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Proportionality and Linear Relationships

2 Teach the Concept

Lesson 8-4

More Two-Step Equations
Interactive
Study Guide
See pages 175–176 for:
• Getting Started
• Real-World Link
• Notes

Essential
Question
How are equations and
inequalities used to
describe and solve
multi-step problems?

Common Core
State Standards
Content Standards
7.EE.4, 7.EE4a, 8.EE.7,
8.EE.7b
Mathematical
Practices
1, 3, 4, 5

Objective solve equations of the form p(x + q) = r

Building on the Essential Question

What You’ll Learn
• Solve equations of the form p( x + q) = r.
• Solve verbal problems by writing and solving
equations of the form p( x + q) = r.

At the end of the lesson, students should be able to
answer “How can I decide whether to use the
Distributive Property or the Division Property of
Equality as the first step when I solve an equation of
the form p(x + q) = r?”

Real-World Link
Bowling Did you know that bowling has increased
d
in popularity in the last decade? Forty-eight states
now recognize bowling as a high school or club
sport, compared to twenty states just 10 years ago.
Bowling alleys typically charge for the number of
games played, as well as for shoe rental.

Example 1

Solve Two-Step Equations
A bowling alley charges $3 to rent shoes. Four friends each pay for one game and for
renting shoes. The total cost is $28. You can solve the two-step equation 4( x + 3) = 28
to find the cost of a game.
Tutor

Example 1
Solve each equation.
a. 4( x + 3) = 28
4(x + 3) = 28
4( x + 3) _
28
_
=
4

Write the equation.
Division Property of Equality

4

x+3=7
x+3- 3=7-3
x=4

Simplify.
Subtraction Property of Equality.

What’s the Math? solve an equation of the form
p(x + q) = r
• What is the first step in solving the equation in
Example 1a? Divide each side by 4.
• Could you solve the equation in Example 1a by
subtracting 3 from both sides first, before dividing
by 4? Explain. No; subtracting 3 will give 4(x + 3) - 3
on the left side of the equation, not 4x.
• Why are both sides of the equation in Example 1b
5
3
5
multiplied by _
? Multiplying by , the reciprocal of ,
3
5
3
eliminates the fraction in the equation.

_

_

Need Another Example?
Solve each equation.
a. 5(x + 6) = 40 2
2
b. _
(k - 5) = -4 -1
3

Simplify.

3
b. _
(m - 6) = -9
5

_3 (m - 6) = -9
5

_5 • _3 (m - 6) = _5 • (-9)
Image Source/Getty Images

3

5

3

m - 6 = -15
m - 6 + 6 = -15 + 6
m = -9

Got It ?

Write the equation.
Multiplication Property of Equality
Simplify.
Addition Property of Equality.
Simplify.

Do these problems to find out.

1a. 22 = -2( y - 3) -8

1b. 3.2( x + 3.7) = 4.8 -2.2
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Example 2

Tutor

Example 2

What’s the Math? solve a verbal problem with an
equation of the form p(x + q) = r
• Why does it make sense to let t represent the price of
a ticket? The price of a ticket is what you are trying to
find and “ticket” begins with the letter t.
• What expression represents the total cost of one
ticket? t + 4.75

DeAndre is ordering tickets to a concert. He buys 3 tickets that all have the same
price. There is a service charge of $4.75 per ticket. The total cost of his order is
$111.75. What is the price of each ticket?
First, write an equation to model the situation.

Need Another Example?

Tony buys 4 shirts at a clearance sale. Each shirt is
discounted $3.50 off the regular price. The total cost
is $65. What is the regular price of a shirt? $19.75

Words

3 times the total cost of each ticket equals $111.75.

Variable

Let t = the price of a ticket.
So, t + 4.75 is the total cost of a ticket including the service charge.

Equation

3(t + 4.75) = $111.75

3(t + 4.75) = $111.75

Write the equation.

3(t + 4.75) _
$111.75
_
=
3

Division Property of Equality

3

t + 4.75 = 37.25
t + 4.75 - 4.75 = 37.25 - 4.75
t = 32.50

Example 3
What’s the Math? solve an equation using the
Distributive Property
• Using the Distibutive Property, what expression is
equivalent to 6(y + 4)? 6y + 24
• Instead of using the Distributive Property in Step 2 of
the solution, what other step could you take? Use the
Division Property of Equality, dividing each side of the
equation by 6.

