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vi PREREQUISITES AND REVIEW

Preface

vi

As a mathematics professor I would hear my students say, “I understand you in class, but

when I get home I am lost.” When I would probe further, students would continue with

“I can’t read the book.” As a mathematician I always found mathematics textbooks quite

easy to read—and then it dawned on me: don’t look at this book through a mathematician’s

eyes; look at it through the eyes of students who might not view mathematics the same

way that I do. What I found was that the books were not at all like my class. Students

understood me in class, but when they got home they couldn’t understand the book.

It was then that the folks at Wiley lured me into writing. My goal was to write a book that

is seamless with how we teach and is an ally (not an adversary) to student learning.

I wanted to give students a book they could read without sacrificing the rigor needed

for conceptual understanding. The following quote comes from a reviewer of this third

edition when asked about the rigor of the book:

I would say that this text comes across as a little less rigorous 
than other texts, but I think that stems from how easy it is to 
read and how clear the author is. When one actually looks 

closely at the material, the level of rigor is high.

Distinguishing Features

Four key features distinguish this book from others, and they came directly from my

classroom.

PARALLEL WORDS AND MATH

Have you ever looked at your students’ notes? I found that my students were only

scribbling down the mathematics that I would write—never the words that I would say in

class. I started passing out handouts that had two columns: one column for math and one

column for words. Each Example would have one or the other; either the words were there

and students had to fill in the math, or the math was there and students had to fill in the

words. If you look at the Examples in this book, you will see that the words (your voice)

are on the left and the mathematics is on the right. In most math books, when the author

illustrates an Example, the mathematics is usually down the center of the page, and if the

students don’t know what mathematical operation was performed, they will look to the

right for some brief statement of help. That’s not how we teach; we don’t write out an

Example on the board and then say, “Class,

guess what I just did!” Instead we lead our

students, telling them what step is coming

and then performing that mathematical step

together—and reading naturally from left to

right. Student reviewers have said that the

Examples in this book are easy to read;

that’s because your voice is right there with

them, working through problems together.



SKILLS AND CONCEPTS (LEARNING

OBJECTIVES AND EXERCISES)

In my experience as a mathematics

teacher/instructor/professor, I find skills to

be on the micro level and concepts on the

macro level of understanding mathematics.

I believe that too often skills are emphasized

at the expense of conceptual understanding.

I have purposely separated learning objectives at the beginning of every section into two

categories: skills objectives—what students should be able to do; and conceptual
objectives—what students should understand. At the beginning of every class I discuss

the learning objectives for the day—both skills and concepts. These are reinforced with

both skills exercises and conceptual exercises. 

CATCH THE MISTAKE

Have you ever made a mistake (or had a student bring you his or her homework with a

mistake) and you go over it and over it and can’t find the mistake? It’s often easier to

simply take out a new sheet of paper and solve it from scratch again than it is to actually

find the mistake. Finding the mistake demonstrates a higher level of understanding. 

I include a few Catch the Mistake exercises in each section that demonstrate a common

mistake that I have seen in my experience. I use these in class (either as a whole or often

in groups), which leads to student discussion and offers an opportunity for formative

assessment in real time.

LECTURE VIDEOS BY THE AUTHOR

To ensure consistency in the students’ learning experiences,

I authored the videos myself. Throughout the book wherever

a student sees the video icon, that indicates a video. These

videos provide a mini lecture in that the chapter openers

and chapter summaries are more like class discussion and

selected Examples. Your Turns throughout the book also

have an accompanying video of me working out that exact

problem.
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New to the Second Edition

The first edition was our book, and this second edition is our even better book. I’ve

incorporated some specific line-by-line suggestions from reviewers throughout the

exposition, added some new Examples, and added over 200 new Exercises. The three main

global upgrades to the second edition are a new Chapter Map with Learning Objectives,

End-of-chapter Inquiry-Based Learning Projects, and additional Applications Exercises in

areas such as Business, Economics, Life Sciences, Health Sciences, and Medicine. A

section (0.8*) on Linear Regression was added, as well as some technology exercises on

Quadratic, Exponential, and Logarithmic Regression.

