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Preface

When students study physics from a textbook, they
usually go through it very carefully underlining or
highlighting the material most likely needed for an
upcoming examination. Some students are more
skilled than others in selecting the appropriate
material, but all students pick essentially (within 10
to 20%) the same material. As a teacher of physics
students, it occurred to me that a small booklet
could be prepared to be a skeleton of the text. The
booklet could include the most important material
from the textbook, along with generous margins
that the student can make notes on when listening
to a lecture or reading the text. Therefore, most of
the note taking is already done, and the student can
then further supplement and thus customize the
pocket guide.

This pocket guide a miniaturization of the text and,
therefore, is designed to closely follow the main
text. Nevertheless, in reducing the size, I had to
decide which information to include and which to
exclude. In making these decisions, I hope that the
message presented is still coherent, understandable,
and relevant. It was necessary to write this book in
my own words and style. Therefore, I accept full
responsibility for errors in the manuscript and any
lack of clarity.

Each chapter has a brief section on the concepts
and a section on hints for solving the problems.
Students need to solve large numbers of problems
in order to master physics, and they need to do it on
their own. However, sometimes a hint is needed to
get things going, and it is in this spirit of helpfulness
that the hint section is included.

As an author I appreciate the opportunity provided
by Saunders College Publishing to write and



provide this little book. It has been a lot of work
but also fun to write. I appreciate the support and
encouragement from John Vondeling, Publisher;
Susan Dust Pashos, Senior Developmental Editor;
and particularly Alexandra Buczek and Suzanne
Hakanen, Ancillary Editors. I also appreciate Ray
Serway and Jerry S. Faughn and their support.

I am greatly indebted to Michael Tammaro at the
University of Rhode Island, the reviewer who
carefully and critically read the manuscript and
offered numerous suggestions for clarification and
correction of confusing or misleading statements. I
am also grateful to Dr. Robert Capener in the
Computer Science Department at Weber State
University who took the time and provided the help
needed to recover from a hard disk crash on my
computer just days before publication.

Finally, but not least, I appreciate the support and
encouragement of my wife Linda and our children.

V. Gordon Lind
Utah State University, Logan, Utah



Prologue

The Study of Physics

What is physics? It is a study of the laws and princi-
ples of all phenomena of nature. This includes stud-
ies of astronomy, chemistry, geology, and even
biology (to a large extent), and much more. The
principal branches of physics studied in an introduc-
tory course, such as this one, are:

. Classical Mechanics (The study of matter in
motion and its causes, i.e., forces.)

. Relativity (The study of motion and natural laws
near light velocity. It also works at low velocities.)

. Thermodynamics (Statistical behavior of motion.)

- Electromagnetism _including Optics (Detailed
effects of electricity and magnetism resulting from
one of nature’s fundamental force laws.)

. Quantum Mechanics (A study of motion and
behavior of matter on the atomic and nuclear level.
This also includes most of modern physics.)

We have learned to trust these theories. Discrepan-
cies between established theories and experiments
are unexpected. Physics and science in general are
based on theories, laws, and principles that agree
with experimental observations and these do. Exper-
imental results in disagreement with established
concepts are probably wrong. But if discordant
results are repeatable and verified, then the concept,
no matter how appealing and popular, must be ques-




tioned, corrected, and brought into agreement with
experiment.

The power of mathematics and logical reasoning are
needed to develop theories. In some cases they are
so powerful as to give insights into nature and pre-
dict totally surprising outcomes of experimental
observation with great assurance. Examples include
the prediction of antimatter before its discovery and
very recently the prediction of the existence, and
even the mass of the top quark.

As students learn to use physical concepts, theories,
laws and principles in the solutions of problems of
daily life (and textbook problems) and see the agree-
ment with observation, they gain a sense of excite-
ment and power. As you proceed through the course,
you too will marvel at your new abilities. Therein
lies the “fun” of physics. It is exciting to understand
how and why things work and particularly nature.

Finally, as an aid to success in physics (and anything
else), remember that persistence and determination
alone are omnipotent and “practice makes perfect”.
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The Student Use of
the Pocket Guide

This pocket guide is intended to help you learn and
master physics as presented in Serway’s textbook,
. It is a condensed version of the
book with the principles, laws, concepts, and equations
retained. If you were to go through the text and person-
ally identify the most important ideas by underlining
and highlighting, and then put these in a separate book,
you would, it is hoped, have essentially the same con-
tent as you now find in this booklet. However, the
Pocket Guide is in no way intended to replace the text.
The text is much more complete and the source of your
study in learning the concepts. The text also contains
problem examples, concept questions, enrichment
material, photographs and illustrations, and sets of
questions and problems at the end of each chapter as a
resource to you to sharpen your understanding.

