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Preface

Physical Science is a straightforward, easy-to-read, but substantial
introduction to the fundamental behavior of matter and energy.
It is intended to serve the needs of nonscience majors who are re-
quired to complete one or more physical science courses. It intro-
duces basic concepts and key ideas while providing opportunities
for students to learn reasoning skills and a new way of thinking
about their environment. No prior work in science is assumed.
The language, as well as the mathematics, is as simple as can be
practical for a college-level science course.

Organization

The Physical Science sequence of chapters is flexible, and the in-
structor can determine topic sequence and depth of coverage as
needed. The materials are also designed to support a conceptual
approach, or a combined conceptual and problem-solving ap-
proach. With laboratory studies, the text contains enough ma-
terial for the instructor to select a sequence for a two-semester
course. It can also serve as a text in a one-semester astronomy
and earth science course, or in other combinations.

“The text is excellent. I do not think I could have taught the
course using any other textbook. I think one reason I really
enjoy teaching this course is because of the text. I could say
for sure that this is one of the best textbooks I have seen in my
career. . . . I love this textbook for the following reasons: (1) it
is comprehensive, (2) it is very well written, (3) it is easily
readable and comprehendible, (4) it has good graphics.”
—Ezat Heydari, Jackson State University

Meeting Student Needs

Physical Science is based on two fundamental assumptions ar-
rived at as the result of years of experience and observation
from teaching the course: (a) that students taking the course of-
ten have very limited background and/or aptitude in the natural
sciences; and (b) that this type of student will better grasp the
ideas and principles of physical science if they are discussed
with minimal use of technical terminology and detail. In addi-
tion, it is critical for the student to see relevant applications of
the material to everyday life. Most of these everyday-life
applications, such as environmental concerns, are not isolated
in an arbitrary chapter; they are discussed where they occur nat-
urally throughout the text.

Each chapter presents historical background where appro-
priate, uses everyday examples in developing concepts, and fol-
lows a logical flow of presentation. The historical chronology, of
special interest to the humanistically inclined nonscience major,
serves to humanize the science being presented. The use of
everyday examples appeals to the nonscience major, typically
accustomed to reading narration, not scientific technical writ-
ing, and also tends to bring relevancy to the material being pre-
sented. The logical flow of presentation is helpful to students
not accustomed to thinking about relationships between what is
being read and previous knowledge learned, a useful skill in un-
derstanding the physical sciences. Worked examples help stu-
dents to integrate concepts and understand the use of
relationships called equations. They also serve as a model for
problem solving; consequently, special attention is given to
complete unit work and to the clear, fully expressed use of math-
ematics. Where appropriate, chapters contain one or more ac-
tivities, called Concepts Applied, that use everyday materials
rather than specialized laboratory equipment. These activities
are intended to bring the science concepts closer to the world of
the student. The activities are supplemental and can be done as
optional student activities or as demonstrations.

“It is more readable than any text I've encountered. This has
been my first experience teaching university physical science;
I picked up the book and found it very user-friendly. The
level of detail is one of this text’s greatest strengths. It is well
suited for a university course.”

—Richard M. Woolheater, Southeastern Oklahoma State University



“The author’s goals and practical approach to the subject
matter is exactly what we are looking for in a textbook. . . .
The practical approach to problem solving is very
appropriate for this level of student.”

—Martha K. Newchurch, Nicholls State University

.. the book engages minimal use of technical language and
scientific detail in presenting ideas. It also uses everyday
examples to illustrate a point. This approach bonds with the
mindset of the nonscience major who is used to reading prose
in relation to daily living.”

—Ignatius Okafor, Jarvis Christian College

“I was pleasantly surprised to see that the author has written a
textbook that seems well suited to introductory physical science
at this level. . . . Physical Science seems to strike a nice balance
between the two—avoiding unnecessary complications while
still maintaining a rigorous viewpoint. I prefer a textbook that
goes beyond what I am able to cover in class, but not too
much. Tillery seems to have done a good job here.”

