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Prepare for Class
“Read the Book”

 Feature Description ‘Benefit Page
. Every chapter begins with. ...
Chapter Opening| Each chapter begins with a current The Article describes a real situation. The 395 & 501
Article & Project | article and ends with a related project. Project lets you apply what you learned
to solve a related problem.
Every section begins with...
Learning Each section begins with a list of objectives. | These focus your studying by 396
Objectives Objective numbers appear in the margin emphasizing what’s most important
1 J where the objective is covered. and where to find it.
Most sections contain...
Preparing for Sections begin with a list of key Ever forget what you've learned? This feature 396
This Section concepts to review, with page numbers. highlights previously learned material to be
used in this section. Review it, and you'll
always be prepared to move forward.
Now Work the Special problems that support the Not sure you need the Preparing for This 396 &
‘Are You Preparing for This Section feature. Section review! Work the ‘Are You Prepared? 401
Prepared?’ problems. If you get one wrong, you'll know
Problems exactly what you need to review and
where to review it!
Calculus Icon These appear next to information Pay attention— if you spend extra 401
essential for the study of calculus. time now, you'll do better later!
“Now Work” These follow most examples, and We learn best by doing. You'll solidify 398
Problems direct you to a related exercise. your understanding of examples if you
T~ try a similar problem right away, to be
sure you understand what you've just read.
WARNING Warnings are provided in the text. These point out common mistakes 451
and help you to avoid them.
Seeing the These features suggest graphing You will obtain a deeper and more 400
Concept & utility activities. intuitive understanding of theorems and
Explorations definitions.
In Words These provide alternative descriptions Does math ever look for:eign to you! 405
of select definitions and theorems. This feature translates math into plain English.
Step-by-Step, Examples contain detailed, Work the examples on your own, uncovering
Annotated intermediate steps. Many include the solution line-by-line as you go. Each line
Examples additional annotations - will verify your work. For additional help, 413
consult the blue annotations, which provide the
reason why the statement. to the left is valid.
Side-by-Side Examples that can be solved Seeing the solution side-by-side
Algebraic and both algebraically and graphically will help you to decide the more 118
Graphing are shown side-by-side efficient way to solve a problem.

Solutions




Practice
“Work the Problems”

Feature Description Benefit Page
“Assess Your Understanding” contains a variety of problems at the end of each section.
‘Are You These assess your retention of the Do you always remember what you've 401
Prepared? prerequisite material you'll need. learned? Working these problems
Problems Answers are given at the end of the is the best way to find out.
section exercises. This feature is related If you get one wrong, you'll know exactly
to the Preparing for This Section feature. what you need to review, and
where to review it!
Concepts and | These Fill-in-the-Blank and True/False Learning math is more than memorization 401
Vocabulary items assessyour understanding — it’s about discovering connections.
of key definitions and concepts in the These problems help you understand
current section. the ‘big ideas’ before diving into skill building.
Skill Correlated to section examples, It's important to dig in and develop 402-403
Building these problems provide straightforward your skills. These problems provide you
practice, organized by difficulty. with ample practice to do so.
Applications These problems allow you to apply You will see that the material 403-404
and your skills to real-world problem:s. learned within the section has
Extensions These problems also allow you to many uses in everyday life.
extend concepts leamed in the
section.
Discussion “Discussion and Writing” problems are To verbalize an idea, or to describe 418
and colored red. These support class it clearly in writing, shows real
Writing discussion, verbalization of mathematical understanding. These problems nurture
ideas, and writing and research projects. that understanding. They're
challenging , but you'll get out what
you put in.
Now Work Many examples refer you to a related If you get stuck while working 402
Problems homework problem. These related problems, look for the closest

N\

problems are marked by a pencil and
yellow numbers.

