation with Class 
to match the rewritten equation.

f. Use your equation to determine the number of hours that 
cost $309.29 from Transportation with Class.

6. What suggestions would you provide to Katie on the fees  
she should charge for her limo rental business?  
Explain your reasoning.
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16   •   TOPIC 3: Multiple Representations of Equations

Answers
1. The variable quantities 

in this problem situation 
are the number of 
containers and the stack 
height for both round 
and square containers.

2. The stack height 
depends on the number 
of containers.

6   •   TOPIC 3: Multiple Representations of Equations

Comparing Graphs of Linear 
Equations

ACTIVIT Y 

2.2

Your job at Storage Pros is to create new boxes to ship the 
company’s plastic containers. Storage Pros makes all different 
shapes and sizes of plastic containers. To ship the containers, the 
lids are removed, allowing the containers to be stacked. Storage 
Pros wants to design its shipping boxes so that they will hold two 
dozen stacks of the plastic containers without lids in stacks of two 
dozen, regardless of the size or shape of the container.

The table shows the data gathered from measuring the heights of 
different-sized stacks of the various plastic containers.

1.  What are the variable quantities in this problem situation?

2. What quantity depends on the other?

Number of 
Containers

Stack Height 
(centimeters)

Round Square

1 9 15

2 9.8 15.4

3 10.6 15.8

4 11.4 16.2

5 12.2 16.6

6

7

13
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Answers
3. Sample Answers. 

Square container
Legend:

Round container

x

y

8

12

16

20

24

28

32

36

4

10 12 14 16 18862 40
Number of Plastic Containers

St
ac

k 
H

ei
g

ht
 (c

on
ta

in
er

s)

Lower 
Bound

Upper 
Bound

Interval

0 20 1

0 40 2

4a.  The height of 1 round 
container is 9 centimeters.

4b.  Adding one round 
container to the stack 
adds 0.8 centimeter to the 
stack height.

4c.  h = 9 1 0.8(c 2 1) 

4d. 

 See graph in Question 3

Draw a line 
to model the 
relationship. 
Do all points on 
the line make 
sense?

LESSON 2: Stretches, Stacks, and Structure   •   7

3.  Create a graph for each container shape’s stack height in terms 
of the number of containers used. Determine the bounds and 
intervals, complete the table, and label your graph clearly. Use 
the symbols in the legend shown when graphing.

Variable 
Quantity

Lower 
Bound

Upper 
Bound Interval

Number of 
Containers

Stack Height

4. Consider the stack of round containers.

a. What is the height of the first round container?

b. How does the height change when one round container is 
added to a stack of round containers?

c. Let h represent the stack height. Write an equation that 
represents the stack height of the round containers in terms 
of the number of round containers, c, in the stack.

d. Use your table, graph, or equation to determine the stack 
height of 6, 7, and 13 round containers. Add these values to 
your table and graph.

x

y

Square container
Legend:

Round container

AccG7_M02_T03_L02_Student Lesson.indd   7 6/23/21   6:52 PM

Number  
of  

Containers

Stack Height 
(centimeters)

Round Square

6 13

7 13.8

13 18.6
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18   •   TOPIC 3: Multiple Representations of Equations

Answers
5a.  h = 15 1 0.4(c 2 1) 

5b. 

 See graph in Question 3

6a.  Both equations have 
the same structure of 
a constant added to a 
product of two factors. 
One of the factors in both 
equations is  c 2 1 . The 
two equations are similar 
because they both model 
containers of a fixed 
height that are placed in 
a stack.

6b.  The constants in the 
equations are different 
because the different 
types of containers result 
in different heights. Also, 
each different shape of 
container changes the 
stack height by a different 
amount when added to 
the stack.

 7a.  Round containers:  
 h = 0.8c 1 8.2  

     Square containers:  
 h = 0.4c 1 14.6 

7b.  In each equation, the 
coefficient of the variable 
represents the “extra” 
height of each container 
that is visible when the 
containers are stacked. 
This includes the first, or 
bottom, container. The 
constant term represents 
the height of the first 
container without the 
height of the part of each 
container that shows.

