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Preface

Welcome to the 10th edition of Intermediate Algebra for
College Students! This book has been used by thousands
of students and other adults who have never been exposed
to algebra or those who have been exposed but need a
refresher course. Our primary goal was to write a book that
students can read, understand, and enjoy. To achieve this
goal we have used short sentences, clear explanations,
and many detailed, worked-out examples. We have tried to
make the book relevant to college students by using prac-
tical applications of algebra throughout the text.

New to This Edition

e The MylLab Math course itself includes extensive

enhancements to improve outcomes for students:

— The addition of Skill Builder exercises

— Author-developed Sample Assignments that
instructors can assign to utilize all of the new
exercise enhancements

— Learning Catalytics can be accessed from the
MyLab Math course

— Fully accessible PowerPoint slides

Features of the Text

One of the most important features of the text is its em-
phasis on readability. The book is very understandable
to students at all reading skill levels. The Tenth Edition
retains this emphasis and has been revised with a focus
on improving accessibility and addressing the learning
needs and styles of today’s students. To this end, the fol-
lowing changes have been made:

Content Changes

e We've done an extensive review of exercise sets,
including an analysis of data analytics on exercise
usage, leading to modification of exercises and exer-
cise sets as follows:

— Exercise sets have been modified to ensure pre-
cise graduation from simple to more complex and
include more direct matching of the book examples
and the corresponding exercises in MyLab Math.
This creates a better experience throughout for
students as well as making the material in the book
better connected to the homework students do.

— Precise correlation has been made between each
odd and even exercise. The odds can be used as
examples and solutions are provided, and the evens
can be assigned as homework or in MyLab Math.

— Now Try Exercises are revised, with particular
focus on odd—even pairing.

e Chapter openers each include a new video, created
by the authors, that explains how the material pre-
sented in the chapter is used to solve problems from
everyday life. These explanations are carried into the
actual solution to one or more exercises that are in
the chapter and to other assignable exercises.

e Renewed focus on the Understanding Algebra fea-
ture throughout the book. Many Understanding
Algebra boxes are new or revised for greater clarity.
The new design of the Understand Algebra boxes will
make them stand out more.

Accuracy

Accuracy in a mathematics text is essential. To ensure
accuracy in this book, math teachers from around the
country have read the pages carefully for typographical
errors and have checked all the answers.

Making Connections

Many of our students do not thoroughly grasp new con-
cepts the first time they are presented. In this text we
encourage students to make connections. That is, we
introduce a concept, then later in the text briefly rein-
troduce it and build upon it. Often an important concept
is used in many sections of the text. Important concepts
are also reinforced throughout the text in the Cumulative
Review Exercises and Cumulative Review Tests.

Chapter Opening Application

Each chapter begins with a real-life application related
to the material covered in the chapter and further il-
luminated through an author-created video explanation
within MyLab Math. By the time students complete the
chapter, they should have the knowledge to work the
problem.

Goal of This Chapter

This feature on the chapter opener page gives students
a preview of the chapter and also indicates where this
material will be used again in other chapters of the book.
This material helps students see the connections among
various topics in the book and the connection to real-
world situations.

Keyed Section Objectives

Each section opens with a list of skills that the student
should learn in that section. The objectives are then
keyed to the appropriate portions of the sections with
blue numbers such as o

Xiii
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Problem Solving

Pélya’s five-step problem-solving procedure is discussed
in Section 1.2. Throughout the book, problem solving
and Pélya’s problem-solving procedure are emphasized.

Practical Applications

Practical applications of algebra are stressed through-
out the text. Students need to learn how to trans-
late application problems into algebraic symbols. The
problem-solving approach used throughout this text gives
students ample practice in setting up and solving ap-
plication problems. The use of practical applications
motivates students.

Detailed, Worked-Out Examples

A wealth of examples have been worked out in a step-by-
step, detailed manner. Important steps are highlighted
in color, and no steps are omitted until after the student
has seen a sufficient number of similar examples.

Now Try Exercises

In each section, after each example, students are asked
to work an exercise that parallels the example given in
the text. These Now Try Exercises make the students ac-
tive, rather than passive, learners and they reinforce the
concepts as students work the exercises. Through these
exercises, students have the opportunity to immediately
apply what they have learned. After each example,
Now Try Exercises are indicated in orange type such as

(RGN IR, They are also indicated in green type
in the exercise sets, such as 27.

Study Skills Section

Students taking this course may benefit from a review of
essential study skills. Such study skills are essential for
success in mathematics. Section 1.1, the first section of
the text, discusses such study skills. This section should
be very beneficial for your students and should help
them to achieve success in mathematics.

Understanding Algebra

Understanding Algebra boxes appear in the margin through-
out the text. Placed at key points, Understanding Algebra
boxes help students focus on the important concepts and
facts that they need to master.

Helpful Hints

The Helpful Hint boxes offer useful suggestions for
problem solving and other varied topics. They are set
off in a special manner so that students will be sure to
read them.

Avoiding Common Errors

Common student errors are illustrated. Explanations
of why the shown procedures are incorrect are given.
Explanations of how students may avoid such errors are
also presented.

