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Preface

The eighth edition of Calculus is a modest revision in content, more substantial in
the line by line details. Users of previous editions have reported great success and
we have no desire to overhaul a workable text.

Classifiers of calculus books would call this a traditional book. Most theorems
are proved or left as exercises to prove; when the proof is too deep for a beginning
calculus course, we say so, and in many cases we give an argument to at least make
the result plausible. Theorems are stated with all conditions clearly spelled out.
Through additional problems and projects, we make more use of available tech-
nology, such as graphing calculators and computer algebra systems, but the focus is
still on understanding the concepts of calculus. While many revisionists see the em-
phasis on clear, rigorous presentation as being a distraction to the understanding of
the concepts of calculus, we see the two as complementary.

A Brief Text The eighth edition continues to be the briefest of all the successful,
mainstream calculus texts. We have tried to prevent the text ballooning upward with
new topics and alternative approaches. In about 800 pages we cover the major top-
ics in calculus, including a preliminary chapter, material on differential equations, and
the appendix.

In the last few decades, students have developed some bad habits. They prefer
not to read the textbook. They desire to find the appropriate worked-out example
so it can be matched to their homework problem. Our goal with this text continues
to keep calculus as a course focused on some few basic ideas centered around words,
formulas, and graphs. Solving problem sets, while crucial to developing math skills,
should not overshadow the goal of understanding calculus. To encourage students
to read the textbook with understanding, we begin every problem set with four fill-
in-the-blank items. These test mastery of the basic vocabulary, understanding of the
theorems, and ability to apply the concepts in the simplest settings. Students should
respond to these items before proceeding to the later problems. We encourage this
by giving immediate feedback; the correct answers are given at the end of the prob-
lem set. These items also make good quiz questions to see whether students have
done the required reading.

Sections are roughly of equal length, allowing an instructor to cover about one
section per day. This means that some topics are stretched into two sections. Prob-
lem sets gradually lead the student from routine exercises to challenging applied
problems.

Number sense distinguishes the mature mathematics student from the neo-
phyte. All calculus students make numerical mistakes in solving problems, but the
ones with the number sense recognize an absurd answer and rework the problem.
To encourage and develop this important ability, we have emphasized a process
we call estimation. We suggest how to make mental estimates, how to arrive at
ballpark numerical answers to questions. We do this ourselves in the text in many
places, and we propose that students do this, especially in problems marked with
the symbol [=].

xiii
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Use of Technology Many problems in the eighth edition are flagged with one of
these symbols:

indicates that an ordinary calculator will be helpful in solving the problem.
indicates that a graphing calculator is required.
indicates that a computer algebra system is required.

Each chapter now has two Technology Projects (except Chapter 11 which has
three). Each project is divided into three parts: Preparation, Using Technology,
and Reflection. The Preparation section should be done before attempting to use
the technology (a graphing calculator or a CAS). These exercises are important
because they force the student to think about the project before diving into the
technology. The Reflection section usually asks students questions that are a lit-
tle deeper; some exercises in the Reflection section require additional use of tech-
nology and some don’t.

This text now has a website that is free to all students who purchase this text.
The address is www.prenhall.com/varberg

Most text examples that contain a geometric picture are to be found animated
with “what-if scenarios.” Questions accompany each animation. Each section of
each chapter contains links to other interesting websites that explicitly cover the
topic at hand. Some of these websites contain other faculties’ views of how to teach
a topic in a clever or insightful way. Each section has True/False quizzes that require
students to read. Also, these quizzes can be forwarded directly from students to fac-
ulty. Other useful teaching materials will be added over the course of this edition.

There is now available with this text five interchangeable technology manuals:
one each for Maple, Mathematica, MATLAB, the Texas Instruments Graphing Cal-
culators, and the Hewlett-Packard Graphing Calculators. The technology projects
and problems are identical in each manual. What differs is the specific keystroke or
syntax instruction that is given chapter by chapter. Thus, any school could have one
instructor teaching calculus with a TI calculator while another instructor uses Maple,
while another uses no technology. Each manual can be wrapped with the text for a
small additional fee. An added value of using these manuals is that an instructor
doesn’t have to instruct the student in how to use technology; the manual will do this.
The instructor need only teach mathematics. Some Maple and Mathematica code
for the Technology Projects is given in the Student Solutions Manual and at the
website www.prenhall.com/varberg.

Changes in New Edition The basic structure of the book remains unchanged. Here
are the most significant changes in the eighth edition.

d x
B The First Fundamental Theorem of Calculus is now stated as Ix / f(t)dt =

Il

b
f(x), and the Second Fundamental Theorem of Calculus states that / f(x)dx

F(b) — F(a) if F is an antiderivative of f.

®m The order of Chapters 10 and 11 has been reversed. Now the chapter on infi-
nite series comes before the chapter on numerical methods and approxima-
tions. With the new ordering, Taylor and Maclaurin polynomials, the first section
of Chapter 11, come immediately after Taylor and Maclaurin series, the last sec-
tion in Chapter 10. Also, Newton’s method is now seen as generating a sequence
that we hope converges to a solution of the equation f(x) = 0.

B Linear first-order differential equations are covered in Chapter 7. We use the
integrating factor to find solutions.

B Section 11.5, Approximations for Differential Equations, is new. It includes
slope fields, Euler’s method, and the improved Euler method.

® One additional Technology Project has been added to each chapter, giving two
per chapter, except for Chapter 11 where we added two projects, bringing the
total to three.
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B There are now over 6500 problems, many of which ask students conceptual
questions to test their understanding of the concepts of calculus.

Supplements for the Instructor

B [nstructor’s Resource Manual. Contains worked out solutions to all exercises in
the text, as well as a printed test bank. (ISBN 0-13-085140-X)

® PH Custom Test for Windows. Fully editable test generator with algorithmic ca-
pabilities, which provides an instructor’s grade book and allows on-line testing.
(ISBN 0-13-085090-X)

Supplements for the Student

B Student Solutions Manual. Contains worked out solutions for all odd-numbered
exercises in the text. (ISBN 0-13-085151-5)

B How to Study Calculus Booklet. Contains strategies, suggestions, and hints for
learning and achieving success in calculus. (ISBN 0-13-435116-9)

The following platform-specific manuals offer additional technology problem
sets and projects, as well as keystroke instructions.

B A Maple Approach to Calculus (ISBN 0-13-010583-X)

B A Mathematica Approach to Calculus (ISBN 0-13-010586-4)

B Calculus with MATLAB (ISBN 0-13-520354-6)

B A TI Graphing Calculator Approach to Calculus (ISBN 0-13-020020-4)
B Calculus with the Hewlett Packard Calculator (ISBN 0-13-520339-2)
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