Now Work problem and refer back
to the related example to see if it helps.
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Review
“Study for Quizzes and Tests”

Feature Description Benefit Page
.
Chapter Reviews at the end of each chapter contain...
“Things to A detailed list of important theorems, Review these and you'll know the 493-494
Know” formulas, and definitions, most important material in the chapter!
from the chapter.
“You Should be | Contains a complete list of objectives by Do the recommended exercises and 495
Able To...” section, with corresponding practice you'll have mastery over the key
exercises. material. If you get something wrong,
review the suggested page numbers
and try again.
Review These provide comprehensive review and Practice makes perfect.These problems 496-500
Exercises practice of key skills, matched to the combine exercises from all sections,
Learning Objectives for each section. giving you a comprehensive review in
one place.
Chapter Test About 15-20 problems that can be taken Be prepared. Take the sample practice 500
as a Chapter Test. Be sure to take the test. This will get you ready for your
Chapter Test under test conditions—no instructor’s test.
notes!
Chapter The Chapter Project applies what you've The Project gives you an opportunity to 501
Projects learned in the chapter. Additional projects apply what you've learned in the chapter
are available on the Instructor’s to solve a problem related to the
Resource Center (IRC) opening article. If your instructor allows,
these make excellent opportunities to
work in a group, which is often the
best way of learning math.
Cumulative These problem sets appear at the end of These are really important. They will 501-502
Review each chapter, beginning with Chapter 2. ensure that you are not forgetting

They combine problems from previous
chapters, providing an ongoing
cumulative review.

anything as you go. These will go a long
way toward keeping you constantly
primed for quizzes and tests.
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Three Distinct Series

Students have different goals, learning styles, and levels of preparation. Instructors
have different teaching philosophies, styles, and techniques. Rather than write one
series to fit all, the Sullivans have written three distinct series. All share the same
goal—to develop a high level of mathematical understanding and an appreciation
for the way mathematics can describe the world around us. The manner of reaching
that goal, however, differs from series to series.

Contemporary Series,
Seventh Edition

The Contemporary Series is the most traditional in approach, yet modern in its
treatment of precalculus mathematics. Graphing utility coverage is optional and can
be included or excluded based on instructor preference.

College Algebra, College Algebra Essentials, Algebra & Trigonometry, Trigonometry,
Precalculus, Precalculus Essentials

Enhanced with Graphing Utilities Series,
Fourth Edition

This series provides a more thorough integration of graphing utilities into topics, al-
lowing students to explore mathematical concepts and foreshadow ideas usually
studied in later courses. Using technology, the approach to solving certain problems
differs from the Contemporary series, while the emphasis on understanding con-
cepts and building strong skills does not.

College Algebra, College Algebra Essentials, Algebra & Trigonometry, Trigonometry,
Precalculus, Precalculus Essentials

Graphing, Data, and Analysis Series,
Third Edition

This series differs from the others, utilizing a functions approach which serves as the
organizing principle tying concepts together. Each chapter introduces a new type of
function, then develops all concepts pertaining to that particular function. The solu-
tions of equations and inequalities, instead of being developed as stand-alone topics,
are developed in the context of the underlying functions. Technology is integrated at
the same level as the Enhanced with Graphing Utilities series (described above).
College Algebra, Algebra & Trigonometry, Precalculus



The Essentials Edition

What Is the Goal of the Essentials Edition?

Our goal in publishing this Essentials version of Sullivan
and Sullivan’s College Algebra Enhanced with Graphing
Utilities, 4th Edition, is to provide a lighter, more tailored,
less expensive alternative to the parent textbook.

What’s “Essential”’ About It?

Many one semester courses do not cover the full scope of
the parent textbook. So, we selected topics from the parent
version that are often not used and removed them, leaving
a “core” set of chapters and sections. This “core” is the
Essentials version.

Is Anything Else Different

from the Parent Textbook?

No. The only difference is that some topics have been re-
moved from the parent textbook to create the Essentials
edition. The chapters and sections that remain which com-
prise the Essentials edition are identical, word-for-word to
those in the parent textbook. Depth of coverage within
topics has not been sacrificed in the Essentials edition.

What’s In and What’s Out?