Exercise Sets

The exercise sets are broken into three main categories:
Warm-Up Exercises, Practice the Skills, and Problem
Solving. Many exercise sets also contain Concept/Writing
Exercises, Challenge Problems, and/or Group Activities.
Each exercise set is graded in difficulty, and the exer-
cises are paired. The early problems help develop the
students’ confidence, and then students are eased grad-
ually into the more difficult problems. A sufficient num-
ber and variety of examples are given in each section for
students to successfully complete even the more difficult
exercises. The number of exercises in each section is
more than ample for student assighments and practice.

Warm-Up Exercises

The exercise sets begin with Warm-Up Exercises. These
fill-in-the-blank exercises include an emphasis on vo-
cabulary. They serve as a great warm-up to the homework
exercises or as b-minute quizzes.

Practice the Skills Exercises

The Practice the Skills exercises reinforce the concepts
and procedures discussed in the section. These exercises
provide students with practice in working problems simi-
lar to the examples given in the text. In many sections
the Practice the Skills exercises are the main and most
important part of the exercise sets.

Problem-Solving Exercises

These exercises help students become better thinkers
and problem solvers. Many of these exercises involve
real-life applications of algebra. It is important for stu-
dents to be able to apply what they learn to real-life situ-
ations. Many problem-solving exercises help with this.

Concept/Writing Exercises

Most exercise sets include exercises that require stu-
dents to write out the answers in words. These exercises
improve students’ understanding and comprehension of
the material. Many of these exercises involve problem
solving and conceptualization and help develop better
reasoning and critical thinking skills.

Challenge Problems

These exercises, which are part of many exercise sets,
provide a variety of problems. Many were written to
stimulate student thinking. Others provide additional
applications of algebra or present material from future
sections of the book so that students can see and learn
the material on their own before it is covered in class.
Others are more challenging than those in the regular
exercise set.

Group Activities
Many exercise sets have Group Activity exercises that
lead to interesting group discussions. Many students



learn well in a cooperative learning atmosphere, and
these exercises will get students talking mathematics to
one another.

Cumulative Review Exercises

All exercise sets (beginning with Section 1.3) contain
questions from previous sections in the chapter and from
previous chapters. These Cumulative Review Exercises
will reinforce topics that were previously covered and
help students retain the earlier material while they are
learning the new material. For the students’ benefit,
Cumulative Review Exercises are keyed to the section
where the material is covered, using brackets, such
as [3.41].

Mid-Chapter Tests

In the middle of each chapter is a Mid-Chapter Test.
Students should take each Mid-Chapter Test to make
sure they understand the material presented in the chap-
ter up to that point. In the student answers, brackets
such as [2.3] are used to indicate the section where the
material was first presented.

Chapter Summary

At the end of each chapter is a comprehensive chapter
summary that includes important chapter facts and ex-
amples illustrating these important facts.

Chapter Review Exercises

At the end of each chapter are review exercises that
cover all types of exercises presented in the chapter. The
review exercises are keyed using colored numbers and
brackets, such as [1.5], to the sections where the mate-
rial was first introduced.

Chapter Practice Tests

The comprehensive end-of-chapter practice tests en-
able students to see how well they are prepared for the
actual class test. The section where the material was
first introduced is indicated in brackets in the student
answers.

Cumulative Review Tests
These tests, which appear at the end of each chapter
after the first, test the students’ knowledge of material

Preface XV

from the beginning of the book to the end of that chap-
ter. Students can use these tests for review, as well as
for preparation for the final exam. These exams, like the
Cumulative Review Exercises, serve to reinforce topics
taught earlier. In the answer section, after each answer,
the section where that material was covered is given us-
ing brackets.

Answers

The odd-numbered answers are provided for the exer-
cise sets. All answers are provided for the Cumulative
Review Exercises, Mid-Chapter Test, Chapter Review
Exercises, Chapter Practice Tests, and Cumulative
Review Tests. Answers are not provided to students for
the Group Activity exercises because we want students
to reach agreement by themselves on the answers to
these exercises.

Prerequisite

The prerequisite for this course is a working knowledge
of elementary algebra. Although some elementary algebra
topics are briefly reviewed, students should have a basic un-
derstanding of elementary algebra before taking this course.

Modes of Instruction

The format and readability of this book, and its many
resources and supplements, lend it to many different
modes of instruction. The constant reinforcement of con-
cepts will result in greater understanding and retention
of the material by your students.

The features of the text and its supplements make it
suitable for many types of instructional modes, including:

e face-to-face courses

e hybrid or blended courses
e emporium-based courses
e online instruction

e accelerated courses

e self-paced instruction

e inverted classrooms

e cooperative or group study
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Resources for Success MyLab

Get the Most out of MyLab Math for
Intermediate Algebra, Tenth Edition
by Allen Angel and Dennis Runde

The Angel/Runde team has helped thousands of students learn algebra through
clear examples and concise language. With this revision, the authors have contin-
ued their hallmark clear writing style. This, along with new media resources and
revamped exercise sets, provides students with a comprehensive learning and
practice environment in MyLab Math. Bringing the authors’ voice and approach
into the MyLab course gives students the motivation, understanding, and skill set
they need to master algebra.