7c.  The constants in each graph are the y-intercepts, the points at which the lines 
that model the situations intersect the y-axis. The coefficients of the variables 
are height (cm) increase for each 1 container.

8   •   TOPIC 3: Multiple Representations of Equations

5. Consider the stack of square containers.

a. Let c represent the number of containers in a stack of 
square containers, and let h represent the stack height. 
Write an equation that gives the stack height in terms of the 
number of containers in the stack.

b. Use your table, graph, or equation to determine the stack 
height of 6, 7, and 13 square containers. Add these values to 
your table and graph.

6. Analyze the equations you wrote for round and square containers.

a. How are the two equations you wrote similar? Why are 
these equations similar? Explain your reasoning.

b. How are the two equations you wrote different? Why are 
these equations different? Explain your reasoning.

7. The equations you wrote for the heights of the containers can 
be rewritten in equivalent forms.

a. Rewrite each equation in the form  y 5 ax 1 b .

b. Explain what the numbers in the equations mean in terms  
of the problem context.

c. Refer back to the graph. Explain how the numbers in these 
equations and your graphs are related.
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Number of  
Containers

Stack Height 
(centimeters)

Round Square

6 17

7 17.4

13 19.8

AccG7_M02_T03_L02_TIG.indd   18 6/28/21   2:57 PM



LESSON 2: Stretches, Stacks, and Structure   •   19

Answers
8a.  h 5 27.4 cm 

8b.  h 5 24.2 cm 

9.  Approximately 28 cm, 
minimum of 27.4 cm

10a.  c 5 46   

10b.  c 5 76 

NOTES

LESSON 2: Stretches, Stacks, and Structure   •   9

 8.  Use your equations of the form  y 5 ax 1 b  to calculate the 
stack height of:

a. two dozen round containers. 

b. two dozen square containers.

 9.  What height should Storage Pros make its boxes to 
accommodate the height of a stack of two dozen of either 
type of container?

10. Storage Pros had extra boxes that were 45 centimeters tall.

a.  How many round containers can be in each stack inside 
the box?

b. How many square containers can be in each stack inside 
the box?
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20   •   TOPIC 3: Multiple Representations of Equations

Answers
1. See below.

2. The c term represents 
the amount of the 
dependent variable for 
a quantity of one for the 
independent variable.

 The d term represents 
how much more is 
added for all quantities 
of the independent 
variable except the first 
one.

3. The a term represents 
the amount for the 
dependent variable if 
the first quantity of the 
independent variable 
had the same rate as all 
of the others.

 The b term represents 
the additional amount 
that needs to be added 
to the dependent 
variable to make up for 
the difference between 
the rate applied to the 
initial quantity and the 
others.

1. 
 y 5 ax 1 b  y 5 c 1 d(x 2 1) 

Limousines by Lilly  y 5 23.75x 1 76.24  y 5 99.99 1 23.75(x 2 1) 

Transportation with Class  y 5 36.55x 1 53.44  y 5 89.99 1 36.55(x 2 1) 

Round Containers  y 5 0.8x 1 8.2  y 5 9 1 0.8(x 2 1) 

Square Containers  y 5 0.4x 1 14.6  y 5 15 1 0.4(x 2 1) 

Any letter can be 

used as a variable. 

It is common to use 

a and b in forms of 

equations, but the 

different variables 

were used to reduce 

the possibility 

of confusing the 

equations.

10   •   TOPIC 3: Multiple Representations of Equations

Interpreting Forms  
of Equations

ACTIVIT Y 

2.3

In the limousine and container scenarios, you represented the 
situations with two different equations.