The Table of Contents indicates what is included in this
Essentials edition (“highlighted”), and what is excluded
from this Essentials edition (subdued). Why have we left
topics in the table of contents that are not included in this
Essentials edition? Two reasons: (1) we wanted you to be
able to determine quickly and easily which book is more
appropriate for your course. This is easily done via this for-
mat. (2) the parent textbook and the Essentials edition
share the same supplements. This is made possible by
maintaining consistent chapter and section numbering in
both books.

What If I Cover Something in My Course That Is

Not in the Essentials Edition?

There are two options for you. You can simply ask your
Prentice Hall sales representative to send you the parent
textbook for review. Or, if you only need two or three ad-
ditional sections, ask your Prentice Hall representative
about custom publishing opportunities, the best way to
reach an exact fit.



Preface
to the Instructor

As professors at both an urban university and a community
college, Michael Sullivan and Michael Sullivan, III are
aware of the varied needs of College Algebra students, rang-
ing from those who have little mathematical background
and a fear of mathematics courses, to those having a strong
mathematical education and a high level of motivation. For
some of your students, this will be their last course in math-
ematics, whereas others will further their mathematical edu-
cation. This text is written for both groups.

As a teacher, and as an author of precalculus, engi-
neering calculus, finite mathematics, and business calculus
texts, Michael Sullivan understands what students must
know if they are to be focused and successful in upper
level math courses. However, as a father of four, he also
understands the realities of college life. His co-author and
son, Michael Sullivan, I1I, believes in the value of technol-
ogy as a tool for learning that enhances understanding
without sacrificing math skills. Together, both authors have
taken great pains to ensure that the text contains solid, stu-
dent-friendly examples and problems, as well as a clear
and seamless writing style.

A tremendous benefit of authoring a successful series
is the broad-based feedback we receive from teachers and
students. Virtually every change in this edition is the result
of their thoughtful comments and suggestions. We are sin-
cerely grateful for this support and hope that we have been
able to take these ideas and, building upon a successful
third edition, make this series an even better tool for learn-
ing and teaching. We continue to encourage you to share
with us your experiences teaching from this text.

New Features
in the Fourth Edition

Rather than provide a list of new features here, we have
placed that information in the end sheet on the front cover
of this book. The new features are easy to spot by the
“New” in the left column.

This places the new features in their proper context, as
building blocks of an overall learning system that has been
carefully crafted over the years to help students get the
most out of the time they put into studying. Please take the

time to review this, and to discuss it with your students at
the beginning of your course. Our experience has been
that when students utilize these features, they are more
successful in the course.

Organizational Changes
in the Fourth Edition

o “Integer Exponents” and “Square Roots” now appear
earlier in Chapter R in Section R.2. “Radicals” is now
combined with “Rational Exponents” in Chapter R.

e “Setting Up Equations: Applications” has been re-
named to “Problem Solving: Interest, Mixture, Uni-
form Motion, Constant Rate Jobs” and now appears in
Section 1.6. The easier applications from “Setting Up
Equations: Applications” are now in Section 1.2.

e “Synthetic Division” has been moved from the former
Chapter 5: “The Zeros of a Polynomial Function” to
Chapter R.

e “Quadratic Equations in the Complex Number Sys-
tem” has been moved from former Chapter 5: “The
Zeros of a Polynomial Function” to Chapter 1, Section
1.4. This section remains optional and also allows for
either early or late coverage of complex numbers and
quadratic equations with a negative discriminant.

e Portions of Chapter 2: “Linear and Quadratic Func-
tions” and Chapter 3: “Functions and Their Graphs”
have been combined into one chapter, Chapter 2:
“Functions and Their Graphs.”

e Former Section 2.3: “Quadratic Functions” and former
Section 2.4: “Quadratic Models” have been combined
into one section, Section 3.1: “Quadratic Functions
and Models.”

e “Composite Functions,” formerly in Chapter 3: “Func-
tions and Their Graphs,” now appears as Section 4.1 in
Chapter 4: “Exponential and Logarithmic Functions.”