—T. G. Heil, University of Georgia

New to This Edition

In general, there has been a concerted effort to make the text
even more user-friendly and relevant for students:

+ A new “Concepts Applied” feature was added throughout
the text, adding applications of relevance for students.

* Where needed, Parallel Exercises were reorganized to

make Group A and B exercises more physically, as well as

conceptually, congruent.

Then the Parallel Exercises were selectively “tuned” for

the intended audience of nonscience majors by revising

and replacing some exercises with new, more conceptual

exercises.

Text materials were made more conceptually oriented and

student-friendly throughout.

The overall size of the text was reduced by two chapters

through reorganizing and condensing some of the histor-

ical background material.

0ld chapter 2, “Motion,” and old chapter 3, “Patterns of

Motion,” were merged into one new chapter (“Motion”)

for a more intuitive presentation.

Old chapter 9, “Atomic Structure,” was substantially

rewritten and merged with old chapter 10, “Elements and

the Periodic Table,” into one new chapter (“Atoms and

Periodic Properties”) with a more student-friendly

approach.

Old chapter 13, “Water and Solutions,” (new chapter 11) was

substantially rewritten to be more conceptual and relevant to

students.
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* The astronomy chapters were substantially rewritten to be
more intuitive, contain less history, and update factual
materials.

To satisfy requests from current users of the text, new
“Closer Look” features were added, for example: Freefall,
Simple Machines, The Measurement Process, Doppler
Radar, Lasers, Radiation and Food Preservation, Three Mile
Island and Chernobyl, Dark Energy, Seismic Tomography,
Estuary Pollution, and the Health of the Chesapeake Bay.
Also to satisfy requests from current users of the text, ad-
ditional “People Behind the Science” features were added,
including biographies on Isaac Newton, Michael Faraday,
Erwin Schrodinger, Robert Bunsen, Shirley Ann Jackson,
Stephen Hawking, Jocelyn (Susan) Bell Burnell, and Carl
Sagan.

The Learning System

Physical Science has an effective combination of innovative
learning aids intended to make the student’s study of science
more effective and enjoyable. This variety of aids is included to
help students clearly understand the concepts and principles
that serve as the foundation of the physical sciences.

Overview

Chapter 1 provides an overview or orientation to what the study
of physical science in general, and this text in particular, are all
about. It discusses the fundamental methods and techniques
used by scientists to study and understand the world around us.
It also explains the problem-solving approach used throughout
the text so that students can more effectively apply what they
have learned.

Chapter Opening Tools

Chapter Outline

The chapter outline includes all the major topic headings and
subheadings within the body of the chapter. It gives you a quick
glimpse of the chapter’s contents and helps you locate sections
dealing with particular topics.

Chapter Overview

Each chapter begins with an introductory overview. The
overview previews the chapter’s contents and what you can ex-
pect to learn from reading the chapter. It adds to the general
outline of the chapter by introducing you to the concepts to be
covered, facilitating in the integration of topics, and helping you
to stay focused and organized while reading the chapter for the
first time. After reading the introduction, browse through the
chapter, paying particular attention to the topic headings and il-
lustrations so that you get a feel for the kinds of ideas included
within the chapter.



interesting display of elec Each bolt can carry

‘over 150,000 amperes of current with a voltage of 100 million volts.

Electricity

Electric Charge

You are familiar with the use of electricity in many electrical de-
vices such as lights, toasters, radios, and calculators. You are also
aware that clectricity is used for transportation and for heating
and cooling places where you work and live. Many people accept
clectrical devices as part of their surroundings, with only a hazy
notion of how they work, To many people electricity seems to
be magical. Electricity is not magical, and it can be understood,
omenon. There are
s that can be meas

just as we understand any other natural phe
thearies that explain obscrvations, quant
ured, and relationships between these quantities. or laws, that
lead to understanding. All of the observations, measurements,

and laws begin with an understanding of electric charye.

