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Football is like calculus.
Someone has to show you how to do it,
but once you've got er’ figgered, why, she’s easy.

Bert Jones, Former quarterback, Baltimore Colts
(Bert Jones majored in mathematics in college.)
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Appropriate for a one-term course, this text is an introduction to calculus as applied
to business, economics, the life and physical sciences, the social sciences, and many
general areas of interest to all students. A course in intermediate algebra is a prereq-
uisite for the text, although the appendix, Review of Basic Algebra, together with
Chapter 1 provides a sufficient foundation to unify the diverse backgrounds of most
students.

What's New in the Seventh Edition?

Functions Earlier

To minimize the amount of time needed for review, we have moved much
of the algebra review material from Chapter 1 to an appendix. This allows
us to begin Chapter 1 with coverage of functions, graphs, and models and
to incorporate an earlier use of technology. New to this edition is Section
1.3, “Finding Domain and Range.” This early and expanded function cov-

12345678910« erage allows for many uses of functions such as the expansion of graphing

Week

applications.

Mathematical Modeling, Curve Fitting, and Regression

This edition continues its emphasis on mathematical modeling, including the ad-
vantages of technology as appropriate. For example, the use of the grapher for model-
ing, as an optional topic, is introduced in an all-new Section 1.6 and then reinforced
many times throughout the text. (In this text, we use the term “grapher” to refer to
all graphing calculators and graphing software.)

QuadReg
y = axl+bx+c
a=-.4868465035
b =25.94985182
=-238.4892193
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Integration Reorganized

| /| The structure of the material on integration in Chapter 5 has been signifi-
‘ cantly reorganized. Section 5.1 introduces antiderivatives and indefinite

] K integrals. The topics of area and definite integrals are then connected in

3 Area =
90,000 — £~<<35,750,000

Section 5.2. Section 5.3 develops limits of sums and accumulations on an
intuitive level and is now placed earlier in the chapter. In effect, what
was covered in Sections 5.2, 5.3, 5.4, and 5.8 in the preceding edition is
_r now reorganized and covered in Sections 5.2, 5.3, and 5.4.

10,000 Enhanced Technology

0 100 200 300 400 500 600 X Though still optional, the use of technology has been expanded and
enhanced.

TECHNOLOGY CONNECTION FEATURES. Technology Connection features (102 in all)
are included throughout the text to illustrate the use of technology. Whenever appro-
priate, art that simulates graphs and tables generated using a grapher is included
as well.
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There are now four types of Technology Connections for students and instruc-
tors to use for exploring key ideas in business calculus.

* Lesson/Teaching. These provide students with an example, followed by exercises
to work.

* Checking. These tell the students how to verify a solution by using a grapher.

* Exercises. These are simply exercises for students to work using a grapher.

* Exploration/Investigation. These provide questions to guide students through an
investigation.

TECHNOLOGY CONNECTION EXERCISES. Most exercise sets contain technology-based
exercises that are indicated either with a icon or under the heading “Technol-
ogy Connection.” These exercises also appear in the Summary and Reviews and the
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Chapter Tests. The Printed Test Bank supplement includes technology-based exer-
cises as well.

Hallmark Features

Student Friendly

Calculus and Its Applications, Seventh Edition, is the most student-oriented applied
calculus text on the market. The level of vocabulary and terminology is accessible
and used in a consistent manner, allowing the content to be easily understood by
students. There is a plentiful supply of examples with numerous and carefully placed
art pieces to help students visualize topics.

Use of Color

The text uses full color in an extremely functional way, and not merely as window
dressing. Color usage has been carried out in a methodical and precise manner so
that it enhances the readability of the text for the student and the instructor. The fol-
lowing illustrates.

For example, when two curves are graphed using the same set of axes, one is
usually red and the other blue with the red graph the curve of major importance.
This is exemplified in the following graphs from Chapter 1 (pp. 60 and 61). Note
that the equation labels are the same color as the curve. When the instructions say
“Graph,” the dots match the color of the curve.

yy=3x+1

2,4)

-3 |t

In the following figure from Chapter 2 (p. 127), we see how color is used to dis-
tinguish between secant and tangent lines. Throughout the text, blue is used for
secant lines and red for tangent lines.



