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PREFACE
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A Fifth Edition?

By the fifth edition of an algebra-based physics text, one might expect that
the author has at last gotten it right.

I'hope the earlier editions weren’t all that wrong. The idea of a new edition
is to improve, to bring in material, and perhaps to delete material that makes
the book longer but isn’t all that useful. All these things have been done:

Physics. Physics itself may not change all that rapidly, but over the span of
a few years, there may be some new discoveries to include, such as

¢ planets revolving around distant stars

¢ information gathered by the Hubble Space Telescope

¢ updates in particle physics and cosmology (e.g., age of universe).

Pedagogy. One aspect of physics that is changing fairly rapidly is research
on how students learn. As a result, this new edition contains some new
elements:

Conceptual Examples, an average of 2 or 3 per chapter, are each a sort of
brief Socratic question and answer. It is intended that readers will be stim-
ulated by the questions to think, or reflect, and come up with a response—
before reading the Response given. Here are a few:

e Velocity vs. acceleration (Chapter 2)

What exerts the force on a car? (Chapter 4)

Apple and the wagon (reference frames and projectile motion, Chapter 3)
Which object rolls down a plane faster? (Chapter 8)

Finger on a full straw (Chapter 10)

Suction (Chapter 10)

Boiling pasta (Chapter 14)

Electric shielding/safety from lightning (Chapter 16)

Which part of the photo is the reflection? (Chapter 23).

Estimating Examples, also a new feature of this edition, are intended
to show how to make order-of-magnitude estimates even when the data
are scarce, even when you might never have guessed that any result was
possible at all.

Problem Solving has not been slighted in the least. There are many new
worked-out Examples and here are some highlights:
e Air bags (2-10)
Bungee jumper (6-14)
Computer hard drive (8-4)
Loudspeaker (11-7)
Photocopier (16-5)
Age of archeological bone (30-10).

Some of the new Examples have replaced older less useful ones. Many
other Examples have been improved by more detailed reasoning, by



displaying more mathematical steps, and by improving the ambience to
make them more real-world and so more inviting and interesting.

New problems have been added and many of the old ones have under-
gone change.

Example Titles. Examples of all three types (including Conceptual and
Estimating) now have titles (for fun and for easy reference).

Emphasized Equations. The great laws of physics are emphasized not
only by setting them off, but also by giving them a marginal note in cap-
itals and in a box. The equations that express the great laws, as well as
the major equations that one just can’t do without, are emphasized with
a tan screen.

New Topics in this fifth edition include (these are only a few)

Rolling motion (Chapter 8)

Work in rotational motion (W = 76) (Chapter 8)

v and a for simple harmonic motion (Chapter 11)

Highway mirages (Chapter 24)

Hubble Space Telescope (several places)

Higgs Boson, Symmetry (explained), Supersymmetry (Chapter 32).

Diagrams. There are many more diagrams (over 200 new ones, for an increase
of 20 percent), a lot of them to go with Examples and with Problems. Many
of the old diagrams have been improved with more realistic backgrounds and
figures, and more detail, and the use of photorealistic art.

Photographs. Many of the chapter opening photos now have vectors or other
analysis superimposed on them—to give students a richer feeling for the physics.
These are visual images of physics that will be fixed in the students’ minds.

Many new and interesting photos have been added in the text to bring
home the usefulness of physics, a few of which are: diffusion, images in spher-
ical mirrors, depth of field with a camera lens, Hubble Space Telescope, and
DNA X-ray diffraction.

Applications. Relevant applications of physics to everyday life and to biolo-
gy, medicine, architecture, geology, and other fields has always been a strong
feature of this book, and continues to be. Among other things, they answer
the students’ question, “Why study physics?” New applications have been
added (and a few older ones dropped), some of which are

Elevator and counterweight (Chapter 4)
Shielding (Chapters 16 and 20)

Dry cell (Chapter 18)

Aurora borealis (Chapter 20)

Induction stove (Chapter 21)