Electron Theory of Charge

1t was a big mystery for thousands of years. No one could figure out
why a rubbed piece of amber, which s fossilized tree resin, would
attract small pieces of paper, thread. and hair. This unexplained at

traction was called the “amber effect” Then about one hundred
years ago. Joseph J. Thomson found the answer while experiment

ing with dectric currents. From these experiments, Thomson was
able to conclude that negatively charged particles were present in
all matter, and in fact mvight be the stuff of which matter is made.
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T he previous chapters have been cancerned with mechanical concepts, explanations of the motion of objects that exert forces
‘on one another. These concepts were used 1o explain straight-line motion, the motion of free fall, and the circular motion of
objects on the earth as well as the circular motion of planets and satellites. The mechanical concepts were based on Newton's laws
of motion and are sometimes referred to as Newtonian physics. The mechanical explanations were then extended into the submi-
croscopic world of matter through the kinetic molecular theory, The objects of motion were now particles, molecules that exert
force on one another, and concepts associated with heat were interpreted as the motion of these particles. In a further extension of
Newtonian concepts, mechanical explanations were given for concepts associated with sound, a mechanical disturbance that fol-
lows the laws of motion as It moves through the molecules of matter,

You might wonder, as did the scientists of the 1800, if mechanical interpretations would also explain other natural phenom-
&na such as electricity, chemical reactions, and light. A mechanical model would be very attractive because it already explained so
many other facts of nature, and scientists have always looked for basic, unifying theories. Mechanical interpretations were tried, as
electricity was considered a moving fluid, and light was considered a mechanical wave moving through a material flid. There were
many unsolved puzzles with such a model, and gradually it was recognized that electricity, light, and chemical reactions could not
be explained by mechanical interpretations. Gradually, the point of view changed from a study of particies to a study of the proper-
ties of the space around the particles. In this chapter you will learn about electric charge in terms of the space around particles.
This model of electric charge, called the fiekd model, will be used to develop concepts about electric current, the electric circuit, and
electrical work and power. A relationship between electricity and the fascinating topic of magnetism is discussed next, including
what magnetism is and how it is produced. The relationship is then used to explain the mechanical production of electricity
(Figure 6.1), how electricity is measured, and how electricity is used in everyday technological applications.

Examples

Each topic discussed within the chapter contains one or more
concrete, worked Examples of a problem and its solution as it
applies to the topic at hand. Through careful study of these ex-
amples, students can better appreciate the many uses of prob-
lem solving in the physical sciences.

“I feel this book is written well for our average student.
The images correlate well with the text, and the math
problems make excellent use of the dimensional analysis
method. While it was a toss-up between this book and
another one, now that we’ve taught from the book for the
last year, we are extremely happy with it.”

— Alan Earhart, Three Rivers Community College

The amber effect was traced 1o the movement of these particles, so
they were called electrons after the Greek word for amber, The word

electricity is also based on the € .mL waord for amber.
Today, we understa basic unit of matter is the

atoms, which is made up of deceoand other particles such as

. clectrons, and vm\dzl; of how the atom i
constructed will be considered in chapter 8, For understanding
electricity, you need only consider the protons in the nucleus, the
clectrons that move around the nucleus. and the fact that electrons
can be moved from an atom and caused to move 1o or from anc
object to another. Basically. the clectrical,light, and chemical phe
nomeiut involve the electrons and ot the more massive nucleus.
The massive nuclei renain in a relatively fixed position in a solid,
but some of the electrons can move about from atom to atom.
Electric Charge and Electrical Forces