Preface

/S, (slope m})

Secant lines . fo,

In the following graph and text development from Chapter 3 (pp. 205-206), the
color red denotes substitution in equations and blue highlights maximum and mini-
mum values (second coordinates). This specific use of color is carried out further, as
shown in the figure that follows. Note that when dots are used for emphasis other
than just merely plotting, they are black.

We then find second coordinates by substituting in the original function:
f(=3) =(=3)% + 3(—3)* ~9(—3) — 13 = 14
f) = (D2 + 32— 9(1) — 13 = —18.

Thus there is a relative maximum at (—3, 14) and a relative minimum at
(1, —18). The relative extrema are shown in the graph below.

40— /
Relative 30 /
maximum ;
(-3,14) 20— /
——
Ve ~ 10— /
| /1 | [N | | /1 |
-5 /-4 -3 =2 - 1 2/ 3 4 X
// -1 / Relative
/ \_./// minimum
/ =20 :
/ ( Ly — lh)
|
Concave down Concave up

Beginning with integration in Chapter 5, the color amber is used to identify the
area, unless certain special concepts are considered in the initial learning process.



Preface XV

The figure on the left below from Chapter 5 (p. 406) illustrates the vivid use of blue
and red for the curves and labels, and amber for the area. In Chapter 7 (p. 513), we
use extra colors for clarity. The top of the surface, as shown in the figure on the right
below, is blue and the bottom of the surface is rose. This is carried out in all ex-
amples in Section 7.4.

Absolute
maximum

Rl'l.ll]\ ¢ maximuin

Intuitive Approach

Although the word “intuitive” has many meanings and interpretations, its use here
means “experience based.” Throughout the text, when a particular concept is dis-
cussed, its presentation is designed so that the students’ learning process is based on
their earlier mathematical experience or a new experience presented by the author
before the concept is formalized. This is illustrated by the following situations.

+ The definition of the derivative in Chapter 2 is presented in the context of a dis-
cussion of average rates of change (see p. 116). This presentation is more acces-
sible and realistic than the strictly geometric idea of slope.

* When maximum problems involving volume are introduced (see pp. 250-251),
a function is derived that is to be maximized. Instead of forging ahead with the
standard calculus solution, the student is first asked to stop, make a table of
function values, graph the function, and then estimate the maximum value.
This experience provides students with more insight into the problem. They
recognize that not only do different dimensions yield different volumes, but also
that the dimensions yielding the maximum volume may be conjectured or esti-
mated as a result of the calculations.

« Relative maxima and minima (Sections 3.1-3.3) and absolute maxima and
minima (Section 3.4) are covered in separate sections in Chapter 3, so that stu-
dents obtain a gradual buildup of these topics as they consider graphing using
calculus concepts (see pp. 186—249).

* The understanding behind the definition of the number e in Chapter 4 is ex-
plained both graphically and through a discussion of continuously compounded
interest (see pp. 291-292).
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Applications

Relevant and factual applications drawn from a broad background of fields are inte-
grated throughout the text as applied problems and exercises, and are also featured
in separate application sections. These have been updated and expanded in this edi-
tion, to include even more applications using real data. In addition, each chapter
opener includes an application that serves as a preview of what students will learn in
the chapter.

The applications in the exercise sets are grouped under headings that identify
them as reflecting real-life situations:

Business and Economics
Life and Physical Sciences
Social Science

General Interest

This organization allows the instructor to gear the assigned exercises to a particular
student and also allows the student to know whether a particular exercise applies to
his or her major.

The following illustrate some examples of the applications.

* An early discussion in Chapter 1 of compound interest, total revenue, cost and
profit, as well as supply and demand functions sets the stage for subsequent
applications that permeate the book (see pp. 49, 153, and 254).

