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- FOR THE STUDENT

Calculus provides a way of viewing and analyzing the physi-
cal world. As with all mathematics courses, calculus involves
equations and formulas. However, if you successfully learn to
use all the formulas and solve all of the problems in the text
but do not master the underlying ideas, you will have missed
the most important part of calculus. If you master these ideas,
you will have a widely applicable tool that goes far beyond
textbook exercises.

Before starting your studies, you may find it helpful to leaf
through this text to get a general feeling for its different parts:

B The opening page of each chapter gives you an overview
of what that chapter is about, and the opening page of each
section within a chapter gives you an overview of what that
section is about. To help you locate specific information,
sections are subdivided into topics that are marked with a
box like this M.

B Each section ends with a set of exercises. The answers
to most odd-numbered exercises appear in the back of the
book. If you find that your answer to an exercise does not
match that in the back of the book, do not assume immedi-
ately that yours is incorrect—there may be more than one
way to express the answer. For example, if your answer is
V/2/2 and the text answer is 1/4/2 , then both are correct
since your answer can be obtained by “rationalizing” the
text answer. In general, if your answer does not match that
in the text, then your best first step is to look for an algebraic
manipulation or a trigonometric identity that might help you
determine if the two answers are equivalent. If the answer
is in the form of a decimal approximation, then your answer
might differ from that in the text because of a difference in
the number of decimal places used in the computations.

B The section exercises include regular exercises and four
special categories: Quick Check, Focus on Concepts,
True/ False, and Writing.

* The Quick Check exercises are intended to give you quick
feedback on whether you understand the key ideas in the
section; they involve relatively little computation, and
have answers provided at the end of the exercise set.

* The Focus on Concepts exercises, as their name suggests,
key in on the main ideas in the section.

o True/False exercises focus on key ideas in a different
way. You must decide whether the statement is true in all
possible circumstances, in which case you would declare
it to be “true,” or whether there are some circumstances
in which it is not true, in which case you would declare
it to be “false.” In each such exercise you are asked to
“Explain your answer.” You might do this by noting a
theorem in the text that shows the statement to be true or

by finding a particular example in which the statement
is not true.

*  Writing exercises are intended to test your ability to ex-
plain mathematical ideas in words rather than relying
solely on numbers and symbols. All exercises requiring
writing should be answered in complete, correctly punc-
tuated logical sentences—not with fragmented phrases
and formulas.

W Each chapter ends with two additional sets of exercises:
Chapter Review Exercises, which, as the name suggests, is
a select set of exercises that provide a review of the main
concepts and techniques in the chapter, and Making Con-
nections, in which exercises require you to draw on and
combine various ideas developed throughout the chapter.

B Your instructor may choose to incorporate technology in
your calculus course. Exercises whose solution involves
the use of some kind of technology are tagged with icons to
alert you and your instructor. Those exercises tagged with
the icon P4 require graphing technology—either a graphing
calculator or a computer program that can graph equations.
Those exercises tagged with the icon [€] require a com-
puter algebra system (CAS) such as Mathematica, Maple,
or available on some graphing calculators.

W At the end of the text you will find a set of four appen-
dices covering various topics such as a detailed review of
trigonometry and graphing techniques using technology.
Inside the front and back covers of the text you will find
endpapers that contain useful formulas.

B The ideas in this text were created by real people with in-
teresting personalities and backgrounds. Pictures and bio-
graphical sketches of many of these people appear through-
out the book.

B Notes in the margin are intended to clarify or comment on
important points in the text.

A Word of Encouragement

As you work your way through this text you will find some
ideas that you understand immediately, some that you don’t
understand until you have read them several times, and others
that you do not seem to understand, even after several readings.
Do not become discouraged—some ideas are intrinsically dif-
ficult and take time to “percolate.” You may well find that a
hard idea becomes clear later when you least expect it.

Web Sites for this Text

www.wiley.com/go/global/anton
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PREFACE

This tenth edition of Calculus maintains those aspects of previous editions that have led
to the series’ success—we continue to strive for student comprehension without sacrificing
mathematical accuracy, and the exercise sets are carefully constructed to avoid unhappy
surprises that can derail a calculus class.

All of the changes to the tenth edition were carefully reviewed by outstanding teachers
comprised of both users and nonusers of the previous edition. The charge of this committee
was to ensure that all changes did not alter those aspects of the text that attracted users of
the ninth edition and at the same time provide freshness to the new edition that would attract
new users.

MEW TO THIS EDITION

. OTHER FEATURES

* Exercise sets have been modified to correspond more closely to questions in Wiley PLUS.
In addition, more WileyPLUS questions now correspond to specific exercises in the text.

* New applied exercises have been added to the book and existing applied exercises have
been updated.

» Where appropriate, additional skill/practice exercises were added.

Flexibility Thisedition has a built-in flexibility that is designed to serve a broad spectrum
of calculus philosophies—from traditional to *“reform.” Technology can be emphasized or
not, and the order of many topics can be permuted freely to accommodate each instructor’s
specific needs.

Rigor The challenge of writing a good calculus book is to strike the right balance between
rigor and clarity. Our goal is to present precise mathematics to the fullest extent possible
in an introductory treatment. Where clarity and rigor conflict, we choose clarity; however,
we believe it to be important that the student understand the difference between a careful
proof and an informal argument, so we have informed the reader when the arguments being
presented are informal or motivational. Theory involving e-§ arguments appears in separate
sections so that they can be covered or not, as preferred by the instructor.