e Former Chapter 4: “Polynomial and Rational Func-
tions” and Chapter 5: “The Zeros of a Polynomial
Function” have been combined into one chapter,
Chapter 3: “Polynomial and Rational Functions.”

xiii



XiV  PREFACE

* Former Section 4.3: “Rational Functions I” has been
renamed as Section 3.3: “Properties of Rational Func-
tions.” Former Section 4.4: “Rational Functions IT: An-
alyzing Graphs” has been renamed Section 3.4: “The
Graph of a Rational Function; Inverse and Joint
Variation.”

e “Systems of Linear Equations: Two Equations Con-
taining Two Variables” and “Systems of Linear Equa-
tions Containing Three Variables” have been
combined in one section as “Systems of Linear Equa-
tions: Substitution and Elimination.”

Using the Fourth Edition Effectively
with Your Syllabus

As the chart illustrates, this book has been organized with
flexibility of use in mind. Within a given chapter, certain
sections are optional (see the detail following the flow
chart) and can be omitted without loss of continuity.

Chapter R Review

This chapter consists of review material. It may be used as
the first part of the course or later as a just-in time review
when the content is required. Specific references to this
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Student Study-Pak

Everything a student needs to succeed in one place. Free, packaged with the book, or available for purchase standalone. Study-Pak
contains:

o Student Solutions Manual
Fully worked solutions to odd-numbered exercises.

e Pearson Tutor Center

Tutors provide one-on-one tutoring for any problem with an answer at the back of the book. Students access the Tutor Center
via toll-free phone, fax, or email.

e CD Lecture Series

A comprehensive set of CD-ROMs, tied to the textbook, containing short video clips of an instructor working key book exam-
ples.

o Algebra Review
Four chapters of Intermediate Algebra review. Perfect for a slower-paced course or for individual review.

o Chapter Test Prep Video CD

Gives student step-by-step video solutions to every problem in each Chapter Test. An instructor works through each chapter
test problem providing valuable review to enhance mastery of key chapter content. Easy video navigation allows students to in-
stantly access the solution to any problem.

MathXL®

MathXL® is a powerful online homework, tutorial, and assessment system that accompanies your textbook. Instructors can create,
edit, and assign online homework and tests using algorithmically generated exercises correlated at the objective level to the text-
book. Student work is tracked in an online gradebook. Students can take chapter tests and receive personalized study plans based on
their results. The study plan diagnoses weaknesses and links students to tutorial exercises for objectives they need to study. Students
can also access video clips from selected exercises. MathXL® is available to qualified adopters. For more information, visit our web-
site at www.mathxl.com, or contact your Prentice Hall sales representative for a demonstration.

MyMathLab

MyMathLab is a text-specific, customizable online course for your textbooks. MyMathLab is powered by CourseCompass™—Pear-
son Education’s online teaching and learning environment—and by MathXL®—our online homework, tutorial, and assessment sys-
tem. MyMathLab gives you the tools you need to deliver all or a portion of your course online, whether your students are in a lab
setting or working from home.

MyMathLab provides a rich and flexible set of course materials, featuring free-response exercises that are algorithmically generated
for unlimited practice. Students can use online tools such as video lectures and a multimedia textbook to improve their performance.
Instructors can use MyMathLab’s homework and test managers to select and assign online exercises correlated to the textbook, and
can import TestGen tests for added flexibility. The online gradebook—designed specifically for mathematics—automatically tracks
students’ homework and test results and gives the instructor control over how to calculate final grades. MyMathLab is available to
qualified adopters. For more information, visit our website at www.mymathlab.com or contact your Prentice Hall sales representa-
tive for a product demonstration.