* The concepts of average rate of change and instantaneous rate of change are
introduced with new business applications in Chapter 2. This is prior to the
introduction of applications of differentiation in Chapter 3, which includes
maximum-minimum applications (see pp. 249-265) and implicit differentia-
tion and related rates (see pp. 273-279).

* When the exponential model is studied in Chapter 4, other applications, such as
continuously compounded interest and the demand for natural resources, are
also considered (see pp. 317-344). Growth and decay are covered in separate
sections in Chapter 4 to allow room for the many worthwhile applications that
relate to these concepts.

* Applications of integration are covered in a separate chapter and include a thor-
ough coverage of continuous probability (see pp. 433—-494).

* The Extended Technology Application feature includes interesting and topical
situations such as the ecological effect of global warming (see pp. 91-93), pre-
dicting the distance a home run will travel (see pp. 181-183), and using total
box-office revenue data to determine when videotape sales should begin (see pp.
360-362).

Pedagogical Features

Chapter Openers

Each chapter opener includes an application to whet the student’s appetite for the
chapter material. These applications also provide an intuitive introduction to a key
calculus topic.
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Section Objectives

As each new section begins, its objectives are stated in the margin. These can be
spotted easily by the student, and they provide the answer to the typical question,
“What material am I responsible for?”

Variety of Exercises

There are over 3300 exercises in this edition. The exercise sets are enhanced not
only by the inclusion of business and economics applications, detailed art pieces, and
extra graphs, but also by the following features.

+ TECHNOLOGY CONNECTION EXERCISES. These exercises appear in the Technology
Connection features (see pp. 34, 136, and 307) and in the exercise sets (see
pp- 108, 234, and 400).

 SYNTHESIS EXERCISES.  Synthesis exercises are included at the ends of most exer-
cise sets and all Summary and Reviews and Chapter Tests. They require students
to go beyond the immediate objectives of the section or chapter and are designed
both to challenge students and to make them think about what they are learning
(see pp. 174, 248, 332, and 407).

» THINKING AND WRITING EXERCISES. These exercises appear both in the exercise
sets and in the synthesis section at the end of most exercise sets (see pp. 123,
234, and 386). They are denoted by the symbol «tw-. These ask students to ex-
plain mathematical concepts in their own words, thereby strengthening their
understanding. The answers to these exercises are given in the Instructor’s Solu-
tions Manual.

= APPLICATIONS. A section of applied problems is included in most exercise sets.
The problems are grouped under headings that identify them as business and
economics, life and physical sciences, social sciences, or general interest. Each
problem is accompanied by a brief description of its subject matter (see pp. 155—
158, 349, and 397-398).

Tests and Reviews

* SUMMARY AND REVIEW. At the end of each chapter is a summary and review.
These are designed to provide students with all the material they need for suc-
cessful review. Answers are at the back of the book, together with section refer-
ences so that students can easily find the correct material to restudy if they have
difficulty with a particular exercise. In each summary and review there is a list
of Terms to Know, accompanied by page references to help students key in on
important concepts (see p. 279).

» TESTS. Each chapter ends with a chapter test that includes synthesis and tech-
nology questions. There is also a Cumulative Review at the end of the text that
can also serve as a final examination. The answers, with section references to
the chapter tests and the Cumulative Review, are at the back of the book. Six
additional forms of each of the chapter tests and the final examination with
answer keys appear, ready for classroom use, in the Instructor’s Manual/Printed
Test Bank.
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Supplements for the Student

Student’s Solutions Manual
ISBN 0-201-33865-3

Written by Judith A. Penna, this manual provides complete worked-out solutions for
all odd-numbered exercises in the exercise sets (with the exception of the Thinking
and Writing exercises). This supplement is available to instructors and is for sale to
students.

Graphing Calculator Manual
ISBN 0-201-65863-1

The Graphing Calculator Manual by Judith A. Penna, with the assistance of Daphne
Bell, contains keystroke level instruction for the Texas Instruments TI1-83®, TI-83
Plus®, T1-85%, TI-86®, and TI-89® models. This manual is available to instructors
and is for sale to students. Contact your Addison Wesley Longman sales consultant
for a separate HP38G® module.