TV and radio antennas (Chapter 22)
CD player, laser and disk (Chapter 28)
Smoke detectors (Chapter 29)

and some already mentioned earlier such as airbags, bungee jumping, pho-
tocopiers, highway mirages, and computer hard drives.
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Revised Physics. No topic, no paragraph in this book was overlooked in the
search to improve the clarity of the presentation. Many changes and clarifi-
cations have been made, both small and not so small. Here are just a few of
the more important ones:

e New tables of typical lengths, times, masses (Chapter 1) and voltages (Chapter 17)

Chapter 2: rearranged presentation of displacement, velocity, and reference

frames

New diagrams to aid understanding of velocity and acceleration (Chapter 2)

Unit conversion moved to Chapter 1

Relative velocity moved to end of Chapter 3

Simplified introduction to Newton’s second law (Chapter 4)

Simple machines: pulley (Chapter 4), lever (Chapter 9), hydraulic lift (Chapter 10)

New Section: “Car rounding a curve” (Chapter 5)

Period and frequency introduced earlier (Chapter 5)

Work and energy reworked in general, and potential energy especially dealt

with in more detail (Chapter 6)

Angular momentum simplified a bit, especially vector aspects (Chapter 8)

More formulas for moment of inertia (Fig. 8-20)

® Rotating reference frames, inertial forces, and Coriolis removed from Chap-
ter 8 to an Appendix.

e Greatly simplified vertical spring derivation (Chapter 11)

e Energy transported by waves simplified, with more difficult parts in option-
al Sections (Chapters 11 and 12)

* Speed of light measurement moved from Chapter 23 on Optics to Chapter 22

on EM waves

Magnifying glass reworked (Chapter 23)

Relativistic momentum reworked and in more detail (Chapter 26)

New energy state diagrams for complex atoms (Chapter 28)

New results in elementary particle physics and cosmology (Chapters 32 and 33).

Page Layout: Complete Derivations. Serious attention has been paid to
how each page was formatted, especially for page turns. Great effort has
been made to keep important derivations and arguments on facing pages.
Thus readers don’t have to turn back to check. More importantly, through-
out the book, readers see before them, on two facing pages, an important
slice of phyics. On rare occasions when an argument related to a particu-
lar figure requires a page turn, that figure is repeated after the page turn
so readers won’t have to look back.

Deletions. With all of these additions, something had to go to keep the book
from getting too long. Some new Examples simply replaced less interesting
old ones. The treatment of quite a few topics was shortened and some were
simply dropped. Here are some of the deletions: derived vs. base units; oper-
ational definitions (general details); section on “Laws or Definitions”
dropped (kept a tiny bit earlier in Chapter 4); vector nature of angular quan-
tities (greatly shortened); Reynolds number, sedimentation, Stokes’ equa-
tion; flow in tubes (halved); Olber’s paradox.

Scope of this Book

This book is written for students. The two motivating factors are to give
students a thorough understanding of the basic concepts of physics and,
by means of interesting applications, to prepare them to use physics in
their own lives and professions. In particular, this book is written for stu-
dents who are taking a one-year introductory course in physics that uses
algebra and trigonometry but not calculus. Many of these students have
as their main interest biology, (pre)medicine, architecture, technology, or



the earth and environmental sciences. This book contains a wide range of
applications to these and other fields, as well as to everyday life. These
applications answer that common student query, “Why must [ study
physics?” The answer, of course, is that physics comes into play in all these
fields very importantly, and here they can see how. Physics is all about us.
Indeed, it is the goal of this book to help students see the world through
eyes that know physics.

Before the applications must come the physics. And this new edition,
even more than previous editions, aims to explain physics in a readable and
interesting manner that is accessible and clear. It aims to teach students by
anticipating their needs and difficulties, but without oversimplifying.

General Approach

This book offers an in-depth presentation of physics, and retains the basic
approach of the earlier editions. Rather than using the common, dry, dogmatic
approach of treating topics formally and abstractly first, and only later relating
the material to the students’ own experience, my approach is to recognize that
physics is a description of reality and thus to start each topic with concrete obser-
vations and experiences that students can directly relate to. Then we move on
to the generalizations. Not only does this make the material more interesting
and easier to understand, but it is closer to the way physics is actually practiced.

I have sought, where possible, to present the basic concepts of physics in
their historical and philosophic context.

