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This book’s emphasis on applications and problem solving shows students 
how algebra topics relate to one another and to the world around them.

The authors aim to give students a firm foundation of mathematical vocabulary and skills along with  
an understanding of the interconnected nature of mathematics so that they can apply their knowledge  
to future courses.

Applications and Problem Solving Teaching the language of math

The 4 P’s problem-solving strategy 
(Prepare, Plan, Process, and Ponder) 
gives students a consistent structure  
for solving a variety of applications,  
while reminding them to check their  
work in thoughtful and meaningful ways.

Every chapter opens with an application, which 
then serves as a running theme throughout the 
chapter, expanding to illustrate new concepts 
as they are presented. The authors use the 4 P’s 
problem-solving approach (described below)  
to solve applications throughout the book.
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Chapter 2

Equations and Inequalities in
One Variable with Applications

OBJECTIVES

By the end of this chapter, you should be able to

1. Define an equation, explain what is meant by a solution to an equation, and
determine if a given value is or is not a solution to a given equation.

2. Define and solve linear equations in one variable using the Addition and/or
Multiplication Properties of Equality.

3. Define a literal equation or formula and solve each for an indicated variable.

4. Define what is meant by inequality, both numerically and algebraically, solve linear
inequalities, write the solution sets as inequalities involving a variable, graph
solutions to linear inequalities, and state the solution sets using interval notation.

5. Differentiate between compound inequalities and double inequalities, graph the
solution sets, and state the solutions using interval notation.

6. Solve absolute value equations and inequalities in one variable.

7. Utilize the 4P’s in solving uniform motion, simple interest, and mixture
applications.

4P’s  Application

L&C Electronics Superstore

L&C Electronics Superstore, a chain of
electronics and appliance specialty
stores, prides itself on having a strong
commitment to customers and
loyalty to community. Marketing
trends show that holiday sales,
such as Father’s Day sales, prove
to increase store profits. LCES,
a financial corporation, has an
agreement with L&C to provide
0% financing during such sales.
We will revisit L&C Electronics
Superstore throughout this 
chapter using linear equations
and inequalities to solve everyday
business problems, from wage and
finance calculation to delivery and
installation charges.
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$#@!

Therefore, Colter would have to sell $1,400 worth of electronics per week to make the same
salary he makes earning $6 per hour based on a 40-hour week.

$ Ponder Question: Does our answer seem reasonable?

Answer: We can check our answer.

The hourly wage for one week would be 

The commission plus $198 would be 

Both answers are equal.

= $240.
10.03211,4002 + 198 = 42 + 198

$61402 = $240.

4P’s Application   L&C Electronics Superstore
Colter Brown is a new sales associate for L&C Electronics Superstore. After a probationary
period, his manager, Sarah McGee, offers him the opportunity to go from an hourly wage of
$6 to a weekly salary of $198 plus a 3% commission on his sales. Solve the equation,

, where s represents Colter’s weekly sales, to determine how much Colter
will have to sell in a week, for a 40-hour workweek, to make the same as his current hourly
wage.

! Prepare We are asked to solve the linear equation for s to determine how much
Colter Brown must sell at L&C Electronics so that he earns as much as his current $6 per
hour wage.

@ Plan Solve the linear equation for s by using the strategy for solving linear equations.

# Process

 s = 1,400

 
0.03s

0.03
=

42

0.03

 0.03s = 42
 0.03s + 198 - 198 = 240 - 198

 0.03s + 198 = 240

0.03s + 198 = 240

2.1 Exercises
Building the Foundation

Fill in the blanks with the appropriate vocabulary terms or answers.

2. A(n) to an equation is a value, which,
when substituted for the variable causes the original
statement to hold .true

solution1. A conditional linear equation in one variable is
characterized by a(n) of 

on the variable.one
positiveexponent

3. To solve a linear equation of the form ,
where x is the variable, we must first the
variables to one side.

gather
a + bx = cx 4. To solve a linear equation of the form ,

where x is the variable, we need to use the
Property to

isolate the variable quantity on the left side.
EqualityofAddition

a
bx + c = d

Isolate the variable quantity on the LHS.