1. Complete the table to summarize the different forms of the 
equations. Use the variables x and y for the independent and 
dependent variables.

 y 5 ax 1 b  y 5 c 1 d(x 2 1) 

Limousines by Lilly  y 5 99. 99 1 23.75(x 2 1) 

Transportation with Class

Round Containers  y 5 0.8x 1 8.2 

Square Containers

2. Use your equations to explain the meaning of the c and d 
terms in  y 5 c 1 d(x 2 1) .

3. Use your equations to explain the meaning of the a and b 
terms in  y 5 ax 1 b .
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Answers
4. The coefficients of the 

variable term, d in  
 y = c 1 d(x 2 1)  and a in  
 y = ax 1 b , are the same 
value and are equal 
to the increase in the 
vertical distance for each 
one unit increase in the 
horizontal distance on 
the graph. The constant 
term from  y = ax 1 b  is 
the y-intercept of graph.

5. Answers will vary. 
 Students may prefer  

 y = ax 1 b  when they 
are graphing or solving 
equations, but they 
may prefer one of 
the other two forms 
when representing a 
problem situation that 
has a different rate for 
the first hour or object 
and the same rate for 
each subsequent hour 
or object.

4. Refer back to the graphs of the plastic containers and the 
related equations. Explain if and how the two equations of the 
form  y 5 ax 1 b  can be visualized on the graph.

5. Which form of the linear equations do you prefer? Explain 
your reasoning. How can you 

check that 
your equations 
are correct?

LESSON 2: Stretches, Stacks, and Structure   •   11
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Answers
1. Answers will vary.  

Sample answer: I chose 
to use the equations in 
the form of  y = ax 1  b . 
Limousines by Lilly has 
a constant term, or 
y-intercept, of 76.24. 
Transportation with 
Class has a constant 
term, or y-intercept of 
53.44. So the graph 
of Limousines by 
Lilly would cross the 
axis at a higher point 
than Transportation 
with Class. So 
graph m represents 
Transportation with 
Class and graph n 
represents Limousines 
by Lilly.

2.  c = 124.99 1 49.99(h 2 3) 

NOTES

12   •   TOPIC 3: Multiple Representations of Equations

TALK the TALK

Back to the Limos!

At the beginning of the lesson, you wrote equations for the fee 
schedule of Limousines by Lilly and Transportation with Class.

1. Determine which graph represents each equation. Use your 
equations to explain your reasoning.

  

To
ta

l C
os

t 
(in

 d
ol

la
rs

)

n

m

Number of Hours

2. Suppose Katie decides to charge $124.99 for the first three 
hours and then $49.99 for each additional hour. Write an 
equation to represent Katie’s fee schedule.
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Assignment Answers
Write 

Answers will vary.

Practice 

  1.   1185 5 15 1 45(x 2 2) . Let 
x represent the number 
of yoga classes you can 
take. You can take 28 yoga 
classes for $1185.

  2.   50 5 0.85(x 2 10) . Let 
x represent Clara’s total 
before the discounts. 
Clara’s purchases can 
total $68.82 before her 
discounts.

  3.   215 5 40 1 35(x 2 1) . Let 
x represent the number of 
nights a dog is boarded. 
Henry boarded his dog 
for 6 nights.

4a.  c 5 90.99 1 82.99(p 2 1) 

4b.  c 5 98.99 1 80.99(p 2 1) 

4c.   Wholesaler A:  
c 5 8 1 82.99p ;  
Wholesaler B:  
18 1 80.99p 

4d.  Wholesaler A: $671.92; 
Wholesaler B: $665.92

4e.  The drugstore should 
use Wholesaler B. 
Wholesaler A costs less 
than Wholesaler B only for 
fewer than five packs of 
chairs, at which the cost 
is the same. For more 
than five packs of chairs, 
Wholesaler B costs less.

LESSON 2: Stretches, Stacks, and Structure   •   1

Assignment

Practice
Write an equation to represent each situation. Define your variables and solve 

the equation.

1. At the Namaste Yoga Studio, the first two yoga classes are free with a registration 

fee of $15. Each class after that is $45. How many classes can you take for $1185?

2. Clara has a coupon for $10 off at her favorite clothing store. The coupon 

is applied before any discounts are taken. The store is having a sale, and 

offering 15% off everything. If Clara has $50 to spend, how much can her purchases total before applying 

the discount and her coupon? Round to the nearest cent.