As mentioned above, this book includes of a wide range of examples and
applications from other fields: biology, medicine, architecture, technology,
earth sciences, the environment, and daily life. Some applications serve only
as examples of physical principles. Others are treated in depth, with whole
Sections devoted to them (among these are the study of medical imaging sys-
tems, constructing arches and domes, and the effects of radiation). But appli-
cations do not dominate the text—this is, after all, a physics book. They have
been carefully chosen and integrated into the text so as not to interfere with
the development of the physics but rather illuminate it. You won’t find essay
sidebars here. The applications are integrated right into the physics. Even
when an application gets a separate Section all to itself, it is directly tied to
the physics just studied. To make it easy to spot these applications, a new
Physics Applied marginal note has been added.

Mathematics can be an obstacle to student understanding. To avoid fright-
ening students with an initial chapter on mathematics, I have instead incor-
porated many important mathematical tools, such as addition of vectors and
trigonometry, directly in the text where first needed. In addition, the appen-
dices contain a review of many mathematical topics such as algebra and geom-
etry, as well as dimensional analysis. A few advanced topics are also given an
Appendix: Rotating frames of reference, Inertial forces, Coriolis effect;
Gauss’s law; Galilean and Lorentz transformations.

It is necessary, I feel, to pay careful attention to detail, especially when
deriving an important result. I have aimed at including all steps in a deriva-
tion, and have tried to make clear which equations are general, and which
are not, by explicitly stating the limitations of important equations in brack-
ets next to the equation, such as

1 ;
X =xo+ o+ at 2 [constant acceleration]
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Difficult language, too, can hinder understanding: and I have tried to write
in a relaxed style, avoiding jargon, and often talking directly to the students.
New or unusual terms are carefully defined when first used.

Color is used pedagogically to bring out the physics. Different types of
vectors are given different colors (see the chart on page xxiii). There are
many new diagrams to illustrate new Examples (and old ones too) and to
enrich the text and problems. The fifth edition features new and revised art—
including new photorealistic art, more illustrations to accompany the in-text
Examples and end-of-chapter problems, and dozens of new photos.

Problem Solving

Strong attention is given to problem solving. Learning how to approach
and solve problems is a basic part of a physics course, and is a highly use-
ful skill in itself. Solving problems is also important because the process
brings understanding of the physics. Scattered throughout the book are
special Sections and special Boxes devoted to how to approach the solv-
ing of problems. Many are found in the early chapters, where students first
begin wrestling with problem solving; but many are also found later in the
book, throughout mechanics, and in electricity, for example, where prob-
lem solving is an emphasized issue, as well as in thermodynamics and in
optics. These Problem Solving Boxes provide a summary of how to
approach problem solving. They do not provide a prescription to be fol-
lowed. Hence they are often placed after a few Examples have been done,
as a sort of summary of how we have been approaching Problems.

Over 400 Examples are fully worked out in the text. In this new edition,
there are three types of Examples: regular worked Examples, Estimating
Examples, and Conceptual Examples. The regular Examples are fully worked
out in the text, and most are accompanied by analytical drawings. These
Examples are designed to help students develop problem-solving skills
and range from simple to fairly complicated. Estimating Examples encour-
age student analysis and understanding by using “back of the envelope™
estimations as a problem-solving technique; they increase awareness of the
power of analytical thinking. Conceptual Examples, in contrast to numerical
problem solving and the application of formulas, challenge students to explore
the basic concepts that are fundamental to understanding physics. Many
Examples are taken from everyday life and aim at being realistic applications
of physics principles.

There are over 3100 end-of-chapter exercises, including more than 700
questions that require verbal answers based on an understanding of the
concepts, and about 2400 problems involving mathematical calculation.

Each chapter contains a large group of problems arranged by Section
and graded according to difficulty: level I problems are simple, usually
plug-in types, designed to give students confidence; level II are normal
problems, requiring more thought and often the combination of two dif-
ferent concepts; level I1I are the most difficult and serve as a challenge to
superior students. The arrangement by Section number means only that
those problems depend on material up to and including that Section: ear-



lier material may also be relied upon. The ranking of problems by diffi-
culty (I, II, III) is intended only as a guide.