Solve for s.

Obtain the goal of 1 # s � ?
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Looking Ahead boxes ensure that students 
are aware of how a current topic may be used 
later in this course or in their future studies.

Recall boxes ask students to remember 
previously discussed definitions and 
problem-solving strategies that they  
will need to master the current topic.

SECTION 3.2 The Intercept Method 197

The Intercept Method
From geometry we know that two points uniquely define a straight line. Sometime the easiest
two points to determine are those points that touch or cross the x- and y-axes. These points are
called the intercepts and they aid us in our second method of graphing linear equations in two
variables, the Intercept Method.

Graphing Method 2: The Intercept Method
1. Find the - and -intercepts by making a T table.

2. If the - and -intercepts are unique, then graph them both. If they are not unique, find an
additional solution and graph it.

3. Connect using a straightedge.

yx

yx

LOOKING AHEAD The procedure of finding the - and -intercepts is the same,
whether you are graphing a linear or a nonlinear equation. In Chapter 9, we will find inter-
cepts of quadratic equations such as using this same process.y = x2 - 4

yx

W Note 

1. To find the -intercept of a graph, set and solve for This is the -coordinate of
the -intercept.

2. To find the -intercept of a graph, set and solve for This is the -coordinate of the
-intercept.y

yy.x = 0y

x
xx.y = 0x

Definition The solutions where the
graph of an equation touches or
crosses the axes are called the - 
and y-intercepts. The -intercept is
given by and the y-intercept
is given by where .a, b H R10, b2,1a, 02 x

x

Section 3.2

Teaching Tip

Defining intercepts as
ordered pairs prevents 
confusion in later courses.
For example, a horizontal 
asymptote of a rational 
function is represented by
the equation whereas
a -intercept is represented
by .b H R10, b2,y

y = b,

(0, b)

(a, 0)

Example 1

Use the intercept method to graph the solutions of the linear equation .

Solution
. Find the x- and y-intercepts by 

filling in the T table.
-10x - 3y = 15

-10x - 3y = 15

x y Solution
-intercepty 0 ? 0, ?21
-interceptx ? 0 ?, 021
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Solution
a) The equation is linear and we can rewrite it in standard form as

follows:

b) is not linear. Although the variables both have exponents of 1, we cannot
rewrite the equation in standard form.

c) is not linear because a variable appears in the denominator.

d) is not linear because the exponent 2 on the variable x is not
positive 1.
y + 3x2 = 16

3
x + 1

2y = 5

xy = 3

 -
1

3
x + y = 4

 -
1

3
x + y =

1

3
x -

1

3
x + 4

 y =
1

3
x + 4

y = 1
3x + 4.
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RECALL In Section 2.1, we learned that linear equations in one variable are characterized
by the understood exponent of positive on the variable, and that they can be expressed in
the form In addition, variables cannot appear in the denominator.The same
restrictions apply to linear equations in two variables. Both and carry an exponent of 
positive , and linear equations in two variables must fit the standard form 
without any variables appearing in the denominators.

Ax + By = C,1
yx

ax + b = 0.
1

Linear Equations in Two Variables
Introduction to Linear Equations in Two Variables

A linear equation in two variables can be considered an extension of a line graph, as we saw
in Section 1.6, placed into the coordinate plane with the x-axis as the horizontal axis and the 
y-axis as the vertical axis. Linear equations can be used to represent business information such
as car rentals, car sales, corporate profit, and revenue. We can create visual representations of
such data by graphing linear equations in two variables. 

Section 3.1

Example 1

Determine which of the following represent a linear equation in two variables. If the
equation is linear, rewrite it in standard form If the equation is not lin-
ear, explain why.

a) b) c) d) y + 3x2 = 16
3
x

+
1

2
 y = 5xy = 3y =

1

3
x + 4

Ax + By = C.