3. A dog kennel charges $40 to board a dog for one night and $35 per night each night after that. Henry 

paid a total of $215 for dog boarding. For how many nights did Henry board his dog?

4. Drake’s Drugstore is getting ready for the upcoming summer season. The manager of the store wants to 

add lawn chairs to the stock. He asks the buyer to determine the two lowest priced wholesalers of lawn 

chairs. The table shows the data that the buyer collects from two wholesalers.

Packs of 
Chairs

Price from Wholesaler A 
(dollars)

Price from Wholesaler B 
(dollars)

1 $90.99 $98.99

2 $173.98 $179.98

3 $256.97 $260.97

4 $339.96 $341.96

a. Let p represent the total number of packs of chairs bought from Wholesaler A and let c represent the 

total cost. Write an equation to calculate the total cost of any number of packs of chairs. 

b. Let p represent the total number of packs of chairs bought from Wholesaler B and let c represent the 

total cost. Write an equation to calculate the total cost of any number of packs of chairs. 

c. Write the equations from parts (a) and (b) in the form  y 5 ax 1 b .

d. Calculate the cost of eight packs of chairs from each wholesaler.

e. The manager wants to buy at least seven packs of chairs. Which wholesaler should the drugstore use 

this year? Explain your reasoning.

Remember
Different forms of an equation reveal different information about a 

problem situation and about other representations of the problem 

situation.

Write
Write a problem situation that 

could be modeled by a linear 

equation in x and y that includes 

the expression  x 2 c , where c is a 

positive integer.

LESSON 2: Stretches, Stacks, and Structure
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2   •   TOPIC 3: Multiple Representations of Equations

Assignment 
 Answers
5a.  Six boards from Build It 

would earn 22.5 reward 
points, seven boards 
would earn 25. Six 
boards from All Things 
Home would earn 20 
reward points, and 
seven boards would 
earn 23.

5b.  Variable quantities: 
the number of boards 
purchased and the 
number of reward 
points earned. The 
number of points 
earned depends on 
the number of boards 
purchased at one time.

5c. See below.

5d.  The difference in the 
number of reward 
points is 2.5. Buying 
one additional board 
during each visit adds 
2.5 reward points.

5e.  The difference in the 
number of reward 
points is 3. Buying 
one additional board 
during each visit adds 3 
reward points.

5f.   Build It: p 5 10 1 2.5 
(b 2 1); All Things 
Home: p 5 5 1 3(b 2 1)

5g.  Build It:  p 5 7.5 1 2.5b ; 
All Things Home:  
 p 5 2 1 3b 

5h.  Geoffrey will earn 37.5 
reward points at Built It 
and 38 reward points at 
All Things Home.

5i.   At Build It, Geoffrey 
would have bought 23 
boards. At All Things 
Home, Geoffrey would 
have bought 21 boards.

5c. 

x

y

4

10 2 3 4 5 6 7 8 9

8

12

16

20

24

28

32

36

Number of Boards

Re
w

ar
d

 P
oi

nt
s

Build It

x

y

4

10 2 3 4 5 6 7 8 9

8

12

16

20

24

28

32

36

Number of Boards

Re
w

ar
d

 P
oi

nt
s

All Things Home

Variable  
Quantity

Lower  
Bound

Upper  
Bound

Interval

Number  
of Boards

0 10 0.5

Reward  
Points

0 40 2

2   •   TOPIC 3: Multiple Representations of Equations

5. Geoffrey owns the Super Backyard Shed Company. He makes custom built sheds for residential 

homeowners, and he buys the majority of his building materials from two large home stores in the area. 

Both stores, Build It and All Things Home, offer reward cards for the purchase of lumber. The more 

boards that Geoffrey buys at one time, the more points he will earn. The points can then be used for 

future purchases. The table shows the number of reward points that he will earn.

Number of Boards 
Purchased

Store

Build It All Things Home

1 10 5

2 12.5 8

3 15 11

4 17.5 14

5 20 17

6

7

a. Complete the table to show the number of reward points earned for the purchase of 6 and 7 boards. 