I suggest that instructors assign a significant number of the level I and
level II problems, and reserve level III problems to stimulate the best stu-
dents. Although most level I problems may seem easy, they help to build
self-confidence—an important part of learning, especially in physics.

Each chapter also contains a group of “General Problems” which are
unranked and not arranged by Section number.

Answers to odd-numbered problems are given at the back of the book.
Throughout the text, Systéme International (SI) units are used. Other met-
ric and British units are defined for informational purposes.

Organization

The general outline of this new edition retains a traditional order of top-
ics: mechanics (Chapters 1 to 12), including vibrations, waves, and sound,
followed by kinetic theory and thermodynamics (Chapters 13 to 15), elec-
tricity and magnetism (Chapters 16 to 22), light (Chapters 23 to 25), and
modern physics (Chapters 26 to 33). Nearly all topics customarily taught
in introductory physics courses are included here.

The tradition of beginning with mechanics is sensible, I believe, because
it was developed first, historically, and because so much else in physics depends
on it. Within mechanics, there are various ways to order topics, and this book
allows for considerable flexibility. I prefer, for example, to cover statics after
dynamics, partly because many students have trouble with the concept of force
without motion. Besides, statics is a special case of dynamics—we study stat-
ics so that we can prevent structures from becoming dynamic (falling down)—
and that sense of being at the limit of dynamics is intuitively helpful.
Nonetheless statics (Chapter 9) can be covered earlier, if desired, before dynam-
ics, after a brief introduction to vectors. Another option is light, which I have
placed after electricity and magnetism and EM waves. But light could be treat-
ed immediately after the chapters on waves (Chapter 11 and 12). Special rel-
ativity (Chapter 26), which is located along with the other chapters on modern
physics, could instead be treated along with mechanics—say, after Chapter 7.

Not every chapter need be given equal weight. Whereas Chapter 4 or
Chapter 21 might require 1; to 2 weeks of coverage, Chapter 12 or 22 may
need only ; week.

The book contains more material than can be covered in most one-year
courses, so instructors have flexibility in choice of topics. Sections marked
with a star (asterisk) are considered optional (if not covered in class, they
can be a resource for later study). These Sections contain slightly more
advanced physics material, often material not usually covered in typical cours-
es, and/or interesting applications. They contain no material needed in later
chapters (except perhaps in later optional Sections). This does not imply that
all nonstarred sections must be covered: there still remains considerable flex-
ibility in the choice of material. For a brief course, all optional material could
be dropped as well as major parts of Chapters 10, 12, 19, 22, 28, 29, 32, and
33, as well as selected parts of Chapters 7, 8, 9, 15,21, 24,25, and 31.

PREFACE

Xvii



Thanks

More than 60 physics professors provided direct feedback on every aspect of the text:
organization, content, figures, and suggestions for new Examples and Problems. These
reviewers for this fifth edition are listed below. I owe each of them a debt of gratitude:

David B. Aaron (South Dakota State University)
Zaven Altounian (McGill University)

Atam P. Arya (West Virginia University)

David E. Bannon (Chemeketa Community College)
Jacob Becher (Old Dominion University)
Michael S. Berger (Indiana University, Bloomington)
Donald E. Bowen (Stephen F. Austin University)
Neal M. Cason (University of Notre Dame)

H. R. Chandrasekhar (University of Missouri)
Ram D. Chaudhari (SUNY—Oswego)

K. Kelvin Cheng (Texas Tech University)

Lowell O. Christensen (American River College)
Mark W. Plano Clark (Doane College)

Irvine G. Clator (UNC, Wilmington)

Scott Cohen (Portland State University)

Lattie Collins (East Tennessee State University)
Sally Daniels (Oakland University)

Jack E. Denson (Mississippi State University)
Eric Dietz (California State University, Chico)
Paul Draper (University of Texas, Arlington)
Miles J. Dresser (Washington State University)

F. Eugene Dunnam (University of Florida)
Gregory E. Francis (Montana State University)
Philip Gash (California State University, Chico)
J. David Gavenda (University of Texas, Austin)
Grant W. Hart (Brigham Young University)
Melissa Hill (Marquette University)

