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PREFACE

This book is a response to those instructors who feel that calculus textbooks are too
big. In writing the book I asked myself: What is essential for a three-semester calcu-
lus course for scientists and engineers?
The book is about two-thirds the size of my other calculus books (Calculus, Seventh
Edition and Calculus, Early Transcendentals, Seventh Edition) and yet it contains
almost all of the same topics. I have achieved relative brevity mainly by condensing
the exposition and by putting some of the features on the website www.stewartcal-
culus.com. Here, in more detail are some of the ways I have reduced the bulk:

= [ have organized topics in an efficient way and rewritten some sections
with briefer exposition.

= The design saves space. In particular, chapter opening spreads and photo-
graphs have been eliminated.

= The number of examples is slightly reduced. Additional examples are
provided online.

= The number of exercises is somewhat reduced, though most instructors
will find that there are plenty. In addition, instructors have access to the
archived problems on the website.

= Although I think projects can be a very valuable experience for students,
I have removed them from the book and placed them on the website.

= A discussion of the principles of problem solving and a collection of
challenging problems for each chapter have been moved to the website.

Despite the reduced size of the book, there is still a modern flavor: Conceptual
understanding and technology are not neglected, though they are not as prominent as
in my other books.

ALTERNATE VERSIONS

I have written several other calculus textbooks that might be preferable for some

instructors. Most of them also come in single variable and multivariable versions.

Unless otherwise noted, all content on this page is © Cengage Learning.

Essential Calculus, Second Edition, is similar to the present textbook except
that the logarithm is defined as an integral and so the exponential, logarith-
mic, and inverse trigonometric functions are covered later than in the present
book.

Calculus: Early Transcendentals, Seventh Edition, has more complete cover-
age of calculus than the present book, with somewhat more examples and
exercises.

Calculus: Early Transcendentals, Seventh Edition, Hybrid Version, is similar
to Calculus: Early Transcendentals, Seventh Edition, in content and coverage
except that all of the end-of-section exercises are available only in Enhanced
WebAssign. The printed text includes all end-of-chapter review material.

Calculus, Seventh Edition, is similar to Calculus: Early Transcendentals,
Seventh Edition, except that the exponential, logarithmic, and inverse trig-
onometric functions are covered in the second semester. It is also available
in a Hybrid Version.

ix
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PREFACE

Calculus: Concepts and Contexts, Fourth Edition, emphasizes conceptual
understanding. The coverage of topics is not encyclopedic and the material on
transcendental functions and on parametric equations is woven throughout the
book instead of being treated in separate chapters. It is also available in a
Hybrid Version.

Calculus: Early Vectors introduces vectors and vector functions in the first
semester and integrates them throughout the book. It is suitable for students
taking Engineering and Physics courses concurrently with calculus.

Brief Applied Calculus is intended for students in business, the social sciences,
and the life sciences. It is also available in a Hybrid Version.

WHAT’S NEW IN THE SECOND EDITION?

The changes have resulted from talking with my colleagues and students at the Uni-
versity of Toronto and from reading journals, as well as suggestions from users and
reviewers. Here are some of the many improvements that I’ve incorporated into this
edition:

At the beginning of the book there are four diagnostic tests, in Basic Algebra,
Analytic Geometry, Functions, and Trigonometry. Answers are given and students
who don’t do well are referred to where they should seek help (Appendixes,
review sections of Chapter 1, and the website).

Section 7.5 (Area of a Surface of Revolution) is new. I had asked reviewers if
there was any topic missing from the first edition that they regarded as essential.
This was the only topic that was mentioned by more than one reviewer.

Some material has been rewritten for greater clarity or for better motivation. See,
for instance, the introduction to maximum and minimum values on pages 203—04
and the introduction to series on page 436.

New examples have been added (see Example 4 on page 725 for instance). And
the solutions to some of the existing examples have been amplified. A case in
point: I added details to the solution of Example 1.4.9 because when I taught
Section 1.4 from the first edition I realized that students need more guidance
when setting up inequalities for the Squeeze Theorem.

The data in examples and exercises have been updated to be more timely.
Several new historical margin notes have been added.

About 40% of the exercises are new. Here are some of my favorites: 1.6.43,
2.2.13-14, 2.5.59, 2.6.39-40, 3.2.70, 4.3.66, 5.3.44-45, 7.6.24, 8.2.29-30,
8.7.67-68, 10.1.38, 10.4.43—-44

The animations in Tools for Enriching Calculus (TEC) have been completely
redesigned and are accessible in Enhanced WebAssign, CourseMate, and
PowerLecture. Selected Visuals and Modules are available at
www.stewartcalculus.com.