Simplify.
Subtraction Property of Equality
Simplify.

Each ticket costs $32.50.

Got It ?

Do this problem to find out.

2. Natasha buys 5 bottles of orange juice. She has coupons for $0.65 off the regular
price of each bottle of the juice. After using the coupons, the total cost of the
orange juice is $6.20. What is the regular price of a bottle of orange juice? $1.89

Use the Distributive Property
You can also solve a two-step equation of the form p( x + q) = r by using the
Distributive Property. This is useful when the number outside the parentheses
is not a factor of the constant term on the other side of the equation.

Need Another Example?
Solve 3(x + 2) = 13. 2_1
3

Tutor

Example 3

Watch Out!
When you use the
Distributive Property,
make sure you multiply
each term inside the
parentheses by the
number outside the
parentheses.

Solve 6( y + 4) = -15.
6( y + 4) = -15
6y + 24 = -15
6y + 24 - 24 = -15 - 24
6y = -39
6y _
-39
_
=
6
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Distributive Property
Subtraction Property of Equality
Simplify.
Division Property of Equality

6

1
y = -6_

Simplify.

2

Got It ?

Write the equation.

Do these problems to find out.

3a. 11 = 5( g - 3) 5

_1
5

3b. 9(-3 + x) = -2 2

_7
9
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Proportionality and Linear Relationships

Formative Assessment
Check

Guided Practice
Solve each equation. (Examples 1 and 3)
1. 2(n - 4) = 16 12

2. 6( y + 9) = 24 -5

3. 35 = 7(m + 7) -2

4. 32 = 8( x - 1) 5

1
5. _
(c - 4) = 12 40

2
6. _
(b + 4) = 6 11

3
7. 15 = _
( z - 5) 45
8

9
8. 18 = _
( x - 1) 21
10

9. 0.2(v - 5) = -1 0

3

10. 4.5( x + 3) = 9.9 -0.8

11. 3( p - 1.5) = 13.5 6

5

TI CK ET

or
or
D oo
t h e Do
th
utt the
Ou

Have students solve
solv the equation 7(x + 5) = 21
two different ways, once using the Distributive
Property and once using the Division Property of
Equality. -2

12. 4( p + 9) = 24.8 -2.8

Solve each problem by writing and solving an equation. (Example 2)
13. Mr. Vargas takes his class of 24 students ice skating. Each student pays an entrance
fee to enter the rink and a $4 fee to rent skates. The total cost for the students to
enter the rink and rent skates is $216. What is the ice-skating rink’s entrance fee? 24(f + 4) = 216; $5
14. Vanessa makes 7 identical flower arrangements for the tables at a banquet. Each
arrangement contains some roses and 9 tulips. Vanessa uses a total of 147 flowers
to make the arrangements. How many roses are in each arrangement? 7( r + 9) = 147; 12

3 Practice and Apply
eHelp

Independent Practice

Go online for Step-by-Step Solutions

Solve each equation. (Examples 1 and 3)
15 15( x - 6) = -45 3

16. 7(n - 14) = -42 8

17. -2(b + 5) = 12 -11

18. 18 = -3(m - 6) 0

2
19. _
(4 + c) = 6 17

4
20. _
(2 + m) = 24 28

21. -0.5( x - 2.4) = 6 -9.6

22. 34 = -0.4( p + 22) -107

8
2
23. _
(n - 9) = _
10 1

25. 1.5(d + 3.5) = -2.4 -5.1

26. 2.6 = -5.2(3.4 + m) -3.9

7

_

3
1
1
24. -_ ( p + 1) = _
3
6
2

5
3

9

Guided Practice Use these exercises to assess
students’ understanding of the concept of the lesson.
If they need more help, use the Personal Tutors
available online.

Homework

The Independent Practice pages are meant to be
used as the homework assignment. If you do not
wish to assign the entire exercise set, you can use
the table below to select appropriate exercises for
your students’ needs.

