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PREFACE

This text is designed for students who are pursuing further study in mathematics,
as well as for those who are not. For those students who will take additional
mathematics, the text will provide the skills, understanding, and insights neces-
sary for success in future courses. For those students who will not pursue further
mathematics, the extensive emphasis on applications and modeling will demon-
strate the usefulness and applicability of mathematics in the world today. Addi-
tionally, the focus on problem solving that is a hallmark of this text provides
numerous opportunities for students to reason and think their way through prob-
lem situations. Practicing such critical thinking skills will prove of future benefit
to all students. I believe that the mathematics presented here is interesting, useful,
and worth studying, and to get students to feel this way has been one of my goals
in writing this text.

Use of Technology

I place increased emphasis on using graphical, numerical, and analytical points
of view in discussions and in solving problems throughout the text. I also provide
more opportunity for optional use of the graphing calculator as a tool to help
students understand the concepts of algebra, and provide support for algebraic
conclusions. While the use of technology is still optional, students who do not
use a graphing calculator can still benefit from the technology discussions, as well
as from the hundreds of calculator generated graphs that occur in the text. Any
graphing utility or computer math package can be used in place of the graphing
calculator.

I stress the difference between exact answers and the approximate answers
given by a calculator, and discuss the limitations of a calculator graph. I also
explain how a calculator drawn graph can assist students to draw or sketch a
graph that clearly shows the important features of a function. In the exercises,
the graphing calculator is often used as a means of making conjectures about new
concepts and relationships. The text instructs students on how to use a graphing
calculator, and more importantly, what to use it for and what not to use it for.

Graphing calculator screens generated from a TI-83 graphing calculator are
included to give students the idea of the kinds of things a graphing calculator can
do to aid in the learning process. But, because of the rapid changes occurring in
technology, and the specific differences among brands of calculators, this text
does not give specific instructions on how to use the various other machines
available. However, the Graphing Calculator Manual that accompanies this text
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provides students with keystroke operations for many of the more popular graph-
ing calculators, using specific examples drawn from this text to illustrate the
various functions of those calculators.

Content Changes for the Second Edition

The entire first edition was carefully read for clarity of exposition, and rewritten
where necessary. The major changes in this edition are as follows.

Chapter P This chapter contains prerequisite material on real numbers, rules of
exponents, factoring, and simplifying expressions. Basic linear, quadratic, and
absolute value equations and inequalities are covered in Chapter 1. Some sections
from both of these chapters may be omitted depending on the preparation level
of the students.

Revised Chapter 3 Quadratic type equations, equations with rational exponents
or radicals, and more complicated absolute value equations now occur in Section
3.5, following the theory of polynomial equations, Section 3.4. Because some of
these equations are polynomial equations, they will be better understood after the
theory of polynomial equations has been studied.

New or Enhanced Features

Linking Concepts  This new feature is located at the end of nearly every exercise
set. It is a multi-part exercise or exploration that can be used for individual or
group work. The idea of this feature is to use a concept from the current section
along with concepts from preceding sections (including preceding chapters), and
ask questions that help students see the links among various concepts. Some parts
of these questions are open-ended, and require somewhat more thought than stan-
dard exercises. Answers to this feature are given only in the Instructor’s Solutions
Manual.

Applications Hundreds of new exercises have been added to the exercise sets,
and most of them involve applications of real-world situations and often cite data
sources. The emphasis of the new exercises is on understanding concepts and
relationships.

Exercise Sets The exercise sets have been examined carefully to ensure that the
exercises range from easy to challenging, and are arranged in order of increasing
difficulty. Many new exercises require a graphing calculator.

Regression Problems Many new regression problems have been included in the
text, so that students can start with real data, and use a calculator to obtain math-
ematical models of real problem situations.
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Graphing Calculator Exercises Optional exercises that require a graphing calculator
are now located in more natural positions in the exercises rather than at the end
of the exercise sets as in the first edition. The exercises are optional and are
marked with a graphing calculator icon 7.