CONTENT

DIAGNOSTIC TESTS = The book begins with four diagnostic tests, in Basic Algebra,
Analytic Geometry, Functions, and Trigonometry.

CHAPTER 1 = FUNCTIONS AND LIMITS After a brief review of the basic functions,
limits and continuity are introduced, including limits of trigonometric functions, lim-
its involving infinity, and precise definitions.

Unless otherwise noted, all content on this page is © Cengage Learning.
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CHAPTER 2 = DERIVATIVES The material on derivatives is covered in two sections in
order to give students time to get used to the idea of a derivative as a function. The
formulas for the derivatives of the sine and cosine functions are derived in the section
on basic differentiation formulas. Exercises explore the meanings of derivatives in
various contexts.

CHAPTER 3 = INVERSE FUNCTIONS: EXPONENTIAL, LOGARITHMIC, AND INVERSE TRIGONO-
METRIC FUNCTIONS Exponential functions are defined first and the number e is defined
as a limit. Logarithms are then defined as inverse functions. Applications to exponen-
tial growth and decay follow. Inverse trigonometric functions and hyperbolic func-
tions are also covered here. L"Hospital’s Rule is included in this chapter because limits
of transcendental functions so often require it.

CHAPTER 4 = APPLICATIONS OF DIFFERENTIATION The basic facts concerning
extreme values and shapes of curves are deduced from the Mean Value Theorem. The
section on curve sketching includes a brief treatment of graphing with technology. The
section on optimization problems contains a brief discussion of applications to busi-
ness and economics.

CHAPTER 5 = INTEGRALS The area problem and the distance problem serve to moti-
vate the definite integral, with sigma notation introduced as needed. (Full coverage of
sigma notation is provided in Appendix B.) A quite general definition of the definite
integral (with unequal subintervals) is given initially before regular partitions are
employed. Emphasis is placed on explaining the meanings of integrals in various con-
texts and on estimating their values from graphs and tables.

CHAPTER 6 = TECHNIQUES OF INTEGRATION All the standard methods are covered,
as well as computer algebra systems, numerical methods, and improper integrals.

CHAPTER 7 = APPLICATIONS OF INTEGRATION General methods are emphasized.
The goal is for students to be able to divide a quantity into small pieces, estimate with
Riemann sums, and recognize the limit as an integral. The chapter concludes with an
introduction to differential equations, including separable equations and direction
fields.

CHAPTER 8 = SERIES The convergence tests have intuitive justifications as well as
formal proofs. The emphasis is on Taylor series and polynomials and their applica-
tions to physics. Error estimates include those based on Taylor’s Formula (with
Lagrange’s form of the remainder term) and those from graphing devices.

CHAPTER 9 = PARAMETRIC EQUATIONS AND POLAR COORDINATES This chapter
introduces parametric and polar curves and applies the methods of calculus to them.
A brief treatment of conic sections in polar coordinates prepares the way for Kepler’s
Laws in Chapter 10.

CHAPTER 10 = VECTORS AND THE GEOMETRY OF SPACE In addition to the material
on vectors, dot and cross products, lines, planes, and surfaces, this chapter covers vector-
valued functions, length and curvature of space curves, and velocity and acceleration
along space curves, culminating in Kepler’s laws.

CHAPTER 11 = PARTIAL DERIVATIVES In view of the fact that many students have dif-
ficulty forming mental pictures of the concepts of this chapter, I've placed a special
emphasis on graphics to elucidate such ideas as graphs, contour maps, directional
derivatives, gradients, and Lagrange multipliers.
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CHAPTER 12 = MULTIPLE INTEGRALS Cylindrical and spherical coordinates are intro-
duced in the context of evaluating triple integrals.

CHAPTER 13 = VECTOR CALCULUS The similarities among the Fundamental Theorem
for line integrals, Green’s Theorem, Stokes’ Theorem, and the Divergence Theorem
are emphasized.