Definition A linear equation in two variables can be written in the standard form
where with and both not zero.BAA, B, C � RAx + By = C,

An example of a linear equation in two variables would be where
and C = -6.B = 3,

A = 2,2x + 3y = -6,

Isolate the constant 4 on the RHS by subtracting
from both sides.

Express in standard form where
and C � 4.B � 1,A � �1

3,
Ax � By � C,

1
3 
x

Now, Go for it!

Go for It! Determine which of
the following represent a linear
equation in two variables. If the
equation is linear, rewrite it in
standard form
If the equation is not linear,
explain why.

a) b)

c)

d)

Answers a)

b) This is not linear; it cannot be
rewritten in standard form.

c) This is not linear because y
is in the denominator.

d) This is not linear because the
exponent on y is 2.

- 5
2x + y = 3

y2 - 7x = 22

2x

5
+

3

y
= 8

xy = 5y =
5

2
x + 3

Ax + By = C.
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The Interconnected nature of Math

A focus on math terminology requires students 
to acquire a working mathematical vocabulary, 
which is tested within each section’s exercise 
set and used consistently throughout the book.

Building the Foundation 
exercises build vocabulary 
and prerequisite skills.

SECTION 2.5 Compound and Double Inequalities 139

For example, or is a compound inequality. To see the solution set for this
compound inequality, we must graph both sides of the inequality on a single real line first, then
analyze what the connective “or” does to the solution.

Scratch Work Graph each inequality on a single real line using two different colors.

22 15

x . 15x # 22

x … -2 or x 7 15

x 7 15x … -2

Now consider what the connective “or” means; that is, by definition set union means every
element in one set, every element in the other set, or every element that the two sets share. On
our scratch work, that would be anywhere the line is single- or double-shaded.

Therefore, the solution set to the compound inequality using interval notation is

1-q , -24 ´ 115, q2.

Definition A compound inequality occurs when two or more inequalities are
considered together and are connected using either and or or.

Go for It! Solve the following
compound inequality by graph-
ing the solution on the real line.
Express the answer using inter-
val notation.

Answer

Interval notation: 12, q2
2

x - 6 7 4 or -4x 6 -8

Example 1

Solve the following compound inequality by graphing the solution on the real line.
Express the answer using interval notation.

Solution
First, we must solve each of the inequalities for x.

Reverse the inequality

Second, we must graph each inequality on a single real line.

Now let’s look at the connective or, that is, every element in blue or every element in
red. This is all those real numbers strictly greater than 1:

Interval notation: 11, q2
1

31

x . 3x . 1

x 7 1 or x 7 3

 x 7 3x 7 1   or

x 7 1   or -2x

-2
6

-6

-2

 x + 2 7 3 or -2x 6 -6

x + 2 7 3 or -2x 6 -6

Now, Go for it!
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Graph the linear function by plotting at least two
solution points. We know the y-intercept is given
by because the linear function is written 
in slope–intercept form. Let’s plot the two addi-
tional solution points, and ,
and sketch the line.

Now we need to answer the question: “What
would the outside temperature be for total silence?”

Total silence implies the number of chirps is
0. That is, . We want the y-intercept of the
graph which is The answer is .39°F10, 392.x = 0

1164, 8021116, 682
10, 392

f(x)5   x1391
4

10
20
30
40
50
60
70
80
90

20 60

(number of chirps)

(T
em

p.
 in

 D
eg

re
es

 F
)

100 140 180
x

f(x)

220
210

100

$ Ponder Question: Do our function and corresponding graph seem reasonable?

Answer: Yes, based on the two pieces of information Mr. Nelson provided, especially when we
see that total silence implies a colder temperature when crickets are not active.

3.6 Exercises
Building the Foundation

Fill in the blanks with the appropriate vocabulary terms or answers.

2. A rule of correspondence from a set A to another set B
is called a(n) .

1. A(n) may be written in the 
form .f1x2 = mx + b

3. A special type of relation in which every element of
the is paired to a unique element of the

, is called a .