LEARNING OBJECTIVES

INQUIRY-BASED LEARNING PROJECTS APPLICATIONS TO BUSINESS, ECONOMICS, 
HEALTH SCIENCES, AND MEDICINE

viii PREFACE



FEATURE BENEFIT TO STUDENT

Chapter Opening Vignette

Chapter Overview, Flowchart, 
and Learning Objectives

Skills and Conceptual Objectives

Clear, Concise, and Inviting 
Writing Style, Tone, and Layout

Parallel Words and Math

Common Mistakes

Color for Pedagogical Reasons

Study Tips

Author Videos

Your Turn

Catch the Mistake Exercises

Conceptual Exercises

Inquiry-Based Learning Project

Modeling OUR World

Chapter Review

Chapter Review Exercises

Chapter Practice Test

Cumulative Test

Piques the student’s interest with a real-world application of material
presented in the chapter. Later in the chapter, the same concept from 
the vignette is reinforced.

Students see the big picture of how topics relate and overarching learning
objectives are presented.

Skills objectives represent what students should be able to do.
Conceptual objectives emphasize a higher level global perspective of
concepts.

Students are able to read this book, which reduces math anxiety and
promotes student success.

Increases students’ ability to read and understand examples with a
seamless representation of their instructor’s class (instructor’s voice and
what they would write on the board).

Addresses a different learning style: teaching by counter-example.
Demonstrates common mistakes so that students understand why a 
step is incorrect and reinforces the correct mathematics.

Particularly helpful for visual learners when they see a function written in
red and then its corresponding graph in red or a function written in blue
and then its corresponding graph in blue.

Reinforces specific notes that you would want to emphasize in class.

Gives students a mini class of several examples worked by the author.

Engages students during class, builds student confidence, and assists
instructor in real-time assessment.

Encourages students to assume the role of teacher—demonstrating a
higher mastery level.

Teaches students to think more globally about a topic.

Lets students discover a mathematical identify, formula, etc. that is
derived in the book.

Engages students in a modeling project of a timely subject: global 
climate change.

Key ideas and formulas are presented section by section in a chart.
Improves study skills.

Improves study skills.

Offers self-assessment and improves study skills.

Improves retention.
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Supplements

Instructor Supplements

INSTRUCTOR’S SOLUTIONS MANUAL (ISBN VOL. 1: 9781118640678; VOL. 2:

9781118777909)

• Contains worked out solutions to all exercises in the text.

INSTRUCTOR’S MANUAL

Authored by Cynthia Young, the manual provides practical advice on teaching with the

text, including:

• sample lesson plans and homework assignments

• suggestions for the effective utilization of additional resources and supplements

• sample syllabi

• Cynthia Young’s Top 10 Teaching Tips & Tricks

• online component featuring the author presenting these Tips & Tricks

ANNOTATED INSTRUCTOR’S EDITION (ISBN: 9781118693087)

• Displays answers to all exercise questions, which can be found in the back of the

book.

• Provides additional classroom examples within the standard difficulty range of the

in-text exercises, as well as challenge problems to assess your students mastery

of the material.

POWERPOINT SLIDES

• For each section of the book, a corresponding set of lecture notes and worked out

examples are presented as PowerPoint slides, available on the Book Companion

Site (www.wiley.com/college/young) and WileyPLUS.

TEST BANK (ISBN: 9781118172346)

Contains approximately 900 questions and answers from every section of the text.

COMPUTERIZED TEST BANK

Electonically enhanced version of the Test Bank that

• contains approximately 900 algorithmically-generated questions.

• allows instructors to freely edit, randomize, and create questions.

• allows instructors to create and print different versions of a quiz or exam.

• recognizes symbolic notation.

• allows for partial credit if used within WileyPLUS.

BOOK COMPANION WEBSITE (WWW.WILEY.COM/COLLEGE/YOUNG)

• Contains all instructor supplements listed plus a selection of personal response

system questions.

Student Supplements

STUDENT SOLUTIONS MANUAL (ISBN: 9781118640746)

• Includes worked out solutions for all odd problems in the text.

BOOK COMPANION WEBSITE (WWW.WILEY.COM/COLLEGE/YOUNG)

• Provides additional resources for students, including web quizzes, video clips,

and audio clips.
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What Do Students Receive with WileyPLUS? 

A RESEARCH-BASED DESIGN

WileyPLUS provides an online environment that integrates relevant resources, including

the entire digital textbook, in an easy-to-navigate framework that helps students study

more effectively. 

• WileyPLUS adds structure by organizing textbook content into smaller, more 

manageable “chunks.”

• Related media, examples, and sample practice items reinforce the learning objectives. 