Rule of Four The “rule of four” refers to presenting concepts from the verbal, algebraic,
visual, and numerical points of view. In keeping with current pedagogical philosophy, we
used this approach whenever appropriate.

Visualization This edition makes extensive use of modern computer graphics to clarify
concepts and to develop the student’s ability to visualize mathematical objects, particularly

those in 3-space. For those students who are working with graphing technology, there are

vii



Preface

many exercises that are designed to develop the student’s ability to generate and analyze
mathematical curves and surfaces.

Quick Check Exercises Each exercise set begins with approximately five exercises
(answers included) that are designed to provide students with an immediate assessment
of whether they have mastered key ideas from the section. They require a minimum of
computation and are answered by filling in the blanks.

Focus on Concepts Exercises Each exercise set contains a clearly identified group
of problems that focus on the main ideas of the section.

Technology Exercises Most sections include exercises that are designed to be solved
using either a graphing calculator or a computer algebra system such as Mathematica,
Maple, or the open source program Sage. These exercises are marked with an icon for easy
identification.

Applicability of Calculus One of the primary goals of this text is to link calculus
to the real world and the student’s own experience. This theme is carried through in the
examples and exercises.

Career Preparation This text is written at a mathematical level that will prepare stu-
dents for a wide variety of careers that require a sound mathematics background, including
engineering. the various sciences, and business.

Trigonometry Review Deficiencies in trigonometry plague many students, so we
have included a substantial trigonometry review in Appendix B.

Appendix on Polynomial Equations Because many calculus students are weak
in solving polynomial equations, we have included an appendix (Appendix C) that reviews
the Factor Theorem, the Remainder Theorem, and procedures for finding rational roots.

Principles of Integral Evaluation The traditional Techniques of Integration is
entitled ““Principles of Integral Evaluation™ to reflect its more modern approach to the
material. The chapter emphasizes general methods and the role of technology rather than
specific tricks for evaluating complicated or obscure integrals.

Historical Notes The biographies and historical notes have been a hallmark of this
text from its first edition and have been maintained. All of the biographical materials have
been distilled from standard sources with the goal of capturing and bringing to life for the
student the personalities of history’s greatest mathematicians.

Margin Notes and Warnings These appear in the margins throughout the text to
clarify or expand on the text exposition or to alert the reader to some pitfall.



SUPPLEMENTS

The Web Projects (Expanding the Calculus Horizon) referenced in the text can also be
downloaded from the companion Web sites and from WileyPLUS.

The Imstructor’s Solutions Manual contains detailed solutions to all of the exercises
in the text. The Instructor’s Solutions Manual is also available in PDF format on the
password-protected Instructor Companion Site at www.wiley.com/go/global/anton and in
WileyPLUS.

Instructors can also access the following materials from the book companion site or
WileyPLUS:

* The Instructor’s Manual suggests time allocations and teaching plans for each section
in the text. Most of the teaching plans contain a bulleted list of key points to emphasize.
The discussion of each section concludes with a sample homework assignment. The
Instructor’s Manual is available in PDF format on the password-protected Instructor
Companion Site at www.wiley.com/go/global/anton and in WileyPLUS.

e Interactive Illustrations can be used in the classroom or computer lab to present and
explore key ideas graphically and dynamically. They are especially useful for display
of three-dimensional graphs in multivariable calculus.

* The Computerized Test Bank features more than 4000 questions—mostly algorithmi-
cally generated—that allow for varied questions and numerical inputs.

* PowerPoint lecture slides cover the major concepts and themes of each section of
the book. Personal-Response System questions (“Clicker Questions”) appear at the
end of each PowerPoint presentation and provide an easy way to gauge classroom
understanding.

* Additional calculus content covers analytic geometry in calculus, mathematical mod-
eling with differential equations and parametric equations, as well as an introduction to
linear algebra.

WileyPLUS
WileyPLUS, Wiley’s digital-learning environment, is loaded with all of the supplements
listed on the previous page, and also features the following:

* Homework management tools, which easily allow you to assign and grade algorithmic
questions, as well as gauge student comprehension.

¢ Algorithmic questions with randomized numeric values and an answer-entry palette for
symbolic notation are provided online though WileyPLUS. Students can click on “help”
buttons for hints, link to the relevant section of the text, show their work or query their
instructor using a white board, or see a step-by-step solution (depending on instructor-
selecting settings).

¢ Interactive Illustrations can be used in the classroom or computer lab, or for student
practice.

ix



x Supplements

QuickStart predesigned reading and homework assignments. Use them as-is or cus-
tomize them to fit the needs of your classroom.

The e-book, which is an exact version of the print text but also features hyperlinks to
questions, definitions, and supplements for quicker and easier support.

Guided Online (GO) Tutorial Exercises that prompt students to build solutions step
by step. Rather than simply grading an exercise answer as wrong, GO tutorial problems
show students precisely where they are making a mistake.

Are You Ready? quizzes gauge student mastery of chapter concepts and techniques and
provide feedback on areas that require further attention.

Algebra and Trigonometry Refresher quizzes provide students with an opportunity to
brush up on the material necessary to master calculus, as well as to determine areas that
require further review.

WileyPLUS. Learn more at www.wileyplus.com.
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