Use the table and scenario to answer each question.

b. What are the variable quantities in this problem situation? State which quantity depends on 

 the other.

c. Create graphs for each store’s reward points in terms of the number of boards purchased. Identify the 

bounds and intervals. Be sure to label your graph clearly.

d. How does the number of reward points change when the number of boards bought at Build It is 

increased by 1? Explain your reasoning.

e. How does the number of reward points change when the number of boards bought at All Things Home 

is increased by 1? Explain your reasoning.

f. Let p represent the number of reward points and b represent the number of boards purchased at one 

time. Write equations to represent the number of reward points that Geoffrey will earn in terms of the 

number of boards purchased from each store.

g. Rewrite each equation in the form  y 5 ax 1 b . 

h. Determine the number of points that would be earned if Geoffrey buys 12 boards at a time from each 

store.

i. If Geoffrey earned 65 reward points, how many boards could he have bought at each store?
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Assignment  Answers

Stretch

 30x 5 50 1 25(x 2 1) 
. The options cost the 
same when the number of 
snow removals is 5. If Greg 
needs his driveway cleared 
no more than 5 times, he 
would choose his neighbor. 
If Greg needs his driveway 
cleared at least 5 times, 
he would choose Mel’s 
Landscaping.

Review

 1a.  You would have to eat 
208 hotdogs and buns 
in 10 minutes. 

1b.  You would have to eat 
20.8 hotdogs and buns 
every minute. 

2a.  I would have consumed 
104 hotdogs and buns.

2b.  I would have consumed 
124.8 hotdogs and 
buns after one minute, 
145.6 hotdogs and 
buns after two minutes, 
and 166.4 hotdogs 
and buns after three 
minutes.

2c.  Independent variable:  
 t 5 time in minutes 
since 12:05 p.m. 

      Dependent variable:  
h 5 hotdogs and buns 
consumed 

2d. See below.

2e.  h 5 104 1 20.8t 

2f.   t 5 4 . It will take 4 
minutes after 12:05 p.m 
to have consumed a 
total of 187.2 hotdogs 
and buns.

2g.  t 5 21 

2h.  Negative 1 minute 
means 1 minute before 
12:05, or 12:04 p.m.

3a.  x 5 50 

3b.  x 5 6 

2d. 
Time (Minutes) Number of Hotdogs and Buns consumed

t h

0 104

1 124.8

2 145.6

3 166.4

LESSON 2: Stretches, Stacks, and Structure   •   3

Review
1. The winner of the 95th annual hotdog eating contest consumed 207 hotdogs (and buns!) in 10 minutes. 

You are determined to break this record!

a. What would you have to do to break this record?

b. How many hotdogs would you have to eat every minute?

2.  The 96th annual contest begins at noon. Your best friend got caught in traffic and arrives halfway through 

the event.

a. How many hotdogs have you consumed?

b. Assuming you eat at the average rate needed, after the arrival of your best friend, how many total 

hotdogs will you consume in one minute? two minutes? three minutes?

c. Identify and define the independent and dependent variables with their units of measure for  

this situation.

d. Create a table of values for the in minutes after 12:05 pm and the number of hotdogs consumed. 

e. Write an equation for calculating the value of the dependent variable when the value of the 

independent variable is given.

f. Use your equation to determine how long after 12:05 pm it will take you to consume 187 hotdogs.

g. Use your equation to determine when you would have consumed a total of 83 hotdogs.

h. What does the answer to part (g.) mean in this problem situation?

3. Solve each equation and check your solution.

a.  42 5   3 __ 5   x 1 12 

b.    27 ___ 3   x 2 11 5 225 

Stretch
Greg needs to hire someone to clear his driveway of snow this winter season. A neighbor has a plow 

attached to his truck and charges $30 for each time he plows the driveway. Mel’s Landscaping runs a 

snow-clearing business and charges $50 for the first time they plow and $25 for each additional time they 

plow. Write and solve an equation to determine when the costs of each option are the same. Under what 

conditions would Greg choose his neighbor? Mel’s Landscaping?
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