The Graphing Calculator Manual uses actual examples and exercises from Cal-
culus and Its Applications, Seventh Edition, to teach students to use a graphing calcu-
lator. The order of topics in the Graphing Calculator Manual mirrors that of the text,
providing a just-in-time mode of instruction.

Web Site

The Web site for this text provides additional resources for both students and
instructors.

Supplements for the Instructor

Instructor’s Solutions Manual
ISBN 0-201-66977-3

The Instructor’s Solutions Manual by Judith A. Penna contains worked-out solutions
to all exercises in the exercise sets. This supplement is available to instructors.

Instructor’s Manual/Printed Test Bank
ISBN 0-201-66976-5

The Instructor’s Manual/Printed Test Bank (IM/PTB) by Laurie Hurley contains six
alternate test forms for each chapter test and six comprehensive final examinations
with answers. The IM/PTB also has answers for the even-numbered exercises in the
exercise sets. These can be easily copied and handed out to students. The answers to
the odd-numbered exercises are at the back of the text.

TestGen-EQ with QuizMaster EQ

Windows and Macintosh CD ISBN 0-201-61842-7

TestGen-EQ's friendly graphical interface enables instructors to easily view, edit, and
add questions, transfer questions to tests, and print tests in a variety of fonts
and forms. Search and sort features let the instructors quickly locate questions and
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arrange them in a preferred order. Six question formats are available, including
short-answer, true—false, multiple-choice, essay, matching, and bimodal formats. A
built-in question editor gives the user power to create graphs, import graphics,
insert mathematical symbols and templates, and insert variable numbers or text.
Computerized testbanks include algorithmically defined problems organized accord-
ing to each textbook. An “Export to HTML” feature lets instructors create practice
tests for the Web.

QuizMaster-EQ enables instructors to create and save tests using TestGen-EQ so
students can take them for either practice or a grade on a computer network. In-
structors can set preferences for how and when tests are administered. QuizMaster-EQ
automatically grades exams, stores results on disk, and allows the instructor to view
or print a variety of reports for individual students, classes, or courses.

Consult your Addison-Wesley representative for details.

Supplementary Chapters
ISBN 0-201-65864-X

The trigonometry chapter, Chapter 8 in the preceding edition, has been deleted from
this text. It is available as a supplement to this edition. Also available are supple-
mental chapters, written by Marvin L. Bittinger and Michael A. Penna of Indiana
University—Purdue University at Indianapolis, that present material on sequences
and series and expand the book’s presentation of differential equations. Many appli-
cations, along with optional technology material, are included. All three chapters are
available together as a single paperback supplement.
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BUSINESS AND ECONOMICS
Accumulated present value, 446, 447,
451, 452, 490, 491, 550

Accumulated sales, 397, 429
Advertising results, 121, 156, 200,
247,272, 282, 312, 315, 330,
359, 550
Annual interest rate, 328
Area, maximizing, 249, 261, 263
Average cost, 232, 272
minimizing, 282
Average rate of change, 115
Beverage-can problem, 535
Box-office revenue, 285, 326, 360
Bumping rates, airlines, 83, 84
Coal demand, 328
Cobb-Douglas production function,
507, 508, 545
Compound interest, see Interest
Constant elasticity curve, 356
Construction costs, minimizing, 538
Consumer price index, 329, 341
Consumer’s surplus, 435, 436, 440
Container cost, minimizing, 522, 538
Continuous money flow, 442, 447,
490, 491. See also
Accumulated present value.
Cost, 49, 107, 121, 215, 248, 276, 277,
392, 421, 430. See also
Marginal revenue, cost, and
profit; Profit-and-loss
analysis.
average, 232, 272
minimizing, 263, 264, 265