• Innovative features such as visual progress tracking, and self-evaluation tools

improve time management and strengthen areas of weakness.

ONE-ON-ONE ENGAGEMENT

With WileyPLUS, students receive 24/7 access to resources that promote positive learning

outcomes. Students engage with related examples (in various media) and sample practice

items, including:

• Self-Study Quizzes

• Video Quizzes

• Proficiency Exams

• Guided Online (GO) Tutorial Problems 

• Concept Questions

• Lecture Videos by Cynthia Young, including chapter introductions, chapter 

summaries, and selected video examples.

MEASURABLE OUTCOMES

Throughout each study session, students can assess their progress and gain immediate

feedback. WileyPLUS provides precise reporting of strengths and weaknesses, as well as

individualized quizzes, so that students are confident they are spending their time on the

right things. With WileyPLUS, students always know the exact outcome of their efforts.

What Do Instructors Receive with WileyPLUS?

WileyPLUS provides reliable, customizable resources that reinforce course goals inside and

outside of the classroom, as well as visibility into individual student progress. Pre-created

materials and activities help instructors optimize their time.

CUSTOMIZABLE COURSE PLAN

WileyPLUS comes with a pre-created Course Plan designed by a subject matter expert

uniquely for this course.

PRE-CREATED ACTIVITY TYPES INCLUDE:

• Questions

• Readings and Resources

• Print Tests

COURSE MATERIALS AND ASSESSMENT CONTENT

• Lecture Notes PowerPoint Slides 

• Instructor’s Manual

• Question Assignments (all end-of-chapter problems coded algorithmically with

hints, links to text, whiteboard/show work feature, and instructor controlled 

problem solving help)

GRADEBOOK

WileyPLUS provides instant access to reports on trends in class performance, student use

of course materials, and progress toward learning objectives, helping inform decisions

and drive classroom discussions.
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A Note from the Author 
to the Student

Iwrote this text with careful attention to ways in which to make your 

learning experience more successful. If you take full advantage 

of the unique features and elements of this textbook, I believe your

experience will be fulfilling and enjoyable. Let’s walk through some of

the special book features that will help you in your study of 

algebra and trigonometry.

Prerequisites and Review (Chapter 0)

A comprehensive review of prerequisite knowledge (intermediate 

algebra topics) in Chapter 0 provides a brush up on knowledge and skills

necessary for success in the course.

Clear, Concise, and Inviting Writing

Special attention has been made to present an engaging, clear, precise

narrative in a layout that is easy to use and designed to reduce any math

anxiety you may have.

Chapter Introduction,
Flow Chart, Section
Headings, and 
Objectives 

An opening vignette, flow chart,

list of chapter sections, and chapter

learning objectives give you an

overview of the chapter.

Skills and Conceptual Objec-
tives

For every section, objectives are further

divided by skills and concepts so you can see

the difference between solving problems and

truly understanding concepts.

xvii



Examples

Examples pose a specific problem using concepts

already presented and then work through the solution.

These serve to enhance your understanding of the

subject matter.

Your Turn 

Immediately following many examples, you are

given a similar problem to reinforce and check your

understanding. This helps build confidence as you

progress in the chapter. These are ideal for in-class

activity or for preparing for homework later. Answers

are provided in the margin for a quick check of your

work.

Common Mistake/
Correct vs. Incorrect

In addition to standard examples, some problems are worked

out both correctly and incorrectly to highlight common

errors students make. Counter examples like these are often

an effective learning approach for many students.

Parallel Words and Math

This text reverses the common textbook presentation

of examples by placing the explanation in words on
the left and the mathematics in parallel on the right.
This makes it easier for students to read through

examples as the material flows more naturally from left

to right and as commonly presented in class.

Study Tips and 
Caution Notes

These marginal reminders call out important

hints or warnings to be aware of related to

the topic or problem.

Technology Tips

These marginal notes provide problem

solving instructions and visual examples

using graphing calculators.

xviii A NOTE FROM THE AUTHOR TO THE STUDENT



A NOTE FROM THE AUTHOR TO THE STUDENT xix

Six Different Types of Exercises

Every text section ends with Skills, Applications, Catch the
Mistake, Conceptual, Challenge, and Technology exercises.