List of Applications

Acoustics

amplifying sound, 498
loudness of sound, 447

Aeronautics
Challenger disaster, 484

Agriculture

crop yields and fertilizer, 31011
demand for corn, 418
watering a field, 122

Archaeology

age of ancient tools, 476-77

age of fossil, 483

age of tree, 483

date of prehistoric man’s death, 498

Architecture

brick staircase, 551

floor design, 550

football stadium seating, 551
mosaic design, 551

Norman window, 34, 315
parabolic arch, 314

Sears Tower, 30

special window, 315,390
stadium construction, 552
window dimensions, 122

Art
framing a painting, 193

Astronomy

distance from Earth to its moon, 28
light-year, 28

Biology

alcohol and driving, 44243, 448
bacterial growth, 435,474-75,490
healing of wounds, 433, 447

yeast biomass as function of time, 489-90

Business

advertising, 391
automobile production, 403
blending coffee, 148,193
break-even point, 251
candy bar size, 123
cashier checkout speed, 195
cigar company profits, 277
copying machines, 194
cost

of can, 352-53,358

of charter, 194

of commodity, 404

of drum, 292
fixed and variable, 178
of manufacturing, 148, 240, 332, 357, 366, 380,
528
marginal, 292, 390
of printing, 332-33, 357, 366, 380
of production, 239, 404
of transporting goods, 265
cost function, 251-52
linear, 251
demand
for candy, 358
for corn, 418
for jeans, 253-54
for PCs, 492
demand equation, 283, 31314, 394
depreciation
of equipment, 559
straight-line, 24243, 251
discount pricing, 111
for large orders, 149
drive-thru rate
at Burger King, 429-30
at Citibank, 433, 447
at McDonald’s, 433
equilibrium price, 24344
expense computation, 149
health food mix, 195
IBM personal computer price and demand, 492
Jiffy Lube’s car arrival rate, 433, 447
market penetration of Intel’s coprocessor, 484
markup of new car, 162
McDonald’s scalding coffee case, 395
mixing candy, 148
mixing nuts, 148
precision ball bearings, 28
price markup, 111
product promotion, 179
quarterly corporate earnings, 80
rate of return on, 471
restaurant management, 517
revenue, 148, 298-99
advertising and, 254
maximizing, 307,313
monthly, 366
from selling bikes, 239-40
theater, 517
revenue function, 252,292
salary, 552
gross,217-18
increases in, 559
sale price, 195
sales
commission on, 161
minimum requirements, 364
of movie theater ticket, 504-5, 509, 517
salvage value, 498

supply and demand, 243-44, 251
theater attendance, 111

toy truck manufacturing, 528
transporting goods, 529

truck rentals, 178

wages
of car salesperson, 178
hourly, 108, 111

Calculus
Simpson’s rule, 315

Carpentry. See also Construction
pitch, 180

Chemistry, 111

decomposition of salt in water, 483
drug concentration, 357

gas laws, 359

mixing acids, 193

pH, 446

purity of gold, 149

radioactive decay, 482, 483,491,499
radioactivity from Chernobyl, 483
reactions, 315

salt solutions, 149, 193

sugar molecules, 149

volume of gas, 161

Communications

cell phone service, 264,294-95
installing cable TV, 285

long distance phone service, 252
phone charges, 250-51

portable phones, 197

spreading of rumors, 433, 447

Computers

home computers, 485
IBM PCs, 492
Word users, 485

Construction

of border around a garden, 123
of border around a pool, 123
of box, 120, 123

closed, 292

open, 239
of can, 391
of circular pond, 80
of circular swimming pool, 34
of coffee can, 150
of fencing, 307-8, 314, 390
of garden enclosure, 148
installing cable TV, 285
material for steel drum, 291
patio dimensions, 123



XX LIST OF APPLICATIONS

of playpen, 281-82

of pond enclosure, 149

of rain gutters, 315

of rectangular field enclosure, 283,314
along a river, 283

of stadium, 315, 552

of steel drum, 358

of swimming pool, 80

Decorating
Christmas tree, 31

Demographics

diversity index, 446
growth of insect population, 482
mosquito colony growth, 482
number of farm workers in United States, 485
population