Take advantage of the following resources to get the most out of your MyLab
Math course.

Support and Motivate with Video Resources

NEW! Chapter Opener Videos highlight how the math students are about to learn can be ap-
plied and used in the real world. Providing an interesting and useful overview of the chapter,
these videos can be assigned or even used in the classroom to kick off a lecture.

oy Instructional Videos walk students through concepts
T and examples in a modern presentation format. Videos
B are accessible in many ways, including from the eText
oS pages and from within homework exercises and can
i also be assigned in a media assignment to encourage
I students to watch them. All videos can be played from
gt any laptop or mobile device to provide support even on
j the go.
F o5

Chapter Test Prep Videos help students during their most teachable moment—when they are
preparing for a test. The videos provide step-by-step solutions for every exercise found in the
text's Chapter Tests.

pearson.com/mylab/math



Personalize Students’ Learning

One size does not fit all, especially when it comes to developmental math students. Instructors
have the option to personalize students’ experiences in the MyLab course with new tools, includ-

ing personalized homework and Skill Builder.

Personalized Homework MyMathLab* Assignments 1anage view
delivers assignments to @ My Courses Current 50% (9 points out of 18)
students tailored to their B > i

Attempts: Unlimited per question

Course Home

understanding of topics
based on their perfor-

mance on a test or quiz. Study Pran

This way, students can Gradebook

focus on just the topics eText

they have not yet mastered Chapter Contents >

Lial Wideo Library

and receive credit for the
topics they mastered on
the quiz or test.

Workbook with Inlegrated
Review

Student Success

Tools for SUCCess

Multimedia Library

| * You received automatic credit (3 pts) for topics you mastered on Chapter 1 Skills Check. I

® Al O Show What | Need to Do

GQuestions: 18 Scored: 9 Comect: 9 Partial Credit: 0 Incorrect: 0

« Question 1 (111) « Question 2 (1/1) Question 3 (01)

Question 4 (V1) Question 5 (V1) Question & (01}
Question 7 (V1) Question 3 (V1) Question 9 (1)
Question 10 (V1) Question 11 (V1)  Question 12 (1/1)

 Question 13 {1/1)  Question 14 (1/1)  Question 15 (1/1)

« GQuestion 16 {(1/1) & Question 17 (1/1) o Question 18 (11)

Homewaork: Skill Builder Assignment Ea
Score: 0ol 1 pt El 10 of 10 {0 compiete] w HW Score: 0%, 0ol 10 pls
7.2.85 CEVETES | 1 question Help  $F

LUsa rationsl exponents 1o write 35 a single radical sxpression. Assume that all veriables reprasant positive real numbers.
W7 ]

New! Skill Builder
assignments offer just-
in-time adaptive practice.
The adaptive engine tracks

Homework: Skill Builder Assignm

Prerequisite: Understand the meaning of am/n.
Let's review a concepl needed 0 answer your homework guestion.

Use ragical notation o wie the expression. Simpity if possile.
-]
16*
Enter your answer In the answer box and thery

All parts showing (N

Selact the comact chaive below and, if necessary, fill in the anewer box to compl

3
6=

O A

) B. Tha answer is not a real rumbar.

Click o select and enter your answen(s) and then click Check Answer.

Al parts showing NS

Clear Al

[Simpliy your anawer. Type an exacl answer, using radicals as needed )

student performance

and delivers questions

to each individual that
adapt to his or her level of
understanding.This new
feature allows instructors
to assign fewer questions
for homework, allowing
students to complete as
many or as few questions
needed.

ent

_Re'.urr. o Homewark

o

= Question Help

Jate your choice.

Build Your Course More Easily

Enhanced Sample Assignments make course setup easier by giving instructors a starting point for
each chapter. Each assignment has been carefully curated for this specific text by author Dennis
Runde based on his and his students’ experiences with MyLab Math and has been crafted to include

a thoughtful mix of question types.

pearson.com/mylab/math




Student and Instructor Resources
STUDENT RESOURCES

Student Solutions Manual
Provides complete worked-out solutions to
e the odd-numbered section exercises
e all exercises in the Mid-Chapter Tests, Chapter
Reviews, Chapter Practice Tests, and Cumulative
Review Tests

ISBN: 978-0-13-479484-6

Student Workbook
e Extra practice exercises for every section of the
text with ample space for students to show their
work

ISBN: 978-0-13-479490-7

Video Program

The Angel/Runde video program, available through MyLab Math, includes:

¢ Objective-based videos

e Example-based videos covering most examples and related end of section exericses
e Chapter Test Prep videos that offer step-by-step solutions to exercises in Chapter Tests
¢ Videos are captioned, and can be viewed on any mobile device

INSTRUCTOR RESOURCES

Annotated Instructor’s Edition
Contains all the content found in the student edition,
plus the following:

e Answers to exercises on the same text page with
graphing answers in the Graphing Answer section
at the back of the text

e |nstructor Example provided in the margin paired
with each student example

Instructor’s Resource Manual with Tests
and Mini-Lectures
e Mini-lectures for each text section
e Several forms of test per chapter (free response
and multiple choice)
e Answers to all items
e Available for download from pearson.com and in
MyLab Math

Instructor’s Solutions Manual
e Provides complete worked-out solutions to all
section exercises
e Available for download from pearson.com and
in MyLab Math

TestGen®

e Enables instructors to build, edit, print, and
administer tests using a computerized bank of
questions developed to cover all the objectives of
the text.

e Algorithmically based, allowing instructors to
create multiple but equivalent versions of the
same question or test with the click of a button;
instructors can also modify test bank questions
or add new questions.