There are reasonable margins in this little book thus
making space for some notes. Also, there are blank
pages at the end of about half the chapters. Thus, your
pocket guide can be your notebook for physics. It is
small enough to be easily carried everywhere you go.
You won’t need to carry the big text with you and risk
losing it or having it damaged. With a one for one
mapping of chapters, sections and subsections between
the pocket guide and the text, it should be easy to
transfer notes and materials collected from one to the
other. We have also wanted to make a one for one
match of the equation numbers, but in several cases it
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hasn’t been possible. Differences in equation number-
ing will generally be no more than one or two digits
and often there is an exact match.

By having the pocket guide with you, you can study
physics at the bus stop, at the ball game, at the restau-
rant while waiting for your order, while waiting for a
friend, or anywhere else when you have a few
moments. It is designed for easy access and for quick
review of formulas, concepts, principles and ideas.
Mark it up! Personalize it! The more you do so, the
more helpful and valuable it will become to you.

The “Concept Statements and Questions” section is
added to help you gauge your understanding of the
subject material in each chapter. Learning and under-
standing concepts is one of the more difficult aspects
of mastering physics. Use this section as it best serves
your needs. It may be most useful in studying for a
quiz or examination.

Also there is a section on “Hints for Solving the Prob-
lems”. There are many hints provided. Some are simi-
lar to what is found in the text itself and there are also
several others. Very few problems have hints directed
solely towards their solution. It is realized that this sec-
tion could be greatly enlarged with hints for every
problem, but that would make the book too large.
Besides, there is a separate study guide with hundreds
of worked out problems available for this course and
the details you find there will take care of your need
for seeing problems worked out in detail. Nevertheless,
the hints given here may be just what you need to solve
some of the problems and please notice, the hints are
directed towards the even numbered problems as well
as the odd ones. We add it here as an overall help.

The Student Use of the Pocket Gulde



As a guide to learning and mastering physics we sug-
gest the following.

1. Read through the entire pocket guide before the
class begins or as early as possible. It is short. This will
give you a general background of physics and what
you will be studying for the year ahead. This overview
will help in preparing you for your learning experi-
ence. (Reading the entire textbook would also be good
if you have the time.)

2. Read the individual chapters again prior to lecture. If
time permits, read the textbook chapter, otherwise, at
least read the pocket guide chapter. That way you will
be prepared for the lecture and know something about
it before you hear the lecture.

3. Attend the lecture with your pocket guide in hand.
Listen intently to the lecture, watch the demonstrations
watch any audio-visual material presented, and listen
carefully to all explanations. Do not take extensive
notes because you will miss much of what is going on
if you do. But you can jot a few notes down into the
margins of your pocket guide of things that are defi-
nitely helpful. Label them L: for lecture. The pocket
guide should have most of the information already, so
what you add is just a supplement.

4. Ask relevant questions of the instructor about
unclear concepts and add the answers to your notes.

5. Study the textbook chapter intently and completely
and transfer any important items you wish to the
pocket guide under the same section heading and label
it T: for text and give the page number. That way you
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can go back to the text to the exact spot for review if
needed.

6. Work the assigned problems and any others you
have time for. The more problems you work, the better
you will learn and master physics. Get help on the
problems you can’t work from a fellow student, your
recitation teacher, study guide or instructor. Make sure
you understand not only how the problems are worked
but the details of why the method works and even other
ways of doing the same problems.

7. As you prepare for an examination, review your
problem solutions and all the exercises from the text.
Review all the material you will be examined on by
going through your pocket guide and the notes you
have made in its margins. Study the text as needed,
especially the material you have made notes about.

8. As you take the exam do so with confidence know-
ing that you have prepared well and you will surely do
well.

9. From time to time make a quick review of all you
have learned about physics by reading through the
pocket guide and text. The learning acquired in which
you invested so much time, will be retained, thereby,
and enable you to use it in your future classes and in
life’s experiences. Otherwise, most of it will soon be
forgotten.

A Brief Word about Notation

Scalar variables are italicized. Vector variables, except
for those vectors represented by Greek letters, are
bold-faced characters and not italicized. The font for
Greek letters is the same for vectors as for scalars.

The Student Use of the Pocket Guide



The word processor used to write this guide book
didn’t have all of the characters exactly as in the text
book. Characters similar in appearance were substi-
tuted. Also in one or two instances the notation was
changed slightly for simplicity or clarification from the
writer’s view point. It is hoped that this goal was
achieved and did not add any confusion.
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