Electrons and protons have a property called clectric charge,
Electrons have a negarive clectric charge and protons have a pos
itive electric charge. The negative or positive description simply
means that these two properties are op

that one is better than the other. Charge is as fundamental to

joes not mean

A Closer Look | Above It Al

he superspeed magictic Jevitation | does not have wheels This lack of resitance | 1o reach the same speed from a standing
(mmaglev) train s 3 completely new | at the easily manipulated magnetic fields | sturt, The magley i attractive for short runs

technology based on magnetically suspend-

‘makes very short acceleration distances pos- | because of its superior acceleration and
ingatrain 310 10 cm (about | 104 in) above sible. For example, 3 German maglev train.

abilities. It is also attractive for

‘braking

3 monorail, then moving it slong with 3 | can scoclerate from 0 1o 300 kmvh (sbowt | longer rums because of its high lop specd—
ic fickd that travels along the mono- | 185 mifh) over & distance of just 5 km | up o about 300 kmv/h (about 310 mifh). To-

i il

rail guides. The maglev train docs not have | fabout 3 mi). A

trin with | day. only

friction between wheels and the rails singe it | wheels requires sbout 30 km (sbout 19 mi)

Abicycle moves from restto 5 m/s in 55, What was the acceleration?

Solution
w=0ms
v =Smis L
r=5s sm/s - Omys
0=1 5
ms

e

|

An automabile uniformly accelerates from rest at 15 ft/s” for 6.
What is the final velocity in f/s? (Answer: 90 ft/s)

So far, you have learned only about straight-line, uniform
acceleration that results in an increased velocity. There are also
other changes in the motion of an object that are associated
with acceleration. One of the more obvious is a change that
results in 4 decreased velocity. Your car's brakes, for example,
can slow your car or bring it {0 4 complete stop. T

accel 1om, which 1s sometimes called deceleratio
change in the motion of an object is a change of direction.
Velocity encompasses both the rate of motion and direction, so

a change of direction is an acceleration. The satllite moving with
s constant speed in a circular orbit around the earth is constantly
changing its direction of movement. It is therefore constantly
accelerating because of this constant change in its motion, Your
automobile has three devices that could change the state of its
motion. Your automobile therefore has three accelerators—the
gas pedal (which can increase magnitude of velocity), the brakes
(which can decrease magnitude of velocity). and the steering
wheel (which can change direction of velocity). (See Figure 2.6.)
The important thing to remember is that acceleration results
from any change in the motion of an object.

The final velocity (v) and the initial velocity (v;) are differ-
ent variables than the average velocity (7). You cannot use an
initial or final velocity for an average velocity. You may. however,
calculate an average velocity (7) from the other two variables as
long as the acceleration taking place between the initial and final
velocitics is uniform. An cxample of such a uniform change
straight-line
niform

would be an automobile during a consta
acceleration, To find an average velocity during a

1] i)

a0 mm 60 mih 80 mih 30 meh

A Constant drection

B Constant drection
increase speed speed

30 nwh 0 min

(@ (=

30 mim 60 mih

© Changa daction D Change diesction
constant speed change spesd

FIGURE 2.6
Four different ways (A-Dj to accelerate a car.
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Applying Science to the Real World

Concepts Applied

Each chapter also includes one or more Concepts Applied boxes.
These activities are simple investigative exercises that students
can perform at home or in the classroom to demonstrate im-
portant concepts and reinforce understanding of them. This
feature also describes the application of those concepts to every-

day life.

ficat the gal er can

1 (ammeter), potential difference
(voltmeter), and resistance (ohmmeter),

1. ks e that will de-
2). Allyou
amagnetic fthe
thinner the better)
2 Wrepthe
ompass. Mak i but

Leave the wire ends free for connections.

3. To use the galvanometer, first tum the compass 5o the nee-
die.
through the collof wi 5
> =
¢ Kibir
one wayor th ofthe
current.