MyLab Math Online Course (access code required)

MyLab Math is the world’s leading homework, tutorial, and assessment program. It creates personalized
learning experiences for students and provides powerful tools for instructors. Learn more about MyLab Math

at pearson.com/mylab/math.
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To the Student

Algebra is a course that requires active participation. You
must read the text and pay attention in class, and, most
importantly, you must work the exercises. The more exer-
cises you work, the better.

The text was written with you in mind. Short, clear
sentences are used, and many examples are given to il-
lustrate specific points. The text stresses useful applica-
tions of algebra. Hopefully, as you progress through the
course, you will come to realize that algebra is not just
another math course that you are required to take, but
a course that offers a wealth of useful information and
applications.

The boxes marked Understanding Algebra should be
studied carefully. They emphasize concepts and facts
that you need to master to succeed. Helpful Hints should
be studied carefully, for they stress important informa-
tion. Be sure to study Aveiding Common Errors boxes.
These boxes point out common errors and provide the
correct procedures for doing these problems.

After each example you will see a Now Try Exercise
reference, such as [IRNIE G W2A. The exercise in-
dicated is very similar to the example given in the book.
You may wish to try the indicated exercise after you
read the example to make sure you truly understand the
example. In the exercise set, the Now Try exercises are
written in green, such as 27.

Each objective is accompanied by a video lecture
that covers the concepts discussed in that section, as
well as additional example problems. These videos may
be accessed through MyLab Math.

Some questions you should ask your professor early
in the course include: What supplements are available
for use? Where can help be obtained when the profes-
sor is not available? Supplements that may be available
include the Student Solutions Manual; the objective
videos; and the Chapter Test Prep Videos, all of which
are available from within this book’s MyLab Math course.
All these items are discussed under the heading of
Supplements in Section 1.1 and listed in the Preface.

You may wish to form a study group with other stu-
dents in your class. Many students find that working
in small groups provides an excellent way to learn the
material. By discussing and explaining the concepts and
exercises to one another, you reinforce your own under-
standing. Once guidelines and procedures are determined
by your group, make sure to follow them.

One of the first things you should do is to read
Section 1.1, Study Skills for Success in Mathematics.
Read this section slowly and carefully, and pay par-
ticular attention to the advice and information given.
Occasionally, refer back to this section. This could be
the most important section of the book. Pay special at-
tention to the material on doing your homework and on
attending class.
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At the end of all exercise sets (beginning with
Section 1.3) are Cumulative Review Exercises. You should
work these problems on a regular basis, even if they are
not assigned. These problems are from earlier sections and
chapters of the text, and they will refresh your memory and
reinforce those topics. If you have a problem when working
these exercises, read the appropriate section of the text
or study your notes that correspond to that material. The
section of the text where the Cumulative Review Exercise
was introduced is indicated in brackets, [ 1, to the left of
the exercise. After reviewing the material, if you still have
a problem, make an appointment to see your professor.
Working the Cumulative Review Exercises throughout the
semester will also help prepare you to take your final exam.

Near the middle of each chapter is a Mid-Chapter
Test. You should take each Mid-Chapter Test to make sure
you understand the material up to that point. The section
where the material was first introduced is given in brack-
ets after the answer in the answer section of the book.

At the end of each chapter are a Chapter Summary,
Chapter Review Exercises, a Chapter Practice Test, and
a Cumulative Review Test. Before each examination you
should review this material carefully and take the Chapter
Practice Test (you may want to review the Chapter Test
Prep Videos also). If you do well on the Chapter Practice
Test, you should do well on the class test. The questions
in the Review Exercises are marked to indicate the sec-
tion in which that material was first introduced. If you
have a problem with a Review Exercise question, reread
the section indicated. You may also wish to take the
Cumulative Review Test that appears at the end of every
chapter (starting with Chapter 2).

In the back of the text there is an answer section that
contains the answers to the odd-numbered exercises, in-
cluding the Challenge Problems. Answers to al/l Cumulative
Review Exercises, Mid-Chapter Tests, Chapter Review
Exercises, Chapter Practice Tests, and Cumulative Review
Tests are provided. Answers to the Group Activity exercises
are not provided, for we wish students to reach agree-
ment by themselves on answers to these exercises. The
answers should be used only to check your work. For
the Mid-Chapter Tests, Chapter Practice Tests, and Cumu-
lative Review Tests, after each answer the section number
where that type of exercise was covered is provided.

We have tried to make this text as clear and error free
as possible. No text is perfect, however. If you find an er-
ror in the text, or an example or section that you believe
can be improved, we would greatly appreciate hearing
from you. If you enjoy the text, we would also appreciate
hearing from you. You can submit comments to math@
pearson.com, subject for Allen Angel and Dennis Runde.

