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Suggestions

For Using

The Annotated
Instructor’s Edition

-L:,.= e ——————

Teaching calculus is challenging for all. This may be particularly true for part-
time and/or new instructors. It is hoped that the annotations made in this text
will assist the instructor, both old and new alike.

Some comments are designed to point out areas where students have exhibited
particular problems. Others mention points to emphasize so as to make the mate-
rial clearer to the students.

Still others suggest particular examples that may offer insight into the material.
These remarks are based on experience teaching the calculus and are not meant

to be all-encompassing. It is hoped that instructors will review these annotations
prior to presenting the material in class.

iii
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Preface

Applications

Examples

Exercises

We have been very pleased with the enthusiastic response of the fourth edition of
Brief Calculus and Its Applications by teachers and students alike. The present
work incorporates many of the suggestions they have put forward.

Although there are many changes, we have preserved the approach and the flavor.
Our goals remain the same: to begin the calculus as soon as possible; to present
calculus in an intuitive yet intellectually satisfying way; and to illustrate the many
applications of calculus to the biological, social, and management sciences. We
have tried to achieve these goals while paying close attention to students’ real and
potential problems in learning calculus. Our main concern, as always, is: Will it
work for the students? Listed on the following pages are some of the features that
illustrates various aspects of this student-oriented approach.

We provide realistic applications that illustrate the uses of calculus in other dis-
ciplines. The reader may survey the variety of applications by turning to the Index
of Applications on page xv. Wherever possible, we have attempted to use applica-
tions to motivate the mathematics.

We have included many more worked examples than is customary (351). Further-
more, we have included computational details to enhance readability by students
whose basic skills are weak.

There are more than 2000 exercises, comprising about one-quarter of the text—
the most important part of the text in our opinion. The exercises at the ends of
the sections are usually arranged in the order in which the text proceeds, so that
the homework assignments may easily be made after only part of a section is
discussed. Interesting applications and more challenging problems tend to be lo-
cated near the ends of the exercise sets. Supplementary exercises at the end of each

Xi
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chapter expand the other exercise sets and provide cumulative exercises that re-
quire skills from earlier chapters.

The practice problems introduced in the second edition have proved to be a popu-
lar and useful feature and are included in the present edition. The practice prob-
lems are carefully selected exercises that are located at the end of each section,
just before the exercise set. Complete solutions are given following the exercise
set. The practice problems often focus on points that are potentially confusing or
are likely to be overlooked. We recommend that the reader seriously attempt the
practice problems and study their solutions before moving on to the exercises. In
effect, the practice problems constitute a built-in workbook.

In Chapter 0, we review those facts that the reader needs to study calculus. A few
important topics, such as the laws of exponents, are reviewed again when they are
used in a later chapter. A reader familiar with the content of Chapter 0 should
begin with Chapter 1 and use Chapter 0 as a reference, whenever needed.

With the common availability of microcomputers, numerical methods assume
more significance than ever. We have included many discussions of numerical
methods, including the differential in one variable (Section 1.7) and several vari-
ables (Section 7.5), numerical integration (Sections 6.5).

Among the many changes in this edition, the following are the most significant.

The already ample stock of examples and
exercises has been revised and expanded as the result of class testing. Among the
new exercises are some that test understanding and other that challenge the better
students.

The discussion of the differential in one variable (Sec. 1.7) has
been revised to parallel the two-variable discussion in Chapter 7. The discussion
now includes the tradition A notation.

The definition of the definite integral has been significantly
reworked. As previously, the chapter begins with antidifferentiation. However, it then
proceeds to a discussion of Riemann sums and the approximation they provide to
areas under curves. This is followed by the introduction of the definite integral and
applications of integration. This arrangement of topics highlights the Fundamental
Theorem for Calculus.

In Chapter 0, we have introduced interval notation and used
it to simplify and make more precise the statements of various theorems throughout
the book.

Chapter 0 treats limits in the traditional order, namely before introducing
the derivative.
The product, quotient and chain rules are presented

before curve sketching.



. This supplement features the full student text plus
marginal notes for teachers including additional classroom examples, points to stress,
and teaching tips. This Annotated Instructor’s Edition also contains answers to all
problems, and is not available for sale to students.

: The text now incorporates the use of four colors to enhance
its pedagogy and attractiveness.

This new supplement contains worked solutions
of all problems in the text.

This edition contains more material than can be covered in most one-semester
courses. Optional sections are starred in the table of contents. In addition, the
level of theoretical material may be adjusted to the needs of the students.

Answers to the odd-numbered exercises are included at the back of the book.
Answers to the all exercises are contained in the Annotated Instructor’s Edition.
A Study Guide for students is available that contains detailed explanations and
solutions of every sixth exercise. The Study Guide also includes helpful hints and
strategies for studying that will help students improve their performance in the
course.