»

Test your galvanometer with a “lemon battery.”Roll a soft
lemon on a table while pressing on it with the palm of your
hand. Cut two slits in the lemon about 1 cm apart.Insert a
#am i jzed

length of a straightened paperclip in the other slit, making

BOX FIGURE 6.2
You can use the materials shown here to create and detect an
electric current

sure the metals do not touch inside the lemon. Connect the
galvanometer to the two metals. Try the two metals in other
fruits, vegetables, and liquids. Can you find a pattern?

Electromagnetic Switches

A relay is an electromagnetic switch devic
the use of a low-voltage control current to.
ircuit on and off (Figure 6.29). A thern

ple, utilizes two thin, low-voltage wires in a glass
mercury. The glass tube of mercury is attached 1
pands and contracts with changes in tempera

o tip the gl
which makes or bre
ening the circuit. Wh

magnetic field, and the spring returns the i
isturned off. This device could be utilized

washer, for exa
switches

such as bells and buzzers. The dot matrix computer printer
works with a group of small solenoids that are activated by

,/"" == Bl
4 = Gontacts H}w

Mercury
qlass via

FIGURE 6.29

A schematic of a relay circuit The mescury vial tums as changes in
temperature expand or contract the coil, moving the mercury and
making or breaking contact with the relay circuit When the:
mercury moves ta dlose the relay circuit, a small current activates
the electromagnet, which closes the contacts on the large-current
circuit

A Closer LOOk

trasonic waves are mechanical waves

that have frequencies sbove the nor-
‘mal limit of hearing of the human ear. The
arbitrary upper limit is about 20,000 He, so

within a liquid solvent, The gltrasanic waves
create vapor bubbles i the liquid, which vi-
brate and emit audible and ultzasonic sound
weaves. The audible frequencies are often

20,000 | hea

Hz or greater, Intense ultrasonic waves are
used in many weays in industry and medicine.

Industrial and commercial spplica-
tions of ultrasound wtilize lower-frequency
ultrasonic waves in the

Medical applications of uhirssound use
frequencies in the 1,000,000 to 20,000,000
Hz range. Ultrasound in this frequency
range cannot move through the air because

range. Commercial devices that send ultra-
sound through the air include burglar
alarms and rodent repellers. An ultrasonic
burglar slarm sends ultrasonic spherical
waves through the air of a room. The device
s adpusted 10 ignore echoes from the con-
tents of the room. The presence of @ person
provides 3 new saurce of cchoes, which acti-
e al

gas molecules in the ir are less than the av-

i0to the body, Echoes from the internal tis-
sues and organs are reflected back 10 the
transduces, which sends the signals 10 a
computer. Another pulse of ultrasound is
then sent out after the echoes from the first
‘pulse bave returned. The strength of and
number of pulses per second vary with the
application, ranging from hundreds to
thousands of pulses per second. The com-
puter constructs a picture from the return-
ing echoes. showing an internal view

Thus,

a s molecale that s set into motion in this
range cannot collide with other

‘a5 molecules 10 tranienit the energy of the
wave. Intense ultrasound s used for clean-
ing teeth and dissupting kidney stones. Less

ngerous X raps.

Ultrasonic scanners have been refined

10 the point that the surface of the ovaries

can now be viewed, showing the number

and placement of developing eggs. The

ovary scan is typically used in conjunction
i

apy (heat-
pain). The least intense

quencies up to 150,000 Hz that are used in
rodent communication when they are dis-
turbed or during aggressive behavior. The
wtrasonic rodent repeller gencrates ultra-
sonic waves of similar frequency. Other

ultrasounds are used for diagnostic imaging.

tipie births are possible, and to identify the
exact time of ovulation. As carly as four

ubtrasound is for the purpose of ultrasonic
diagnastic imaging, particalarly in fertility
and pregnancy cases (Box Figare 5.1).

commercial applications of ultrasound in Originally developed in the late 19505,
chude sonar and depth measurements, dean- | ultrasonic medical machines have been im-
i dell o metal f f iticancs:

and material flaw detection.  Ultrasonic
cleaning bath ure used (o remove dirt and
foreign. matter from solid surfaces, usually