_

Differentiated Homework Options

3

Solve each problem by writing and solving an equation. (Example 2)
27 Brody drives the same distance to and from work each day. He also drives an
additional 1.5 miles each day to go to the gym. During a 5-day workweek, Brody
drives a total of 71.25 miles. What is the distance to and from work? 5(d + 1.5) = 71.25; 12.75 mi
28. Denisha and 4 of her friends all have discount passes to a movie theater. The passes
are good for $2.95 off the regular price of admission. The 5 friends go to the theater
together and spend a total of $47.75 on admission. What is the regular price of
admission? 5(a - 2.95) = 47.75; $12.50
29. Financial Literacy Aiden has saved $85 per month for the past 7 months. He
plans to save the same amount each month in the future until he has saved a total
of $1955 for a new computer. For how many additional months will Aiden need
to save? 85(7 + m) = 1955; 16 months
30. An airplane has two sections, business class and economy class. In each section,
there are 6 seats in a row. There are 24 rows in economy class, and there are
174 seats on the plane. How many rows of seats are there in business class? 6(b + 24) = 174; 5 rows

AL

Approaching
15–33, 44–46, 48–70
Level

OL

On Level

BL

Beyond Level 34–70

15–41 odd, 43–46, 48–70

Create Your Own Homework Online
can be used to create worksheets
for the suggested assignments above, or create your
own worksheets for differentiated homework or
review.
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MATHEMATICAL PRACTICES
Emphasis On

31. The hexagon shown here is a regular hexagon, so each
side has the same length. The perimeter of the hexagon
is 20.4 centimeters. What is the value of x ?
20.4 = 6( x - 1.2); 4.6
32.
Each minute, Carly’s computer uploads
1.8 megabytes of data and downloads d megabytes of
data. Over a period of 15 minutes, the computer uploads
and downloads a total of 136.5 megabytes of data. How
many megabytes of data does Carly’s computer download
each minute? 15(1.8 + d ) = 136.5; 7.3 MB

Exercise(s)

1 Make sense of problems and persevere
in solving them.

47

3 Construct viable arguments and critique
the reasoning of others.

45, 46

4 Model with mathematics.

44

5 Use appropriate tools.

33

Mathematical Practices 1, 3, and 4 are aspects of
mathematical thinking that are emphasized in every
lesson. Students are given opportunities to be
persistent in their problem solving, to express their
reasoning, and to apply mathematics to real-world
situations.

(x − 1.2) cm

Use Math Tools A student solved the equation 7.9( x + 3.2) = 32.39 and
found the solution x = 21.19. Explain how you can use estimation to show that
the student’s solution is incorrect. Sample answer: You can estimate the solution of the equation by
solving 8( x + 3) = 32, which has the solution x = 1. So, the solution
of the given equation should be close to 1. Therefore, the student’s
B Solve each equation.
solution must be incorrect.
34. 4( x - 5) + 3 = 31 12
35. 19 = -2(4 + z ) - 3 -15
36. 3.5(c - 8) + c = 12.5 9
33.

37. 4.1( m + 4) - 2.1m = 6 -5.2
3
40. 18 = _
(2w - 1) 12

Additional Answer

4

44. Sample answer: At the Slightly Used CDs
Anniversary Sale, CDs were marked down $2.50
from their regular price. Orlando bought 4 CDs
for $24. What is the regular price of a CD?
Answer: $8.50

_1
2

_8
9
17
4 _
2
42. _
(3p - 5) = _

39. 23 = 9(4 x - 1)

38. 5(2x - 1) = 25 3
4
41. _
(10 y - 15) = 20 4
5

9

3

9

43. Use the table to write and solve an equation for each problem.
a. A group of 6 friends each bought a sandwich and
a cup of soup. The total cost was $50.70. Find the
price of a cup of soup. 6(4.95 + s) = 50.70; $3.50
b. Kevin bought a ticket to the museum and lunch for
himself and 3 friends. He bought a sandwich, a side
salad, and a drinks for lunch for each person. He spent a
total of $76. Find how much money Kevin spent on each
ticket. 4(10.15 + x) = 76; $8.85

Museum Cafeteria
Item

Price

sandwich

$4.95

side salad

$3.95

drink

$1.25

_2

45. She did not apply the Distributive Property correctly. The correct solution is p = - .
3

H.O.T. Problems
C

Watch Out!
Find the Error For Exercise 45, remind students to
use caution when they use the Distributive Property
to solve an equation when the number outside
parentheses is negative. They should multiply each
quantity inside parentheses by the negative number,
not its absolute value.

350 Chapter 8 Equations and Inequalities

Higher Order Thinking

44.

Model with Mathematics Write and solve a real-world problem that can
be represented by the equation 4( x - 2.5) = 24. See margin.

45.