We welcome any comments or suggestions you may have and hope that you enjoy
using this text as much as we have enjoyed writing it.

While writing this book, we have received assistance from many persons. And our
heartfelt thanks goes out to them all. Especially, we should like to thank the
following reviewers, who took the time and energy to share their ideas, preferences,
and often their enthusiasm, with us.

Russell Lee, Allan Hancock College; Donald
Hight, Kansas State College of Pittsburg, Ronald Rose, American River College;
W. R. Wilson, Central Piedmant Community College; Bruce Swenson, Foothill
College; Samuel Jasper, Ohio University; Carl David Minda, University of Cincin-
nati; H. Keith Stumpff, Central Missouri State University; Claude Schochet, Wayne
State University; and James E. Huneycutt, North Carolina University.

Charles Himmelberg, University of Kansas;
James A Huckaba, University of Missouri; Joyce Longman, Villanova University;
T.Y. Lam, University of California, Berkeley; W. T. Kyner, University of New
Mexico; Shirley A. Goldman, University of California, Davis; Dennis White,
University of Minnesota; Dennis Bertholf, Oklahoma State University; Wallace
A. Wood, Bryant College; James L. Heitsch, University of Illinois, Chicago Circle;
John H. Mathews, California State University, Fullerton; Arthur J. Schwartz,
University of Michigan; Gordon Lukesh, University of Texas, Austin.
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Reviewers of the this itic William McCord, University of Missouri;
W. E. Conway, Umversxty of Arlzona David W. Penico, Virginia Commonwealth
University; Howard Frisinger, Colorado State University; Robert Brown, Univer-
sity of California, Los Angeles; Carla Wofsky, University of New Mexico; Heath
K. Riggs, University of Vermont; James Kaplan, Boston University; Larry Ger-
stein, University of California, Santa Barbara; Donald E. Myers, University of
Arizona, Tempe; Frank Warner, University of Pennsylvania.

2! Edward Spanier, University of California, Berke-
ley Dav1d Harbater University of Pennsylvania; Robert Brown, University of
Kansas; Bruce Edwards, University of Florida; Ann McGaw, University of Texas,
Austin; and Michael J. Berman, James Madison University.

Re f David Harbater, University of Pennsylvania;
Fred Brauer Unlver31ty of Wisconsin; W. E. Conway, University of Arizona; Jack
R. Barone, Baruch College, CUNY; James W. Brewer, Florida Atlantic University;
Alan Candiotti, Drew University; E. John Hornsby, Jr., University of New Orleans.

The authors would like to thank Frederic Zerla, University of South Florida,
Dawn Ross, University of Missouri, and Gary Towsley, State University of New
York, College at Geneseo, for their careful work in reading the galley proofs of
the text. The authors would also like to thank Phillip Steitz for his help in developing
the detailed solutions.

The authors would like to thank the many people at Prentice Hall who have
contributed to the success of our books. We appreciate the tremendous efforts of
the production, art, manufacturing, and marketing departments. Our sincere thanks
go to Karen Fortgang, of bookworks, for the fine job she has done as production
editor for this revision. Finally, we wish to thank Bob Sickles, our editor and
friend of long standing, for coordinating the entire project and for making many
innovative suggestions. His partnership and friendship have added a warm per-
sonal dimension to the writing process.

Larry J. Goldstein
David C. Lay
David I. Schneider
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Advertising, 138

Age distribution of cells, 368, 374

Allometric equation, 248

Amount of anesthetics used, 142

Atmospheric pressure, 295

Average cost, 23, 282

Average world population, 342

Basal metabolic rate, 472

Blood pressure, 472

Brokerage commissions, 10, 19

Calcium metabolism, 102

Capacity of a lake, 288-89

Capital value of an asset, 367

Carbon monoxide level in the air, 45, 129

Cardiac output, 426-28

Cobb-Douglas production function, 389, 398-99, 403, 41719, 428
Compound interest, 113, 26775, 348, 351, 352
Concentration of a drug in the body, 382

Consumer price index, 265

Consumers’ surplus, 346-47, 35152, 382
Consumption of food as a function of income and retail prices, 402
Consumption of heating oil, 63, 72

Consumption of oil, 156

Contamination of hay by radioactive iodine-131, 285
Continuous stream of income, 35859

Contraction of the trachea during coughing, 195-96
Conversion from Celsius to Fahrenheit, 9

Cost functions, 25, 31, 103-4, 155, 198-99, 202-3, 212, 243, 304
Cost of electricity, 212

Cost of hospitalization, 25

Crime rate, as a function of several variables, 446
Deforestation of the Sudan, 327-28, 336-37
Demand equation, 136, 205-6, 243, 382
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Demand for beer (as a function of income, retail prices, and strength of the beer), 402
Depletion of natural resources, 306

Depreciation, 63—64

Design of a building, 420-21

Design of a building to minimize heat loss, 387, 389, 398, 4078, 419
Design of a Norman window, 190