BOX FIGURE 5.1

imgdetail and clarity; Ome type of ulirasonic
medical machine wses a trankducer probe,
‘which emits an ultrayonic pulse that passes

weeks after ultre san-
ner s used to identify and monitor the fetus.
By the thirteeath week, an ultrasonic scain
can show the fetal heart movement, bone
and skull size, and internal organs. The ul-
trasonic sanner is often used 10 show the
position of the fetus and placenta for the

. purpose of amnioeentesis, which involves

withdrawing o sample of ammiotic fluid
from the utcrus for testing:

(B)An
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People Behind the Science

Many chapters also have one or two fascinating biographies
that spotlight well-known scientists, past or present. From
these People Behind the Science biographies, students learn
about the human side of the science: physical science is in-
deed relevant, and real people do the research and make the
discoveries. These readings present physical science in real-life

Closer Look

One or more boxed Closer Look features can be found in each
chapter of Physical Science. These readings present topics of spe-
cial human or environmental concern (the use of seat belts, acid
rain, and air pollution, for example). In addition to environmen-
tal concerns, topics are presented on interesting technological
applications (passive solar homes, solar cells, catalytic convert-
ers, etc.), or topics on the cutting edge of scientific research (for
example, El Nifio and Dark Energy). All boxed features are in-
formative materials that are supplementary in nature. The Closer
Look readings serve to underscore the relevance of physical sci-
ence in confronting the many issues we face daily.

xwvi Preface

terms that students can identify with and understand.

hirley Ann Jackson was born in Wash-

ington, D.C.. in 1946 She received her
B.S. from Massachusetts Institute of Tech-
nology in 1968 and her Ph.D. (Physics) in
1973. Shirley Jackson became the first
African Americun female to receive 2 doc-
tocate in Theoretical Solid State physics
from MIT. Dr. jacksan became a Research
Associate in Theoretical Physics at the
Fermi National Accelerator Laboratory
from 19731974 and served as a Visiting
Science Associate at the Organi-
aation for Nuclear Research (1974-1975).
In 1975-1976 she returned to Fermi Na-
tional Accelerator Laboratory as a Research
Associate in Theoretical Physics. She spent
1976-1977 at the Stanford Linear Acselers-
tor Center and Aspen Center for Physics.
. Jackson then served on the Technical

People Behind the Science ‘

Shirley Ann Jackson (1946- )

oretical physics from 1976 until 1978. In
1978 she began working with the Technical
Stafl of the Scattering and Low Encrgy
Physics Research Laboratory of Bell Tele-
phone Laboratories. From 1976 1o 1991
Dr. Jackson was appointed as Professor of
Physics at Rutgers University in Piscataway,
N.J From 1991 to 1995 she served, concur-

rently with her Rutgers, as
2 consultant in semi theory to

ATAT Bell Laborstories in Murray Hill,
N.J. Dr. Jackson was appointed as Com-
‘missioner of the Nuclcar Regalatory Com-
mission and assumed the Chairmanship on
May2,1995.

Her research has focused on Landay
theories of charge density waves in one- and
two-dimensions. Dr. Jackson's research also
touched on two-dimensional Yang-Mills

Staff of Bell Telephone Laboratories in the-

gauge

“The Honorable Dr. Shirley Ann Jackson,
chairman of the U, Nuclear Regulatory
Commission, was also named the 18th
president of Rensselaer Polytechnic Institute
onuly 1, 1999,

Bown,

e T e e e T ]

“The People Behind the Science features help relate the
history of science and the contributions of the various

individuals.”

—Richard M. Woolheater, Southeastern Oklahoma State University




End-of-Chapter Features

At the end of each chapter, students will find the following ma-
terials:

* Summary: highlights the key elements of the chapter.

* Summary of Equations (chapters 1—13): reinforces reten-
tion of the equations presented.

