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PREFACE

With a few simple images, the painting that is reproduced on the cover of this
book—titled Peace Through Chemistry—captures the essence of chemistry.
This art by Roy Lichtenstein serves as a colorful metaphor for this text, which
presents only the material that is essential for a one-year general chemistry
course. I do not presume to have created a masterpiece, but I offer this text as
an alternative to the traditional 1100-page volumes for instructors who want to
be able to cover every chapter in two semesters or three quarters.

My goal in writing this book was to include all the core topics that are
necessary for a good foundation in general chemistry without sacrificing clar-
ity and comprehension. Doing so in a brief form required a certain amount of
selectivity. The selection process involved asking myself each time I started a
new chapter, “What is essential for students to know about this area of chemis-
try?” Although some people may not agree totally with my choices, I feel that
this approach has resulted in a book that students and instructors alike will be
comfortable with.

ORGANIZATION

The organization of this text is fairly conventional and flexible. Chapters 1 to
12 follow the normal sequence for easy coordination with lab work. Organic
chemistry and polymer chemistry, two topics that usually come at the end of a
general chemistry text, are presented here in Chapters 13 and 14. This place-
ment allows the use of organic compounds as examples and in problems for
subsequent chapters and exposes students to the chemistry of natural and
synthetic polymers. However, these chapters can be covered later in the course
with no breaks in continuity. Chemical kinetics (Chapter 21) also can be intro-
duced in a more traditional sequence, just before or after Chapter 15.
There are no discrete chapters on descriptive chemistry in this book be-
cause most instructors lack the time necessary for an extensive survey of the
chemistry of the periodic groups. Instead, descriptive chemistry is integrated
throughout the text to show how chemical principles are applied in the real
world. Chapters 2, 3, 4, 8, and 18, in particular, have a descriptive orientation,
and many of the examples and chapter problems include descriptive material.
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Each chapter opens with a short historical vignette or contemporary story
that is relevant to the subject of the chapter. By emphasizing chemistry as a
human endeavor, the fruits of which are all around us, these introductions
provide a real context for chemistry. I hope they will also stimulate the reader’s
interest in the content that follows.

Within the chapter, verbal explanations of concepts, theory, and mathe-
matical relationships are reinforced with text and pictorial illustrations,
worked examples, and practice exercises. A chapter summary and key words
list are provided to help students review the chapter. Review questions and
follow-up problems conclude each chapter.

PROBLEM-SOLVING APPROACH

The ability to analyze and solve problems is crucial for the successful comple-
tion of general chemistry. Consequently, this text includes 161 examples with
full solutions to show how to approach the type of problem described in the
example heading. The placement of these examples within the text demon-
strates problem-solving strategies in context and the similar practice exercise
that follows each example allows students to check their general understand-
ing of the chemical concepts and principles discussed in the text while apply-
ing them to a specific question. Answers to the practice exercises appear at the
end of a chapter.

Review questions and problems at the end of each chapter provide addi-
tional opportunities for concept review and practice in problem solving. The
review questions check students’ understanding of the conceptual side—the
“why” of chemistry. The 880 problems cover the quantitative, experimental
side of chemistry that yields numerical results. They explore “how” chemistry
works and test the ability to apply conceptual logic and solve problems. The
review questions and problems are grouped in sections that parallel the chap-
ter discussion, and each problem is paired with another similar problem for
additional practice. A set of “Miscellaneous Problems” at the end of the exer-
cise section features more challenging problems as well as problems involving
two or more concepts. These give students experience in identifying concepts
and techniques needed to solve real problems. The answers to all even-
numbered problems are provided in the back of the book.

SUPPLEMENTS

A number of excellent ancillary publications are available for use with this
text. They are designed to make general chemistry more enjoyable for instruc-
tors and students alike.

* Problem-Solving Workbook with Solutions, by Brandon Cruickshank
(Northern Arizona University) and Raymond Chang, is a success guide
written for use with Essential Chemistry. It aims to help students hone
their analytical and problem-solving skills by presenting detailed discus-
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sion of different types of problems and approaches to solving chemical
problems, tutorial solutions for many of the end-of-chapter problems in
the text, and several new problems for each chapter, along with strategies
for solving them. The focus of the new problems is on real applications of
chemical concepts both in everyday life and in related fields, such as biol-
ogy. The solutions for all even-numbered end-of-chapter problems are in-
cluded in this book.

Instructor’s Resource Kit with Solutions, by Vicky Ellis (Gulf Coast
Community College) and Raymond Chang, is a complete manual for
teaching a general chemistry course based on Essential Chemistry. This
unique guide includes demonstrations that can be done in any classroom
or assigned for homework, accompanied by discussion questions and tips
to ensure success; information on relevant applications, along with refer-
ences to additional articles and multimedia resources; chapter overviews
and outlines; and annotated cross-references to other elements of the text
package. In addition, this guide provides complete solutions to all end-of-
chapter problems in the text.

Test Bank, by Gary Wolf (Spokane Community College), contains over
2000 multiple choice, short answer, and true-false exam questions. The
questions, which are graded in difficulty, are comparable to the problems
in the text and include multistep problems that require conceptual analy-
sis.

Computerized Test Bank with Algorithms contains all of the questions
in the print Test Bank plus algorithms and over 200 algorithm-based ques-
tions that instructors can edit to create their own test templates. This sup-
plement is available in DOS and Windows versions for PC as well as for use
with Macintosh computers.

Overhead Transparencies include 200 full-color acetates of important
illustrations from this text.

Chemistry at Work Videodisc is a valuable teaching tool that provides
access to 50 filmed laboratory demonstrations, as well as tables, illustra-
tions, and photos.

Cooperative Chemistry Laboratory Manual, by Melanie M. Cooper
(Clemson University), is an innovative guide featuring open-ended prob-
lems designed to simulate experience in a real chemistry lab. Working in
groups, students research one problem over a period of weeks, so that they
might complete three or four projects during the semester, rather than one
pre-programmed experiment per class. The emphasis here is on experi-
mental design, analysis, problem solving, and communication.

Primis LabBase, edited by Joseph Lagowski (The University of Texas at
Austin), is a data-base collection of general chemistry lab experiments
culled from the Journal of Chemical Education and experiments that Pro-
fessor Lagowski has used at The University of Texas. Instructors can
choose from over 40 experiments to design a customized lab manual.

Raymond Chang
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