The exercises gradually increase in difficulty and vary in

skill and conceptual emphasis. Catch the Mistake

exercises increase the depth of understanding

and reinforce what you have learned. Conceptual

and Challenge exercises specifically focus on

assessing conceptual understanding. Technology

exercises enhance your understanding

and ability using scientific and

graphing calculators.

Video icons

Video icons appear on all chapter

introductions, as well as selected

examples throughout the chapter to

indicate that the author has created 

a video segment for that element.

These video clips help you work

through the selected examples with

the author as your “private tutor.”



Modeling Our World

These unique end-of-chapter exercises

provide a fun and interesting way to take

what you have learned and model a real

world problem. By using climate change 

as the continuous theme, these exercises

can help you to develop more advanced

modeling skills with each chapter while

seeing how modeling can help you better

understand the world around you.

Inquiry-Based
Learning 
Projects

These end of chapter

projects enable you to

discover mathematical

concepts on your own! 

Chapter Review, 
Review Exercises, 
Practice Test, 
Cumulative Test

At the end of every chapter, a

summary review chart organizes

the key learning concepts in an

easy to use one or two-page

layout. This feature includes key

ideas and formulas, as well as

indicating relevant pages and

review exercises so that you can

quickly summarize a chapter

and study smarter. Review

Exercises, arranged by section

heading, are provided for extra

study and practice. A Practice

Test, without section headings,

offers even more self-practice

before moving on. A new

Cumulative Test feature offers

study questions based on all

previous chapters’ content, thus

helping you build upon

previously learned concepts.

xx A NOTE FROM THE AUTHOR TO THE STUDENT
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Review: Equations
and Inequalities

H
ave you ever noticed when you open a

can of soda that more messy fizz

(carbonation) seems to be released if

the soda is warm than if it has been

refrigerated? Boyle’s law in chemistry says

that the pressure of a gas (cans of

carbonated beverages contain carbon

dioxide) is directly proportional to the temperature of the gas and inversely proportional to the volume 

of that gas. For example, if the volume stays the same (container of soda), and the temperature of the 

soda increases, the pressure also increases (more carbonation).*

CO2 pressure

released

CO2 under

pressure

CO2 dissolved

in solution

CO2 bubbles

out of solution

0

*See Section 0.7 Exercise 53.



L E A R N I N G  O B J E C T I V E S

■ Solve linear equations in one variable.

■ Solve quadratic equations in one variable.

■ Solve other types of equations that can be transformed into linear or quadratic equations.

■ Solve inequalities in one variable.

■ Graph equations in two variables in the Cartesian plane.

■ Find the equation of a line.

■ Use equations to model variation.

■ Find the line of best fit for a given data set.*

IN THIS CHAPTER we will review solving equations in one variable. We will start with linear and quadratic

equations and then move on to other types of equations.  We will review solving linear, polynomial, rational, and absolute

value inequalities in one variable. We will discuss how to graph equations in two variables in the Cartesian plane and

specifically discuss circles. Lastly, we will use equations to model variation.

3

*Optional Technology Required Section.

• Direct

Variation

• Inverse

Variation

• Joint

Variation

and

Combined

Variation

• Solving

Linear

Equations in

One Variable

• Applications

Involving

Linear

Equations

• Cartesian

Plane

• The Distance

and

Midpoint

Formulas

• Point-

Plotting

• Using

Intercepts

and

Symmetry

as Graphing

Aids

• Circles

• Graphing a

Line

• Slope

• Equations

of Lines

• Parallel and

Perpendicular

Lines

• Factoring

• Square Root

Method

• Completing

the Square

• The

Quadratic

Formula

• Rational

Equations

• Radical

Equations

• Equations

Quadratic

in Form: u-

Substitution

• Factorable

Equations

• Absolute

Value

Equations

• Graphing

Inequalities

and Interval

Notation

• Linear

Inequalities

• Polynomial

Inequalities

• Rational

Inequalities

• Absolute

Value

Inequalities

• Scatterplots

• Identifying

Patterns

• Linear

Regression

0.1
Linear

Equations

0.2
Quadratic

Equations

0.3
Other Types

of Equations

0.4
Inequalities

0.5
Graphing

Equations

0.6
Lines

0.7
Modeling

Variation

0.8*
Linear

Regression:

Best Fit

REVIEW: EQUATIONS AND INEQUALITIES



Solving Linear Equations in One Variable

An algebraic expression (see Appendix) consists of one or more terms that are combined

through basic operations such as addition, subtraction, multiplication, or division; for example,