WEBSITE

The web site www.stewartcalulus.com includes the following.
= Review of Algebra, Trigonometry, Analytic Geometry, and Conic Sections
= Homework Hints
= Additional Examples
= Projects

= Archived Problems (drill exercises that were in previous editions of my
other books), together with their solutions

= Challenge Problems
= Lies My Calculator and Computer Told Me

= Additional Topics (complete with exercise sets): Principles of Problem
Solving, Strategy for Integration, Strategy for Testing Series, Fourier Series,
Linear Differential Equations, Second Order Linear Differential Equations,
Nonhomogeneous Linear Equations, Applications of Second Order Differ-
ential Equations, Using Series to Solve Differential Equations, Complex
Numbers, Rotation of Axes

= Links, for particular topics, to outside Web resources
= History of Mathematics, with links to the better historical websites

= TEC animations for Chapters 2 and 5
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ANCILLARIES FOR INSTRUCTORS

PowerLecture
ISBN 1-133-52566-0

This comprehensive DVD contains all art from the text in both
jpeg and PowerPoint formats, complete pre-built PowerPoint
lectures, an electronic version of the Instructor’s Guide,
Solution Builder, ExamView algorithmic testing software,
Tools for Enriching Calculus, and video instruction.

Instructor’s Guide

By Douglas Shaw
ISBN 1-133-52510-5

Each section of the text is discussed from several viewpoints.
The Instructor’s Guide contains suggested time to allot, points
to stress, text discussion topics, core materials for lecture,
work-show/discussion suggestions, group work exercises in a
form suitable for handout, and suggested homework assign-
ments. An electronic version of the Instructor’s Guide is avail-
able on the PowerLecture DVD.

Complete Solutions Manual
ISBN 1-133-36444-6

Includes worked-out solutions to all exercises in the text.

Solution Builder

www.cengage.com/solutionbuilder

This online instructor database offers complete worked-out
solutions to all exercises in the text. Solution Builder allows
you to create customized, secure solution printouts (in PDF
format) matched exactly to the problems you assign in class.

ExamView Algorithmic Testing

Create, deliver, and customize tests in print and online formats
with ExamView, an easy-to-use assessment and tutorial soft-
ware. ExamView contains hundreds of multiple-choice,
numerical response, and short answer test items. ExamView
algorithmic testing is available on the PowerLecture DVD.

ANCILLARIES FOR INSTRUCTORS AND STUDENTS

Stewart Website
www.stewartcalculus.com

Contents: Review of Algebra, Trigonometry, Analytic
Geometry, and Conic Sections = Homework Hints =

Additional Examples » Projects » Archived Problems =
Challenge Problems = Lies My Calculator and Computer
Told Me = Principles of Problem Solving = Additional
Topics w Web Links = History of Mathematics

Tools for Enriching™ Calculus

By James Stewart, Harvey Keynes, Dan Clegg, and
developer Hu Hohn

Tools for Enriching Calculus (TEC) functions as both a power-
ful tool for instructors, as well as a tutorial environment in
which students can explore and review selected topics. The
Flash simulation modules in TEC include instructions, written
and audio explanations, and exercises. TEC modules are
assignable in Enhanced WebAssign. TEC is also available at
www.stewartcalculus.com, as well as in the YouBook and
CourseMate.

P cd

WebAssign Enhanced WebAssign
www.webassign.net
WebAssign’s homework system lets instructors deliver, collect,
and record assignments via the Web. Enhanced WebAssign for
Stewart’s Essential Calculus: Early Transcendentals now
includes opportunities for students to review prerequisite skills
and content both at the start of the course and at the beginning
of each section. In addition, for selected problems, students can
get extra help in the form of “enhanced feedback™ (rejoinders)
and video solutions. Other key features include: thousands of
problems from Stewart’s Essential Calculus: Early Transcen-
dentals, a QuickPrep for Calculus review, a customizable
Cengage YouBook, Just In Time Review questions, a Show My
Work feature, assignable Tools for Enriching Calculus mod-
ules, quizzes, lecture videos (with associated questions), and
more!

Cengage Customizable YouBook

YouBook is an eBook that is both interactive and custom-
izable! Containing all the content from Stewart’s Essential
Calculus: Early Transcendentals, YouBook features a text edit
tool that allows instructors to modify the textbook narrative as
needed. With YouBook, instructors can quickly reorder entire
sections and chapters or hide any content they don’t teach to
create an eBook that perfectly matches their syllabus. Instructors
can further customize the text by adding instructor-created or
YouTube video links. Additional media assets include: Tools
for Enriching Calculus visuals and modules, Wolfram anima-
tions, video clips, highlighting, notes, and more! YouBook is
available in Enhanced WebAssign.
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