Allen R. Angel
Dennis C. Runde



Basic Concepts

Study Skills for Success
in Mathematics and Using
a Calculator

Sets and Other Basic
Concepts

Properties of and
Operations with Real
Numbers

Order of Operations

Mid-Chapter Test:
Sections 1.1-1.4

Exponents

Scientific Notation

Have you ever asked Goals of This Chapter
YOUI'SEH, “When am | going In this chapter, we review algebra concepts that are central to your success in this
to use algebra?” In this chap- course. Throughout this chapter, and in the entire book, we use real-life examples
ter and throughout the book, to show how mathematics is relevant in your daily life. In Section 1.1, we present
we use algebra to study many some advice to help you establish effective study skills and habits. Other topics
real-life applications. The ap- discussed in this chapter are sets, real numbers, and exponents.

plications include determin-
ing the stopping distance of

a car in Example 10 on page
35, calculating the annual
profit of a boat-detailing busi-
ness in Exercise 124 on page
39, and determining the time
it would take a spacecraft to
reach another star in Exercise
82 on page 56. Throughout
this textbook, we will discuss
many interesting ways that
mathematics can be used
every day.
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\ 4 Study Skills for Success in Mathematics and Using a Calculator

o Have a positive attitude.

Prepare for and attend
class.

e Prepare for and take
examinations.

© rind help.

6 Learn to use a calculator.

You need to acquire certain study skills that will help you to complete this course
successfully. These study skills will also help you succeed in any other mathematics
courses you may take.

It is important for you to realize that this course is the foundation for more advanced
mathematics courses. If you have a thorough understanding of algebra, you will find it
easier to be successful in later mathematics courses.

ﬂ Have a Positive Attitude

Many students may feel uneasy about learning mathematics or in some cases may experi-
ence what is often called math anxiety. Such feelings are quite common among students.
If you find yourself feeling this way, know that you are not alone. One of our goals for
this textbook is to make mathematics more understandable and less intimidating. To help
students learn mathematics, we encourage students to keep an open mind and try to de-
velop a positive attitude toward learning mathematics.

Based on past experiences in mathematics, you may feel this will be difficult.
However, mathematics is something you need to work at. Many of you taking this course
are more mature now than when you took previous mathematics courses. Your maturity
and your desire to learn are extremely important and can make a tremendous difference
in your ability to succeed in mathematics. We believe you can be successful in this course,
but you also need to believe it.

e Prepare for and Attend Class

Preview the Material Before class, you should spend a few minutes previewing any new
material in the textbook. You do not have to understand everything you read yet. Just get
a feeling for the definitions and concepts that will be discussed. This quick preview will
help you to understand what your instructor is explaining during class. After the material
is explained in class, read the corresponding sections of the text slowly and carefully, word
by word.

Read the Text A mathematics text is not a novel. Mathematics textbooks should be read
slowly and carefully. If you do not understand what you are reading, reread the material.
When you come across a new concept or definition, you may wish to underline or high-
light it so that it stands out. This way, when you look for it later, it will be easier to find.
When you come across a worked-out example, read and follow the example carefully. Do
not just skim it. Try working out the example yourself on another sheet of paper. Also,
work the Now Try Exercises that appear after each example. The Now Try Exercises are
designed so that you have the opportunity to immediately apply new ideas. Make notes
of anything that you do not understand to ask your instructor.

Do the Homework Two very important commitments that you must make to be successful in this
course are to attend class and do your homework regularly. Your assignments must be worked
conscientiously and completely. Mathematics cannot be learned by observation. You need
to practice what you have heard in class. By doing homework you truly learn the material.
Don’t forget to check the answers to your homework assignments. Answers to the
odd-numbered exercises are in the back of this book. In addition, the answers to all the
Cumulative Review Exercises, Mid-Chapter Tests, Chapter Review Exercises, Chapter
Practice Tests, and Cumulative Review Tests are provided. For the Mid-Chapter Tests,
Chapter Practice Tests, and Cumulative Review Tests, the section where the material was
first introduced is provided in brackets after each answer. Answers to the Group Activity
Exercises are not provided because we want you to arrive at the answers as a group.
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If you have difficulty with some of the exercises, mark them and do not hesitate to
ask questions about them in class. You should not feel comfortable until you understand
all the concepts needed to work every assigned problem.

When you do your homework, make sure that you write it neatly and carefully. Pay
particular attention to copying signs and exponents correctly. Do your homework in a step-
by-step manner. This way you can refer back to it later and still understand what was written.

Attend and Participate in Class You should attend every class. Generally, the more ab-
sences you have, the lower your grade will be. Every time you miss a class, you miss
important information. If you must miss a class, contact your instructor ahead of time and
get the reading assignment and homework.

While in class, pay attention to what your instructor is saying. If you do not understand
something, ask your instructor to repeat or explain the material. If you do not ask ques-
tions, your instructor will not know that you have a problem understanding the material.

In class, take careful notes. Write numbers and letters clearly so that you can read
them later. It is not necessary to write down every word your instructor says. Copy down
the major points and the examples that do not appear in the text. You should not be tak-
ing notes so frantically that you lose track of what your instructor is saying.