Mark Hillery (Hunter College)

Hans Hochheimer (Colorado State University)
Alex Holloway (University of Nebraska, Omaha)

James P. Jacobs (University of Montana)

Larry D. Johnson (Northeast Louisiana University)
David Lamp (Texas Tech University)

Paul Lee (University of California, Northridge)
Daniel J. McLaughlin (University of Hartford)
Victor Montemeyer (Middle Tennessee State Univ.)
Dennis Nemeschansky (USC)

Robert Oakley (University of Southern Maine)
Robert Pelcovits (Brown University)

Brian L. Pickering (Laney College)

T.A K. Pillai (University of Wisconsin, La Crosse)
Michael Ram (University of Buffalo)

David Reid (Eastern Michigan University)
Charles Richardson (University of Arkansas)
Lawrence Rowan (UNC, Chapel Hill)

Roy S. Rubins (University of Texas, Arlington)
Thomas Sayetta (East Carolina University)

Neil Schiller (Ocean County College)

Juergen Schroeer (Illinois State University)

Marc Sher (College of William and Mary)

James P. Sheerin (Eastern Michigan University)
Donald Sparks (Los Angeles Pierce College)
Michael G. Strauss (University of Oklahoma)
Harold E. Taylor (Stockton State University)
Michael Thoennessen (Michigan State University)
Linn D. Van Woerkom (Ohio State University)

S. L. Varghese (University of South Alabama)
Robert A. Walking (University of Southern Maine)
Lowell Wood (University of Houston)

David Wright (Tidewater Community College)

I am grateful also to all those physicist-reviewers of the earlier editions:

Narahari Achar (Memphis State University)
William T. Achor (Western Maryland College)
Arthur Alt (College of Great Falls)

Zaven Altounian (McGill University)

John Anderson (University of Pittsburgh)

Subhash Antani (Edgewood College)

Sirus Aryainejad (Eastern Illinois University)
Charles R. Bacon (Ferris State University)

Arthur Ballato (Brookhaven National Laboratory)
Gene Barnes (California State U., Sacramento)
Isaac Bass

Paul A. Bender (Washington State University)
Joseph Boyle (Miami-Dade Community College)
Peter Brancazio (Brooklyn College, CUNY)
Michael E. Browne (University of Idaho)

Michael Broyles (Collin County Community College)
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Anthony Buffa (Cal Poly S.L.O.)

David Bushnell (Northern Illinois University)
Albert C. Claus (Loyola University of Chicago)
Lawrence Coleman (Univ. of California, Davis)
Waren Deshotels (Marquette University)

Frank Drake (Univ. of California, Santa Cruz)
Miles J. Dresser (Washington State University)
Ryan Droste (The College of Charleston)

Frank A. Ferrone (Drexel University)

Len Feuerhelm (Oklahoma Christian University)
Donald Foster (Wichita State University)

Philip Gash (California State University, Chico)
Simon George (California State Univ., Long Beach)
James Gerhart (University of Washington)
Bernard Gerstman (Florida International Univ.)
Charles Glashausser (Rutgers University)



Hershel J. Hausman (Ohio State University)
Laurent Hodges (Iowa State University)

Joseph M. Hoffman (Frostburg State University)
Peter Hoffmann-Pinther (U. of Houston-Downtown)
Fred W. Inman (Mankato State University)

M. Azad Islan (State Univ. of New York—Potsdam)
James P. Jacobs (Seattle University)

Gordon Jones (Mississippi State University)

Rex Joyner (Indiana Institute of Technology)

Sina David Kaviani (El Camino College)

Joseph A. Keane (St. Thomas Aquinas College)
Kirby W. Kemper (Florida State University)
Sanford Kern (Colorado State University)

James E. Kettler (Ohio University—Eastern Campus)
James R. Kirk (Edinboro University)

Alok Kuman (State Univ. of New York—Oswego)
Sung Kyu Kim (Macalester College)

Amer Lahamer (Berea College)

Clement Y. Lam (North Harris College)

Peter Landry (McGill University, Montreal)
Michael Lieber (University of Arkansas)

Bryan H. Long (Columbia State College)

Michael C. LoPresto (Henry Ford Com. College)
James Madsen (University of Wisconsin, River Falls)
Ponn Mahes (Winthrop University)

Robert H. March (University of Wisconsin—-Madison)
David Markowitz (University of Connecticut)

E. R. Menzel (Texas Tech University)

Robert Messina

David Mills (College of the Redwoods)

George K. Miner (University of Dayton)

Marina Morrow (Lansing Community College)
Ed Nelson (University of Iowa)

Gregor Novak (Indiana Univ./Purdue Univ.)