Graphing Calculator Discussions  Optional new graphing calculator discussions
have been integrated into the text, and are set off by graphing calculator icons FiA
so that they can be easily skipped by those not using this technology.

Web Site A new Web site has been established—designed to increase student
success in the course by offering section-by-section tutorial help, additional group
projecti. downloadable programs for TI graphing calculators, and author tips. This
icon <» alerts students at times when this site would be helpful. The site will
also be useful to instructors by providing dynamic resources for use in their
course.

Continuing Features

Chapter Opener Each chapter begins with a Chapter Opener that discusses a real-
world situation in which the mathematics of the chapter is used. Examples and
exercises that relate back to the opener are included within the chapter.

Index of Applications The many applications contained within the text are listed
in an Index of Applications that appears in the front of the text. The applications
are page-referenced, and grouped by subject matter.

For Thought Each exercise set begins with a set of true or false questions that
review the basic concepts in that section, help check student understanding before
beginning the exercises, and offer opportunities for writing and/or discussion.

Writing/Discussion and Cooperative Learning Exercises These exercises deepen un-
derstanding by getting students to express mathematical ideas in writing, or to
their classmates during small group or team discussions.

Highlights ~This end-of-chapter feature presents an overview of each section of
the chapter, and is a useful summary of the basic information that students should
have mastered in that chapter.

Chapter Review Exercises These exercises are designed to review the chapter with-
out reference to the individual sections, and prepare students for the Chapter Test.

Chapter Test The problems in the Chapter Test are designed to help students
measure their readiness for a classroom test. Instructors may also use them as a
model for their own end-of-chapter tests.

Tying It All Together This reviews selected concepts from the present and prior
chapters, and requires students to integrate multiple concepts and skills.
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SUPPLEMENTS

e Student’s Solutions Manual

ISBN 0-201-38392-6
Edgar Reyes, Southeastern Louisiana University

» Complete solutions to all odd numbered graphical and numerical exercises.

* Ask your bookstore about ordering.

© Graphing Calculator Manual

ISBN 0-201-38397-7
Stuart Moskowitz, Humboldt State University

* Graphing calculator usage instruction.

» Keystroke operations for the following calculator models: TI-82, TI-83, TI-85,
TI-86, Casio Color Graphics 9850 Plus, HP38G.

* Worked-out examples taken directly from the text.

© InterAct Math Tutorial Software

Throughout the text, this icon ' indicates when this software would be helpful
to students.

Windows ISBN 0-201-38381-0
Macintosh ISBN 0-201-38382-9

InterAct Math Tutorial Software has been developed and designed by professional
software engineers working closely with a team of experienced math educators.

InterAct Math Tutorial Software includes exercises that are linked with every
objective in the textbook and require the same computational and problem-solving
skills as their companion exercises in the text. Each exercise has an example and
an interactive guided solution that are designed to involve students in the solution
process and to help them identify precisely where they are having trouble. The
software recognizes common student errors and provides students with appropri-
ate customized feedback.
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With its sophisticated answer recognition capabilities, InterAct Math Tutorial

Software recognizes appropriate forms of the same answer for any kind of input.
It also tracks student activity and scores for each section, which can then be
printed out.

The software is free to qualifying adopters or can be bundled with books for

sale to students.

@ Videotape Series

Throughout the text, this icon E indicates when these videotapes would be
helpful to students.

ISBN 0-201-38403-5

Keyed specifically to text.

An engaging team of lecturers provide comprehensive coverage of each section
and every topic.

Uses worked-out examples, visual aids, and manipulatives to reinforce
concepts.

Emphasizes the relevance of material to the real world and relates mathematics
to students’ everyday lives.

Can be ordered by mathematics instructors or departments.
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SUPPLEMENTS

Printed Supplements

Q Instructor’s Solutions Manual

ISBN 0-201-38391-8
Edgar Reyes, Southeastern Louisiana University

¢ Complete solutions to all graphical and numerical exercises.

* Free to instructors with textbook adoption.