average rate of change of, 234-35

bacterial, 482, 484, 490

decline in, 483

of endangered species, 484

of fruit fly, 480-81

growth in, 483

of Illinois, 493

insect, 345

of Pennsylvania, 493

of rabbit colony, 545

of trout, 544

of United States, 80, 462,492

of world, 462, 492-93, 499

Design

closed box minimizing surface area, 357-58
of window, 80

Distance

altitude of airplane, 498
bicycle riding, 227
extent of search and rescue, 192
height
of bouncing ball, 560
of mountain, 498
of Mt. Everest, 28
of tower, 82
from home, 227
from intersection, 100, 285
limiting magnitude of telescope, 498
pendulum swings, 557-58, 559-60
range
of airplane, 149
of car, 162
sound to measure, 140
traveled by wheel, 33
between two moving vehicles, 100
apart perpendicularly, 285
toward intersection, 100, 285
visibility of Gibb’s Hill Lighthouse beam, 34
visual, 34
of pilot, 80
walking, 227

Economics

average cost function, 357

demand equations, 278-79, 283,394

IBM personal computer price and demand, 492
1S-LM model in, 518

marginal propensity to consume, 560

multiplier, 560
participation rate, 218

Education

advanced degrees, 316

computing grades, 162

funding a college education, 498
grades, 111

high school vs. college GPA,291-92
learning curve, 434,447

student loan, 293

Electricity, 111

cost of, 262
current in See also circuit, 434
current in See also circuit, 434, 447
Florida rates, 179
Illinois rates, 179
Kirchhoff’s Rules, 518
rates for, 162
resistance, 63, 67, 358, 359

due to conductor, 391
voltage

of conductor, 483

foreign, 28

household, 161

.S, 28

Engineering

bridges
Golden Gate Bridge, 309-10
parabolic arch, 390
suspension, 314

horsepower, 358

safe load for beam, 359

strength of beam, 291

Entertainment

Demon Roller Coaster customer rate, 433
theater revenues, 519
VCR ownership, 484

Environment

lake pollution control laws, 544-45
oil leakage, 403

Finance, 111

balancing a checkbook, 28
car loans, 544
charge card payment, 544
computer system purchase, 471
cost

of car, 111

of car rental, 250,265

of chocolate-covered almonds, 252

of drum, 292

of electricity, 262

of fast food, 517

of natural gas, 264

of pizza, 111

of Sunday home delivery, 178

of trans-Atlantic travel, 218,226
credit cards

interest payments for, 265

minimum payments for, 265
demand equation, 313-14
depreciation, 433

of car, 462
diamond ring appreciation, 471

division of money, 111
federal income tax, 264—65
financial planning, 143, 517
foreign exchange, 404
gross salary, 217-18
inheritance, 111
investments, 107-8,111, 148
in bonds, 192
in bond trusts, 471
in CDs, 192
certificates of deposit, 471
comparing using different compounding
periods, 465-66
compound interest on, 471
diversified, 519
doubling, 469-70, 471,472
education IRA, 545
effective rates of return, 467
finance charges, 471
growth rate, 471
in Harley Davidson, Inc. stock, 254
Harley Davidson stock price, 486-87
IRA funding, 498
rate of return on, 471,491-92
Roth IRA, 544-45
stock appreciation, 471
stock price, 560
time to reach goal, 472
in Treasuries, 528
tripling, 469-70, 472
value of IRA, 467
value of zero-coupon bond, 468-69
zero-coupon bond, 471, 472
life cycle hypothesis, 316-17
loans, 148
home, 545
interest on, 142-43,192,293
repayment of, 471
repayment schedule, 472
mortgages, 195-96
payments on, 249, 252,292,542
qualification for, 253
per capita disposable income versus consump-
tion, 252
phone charges, 250-51
prices of fast food, 519
refunds, 518
rich man’s promise, 560
sales commission, 161
saving for spring break, 541-42
savings accounts interest, 471
second mortgages, 471
simple interest, 195
truck rentals, 252
used-car purchase, 471
water bills, 162

Food and nutrition

cooling time of pizza, 483
fast food, 517,519
hospital diet, 519

pig roasts, 483

thawing time of steak, 483

Forestry
wood product classification, 481-82

Games
grains of wheat on a chess board, 560