Roy J. Peterson (University of Colorado-Boulder)
Frederick M. Phelps (Central Michigan University)

T. A. K. Pillai (University of Wisconsin-La Crosse)
John Polo (Edinboro University of Pennsylvania)
W. Steve Quon (Ventura College)

John Reading (Texas A&M)

William Riley (Ohio State University)

Larry Rowan (University of North Carolina)

R. S. Rubins (University of Texas, Arlington)

D. Lee Rutledge (Oklahoma State University)
Hajime Sakai (Univ. of Massachusetts at Amherst)
Ann Schmiedekamp (Penn State U., Ogontz Campus)
Mark Semon (Bates College)

Eric Sheldon (University of Massachusetts-Lowell)
K.Y. Shen (California State University, Long Beach)
Joseph Shinar (Iowa State University)

Thomas W. Sills (Wilbur Wright College)

Anthony A. Siluidi (Kent State University)
Michael A. Simon (Housatonic Community College)
Upindranath Singh (Embry-Riddle)

Michael I. Sobel (Brooklyn College)

Thor F. Stromberg (New Mexico State University)
James F. Sullivan (University of Cincinnati)
Kenneth Swinney (Bevill State Community College)
John E.Teggins (Auburn Univ. at Montgomery)
Colin Terry (Ventura College)

Jagdish K. Tuli (Brookhaven National Laboratory)
Kwok Yeung Tsang (Georgia Institute of Technology)
Paul Urone (CSU, Sacramento)

Jearl Walker (Cleveland State University)
Jai-Ching Wang (Alabama A&M University)

John C. Wells (Tennessee Technological)

Gareth Williams (San Jose State University)
Thomas A. Weber (Iowa State University)
Wendall S. Williams (Case Western Reserve Univ.)
Jerry Wilson (Metropolitan State College at Denver)
Peter Zimmerman (Louisiana State University)

I owe special thanks to Irv Miller for working out all the problems and for managing
the team that also worked out the problems, each checking the others, and finally, pro-
ducing the answers at the back of the book as well as producing the Solutions Manual.

I am grateful to Paul Draper, Robert Pelcovits, Gregory E. Francis, and James P.
Jacobs, who inspired many of the Conceptual Examples, as well as suggestions for Ques-
tions and Problems. I wish also to thank Professors Howard Shugart, John Heilbron, Joe
Cerny, and Roger Falcone for helpful discussions, and for hospitality at the University of
California, Berkeley, Physics Department. Thanks also to Prof. Tito Arecchi at the Istituto
Nazionale di Ottica, Florence, Italy, and to the staff of the Institute for the History of

Science, Florence, for their kind hospitality.

Finally, I am most grateful to the many people at Prentice Hall with whom I worked
on this project, especially Susan Fisher, Marilyn Coco, David Chelton, Tim Bozik, Gary
June, Kathleen Schiaparelli, Richard Foster, Patrice Van Acker and Dave Riccardi. And
special thanks to Paul Corey for guiding this project at every stage with clarity and that
rare gift of “getting things done,” and to Ray Mullaney, whose high level of dedication
through edition after edition has helped make this a clear and accurate book. The final
responsibility for all errors lies with me, of course. I welcome comments and corrections.

Douglas C. Giancoli .
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Supplements
For the Instructor

Instructor’s Solutions Manual by Irvin A. Miller Print version
(0-13-627985-6); Electronic Versions: Windows (0-13-627993-7);

Macintosh (0-13-628009-9)

Contains detailed, worked solutions to every problem in the text by Irv
Miller of Drexel University.