Study Study in the proper atmosphere. Study in an area where you are not constantly
disturbed so that your attention can be devoted to what you are reading. The area where
you study should be well ventilated and well lit. You should have sufficient desk space to
spread out all your materials. Your chair should be comfortable. You should try to mini-
mize distractions while you are studying. You should not study for hours on end. Short
study breaks are a good idea.

When studying, you should not only understand how to work a problem, you should
also know why you follow the specific steps you do to work the problem. If you do not
have an understanding of why you follow the specific process, you will not be able to
solve similar problems.

Time Management It is recommended that students spend at least 2 hours studying and
doing homework for every hour of class time. Some students require more time than oth-
ers. Finding the necessary time to study is not always easy. The following are some sug-
gestions that you may find helpful.

1. Plan ahead. Determine when you will have time to study and do your homework. Do
not schedule other activities for these time periods. Try to space these periods evenly
over the week.

2. Be organized so that you will not have to waste time looking for your books, pen,
calculator, or notes.

3. Use a calculator to perform tedious calculations.
4. When you stop studying, clearly mark where you stopped in the text.

5. Try not to take on added responsibilities. You must set your priorities. If your education
is a top priority, as it should be, you may have to cut the time spent on other activities.

6. If time is a problem, do not overburden yourself with too many courses. Consider
taking fewer credits. If you do not have sufficient time to study, your understanding
and your grades in all of your courses may sulffer.

e Prepare for and Take Examinations

Study for an Exam If you do some studying each day, you should not need to cram the
night before an exam. If you wait until the last minute, you will not have time to seek the
help you may need. To review for an exam,

1. Read your class notes.

2. Review your homework assignments.
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. Study the formulas, definitions, and procedures you will need for the exam.
. Read the Avoiding Common Errors boxes and Helpful Hint boxes carefully.

. Read the summary at the end of each chapter.

SN Ul B W

. Work the review exercises at the end of each chapter. If you have difficulties, restudy
those sections. If you still have trouble, seek help.

. Work the Mid-Chapter Tests and the Chapter Practice Tests.

q

8. Rework quizzes previously given if the material covered in the quizzes will be
included on the test.

9. Work the Cumulative Review Test if material from earlier chapters will be included
on the test.

Take an Exam Make sure that you get a good night’s sleep the day before the test. If you
studied properly, you should not have to stay up late the night before to prepare for the
test. Arrive at the exam site early so that you have a few minutes to relax before the exam.
If you need to rush to get to the exam, you will start out nervous and anxious. After you
receive the exam, do the following;:

1. Carefully write down any formulas or ideas that you want to remember.

2. Look over the entire exam quickly to get an idea of its length and to make sure
that no pages are missing. You will need to pace yourself to make sure that you
complete the entire exam. Be prepared to spend more time on problems worth more
points.

3. Read the test directions carefully.

4. Read each problem carefully. Answer each question completely and make sure that
you have answered the specific question asked.

5. Starting with number 1, work each question in order. If you come across a question
that you are not sure of, do not spend too much time on it. Continue working the
questions that you understand. After completing all other questions, go back and
finish those questions you were not sure of. Do not spend too much time on any one
question.

6. Attempt each problem. You may be able to earn at least partial credit.

7. Work carefully and write clearly so that your instructor can read your work. Also, it
is easy to make mistakes when your writing is unclear.

8. Check your work and your answers if you have time.

9. Do not be concerned if others finish the test before you. Do not be disturbed if you are
the last to finish. Use all your extra time to check your work.

O rind Help

Use the Supplements This text comes with many supplements. Find out from your
instructor early in the semester which supplements are available and which might be
beneficial for you to use. Reading supplements should never replace reading the text-
book. Instead, supplements should enhance your understanding of the material. If you
miss a class, you may want to review the video on the topic you missed before attending
the next class.

The supplements that may be available to you are the Student’s Solutions Manual,
which works out the odd-numbered section exercises and all end-of-chapter exercises;
the Section Lecture Videos, available in MyLab Math, which contain about 20 minutes
of lecture per section and include additional examples; the Chapter Test Prep Videos,
which present step-by-step solutions to every exercise in the each chapter’s Practice
Test and are available via MyLab Math.
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Seek Help One thing we stress with our own students is to get help as soon as you need it!
Do not wait! In mathematics, one day’s material is usually based on the previous day’s
material. So if you don’t understand the material today, you may not be able to under-
stand the material tomorrow.

Where should you seek help? There are often a number of places to obtain help on
campus. You should try to make a friend in the class with whom you can study. Often
you can help one another. You may wish to form a study group with other students in
your class. Discussing the concepts and homework with your peers will reinforce your
own understanding of the material.

You should not hesitate to visit your instructor when you are having problems with
the material. Be sure you read the assigned material and attempt the homework before
meeting with your instructor. Come prepared with specific questions to ask.