Find the Error Ella is solving the equation
-3( p - 4) = 14. Find her mistake and correct it.

46.

Justify Conclusions Suppose for some value
of k the solution of the equation 3.1( x - k) = 0 is x = 7.
What must be true about k ? Justify your conclusion.

47.

Persevere with Problems Joaquin is 4 years
older than Becky. Three times the sum of their ages
is 114. Write and solve an equation to find Joaquin’s age. 3(2 j - 4) = 114; 21

48.

Building on the Essential Question Explain how to decide whether to use the
Distributive Property or the Division Property of Equality as your first step when you
solve an equation of the form p( x + q) = r.

–3(p – 4) = 14
–3p – 4 = 14
–3p – 4 + 4 = 14 + 4
–3p = 18
p = –16

46. k = 7; The value
of the expression
in parentheses
must be 0, so
x - k = 0 and x = k.
48. Sample answer:
If p is a factor of r or
if p is a fraction, use
the Division
Property of Equality.
Otherwise, use the
Distributive
Property.
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Standardized Test Practice

Standardized Test Practice
49. Gavin bought 6 boxes of cereal during a special
sale. During the sale, the regular price of each
box of cereal was reduced by $1.25. Gavin paid a
total of $14.64 for the cereal. Which equation can
you use to find the regular price p of the cereal? B

51. For which of the following is -2.5 a solution? H
F 32 = 4( x + 5.5)
G 32 = 4( x - 5.5)
H 32 = 8( x + 6.5)

A 6( p + 1.25) = 14.64

49. A used price increase instead of reduction

J 32 = 8( x - 6.5)

B 6( p - 1.25) = 14.64

B correct

3
52. Jamila is solving the equation _
( x - 4) = 24. If
8

C 6p + 1.25 = 14.64

she solves the equation correctly, which of the
following could be one step of her solution? B

D 6p - 1.25 = 14.64
5
50. Short Response The formula C = _
( F - 32)
9
describes the relationship between degrees
Fahrenheit, F, and degrees Celsius, C. Suppose
the current temperature is 35°C. What is the
temperature in degrees Fahrenheit? 95°F

Diagnose Student Errors
Survey student responses for each item. Class trends
may indicate common errors and misconceptions.

A x-4=9

3
C _
x - 4 = 24

B x - 4 = 64

3
3
D _
x-_
=9
2
8

8

C used one increase of $1.25 instead of 6 decreases
D used one decrease of $1.25 instead of 6
51. F

solution is x = 2.5

G solution is x = 13.5
H correct
J

solution is x = 10.5

52. A multiplied each side by _83 instead of _38
B correct
C forgot to multiply 4 by _83

Common Core Review
Find the percent of change. Round to the nearest tenth, if necessary. Then state
whether the percent of change is an increase or decrease. 7.RP.3

D multiplied 24 by _83

53. From 8 gallons to 12 gallons 50%; increase

54. From 82 meters to 75 meters -8.5%; decrease

55. From $216 to $200 -7.4%; decrease

56. From 60 minutes to 62 minutes 3.3%; increase

57. From 95 kilograms to 150 kilograms
57.9%; increase

58. From $1300 to $1150 -11.5%; decrease

59. A ticket to the movie costs $8.50. A small bucket of popcorn
costs p dollars, and a large drink costs twice as much as the
popcorn. Write an expression that represents the total cost
of a movie ticket, a small popcorn, and a large drink. 6.EE.2a 8.50 + 3p
60. The table shows the time it took three friends to walk
different distances. Which of the three friends walked at
the fastest rate? 7.RP.1 Sumitra

Name
Jonathan

61. A contestant’s score on a game show is -7. The contestant
then answers two questions correctly, each worth 4 points,
and three questions incorrectly, with each error causing a
loss of 5 points. What is the contestant’s final score? 7.NS.3 -14

Sumitra
Leah

Distance (mi)

Time (h)

_1

_1

4
_2
3
_1
2

8

_1
6

_1
6

Find each product or quotient. 7.NS.2
62. -4(-9) 36

63. -3(-2)(-6) -36

64. -42 ÷ (-21) 2

65. -140 ÷ 5 -28

66. 6 • (-7) -42

67. 5(-3)(-4) 60

-400
68. _
16

320
69. _
-4

-169
70. _
-13

-25

-80

13

Interactive
IIn
i
Study Guide
S
See page 177 for:
• Mid-Chapter Check
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