Answers to Questions

Prepared by Michelle Rallis and Kurt Reibel of The Ohio State University,
Columbus and Gordon Aubrecht of The Ohio State University, Marion,
this supplement contains answers to all end-of-chapter questions.

Transparency Pack (0-13-628041-2)

Includes 400 four-color transparencies—nearly twice the number of images
as the previous edition.

Test Item File by Bo Lou (0-13-628017-X)
Over 2,400 multiple-choice test questions—30% new! Many new conceptu-
al problems have been added for the Fifth Edition.

Prentice Hall Custom Test

Windows (0-13-628025-0); Macintosh (0-13-628033-1)

Based on the powerful testing technology developed by Engineering Soft-
ware Associates, Inc. (ESA); Prentice Hall Custom Test allows instructors to
create and tailor exams to their own needs. With the Online Testing Program,
exams can also be administered online and data can then be automatically
transferred for evaluation. A comprehensive desk reference guide is includ-
ed along with online assistance.

For the Student

Student Study Guide by Joseph Boyle (0-13-627944-9)

Complements the strong pedagogy in Giancoli’s text with overviews, topic
summaries and exercises, key phrases and terms, self-study exams, and ques-
tions for review of each chapter.

MCAT Study Guide by Joseph Boone (0-13-627951-1)

A thoroughly revised study resource that references all of the physics topics
on the MCAT to the appropriate sections in the text. Additional review,
review questions, and problems are provided.

Physics on the Internet: A Student’s Guide

by Andrew Stull and Carl Adler (0-13-890153-8)

The perfect tool to help students take advantage of the Physics: Principles
and Applications, Fifth Edition Web page. This useful resource gives clear
steps to access Prentice Hall’s regularly updated physics resources, along with
an overview of general navigation strategies. Available FREE for students
when purchased in a special package with Giancoli’s text.



Twrwiaema]| Prentice Hall/The New York Times
DI—ID Themes of theTimes—Physics
E || This unique newspaper supplement brings together a col-

lection of the latest physics-related articles from the pages
== of The New York Times.

Media Supplements

Interactive Journey through Physics by Cindy Schwarz, Vassar College,
CD-ROM for Windows and Macintosh, ©1997 (0-13-254103-3)

Whether your students are interested in exploring fascinating physics con-
cepts, improving their grades, or reviewing for the MCAT, Interactive Jour-
ney through Physics will augment the traditional learning experiences of
lecture, lab, and text.

Interactive Physics Player Workbook by Cindy Schwarz,

Windows book/disk (0-13-667312-0); Macintosh book/disk (0-13-477670-4)
An easy way to use Interactive Physics in your courses, this highly interac-
tive workbook/disk package contains 40 simulation projects of varying
degrees of difficulty. Each contains a physics review, simulation details, hints,
explanation of results, math help, and a self test.

Physics Explorer Runtime Version by LOGAL,

Windows (0-13-627969-4); Macintosh (0-13-627977-5)

Tailored for use with Giancoli’s text, Physics Explorer Runtime Version
contains simulations of over 100 problems and examples directly from Gian-
coli’s text. Students can conduct experiments, interactively record results
on a spreadsheet, and generate graphs using each of ten independent learn-
ing models:

Particle Mechanics—One Body, Two Body, Gravity, and Harmonic Motion
Wave Mechanics—Waves, Ripple Tank, Diffraction

Electricity and Magnetism—One Body Electrodynamics, AC/DC Circuits,
Electrostatics.

Presentation Manager CD-Rom

This CD-ROM contains all the text art and videos from the Physics You Can
See video tape as well as additional lab and demonstration videos and ani-
mations from the Interactive Journey through Physics CD-ROM.

Physics: Principles and Applications Web Site
http://www.prenhall.com/giancoli

Features include practice tests with on-line feedback/grading keyed to
the text.

Physics You Can See Videos (0-205-12393-7)

Each two- to five-minute segment demonstrates a classical physics experi-
ment. Includes 11 segments such as “Coin and Feather” (acceleration due to
gravity); “Monkey & Gun” (projectile motion); “Swivel Hips” (force pairs);
and “Collapse a Can” (atmospheric pressure).
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NOTES TO STUDENTS AND INSTRUCTORS ON THE FORMAT

1

Sections marked with a star (*) are considered optional. They can be omitted without
interrupting the main flow of topics. No later material depends on them except possibly
later starred sections. They may be fun to read though.