An equation is a statement that says two expressions are equal. For example, the following

are all equations in one variable, x:

To solve an equation in one variable means to find all the values of that variable that make

the equation true. These values are called solutions, or roots, of the equation. The first of

these statements shown above, x ϩ 7 ϭ 11, is true when x ϭ 4 and false for any other values

of x. We say that x ϭ 4 is the solution to the equation. Sometimes an equation can have more

than one solution, as in x2 ϭ 9. In this case, there are actually two values of x that make this

equation true, x ϭ Ϫ3 and x ϭ 3. We say the solution set of this equation is {Ϫ3, 3}. In the

third equation, 7 Ϫ 3x ϭ 2 Ϫ 3x, no values of x make the statement true. Therefore, we say

this equation has no solution. And the fourth equation, 4x ϩ 7 ϭ x ϩ 2 ϩ 3x ϩ 5, is true

for any values of x. An equation that is true for any value of the variable x is called an

identity. In this case, we say the solution set is the set of all real numbers.

Two equations that have the same solution set are called equivalent equations. For

example,

are all equivalent equations because each of them has the solution set {2}. Note that x2 ϭ 4

is not equivalent to these three equations because it has the solution set {Ϫ2, 2}.

When solving equations, it helps to find a simpler equivalent equation in which the

variable is isolated (alone). The following table summarizes the procedures for generating

equivalent equations.

x = 23x = 63x + 7 = 13

4x + 7 = x + 2 + 3x + 57 - 3x = 2 - 3xx 
2 = 9x + 7 = 11

x + y5 - 2y3x + 2

CONCEPTUAL OBJECTIVE

■ Understand the mathematical modeling process.

LINEAR EQUATIONS

SKILLS OBJECTIVES

■ Solve linear equations in one variable.
■ Solve application problems involving linear equations.

SECTION

0.1

Generating Equivalent Equations

ORIGINAL EQUATION DESCRIPTION EQUIVALENT EQUATION

3(x Ϫ 6) ϭ 6x Ϫ x ■ Eliminate the parentheses. 3x Ϫ 18 ϭ 5x
■ Combine like terms on one or both sides 

of the equation.

7x ϩ 8 ϭ 29 Add (or subtract) the same quantity to 7x ϭ 21

(from) both sides of the equation. 

7x ϩ 8 Ϫ 8 ϭ 29 Ϫ 8

5x ϭ 15 Multiply (or divide) both sides of the equation x ϭ 3

by the same nonzero quantity: .

Ϫ7 ϭ x Interchange the two sides of the equation. x ϭ Ϫ7

5x

5
=

15

5

4
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You probably already know how to solve simple linear equations. Solving a linear equation

in one variable is done by finding an equivalent equation. In generating an equivalent equation,

remember that whatever operation is performed on one side of an equation must also be

performed on the other side of the equation.

Technology Tip

Use a graphing utility to display

graphs of y1 ϭ 3x ϩ 4 and 

y2 ϭ 16. 

The x-coordinate of the point of

intersection is the solution to the

equation 3x ϩ 4 ϭ 16.

Example 1 illustrates solving linear equations in one variable. What is a linear equation

in one variable? 

■ Answer: The solution is x ϭ 3.

The solution set is {3}.

What makes this equation linear is that x is raised to the first power. We can also classify

a linear equation as a first-degree equation.

Equation Degree General Name
x Ϫ 7 ϭ 0 First Linear

x2 Ϫ 6x Ϫ 9 ϭ 0 Second Quadratic

x3 ϩ 3x2 Ϫ 8 ϭ 0 Third Cubic

EXAMPLE 1 Solving a Linear Equation

Solve the equation 3x ϩ 4 ϭ 16.

Solution:

Subtract 4 from both sides of the equation.

Divide both sides by 3.

The solution is x ϭ 4. x ϭ 4

The solution set is {4}.

■ YOUR TURN Solve the equation 2x ϩ 3 ϭ 9.

3x

3
=

12

3

3x + 4 = 16

- 4    - 4
3x = 12

A linear equation in one variable, x, can be written in the form

ax ϩ b ϭ 0

where a and b are real numbers and .a Z 0

Linear EquationDEFINITION
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Technology Tip

Use a graphing utility to display

graphs of and y2 = 3
4 p.y1 = 1

2  p - 5

■ Answer: The solution is m ϭ Ϫ18.