D Instructor’s Testing Manual

ISBN 0-201-38396-9
Rebecca Muller, Southeastern Louisiana University

* Contains six alternative forms of tests per chapter (two are multiple choice),
and answer keys.

* Free to instructors with textbook adoption.

Media Supplements

O TestGen-EQ with QuizMaster-EQ

Windows ISBN 0-201-38379-9
Macintosh ISBN 0-201-38380-2

TestGen-EQ is a computerized test generator with algorithmically defined prob-
lems organized specifically for this textbook. Its user-friendly graphical interface
enables instructors to select, view, edit, and add test items, then print tests in a
variety of fonts and forms. Seven question types are available, and search and
sort features let the instructor quickly locate questions and arrange them in a
preferred order. A built-in question editor gives the user the power to create
graphs, import graphics, insert mathematical symbols and templates, and insert
variable numbers or text. An ‘‘Export to HTML’’ feature lets instructors create
practice tests that can be posted to a Web site. Tests created with TestGen-EQ
can be used with QuizMaster-EQ, which enables students to take exams on a
computer network. QuizMaster-EQ automatically grades the exams, stores results
on disk, and allows the instructor to view or print a variety of reports for individual
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students, classes, or courses. This program is available in Windows and Macintosh
formats, and is free to adopters of the text.

() InterAct Math Plus Software

InterAct Math Plus combines course management and on-line testing with the
features of the basic InterAct Math tutorial software to create an invaluable teach-

ing resource.
Consult your Addison-Wesley representative for details.
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Drug testing, 302
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Hiking time, 325
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Human memory model, 401
Inspecting restaurants, 629
Learning curve, 416

Logistic growth, 412
Long-range therapy, 622

Male lung cancer death rate, 14
Nursing home care, 600
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Nutritional information, 514
Nutritional content, 506
Pediatric tuberculosis, 417
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Physical fitness, 357
Poiseuille’s Law, 245
Population of foxes, 411
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Protein and carbohydrates, 432
Rate of flu infection, 288
Recommended daily allowances, 506
Speed of a tortoise, 130
Spreading the flu, 639

Target heart rate, 14, 105
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Accounting problems, 446
Across-the-board raise, 220
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Assigning vehicles, 640
Average cost, 129, 277
Balancing the costs, 352
Billboard advertising, 351
Bus routes, 629

Business expansion, 649
Capital cost and operating cost, 352
Capital investment, 453
Carpenters and helpers, 277
Choosing a team, 639
Company cars, 629
Comparing costs, 92
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Demand and revenue, 156
Depreciation rate, 40, 245
Disaster relief, 622
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Economic forecast, 337
Economic impact, 400, 622
Economic order quantity, 39
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Estimating costs, 14

Filing a tax return, 206

Filing invoices, 75

Free wax, 15

Furniture rental, 432

Gasoline sales, 542

Handling charge for a globe, 259
Hard drive capacity, 411
Harvesting wheat, 107

Imported and domestic cars, 482
Income tax reform, 278
In-house training, 276
Increasing revenue, 289
International communications, 92
Internet overcrowding, 401
Investment income, 105

Living comfortably, 108
Making a profit, 144

Marginal revenue, 401
Marketing plans, 357

Marking pickup trucks, 662
Maximizing revenue, 288, 478
Maximum profit, 337

Meeting between two cities, 159
Minimizing labor costs, 479



Minimizing operating costs, 478
Mixing breakfast cereal, 108
Mixing dried fruit, 108

Mowing a lawn, 151

National debt, 27

Numerous constraints, 479
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Part-time and full-time workers, 479
Peeling apples, 159

Peppers, tomatoes, and eggplants, 482
Percentage of white meat, 130
Percentage of minority workers, 106
Phone extensions, 629