The customary conventions are used: symbols for quantities (such as m for mass) are itali-
cized, whereas units (such as m for meter) are not italicized. Boldface (F) is used for vectors.

Few equations are valid in all situations. Where practical, the limitations of important
equations are stated in square brackets next to the equation. The equations that represent
the great laws of physics are displayed with a tan background, as are a few other equations
that are so useful that they are indispensable.

The number of significant figures (see Section 1-4) should not be assumed to be greater

than given: if a number is stated as (say) 6, with its units, it is meant to be 6 and not 6.0
or 6.00.

At the end of each chapter is a set of questions that students should attempt to answer
(to themselves at least). These are followed by problems which are ranked as level I, II,
or II1, according to estimated difficulty, with level I problems being easiest. These problems
are arranged by Section, but problems for a given Section may depend on earlier
material as well. There follows a group of General Problems, which are not arranged
by Section nor ranked as to difficulty. Questions and problems that relate to optional
Sections are starred.

Being able to solve problems is a crucial part of learning physics, and provides a power-
ful means for understanding the concepts and principles of physics. This book contains
many aids to problem solving: (a) worked-out Examples and their solutions in the text,
which are set off with a vertical blue line in the margin, and should be studied as an
integral part of the text; (b) special “Problem-solving boxes” placed throughout the text
to suggest ways to approach problem solving for a particular topic—but don’t get the idea
that every topic has its own “techniques,” because the basics remain the same; (c) special
problem-solving Sections (marked in blue in the Table of Contents); (d) marginal notes
(see below), many of which refer to hints for solving problems, in which case they are so
indicated; (e) problems themselves at the end of each chapter (see point 5 above);
(f) some of the worked-out Examples are Estimation Examples, which show how rough
or approximate results can be obtained even if the given data are sparse (see Section 1-7).

Conceptual Examples look like ordinary Examples but are conceptual rather than
numerical. Each proposes a question or two, which hopefully starts you to think and
come up with a response. Give yourself a little time to come up with your own response
before reading the Response given.

Marginal notes: brief notes in the margin of almost every page are printed in blue and are
of four types: (a) ordinary notes (the majority) that serve as a sort of outline of the text
and can help you later locate important concepts and equations; (b) notes that refer to
the great laws and principles of physics, and these are in capital letters and in a box for
emphasis; (¢) notes that refer to a problem-solving hint or technique treated in the text,
and these say “Problem Solving™; (d) notes that refer to a physics application in the text
or an Example, and these say “Physics Applied.”

This book is printed in full color. But not simply to make it more attractive. The color is
used above all in the figures, to give them greater clarity for our analysis, and to provide
easier learning of the physical principles involved. The table on the next page is a summa-
ry of how color is used in the figures, and shows which colors are used for the different kinds
of vectors, for field lines, and for other symbols and objects. These colors are used consis-
tently throughout the book.



NOTES ON USE OF COLOR

Vectors
A general vector ———
resultant vector (sum) is slightly thicker EEESes
components of any vector are dashed - —— =
Displacement (D, r) ——
Velocity (v) e
Acceleration (a)
Force (F) ——
Force on second or e
third object in same figure et
Momentum (p orm V) L
Angular momentum (L) ——
Angular velocity (@) i i
Torque (7) I ——————
Electric field (E) e ——
Magnetic field (B) B
Electricity and magnetism Electric circuit symbols
Electric field lines —_— Wire
Equipotential lines ~ ——————=— Resistor —’VVW—
Magnetic field lines — Capacitor -—{ I—
Electric charge (+) \L’) or @+¥ Inductor SIV00 -
Electric charge (-) o) Oor 0- Battery __.“__
Optics Other
Light rays = Energy level
Object ‘ (atom, etc.)
Measurement lines <—1.0 m—
Real image .
(dashed)g g Pa?h of a moving - S
" object
Virtual image 4 Direction of motion ~ —>
(dashed and paler) = or current
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