Design of a rain gutter or trough, 466

Design of a wind shelter, 190, 423

Design of an athletic field, 200

Design of containers and mailing cartons, 18687, 200, 215
Design of rectangular enclosures, 183-86, 188, 197, 199-200
Designing a wind shelter, 188

Diffusion of an innovation among physicians, 293, 296
Diffusion of information by mass media, 285-86
Discount system, 447

Distribution of revenue between labor and capital, 403
Drug time-concentration curve, 18, 149, 240, 264, 266
Duration of phone calls, 372

Ebbinghaus model for forgetting, 294

Economic order quantity, 193, 199

Effect of an excise tax on sales price, 209-10, 21213
Elasticity of cost, 282

Elasticity of demand, 27882, 295-96

Enzyme kinetics, 25

Epidemics, 248, 289-92, 306

Error in measurement, 426, 429

Escherichia coli infection, 262, 265

Exponential decay, 257-62, 26466, 295

Exponential growth, 255-57, 26265, 342

Fish population of a lake, 28889

Flu epidemic, 101-2, 109, 291, 306

Gompertz growth curve (or equation), 234

Gross National Product, 276-77

Growth of a tumor, 107, 139

Growth of bacteria, 156, 255-56, 262, 264, 295
Growth rate of U.S. population and national debt per person, 149
Half-life and decay constants, 257-59, 264

Height of a building or tree, 476, 480

Inflation, 265

Intramuscular injection, 149, 240

Intravenous infusion of glucose, 28687, 294
Inventory control, 192-95, 199

Investment strategy, 295

Isocost lines, 393

Isoquant, 205, 392

Least squares line, 435

Learning curve, 284

Least squares line, 431-34

Length of daylight, 473

Library circulation, 14344

Lifetimes of manufactured products, 383

Logistic growth, 287-92, 296

Lung cancer and smoking, 434-35

Lung compliance, 157

Lung physiology, 292
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Marginal cost, 103, 108-9, 129, 142, 143, 2034, 211, 282, 322-23, 327
Marginal cost of production (as a Lagrange multiplier), 429
Marginal productivity of labor and capital, 399, 419, 423
Marginal productivity of money (as a Lagrange multiplier), 419, 428, 430
Marginal profit, 108, 129, 327, 337

Marginal rate of substitution, 134

Marginal revenue, 108, 126, 142, 205-6, 211, 32627, 382
Maximizing production, 169, 41718, 423

Maximum height of a projectile, 183

Mitosis in cell population, 374

Monopoly, profit of, 204, 208—10, 211, 406, 412
Mortgage payment, 400

National debt, 149

Net primary production of nutrients, 23

Oil spill in ocean, 144

Optimal airline fares, 192

QOutput as a function of time, 31, 108, 112, 306

Oxygen content of a lake, 1078, 109, 155, 201

Pitch of a roof, 480

Population growth, 263, 265-66

Predator-prey model, 468 -69

Present value, 271-72, 274

Present value of an income stream, 358-59, 361

Price discrimination, 4067

Principle of optimal design in architecture, 421
Producers’ surplus, 353

Production functions, 398-99, 4023, 41718, 423, 428
Production possibilities curve, 424

Profit functions, 26, 198, 20810, 216

Profit functions (2 variables), 406, 412, 424, 429
R-rating of insulation, 25-26

Radioactive decay, 25759

Radioactive fallout and waste products, 26465
Radiocarbon dating, 25960, 265, 295

Rate of increase of income, 156

Ratio of marginal productivities, 419

Relative rate of change, 275-77

Reliability of equipment, 383

Relief times of arthritic patients, 374

Renal clearance (kidney function), 430

Response of heart muscle to acetylcholine, 1617
Restricted organic growth, 287-89

Revenue functions, 45, 204-6

Sales decay curve, 261

Sales trend, 437

Spontanecous hyperventilation, 482

Spread of a rumor, 48-49, 291

Surface area of the human body. 403

Temperature of water, 436. 473

Terminal velocity of a skydiver, 156, 283

Time constant of a decay curve, 261-62, 266
Topographic map, 393

Transmural pressure in lungs, 157

Urinary tract infection, 265

Value of the dollar, 265

Index of Applications
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COMMITMENT
TO0 EXCELLENCE

Prentice Hall has taken
every possible step to ensure the precision and accu-
racy of this text. ‘Experts reviewed content, checked
exercises, and proofread technical material. They
assisted the authors and Prentice Hall in producing an
outstanding text of the highest quality.

You can help Prentice Hall maintain these
high standards by perusing this text and relaying
pertinent information found, including errors,
to Mathematics Editor, Prentice Hall, Englewood
Cliffs, NJ 07632 or to your local Prentice Hall
representative. ‘We looK forward to serving your text
needs now and in the future.
Thank you very much for your support.
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