Cost of a first-class postage stamp,
330
Cost of a Hershey bar, 330
Cost of milk, 358
Cost of pollution control, 232
Cost of a prime rib dinner, 357
Cost of storage equipment, 497, 502
Credit cards, 88
Demand, 69, 73, 90, 156, 372, 413.
See also Elasticity of demand;
Marginal demand; Supply and
demand.
for chocolate chip cookies, 355
for hand-held radios, 352
for oil, 355
for tomato plants, 355
for videogames, 355
for videotape rentals, 351
Depreciation, 232
double declining-balance, 348
straight-line, 53
Digital camera sales, 328, 329
Diet Cola consumption, 248
Discounting, 337
Disney World admission, 26, 77
Distance, minimizing, 265
Domar’s capital expansion model,
488
Double declining-balance
depreciation, 348
Doubling time, 320
Economic ordering quantity, 261
Effective annual yield, 332
Efficiency of a machine operator, 372

Elasticity of demand, 357, 359, 485,
489, 491, 492, 550
Equilibrium point, 70, 89
Equimarginal Productivity, Law of,
538
Exponential demand curve, 356
Failure, time to, 465
Franchise expansion, 327, 357, 550
Gold and stock prices, 65
Home computer time, 216
Household income, median, by age,
82
Interest
annual rate, 328
compounded annually, 10, 13, 28,
35, 86, 89, 173
compounded continuously, 320,
328, 357, 358, 446
effective annual yield, 332
compounded n times a year, 11, 13,
39, 86, 173
doubling time, 320
Internet
shopping on, 358
use of, 321
Inventory costs, minimizing, 258,
260, 263, 264, 280, 282, 550
Investment, 52, 138, 413, 441, 564
Juice-can problem, 538
Law of Equimarginal Productivity,
538
Life of a product, 459
Loan payments, 13
Mail orders, 476



xxii Index of Applications

Manhattan Island, value of, 329
Marginal analysis, 254
Marginal average cost, 164
Marginal demand, 164, 174, 299
Marginal productivity, 156
Marginal revenue, cost, and profit,
153, 155, 164, 173, 174, 179,
181, 269, 298, 315
Marginal supply, 299
Medicare and Medicaid payments,
529
Movie revenue, 24, 28
Net earnings, 83, 84, 85
Net sales, 84, 85
Oil demand, 328
Overflow, vending machine, 477
Paper shredder sales, 329
Phone call duration, 464, 465
Pizza sales, 490
Pollution control, cost, 232
Postage function, 107, 137
Practice, results of, 397
Present value, 336, 340, 341, 357, 359,
447, 490, 491, 550
accumulated, 446, 447, 451, 452,
490, 491, 550
Price—earnings ratio, 502
Prime rate and stock prices, 73
Producer’s surplus, 437
Production, 115
maximizing, 538, 545
total, 453
Productivity
equimarginal, 538
marginal, 507
monthly, 247
Profit, 215, 276, 277, 413. See also
Marginal revenue, cost, and
profit.
maximizing, 247, 256, 262, 263,
280, 282, 495, 521, 522, 549
Profit-and-loss analysis, 50, 52, 53,
87, 89
Quality control, 462
Recycling aluminum cans, 348
Reliability of a machine, 465
Retirement plans, 28, 124
Revenue, 28, 121, 122, 215, 276, 277.
See also Marginal revenue,
cost, and profit;
Profit-and-loss analysis.
maximizing, 254, 262, 522
Room area, maximizing, 537