The solution set is {Ϫ18}.

Study Tip

Prime Factors

2 ϭ 2

6 ϭ 2 ؒ 3 

5 ϭ ؒ 5

LCD ϭ 2 ؒ 3 ؒ 5 ϭ 30

■ Answer: The solution is x ϭ 2. 

The solution set is {2}.

To solve a linear equation involving fractions, find the least common denominator (LCD)

of all terms and multiply both sides of the equation by the LCD. We will first review how

to find the LCD.

To add the fractions , we must first find a common denominator. Some 

people are taught to find the lowest number that 2, 6, and 5 all divide evenly into.

Others prefer a more systematic approach in terms of prime factors.

1
2 + 1

6 + 2
5

The x-coordinate of the point of

intersection is the solution.

➤ ➤ ➤ ➤

EXAMPLE 2 Solving a Linear Equation

Solve the equation 5x Ϫ (7x Ϫ 4) Ϫ 2 ϭ 5 Ϫ (3x ϩ 2).

Solution:

Eliminate the parentheses. 5x Ϫ (7x Ϫ 4) Ϫ 2 ϭ 5 Ϫ (3x ϩ 2)

Don’t forget to distribute the negative 

sign through both terms inside the 

parentheses. 5x Ϫ 7x ϩ 4 Ϫ 2 ϭ 5 Ϫ 3x Ϫ 2

Combine like terms on each side.

Add 3x to both sides.

Subtract 2 from both sides.

Check to verify that x ϭ 1 is a 5 1 Ϫ (7 1 Ϫ 4) Ϫ 2 ϭ 5 Ϫ (3 1 ϩ 2)

solution to the original equation. 5 Ϫ (7 Ϫ 4) Ϫ 2 ϭ 5 Ϫ (3 ϩ 2)

5 Ϫ (3) Ϫ 2 ϭ 5 Ϫ (5)

0 ϭ 0

Since the solution x ϭ 1 makes the equation true, the solution set is {1}.

■ YOUR TURN Solve the equation 4(x Ϫ 1) Ϫ 2 ϭ x Ϫ 3(x Ϫ 2).

###
x = 1

- 2- 2

- 2x + 2 = 3 - 3x

+3x                + 3x

x + 2 = 3

Technology Tip

Use a graphing utility to display

graphs of y1 ϭ 5x Ϫ (7x Ϫ 4) Ϫ 2

and y2 ϭ 5 Ϫ (3x ϩ 2).

The x-coordinate of the point of

intersection is the solution to the

equation 5x Ϫ (7x Ϫ 4) Ϫ 2 ϭ

5 Ϫ (3x ϩ 2).

EXAMPLE 3 Solving a Linear Equation Involving Fractions

Solve the equation .

Solution: 

Write the equation.

Multiply each term in the equation

by the LCD, 4.

The result is a linear equation

with no fractions.

Subtract 2p from both sides. Ϫ2p Ϫ2p

Ϫ20 ϭ p

p ϭ Ϫ20

Since p ϭ Ϫ 20 satisfies the original equation, the solution set is {Ϫ20}.

■ YOUR TURN Solve the equation .1
4 m = 1

12 m - 3

2p - 20 = 3p

(4) 
1

2
 p - (4)5 = (4) 

3

4
 p

1

2
 p - 5 =

3

4
 p

1
2 p - 5 = 3

4 p



STEP DESCRIPTION EXAMPLE

1 Simplify the algebraic expressions on

both sides of the equation.

2 Gather all variable terms on one side 

of the equation and all constant terms 

on the other side.

3 Isolate the variable. 

x = 4

10x = 40

40 = 10x
+29 +29

 11 = 10x - 29

+3x           +3x
 - 3x + 11 = 7x - 29

 - 3x + 11 = 7x - 29

 - 3x + 6 + 5 = 7x - 28 - 1

 - 3(x - 2) + 5 = 7(x - 4) - 1

Solving a Linear Equation in One Variable

Real-World Problem

Mathematical Model

Solve Mathematical Problem

Solution to Real-World Problem

Translate from Math to Words

Translate Words to Math

Solve Using Standard Methods

You will have to come up with a unique formula to solve each kind of word problem, but

there is a universal procedure for approaching all word problems.

Step 1: Identify the question. Read the problem one time and note what you are

asked to find.

Step 2: Make notes. Read until you can note something (an amount, a picture, 

anything). Continue reading and making notes until you have read the

problem a second* time.