Often other sources of help are available. Many colleges have a mathematics labora-
tory or a mathematics learning center where tutors are available to help students. Ask
your instructor early in the semester if any tutors are available, and find out where the
tutors are located. Then use these tutors as needed.

e Learn to Use a Calculator

Many instructors require their students to purchase and to use a calculator in class. You
should find out as soon as possible which calculator, if any, your instructor expects you to
use. If you plan on taking additional mathematics courses, you should determine which
calculator will be required in those courses and consider purchasing that calculator for
use in this course if its use is permitted by your instructor. Many instructors require a
scientific calculator and many others require a graphing calculator.

In this book we provide information about both types of calculators. Always read and
save the user’s manual for whatever calculator you purchase. In the Using Your Graphing
Calculator boxes, we will provide keystroke sequences for the TI-83 Plus and the TI-84
Plus graphing calculators. If you are using a different graphing calculator, you may need
to read the calculator manual or go online to determine the correct keystroke sequences.

Do you know all of the following information? If not, ask your instructor as soon as possible.

MyLab Math

. What is your instructor’s name? 11. Do you know the name and phone number of a friend

. . in class?
. What are your instructor’s office hours?

12. For each hour of class time, how many hours out-
side class are recommended for homework and

studying?

1
2
3. Where is your instructor’s office located?
4. How can you best reach your instructor?
5

. Where can you obtain help if your instructor is not 13.
available?

List what you should do to be properly prepared for each
class.

6. What supplements are available to assist you in 14.
learning?

Explain how a mathematics textbook should be read.

15. Write a summary of the steps you should follow when
7. Does your instructor recommend or require a specific taking an exam.

Iculator? If hich one? . o . . .
calcuiators B so, which one 16. Having a positive attitude is very important for suc-

8. When can you use a calculator? Can it be used in class,

10.

on homework, on tests?

. What is your instructor’s attendance policy?

Why is it important that you attend every class
possible?

17.

cess in this course. Are you beginning this course with
a positive attitude? It is important that you do!

You need to make a commitment to spend the time nec-
essary to learn the material, to do the homework, and
to attend class regularly. Explain why you believe this
commitment is necessary to be successful in this course.
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18. What are your reasons for taking this course? 20. Have you given any thought to studying with a friend

or a group of friends? Can you see any advantages in

19. What are your goals for this course? doing so? Can you see any disadvantages in doing so?

FY

. 4 Sets and Other Basic Concepts

Identify sets.

Identify and use
inequalities.

Use set huilder notation.

Determine the union and
intersection of sets.

®© 60 00

Identify important sets
of numbers.

> Understanding Algebra

The positive integers are

1,2,3,4,5,6,...

The negative integers are
=1,=2,=8, =4l =5, =6, ...

Variable
When a letter is used to represent various numbers it is called a variable.

For instance, if t = the time, in hours, that a car is traveling, then ¢ is a variable since the
time is constantly changing as the car is traveling. We often use the letters x, y, z, and ¢
to represent variables. However, other letters may be used.

If a letter represents one particular value it is called a constant. For example, if
s = the number of seconds in a minute, then s represents a constant because there are
always 60 seconds in a minute. The number of seconds in a minute does not vary. In this
book, letters representing both variables and constants are italicized.

The term algebraic expression, or simply expression, will be used often in the text.
An expression is any combination of numbers, variables, exponents, mathematical sym-
bols (other than equals signs), and mathematical operations.

ﬂ Identify Sets

A set is a collection of objects. The objects in a set are called elements of the set. Sets are
indicated by means of braces, { }, and are often named with capital letters. When the
elements of a set are listed within the braces, as illustrated below, the set is said to be in
roster form.

Set Number of Elements
A= {a,b,c} 3
B = {yellow, green, blue, red } 4
C =1{1,23,4,5} 5

The symbol € is used to indicate that an item is an element of a set. Since 2 is an element
of set C we may write

2 € C

l

2 is an element of C

This is read “2 is an element of the set C.”

A set may be finite or infinite. Sets A, B, and C each have a finite number of elements
and are therefore finite sets. In some sets it is impossible to list all the elements. These are
infinite sets. The following set, called the set of natural numbers or counting numbers, is
an example of an infinite set.

N = {1,2,3,4,5,...}

The three dots after the last comma are called an ellipsis. They indicate that the set con-
tinues on and on in the same manner.
Another important infinite set is the integers. The set of integers follows.

I=1{...,—4,-3,-2,-1,0,1,2,3,4,...}

Notice that the set of integers includes both positive and negative integers and the number 0.
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If we write
D= {1,2,3,4,5,...,163}

we mean that the set continues in the same manner until the number 163. Set D is the set
of the first 163 natural numbers. D is therefore a finite set.

A special set that contains no elements is called the null set, or empty set, written
{ } or &. For example, the set of students in your class under 3 years of age is the null
or empty set.

e Identify and Use Inequalities

Inequality Symbols

V

is read “is greater than.”

\

= s read “is greater than or equal to.”
< is read “is less than.”

= is read “is less than or equal to.”

# is read “is not equal to.”

Inequalities can be explained using the real number line (Fig. 1.1).

FIGURE 1.1

The number a4 is greater than the number b, a > b, when a is to the right of b on the
number line (Fig. 1.2). We can also state that the number b is less thana, b < a, when b is
to the left of 2 on the number line. The inequality a # b means eithera < bora > b.