Salary, average, of major-league
baseball players, 330
Sales, 156
accumulated, 397
of digital cameras, 328, 329
modeling, 342
of paper shredders, 329
of sport utility vehicles, 529
total, 431
Salvage value, 53, 341
Service area, 275
Stereo production, 476
Stocks
and gold, 65
growth in value, 316, 489, 491, 492
prime rate and prices, 73
yield, 502
Straight-line depreciation, 53
Sugar production, 476
Supply, 69, 156, 272, 372, 427
Supply and demand, 341, 344, 550
Surface area, minimizing, 252, 262,
537, 544
Surplus, see Consumer’s surplus;
Producer’s surplus
Telephone calls, times of, 492
Television commercial, average price,
359
Ticket pricing, 256
Ticket profits, 90, 91
Total cost, 49, 107, 121, 215, 248,
280, 369, 371, 397, 453, 488,
497. See also Profit-and-loss
analysis.
minimizing, 538
Total profit, 215, 280, 397, 406, 453,
488. See also Profit-and-loss
analysis.
Total revenue, 28, 121, 122, 215, 280,
330, 372, 397, 488, 564, 565.
See also Profit-and-loss
analysis.
Total sales, 563
maximizing, 538
predicting, 545
Trade deficit, 83, 85
Transportation planning, 463, 464
Travel time in a building,
minimizing, 546
Typing area, maximizing, 537
Typing speed, 397
Utility, 95, 121, 173, 489
Van Gogh painting, value of, 328

Waiting time, 490
Yield, maximizing, 262
Yield of a stock, 502

LIFE AND PHYSICAL SCIENCES

Acceleration, 151
Acceptance of a new medicine, 315
Alcohol absorption and the risk of
having an accident, 324
Aluminum ore, demand and
depletion, 447
Atmospheric pressure, 343
Automobile accidents, minimizing,
247
Average velocity, 122, 123
Bacterial population growth, 398
Baseball path, 181
Bauxite, demand and depletion, 447
Beer—Lambert Law, 342
Bicentennial growth of the United
States, 330
Blood alcohol level, 324, 330
Blood flow, total, 407
Blood pressure, 157, 185, 247
Body fluids, 89
Body weight, 87
Brain weight, 53
Breast cancer incidence, 13, 36, 281
Caloric intake and life expectancy,
201
Cancer research spending, 48
Cancer tumor, volume, 152
Carbon dating, 335, 344
Chemical reaction, 342
Coffee, scalding, 338
Conservation of energy, 53
Contractions during pregnancy, 248
Cooling, 343
and solving a crime, 339, 343
Copper, demand and depletion, 443
Coughing velocity, 215
Daytime accidents, 85
Decay, radioactive, 333, 342
Decay rate, 357, 358
Demand for natural resources, 443
Depletion of natural resources, 443
Distance, 151
from velocity and acceleration, 370,
372, 373, 398
Drug dosage, 358, 422, 453
average, 398
response to, 349



Earthquake intensity and magnitude,
349
Electrical energy usage, 421
Emission control, 405
Energy conservation, 53
Engine emissions, 395
Fever, see Temperature
Fruit stacking, 73
Gas mileage, 123, 245
Global warming, 91
Greenhouse effect, 92
Half-life, 335, 342, 357, 358
Harvest, maximum sustainable, 283
Healing wound, 156, 157, 272, 277,
373
Hearing-impaired Americans, 1, 13,
39
Heart rate, maximum, 90, 91
Heat index, 508
Heights, estimating (anthropology),
54
Home range of an animal, 68, 157
Homing pigeons, flights of, 264
Iron ore, demand and depletion, 491
Life expectancy
and caloric intake, 201
men, 529
women, 529
Light through sea water, 343
Light through smog, 342
Live births and age of mother, 81, 82,
86
Medical dosage, 272
Medication in the bloodstream, 233,
299
Memory, 122
Murder, time of, 339
Muscle weight, 54, 87
Natural gas, demand and depletion,
447
Natural resources, demand and
depletion, 443, 447, 448, 490,
491
Nerve impulse speed, 53
Newton’s Law of Cooling, 338, 339,
344. See also Cooling.
Nighttime accidents, 85
Oil, demand and depletion, 448
Poiseuille’s Law, 277, 407, 502
Pollution
control, 74
total, 398
Population decrease, 343