Placing advertisements, 662
Planting strawberries, 452
Predicting car sales, 546

Price per gigabyte, 411

Processing forms, 107

Production function, 220

Profit, 232

Profit from sales, 155

Profit for computer sales, 53
Pumping tomato soup, 452

Real Estate Commission, 105
Retail store profit, 312

Rising salary, 600

Sales goals, 622

Savings and loan bailout, 27
Scraping barnacles, 107

Selecting a team, 662

Shipping machinery, 206

Shortest route, 630

Small trucks and large trucks, 479
Start-up capital, 106

Stocking supplies, 527

Support for gambling, 159

Tacos and burritos, 478, 481

Tax reform, 432

Taxable income, 108

To buy or rent, 144

Total salary, 609

Traveling sales representative, 628
Triple feature, 662
Unemployment versus inflation, 220
Virtual pets, 526

Wages from two jobs, 498

Chemistry

Acidity of orange juice, 388
Acidity in your stomach, 388
Acidity of tomato juice, 388
Acidosis, 388

Celsius to Fahrenheit formula, 275
Controlling temperature, 143
Comparing pH, 416

Diluting antifreeze, 108

Diluting baneberry, 108

Drug buildup, 409

Formula for pH, 400

Lorazepam, 409

Mixing alloys, 472

Mixing alcohol solutions, 107
Mixing antifreeze in a radiator, 130
Nightshade-snakeroot drink, 15
Nitrogen gas shock absorber, 254
Weight of a hydrogen atom, 80

Construction

Area of a window, 232

Area of a foundation, 324

Bonus room, 358

Bordering a flower bed, 130
Bracing a gate, 130

Building costs, 514

Constructing an elliptical arch, 571
Countertop pricing, 600
Countertops, 600

Dimensions of a laundry room, 453
Fencing a rectangular area, 155
Heating and air, 312

Longest screwdriver, 40

Making an arch, 452

Minimizing construction cost, 326
Painting a house, 75

Painting a fence, 155

Plywood and insulation, 526

Size of a vent, 452

Spreading glue, 233

Stiff penalty, 600

Storing supplies, 326

Thickness of concrete, 160
Trimming a garage door, 106

Consumer

Admission to the zoo, 351
Average cost per drink, 75
Becoming a millionaire, 386
Book prices, 431

Budgeting, 506

Camaro depreciation, 277
Carpeting a room, 254
Choosing a pizza, 628

Coins in a vending machine, 108
College tuition, 290
Comparing investments, 416
Cost of window cleaning, 188
Cost of a newspaper, 108
Cost of business cards, 275
Cost of gravel, 188

Cost of copper tubing, 254

Index of Applications

Cost of plastic sewer pipe, 254
Cost of a parking ticket, 375
Cost-of-living raise, 220
Delivering concrete, 205
Depreciation and inflation, 410
Depreciation of a Mustang, 188
Difference in prices, 143
Doubling your money, 386
Down payment, 622
Expensive models, 143

Fast food inflation, 445

Flat tax, 432

Further markdowns, 233

Gas mileage, 206

Getting fit, 431

Good planning, 600

Growing debits, 375

Have it your way, 628

High yields attract deposits, 374
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Price of a car, 245
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Recursive pricing, 600
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Size restrictions, 471

Social security benefits, 207
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Water bill, 205
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Zoo admission prices, 429
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Cross-sectional area of a well, 254
Designing a paper clip, 290
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Cleaning up the river, 156
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Global warming, 387
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More congestion, 499

Municipal waste, 387

Noise pollution, 411

Nuclear power, 586

Paper consumption, 187
Radioactive waste, 409

Red fox, 52

Safe water, 387

Saving gasoline, 160

Saving energy, 233

Solid waste recovery, 109
Speed of an electric car, 130
Time for growth, 400
Traffic control, 499

Urban pollution, 189
Velocity of underground water, 254
Water pollution, 53, 74
World grain demand, 28
World population, 386
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Adjacent circles, 572

Area of a circle, 591

Area of a trapezoid, 63

Area of a rectangle, 53

Boston Molasses Disaster, 325
Cartridge box, 302
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Computer case, 302
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Egyptian area formula, 53
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Fencing a feed lot, 106
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Pyramid builders, 64
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324
Right triangle, 324
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Surface area, 189
View from an airplane, 253
Volume of a rectangular box, 52, 63