5. The set that the independent variable comes from is
called the .

4. The set of ordered pairs rep-
resents a(n) and a(n) .

{11, 12, 12, 12, 13, 12}

6. The is the set that the dependent variable
belongs to.

7. Texas, bluebonnet Iowa, wild rose California,
golden poppy Florida, orange blossom262, 1 2, 12, 151 8. horse, colt cat, kitten dog, puppy cow,

calf26 2, 12, 12, 151
Write a statement that describes the relation. Indicate if the relation is a function. If it is
a function, state the domain and range.

9. Dallas, Cowboys Boston, Celtics Dallas,
Mavericks New York, Mets New York,
Yankees26 2, 12, 1 2, 12, 151 10. Columbus, Georgia Columbus, Ohio Lincoln,

Nebraska Princeton, New Jersey Princeton,
Ohio26 2, 12, 1 2, 12, 151

W Caution Be careful
to label your axes with
appropriate units. In
this case, the -axis is
the number of chirps
and should reflect at
least 170–200 chirps,
while the -axis 
represents the outside
temperature and must
show a temperature of
at least .80°F

y

x
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Extension Activity
The school registrar’s office has asked your class to help to determine class
size limits for your building. They need to know the maximum number of
students your building can hold during any one-hour interval. Divide into
small groups and write a linear inequality in one variable that anyone in the
registrar’s office could easily understand. Now find the solution set and
graph it. Analyze the graph and discuss why some values that will solve the
inequality actually do not answer the registrar’s question. Write a memo to
the registrar’s office summarizing your findings and recommendations.
Answers will vary; one example is:
The linear inequality is , where x represents the 
number of students.
The solution is 
The graph of the solution is

32.4

x … 32.4.

20x … 648

138 CHAPTER 2 Equations and Inequalities in One Variable with Applications

Compound and Double Inequalities
Compound Inequalities

Let’s take a closer look at interval notation before we discuss compound inequalities. Let a
and b be any real numbers such that Recall from Section 2.4 that a bracket represents
“is a solution to” and a parenthesis represents “is not a solution to.”

a 6 b.

Teaching Tip

Interval notation transitions
nicely from the graph if you
use parentheses and brackets
rather than open and closed
circles.

Graph Inequality Involving x Interval

a b
Let , .a … x … bx � R 3a, b4

a b
Let , .a 6 x 6 bx � R 1a, b2

a b
Let , .a … x 6 bx � R 3a, b2

a b
Let , .a 6 x … bx � R 1a, b4

Section 2.5

W Caution Just as in the English language, when a word may have more than one meaning,
there are times in mathematics when a notation may represent two different mathematical
items.Take, for example, In the context of our discussion involving the solution to
inequalities, represents the interval of all those real numbers between 2 and 5 exclusive 
of the endpoints. But, when graphing on a coordinate plane, is an ordered pair that
represents a point with an x value of 2 and a y value of 5. Be careful to derive the meaning of a
notation through the context of the situation in which it appears.

12, 5212, 52 12, 52.

MEMO

TO: The Registrar

FR: Students in Beginning Algebra, Section 103

In the General Education Building, there are 20 

classrooms. We counted 648 total chairs in the 

building. This gives an approximate class size of 

32 students per class per hour. However, not all 

classrooms have 32 chairs. Therefore, it is 

imperative to carefully assign classes to the 

appropriately sized rooms.

Some of the solutions on the graph do not make sense.
For example, we cannot have 32.4 students, so the graph
should have stopped at 32. Also, we cannot have a
negative number of students, so the graph should have
begun at 0.

87. C45, q B-15 … 11x - 71-2x + 52 88. C - 21
26, q B-9 … 5x - 31-7x - 42

89. A - 1
2, q B-512x + 42 6 16x - 15 - 4x2 90. A 10

33, q B3x - 217 - 3x2 7 -416x + 12
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Caution and Note boxes help students avoid 
stumbling blocks and clear up common 
misconceptions. Drawing on years of teaching 
experience, these boxes warn about common 
mistakes before they become a major issue.