Population growth, 152, 177, 179
limited, 330, 331
uninhibited, 322, 323, 330, 357,
489
Potash, demand and depletion, 490
Radioactive buildup, 447, 453
Radioactive decay, 333, 342
Reaction time, 54
Reynolds number, 315
Richter scale, 349
Satellite power, 343
Scaling stress factors, 28
Sensitivity to medication, 157
Sleep and death rate, 80, 82
Sound intensity and loudness, 349
Stopping distance on glare ice, 54,
156
Stress factors, scaling, 28
Tale of the tape, baseball, 183
Temperature, 398, 522
during an illness, 122, 157, 164,
200, 247
in January, 215
Temperature—humidity heat index,
508
Territorial area of an animal, 73, 157
Time, 373
Tumor, volume, 152, 272, 277
Velocity, 150, 151
average, 122, 123
Weight
body, 87
brain, 53
gain, 5602, 565
loss, 342
on the moon, 43
muscle, 54, 87
Wind speed of a tornado, 502

SOCIAL SCIENCES

Beef consumption, 344
Brentano—Stevens Law, 489
Diffusion of information, 331
Divorce, 413

Ebbinghaus learning model, 299
Forgetting, 312, 316, 344
Gravity model, 498

Home computer time, 89, 91, 216
Hullian learning model, 316, 331, 357
Intelligence quotient, 502
Learning curve, 108, 399, 430
Learning rate, 427

Index of Applications xxiii

Love, three aspects, 216

Marriage age, median, 55, 158

Maze, time in, 465

Memory, 181, 363, 373, 395, 407

Population growth, 123, 157, 165, 565
average, 399

Power Law of Stimulus—Response,

489

Reading ease, 509

Rumor, spread of, 331

Stimulus—response model, 486, 489

Studying, results of, 79, 88, 399

Telephone calls between cities, 498

Test score distribution, 476

Urban population, 55

Walking speed, 316

Weber—Fechner Law, 486

GENERAL INTEREST

Bowling scores, 433, 476

Cost of fencing, minimizing, 263

Earned-run average, 233

Grade average, 565

Grade predictions, 530

High jump, predicting world record,
530

Home runs per game, 84, 85

Light, maximizing, 264

Mile run, predicting world record, 531

Olympic arrow path, 200

Related rates, 278, 280, 282

View to the horizon, 158

Volume, maximizing, 251, 262, 263

Wind chill temperature, 503

EXTENDED TECHNOLOGY
APPLICATIONS

The Business of Motion-Picture
Box-Office Revenue, 360

Curve Fitting and the Volume of a
Bottle of Soda, 493

The Ecological Effect of Global
Warming, 91

Maximum Sustainable Harvest, 283

Minimizing Employees’ Travel Time
in a Building, 546

Path of a Baseball: The Tale of the
Tape, 181

Total Sales of Sherwin-Williams,
Intel, Sprint, and The Gap,
431



Index of Technology
- Connections

The following index lists, by topic, 64 optional Technology Connections. These fea-
tures incorporate in-text comments, including guided explorations and exercises,
that explain and encourage the use of technology to explore problem situations. The
Technology Connection Features, along with the Technology Connection Exercises
in the exercise sets, and the Extended Technology Applications, described in the
Preface, bolster the optional integration of technology into the course. New to this
edition is a Graphing Calculator Manual, available for students, featuring keystroke
instructions for several calculator models.

16.
17.
18.
19.
20.

. Introduction to the Use of a Graphing Calculator:

Windows and Graphs

. The TABLE Feature
. Graphs and Function Values

Graphing Functions Defined Piecewise
The TRACE Feature

Determining Domain and Range
Exploratory: Visualizing Slope
Exploring b in f(x) = mx + b
Exploring x-intercepts and Solutions
Solving Polynomial Equations

. Graphs of Rational Functions
. Graphing of Radical Functions
. Finding Equilibrium Points

Linear Regression: Fitting a Linear Function to Data

. Mathematical Modeling Using Regression: Fitting Quadratic and

Other Polynomial Functions to Data

Finding Limits Using the TABLE and TRACE Features
Exploratory: Tangent Lines to Curves

Curves and Tangent Lines

Numerical Differentiation and Drawing Tangent Lines
More on Numerical Differentiation and Tangent Lines

18
21
23
25
34
41
42
59
61
64
67
71
79

81
98
126
133
136
141

XXV