Volume of a can of coke, 107
Volume of a cube, 245
Volume of a cylinder, 104

Investment

Annual growth rate, 245

Annual payments, 609

Annuities, 623

Ben’s gift to Boston, 400

Ben'’s gift to Philadelphia, 400

Coin collecting, 432

Combining investments, 106

Comparing investments, 52

Compound interest, 622

Compounded quarterly, 609, 661

Doubling time with quarterly compounding,
416

Doubling time with continuous
compounding, 416

Equality of investments, 410

Finding the rate, 386

Four-year investment, 52

Future value, 416

Income on investments, 431

Interest compounded continuously, 374

Interest compounded daily, 374

Interest compounded monthly, 374

Interest compounded quarterly, 374

Investment portfolio, 498

Large investment, 375

Market growth rate, 40

Miracle in Philadelphia, 386

Miracle in Boston, 386

Mixing investments, 526

Monthly payments, 661

Present value of a bond, 412

Present value of a CD, 412

Rule of 70, 386

Saving for retirement, 275, 622

Short term loans, 246

Stock market losses, 431

Stocks, bonds, and a mutual fund, 445

Thirty-year bonds, 80

Value of an annuity, 622
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Age disclosure, 542

Arming the villagers, 506
Assigned reading, 609, 629
Assigning topics, 640
Atonement of Hercules, 629
Batman and Robin, 107
Bennie’s coins, 542

Bridge hands, 639



Burgers, fries, and cokes, 445
Charleston earthquake, 129
Choosing a committee, 662
Choosing a prize, 629
Choosing a vacation, 662
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Choosing songs, 629

Clark to the rescue, 629
Coffee and muffins, 633
Delicate balance, 472
Distribution of coins, 445
Distribution of coin types, 432
Doubling the bet, 417
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Fantasy Five, 639

Fire code inspections, 639
Friends, 546

Grade on an algebra test, 254
Graduating seniors, 431
Granting tenure, 629

Job candidates, 639

Lindbergh’s air speed over Newfoundland,

276
Making a dress, 130
Marching bands, 640
Mixed signals, 453
Modern American trick, 15
Mount of cans, 609
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Parking tickets, 640
Piano tuning, 39
Playing a lottery, 639
Poker hands, 628, 639
Political correctness, 472
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Quality time, 431
Reading marathon, 600
Returning exam papers, 639
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Rollover time, 400
Saving the best till last, 639
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Signal flags, 662
Sleepless night, 628
Television schedule, 639
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Bird mobile, 432

Fish mobile, 445

Height of a ball, 129

Height of a flare, 155

Load on a spring, 259
Maximum height of a ball, 288
Maximum height of a football, 288
Newton’s law of gravity, 260
Path of a missile, 444
Thermistor resistance, 412

Probability

Any card, 651
Checkmate, 651
Choosing a chairperson, 650
Colored marbles, 650
Drive defensively, 650
Dumping pennies, 652
Earth-crossing asteroids, 651
Electing Jones, 651
Family of five, 651

Five in five, 651

Foul play, 650

Four out of two, 651
Full house, 662

Future plans, 662
Hurricane alley, 650
Insurance categories, 651
Jelly beans, 662

Just guessing, 662

Killer asteroids, 650
Large family, 662
Lineup, 650

Lucky seven, 651
Morning line, 651

Index of Applications

My three sons, 662
Numbered marbles, 650
On target, 650

Only one winner, 651
Pick a card, 651

Pick six, 651

Public opinion, 651

Read my lips, 650
Rolling a pair of dice, 649
Rolling fours, 650
Rolling a die, 649

Rolling a die twice, 649
Rolling once, 651

Rolling again, 662
Rolling dice, 662

Safe at last, 650

Selecting students, 651
Six or four, 651

Stock market rally, 650
Sum of six, 662

Tax time, 650

Ten or four, 651

Tossing a coin, 649
Tossing triplets, 650
Tossing one coin twice, 649
Tossing two coins once, 649
Two out of four, 651
Weather forecast, 651