Lesser Greater
+ +
b a
a>borb<a
FIGURE 1.2

EXAMPLE 1 Insert either > or < in the shaded area between the numbers to make —
each statement true.

a) 2 6 b) 1 -7 o —5 —4

Solution Indicate the location of the numbers in parts a), b), and ¢) on a number line
as shown in Figure 1.3.

7-6-5-4-3-2-1 0 1 2 3 4 5 6 7
FIGURE 1.3
a) Because 2 is to the left of 6 on the number line, 2 is less than 6, and we write 2 < 6.

b) Because 1 is to the right of —7 on the number line, 1 is greater than —7, and we
write 1 > —7.

¢) Because —5 is to the left of —4 on the number line, —5 is less than —4, and we write
-5 < —4.

Now Try Exercise 15

Remember that the symbol used in an inequality, if it is true, always points to the smaller of the
two numbers.
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Notation Means

x> 2 x is any real number greater than 2.

x= -3 x is any real number less than or equal to —3.

—-4=x<3 x is any real number greater than or equal to —4 and less than 3.

In the inequalities x > 2 and x = —3, the 2 and the —3 are called endpoints. In the in-
equality —4 = x < 3, the —4 and 3 are the endpoints. The solutions to inequalities that
use either < or > do not include the endpoints, but the solutions to inequalities that use
either = or = do include the endpoints. This is shown as follows:

s &
N ¥

Endpoint not Endpoint
included included
Below are three illustrations.
Inequality Inequality Indicated on the Number Line
x> 2 et
~6-5-4-3-2-1 0 1 2 3 4 56
x = -1 e ——————+

il
T
—-6-5-4-3-2-1 0 1 2 3 4 5 6

-4 =x<3 1
~6-5-4-3-2-1 0 1 2 3 4 5 6
The word between indicates that the endpoints are not included in the answer. For exam-
ple, the set of natural numbers between 2 and 6 is {3, 4, 5}. If we wish to include the end-
points, we can use the word inclusive. For example, the set of natural numbers between 2
and 6 inclusive is {2, 3,4,5,6}.

e Use Set Builder Notation

A second method of describing a set is called set builder notation. An example of set
builder notation is

E = {x|xis a natural number greater than 7}

This is read “Set E is the set of all elements x, such that x is a natural number greater
than 7.” In roster form, this set is written

E={8910,11,12,...}

The general form of set builder notation is

{ x x has property p }

The set of
all such x has the

elements x that given property

We often will use the variable x when using set builder notation, although any variable
can be used.

Two condensed ways of writing set E = {x|x is a natural number greater than 7} in
set builder notation follow.

E= {x|]x>7andx €N} or E= {x|]x =8andx € N}

The set A = {x| -3 < x = 4and x € I} is the set of integers greater than —3 and less
than or equal to 4. The set written in roster form is {2, —1,0, 1,2, 3,4}. Notice that the
endpoint —3 is not included in the set but the endpoint 4 is included.

How do the sets B = {x|x > 2andx € N} and C = {x|x > 2} differ? Set B con-
tains only the natural numbers greater than 2, that is, {3,4,5, 6, ... }. Set C contains not
only the natural numbers greater than 2 but also fractions and decimal numbers greater
than 2. Since there is no smallest number greater than 2, this set cannot be written in ros-
ter form. We illustrate these two sets on the number line on the top of the next page. We
have also illustrated two other sets.
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Set Set Indicated on the Number Line
{x|]x >2andx € N}
-6-5-4-3-2-1 0 1 2 3 4 5 6

{x|x > 2} e

Ny

{x|_1sx<4andx61} -6-5-4-3-2-1 0 1 2 3 4 5 6

A

{x]-1=1x <4} ——

Another method of indicating inequalities, called interval notation, will be discussed in
Section 2.5.

0 Determine the Union and Intersection of Sets

Just as operations such as addition and multiplication are performed on numbers, opera-
tions can be performed on sets. Two set operations are union and intersection.

Union of Two Sets

The union of set A and set B, written AU B, is the set of elements that belong to either set
A orset B.

Because the word or, as used in this context, means belonging to set A or set B or both
sets, the union is formed by combining, or joining together, the elements in set A with
those in set B. If an item is an element in either set A, or set B, or in both sets, then it is an
element in the union of the sets, A U B. If an element appears in both sets, we list it only

once when we write the union of two sets.
Examples of Union of Sets
A= {1,2,3,4,5}, B = {34567}, AUB={1,234,567}
A ={ab,cde}, B={xyz}, AUB = {ab,cdexyz}

In set builder notation we can express A U B as

Union

AUB= {x|x€ Aorxe B}

Intersection of Two Sets

The intersection of set A and set B, written AN B, is the set of all elements that are common
to both set A and set B.

Because the word and, as used in this context, means belonging to both set A and set B,
the intersection is formed by using only those elements that are in both set A and set B. If
an item is an element in only one of the two sets, then it is not an element in the intersec-

tion of the sets.

Examples of Intersection of Sets
A =1{1,23,4,5}, B = {3,4,5,6,7}, ANB = {3,4,5}
A= {ab,cde} B = {x,y,z}, ANB={ }ord