Step 3: Assign a variable to whatever is being asked for. If there are two choices,

then let it be the smaller of the two.

Step 4: Set up an equation. Assign a variable to represent what you are asked to find.

Step 5: Solve the equation.
Step 6: Check the solution. Substitute the solution for the variable in the

equation, and also run the solution past the “common sense department”

using estimation.

*Step 2 often requires multiple readings of the problem.

PROCEDURE FOR SOLVING WORD PROBLEMS

0.1 Linear Equations 7

Applications Involving Linear Equations

We now use linear equations to solve problems that occur in our day-to-day lives. You

typically will read the problem in words, develop a mathematical model (equation) for the

problem, solve the equation, and write the answer in words.



EXAMPLE 4 How Long Was the Trip?

During a camping trip in North Bay, Ontario, a couple went one-third of the way by boat,

10 miles by foot, and one-sixth of the way by horse. How long was the trip?

Solution:

STEP 1 Identify the question.
How many miles was the trip?

STEP 2 Make notes.

Read Write

... one-third of the way by boat BOAT: of the trip

... 10 miles by foot FOOT: 10 miles

... one-sixth of the way by horse HORSE: of the trip

STEP 3 Assign a variable.
Distance of total trip in miles ϭ x

STEP 4 Set up an equation.
The total distance of the trip is the sum of all the distances by boat, foot, and

horse.

Distance by boat ؉ Distance by foot ؉ Distance by horse ؍ Total distance of trip

Distance by foot ϭ 10 miles

Distance by horse

STEP 5 Solve the equation.

Multiply by the LCD, 6. 2x ϩ 60 ϩ x ϭ 6x

Collect x terms on the right. 60 ϭ 3x

Divide by 3. 20 ϭ x

The trip was 20 miles. x ϭ 20

STEP 6 Check the solution.
Estimate: The boating distance, of 20 miles, is approximately 7 miles; the riding

distance on horse, of 20 miles, is approximately 3 miles. Adding these two

distances to the 10 miles by foot gives a trip distance of 20 miles.

1
6

1
3

1

3
x + 10 +

1

6
x = x

= 1
6 x

Distance by boat = 1
3x

1
6

1
3

■ YOUR TURN A family arrives at the Walt Disney World parking lot. To get from

their car in the parking lot to the gate at the Magic Kingdom, they

walk mile, take a tram for of their total distance, and take a 

monorail for of their total distance. How far is it from their car to

the gate of the Magic Kingdom?

1
2

1
3

1
4

■  Answer: The distance from their

car to the gate is 1.5 miles.

boat       foot   horse     total
# # # #

1

3
x + 10 +

1

6
x = x

8 CHAPTER 0 Review: Equations and Inequalities
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Geometry Problems

Some problems require geometric formulas in order to be solved. 

EXAMPLE 5 Geometry

A rectangle 24 meters long has the same area as a square with 12-meter sides. What are

the dimensions of the rectangle?

Solution:

STEP 1 Identify the question.
What are the dimensions (length and width) of the rectangle?

STEP 2 Make notes.
Read Write/Draw

A rectangle 24 meters long
w

l ϭ 24

area of rectangle ϭ l ؒ w ϭ 24w

A square with 12-meter sides 12 m

12 m

area of square ϭ 12 ؒ 12 ϭ 144

STEP 3 Assign a variable. Let w width of the rectangle.

STEP 4 Set up an equation.
The area of the rectangle is

equal to the area of the square. rectangle area ϭ square area

Substitute in known quantities. 24w ϭ 144

STEP 5 Solve the equation.

Divide by 24.

The rectangle is 24 meters long and 6 meters wide.

STEP 6 Check the solution.
A 24 meter by 6 meter rectangle has an area of 144 square meters.

w =
144

24
= 6

=

■ YOUR TURN A rectangle 3 inches wide has the same area as a square with 9-inch

sides. What are the dimensions of the rectangle?

■ Answer: The rectangle is 27 in.

long and 3 in. wide.

Interest Problems

In our personal or business financial planning, a particular concern we have is interest.

Interest is money paid for the use of money; it is the cost of borrowing money. The total

amount borrowed is called the principal. The principal can be the price of our new car;

we pay the bank interest for loaning us money to buy the car. The principal can also be the

amount we keep in a CD or money market account; the bank uses this money and pays us

144 m2