Production

Acceptable bearings, 143
Acceptable targets, 143
Average cost, 75

Bird houses and mailboxes, 478
Break-even analysis, 324
Cookie time, 542
Cooling hot steel, 410
Cost of baking bread, 322
Demand equation, 128
Fluctuating costs, 482
Inventory control, 471
Manufacturing cost, 376
Marginal revenue, 190
Marginal cost, 190, 277
Pipeline or barge, 482
Processing oysters, 253
Production cost, 93

Science

Altitude and pressure, 289

Altitude of a rocket, 357

Bouncing ball, 622, 661

Challenger disaster, 375

Colombian earthquake of 1906, 400

xix



xx Index of Applications

Comparing exponential and linear growth,

376
Cooking a roast, 410
Distance to the sun, 27
Diversity index, 402
Doubling the sound level, 411
Eavesdropping, 558
Energy from the sun, 27
First-class diver, 253
Focus of an elliptical reflector, 571
Mass of the sun, 27
Masses of the planets, 255
Moon talk, 80
Orbit of the earth, 27
Parabolic mirror, 584
Radius of the earth, 27
Richter scale, 400
Room temperature, 410
Searchlight, 590
Second place, 253
Speed of light, 27
Telephoto lens, 584
Time of death, 410
Whispering gallery, 588

Sports

Adjusting the saddle, 105
Angle of completion, 590
Baseball statistics, 131
Basketball bucks, 53

Bicycle gear ratio, 142, 254
Changing speed of a dragster, 259
Choosing the right angle, 574
Diagonal of a football field, 129
Finding the freeboard, 104

Fly ball, 80

Green space, 108

Harmonic mean, 93

Hazards of altitude, 131
Hazards of depth, 188

Height of a sky diver, 129

Height of a baseball, 155

High altitude climbers, 156

High-income bracket, 14

Hockey money, 53

Initial velocity of a basketball player,
130

Injuries in the Boston Marathon, 96, 105

Laying out a track, 143

Less powerful boat, 40

Limiting velocity, 358

Maximum sail area, 54, 323

Minimum displacement for a yacht, 324

Olympic track, 108

Oxygen uptake, 94

Planning a race track, 107

Pole-vault principle, 254

Position of a football, 375

Racing speed. 106

Racing rules, 527

Ranking soccer teams, 515

Rowers and speed, 245

Rowing a boat, 106

Sail area-displacement ratio, 40

Selecting the cogs, 142

Shooting a target, 509

The 2.4-meter rule, 104

Throwing a javelin, 450

Time for a vertical leap, 156

Time swimming and running, 325

Track competition, 628

Velocity for a vertical leap, 155

Weight distribution, 445

Width of a football field, 107

Statistics /Demographics

Age groups, 445

Assigning volunteers, 640
Average age of vehicles, 445
Average speed, 75, 106
Basketball stats, 106

Black Death, 386

Bringing up your average, 142

Comparing growth, 190

Costly healthcare, 188

Crude exports, 143

Decline of the family, 375

Declining defense, 277

Dining in vs. dining out, 81

Electronic mail, 629

Enrollment data, 662

Final exam score, 142

Geometric mean, 325

Growing number of millionaires, 357

Health car expenditure, 174

Life expectancy, 431

Life expectancy in Lyon, 221

Life expectancy in Paris, 221

Linear extrapolation, 357

Linear interpolation, 357

Medicare and Medicaid, 188

Motor vehicle ownership, 206

Multiple-choice test, 629, 661

Other means, 610

Phone numbers, 629

Political party preference, 431

Population growth, 374

Possible families, 662

Poverty level, 410

Predicting population, 388

Raising a batting average, 142

Students, teachers, and pickup trucks,
445

Taking a test, 629

Two models, 453

Variance of the number of smokers, 288

Violent crime, 290

Weighted average with fractions, 142

Weighted average with whole numbers,
142

What a difference a weight makes, 542

Women on the board, 175

Women and marriage, 174