* Key Terms: gives page references for finding the terms de-
fined within the context of the chapter reading.

* Applying the Concepts: tests comprehension of the material

covered with a multiple-choice quiz.

Questions for Thought: challenges students to demonstrate

their understanding of the topics.

Parallel Exercises (chapters 1—13): reinforces problem-

solving skills. There are two groups of parallel exercises,

Group A and Group B. The Group A parallel exercises

have complete solutions worked out, along with useful

comments, in appendix D. The Group B parallel exer-

cises are similar to those in Group A but do not contain

answers in the text. By working through the Group A

parallel exercises and checking the solutions in appendix

D, students will gain confidence in tackling the parallel

exercises in Group B, and thus reinforce their problem-

solving skills.

“I like this [Summary of Equations] feature. It collects the
equations together for easy reference. . . . I also like this [Key
Terms] feature. It is well organized, thorough and gives the
student a tool for review. The instructor can also use it for a
checklist of topics. . . . The end-of-chapter features of
Summary of Equations and Key Terms make the chapters
very user-friendly.”

—Richard M. Woolheater, Southeastern Oklahoma State University

“The Parallel Exercises and the explanation in the appendix,
the readability of the material, and the depth of coverage are

the strongest features of this text.”
—Martha K. Newchurch, Nicholls State University

“The provision of solutions to a set of problems as a guide for
solving identical problems on an adjacent set is an ingenious

learning tool.”
—Ignatius Okafor, Jarvis Christian College

End-of-Text Materials

Appendices providing math review, additional background de-
tail, solubility and humidity charts, and solutions for the Group
A Parallel Exercises can be found at the back of the text. There is
also a glossary of all key terms, an index, and special tables
printed on the inside covers for reference use.

Fhis Jimit 10 th
Hight rays wit
internally.

in termms of quan
y that s related

Summary of Equations
71

angle of incidence — angle of eflection

speed of light i vacuum = (wavelengihifreguency

v

e, = Coman s

photoclectric effect [p. 195)
phatons (. 1961

Working with Equations

of sctence involve an equation, a short
5 patterns and relationships that are
i nature Equitiansare also sed 10 uhHHIv rop

nd ng
that goes with the manipulation of equations in problen
solving activitie:

Background

I addition 10 4 knowledge of rules for carrying out math

cal operations. an understand

and concepts can be very hel
Among these helpful concepts
eptof a ratio, and (3) fractions.

coiprocal is defined
hetween two numbers,
any number (except zera), then the reciprocal of 1 is

reciprocal of o number (1/n) multiplied by that r\nmh n
alwags gives a product of 1. Thus, the number multiplicd by
5/5 = 11,50 1/5 is the reciprocal
of 1/5. Each number is the jnvers
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Supplements

Physical Science is accompanied by a variety of multimedia sup-
plementary materials, including an interactive website; an In-
structor’s Testing and Resource CD-ROM, with testing software
containing multiple-choice test items for the text and other
teacher resources; and a Digital Content Manager CD-ROM,
with digital images from the text. The supplement package also
contains more traditional supplements: a laboratory manual
and overhead transparencies.

Multimedia Supplementary Materials

Online Learning Center

A text-specific website, our Physical Science Online Learning
Center, offering unlimited resources for both the student and
instructor, can be found at: www.mhhe.com/tillery/. By way of
this website, students and instructors will be better able to
quickly incorporate the Internet into their classrooms. This in-
teractive resource is packaged free with any new textbook.

Student Edition of the Online Learning Center. The
Physical Science, Sixth Edition Online Learning Center has
book-specific study aids organized by chapter. Each chapter in-
cludes animations modeling key concepts discussed in the
book; interactive questions and problems, such as self-test
quizzes and crossword puzzles, flashcards, and matching exer-
cises using key terms and glossary definitions; chapter re-
sources; and web-linked resources. Also included are Exploring
Physical Science articles, which expose students to a different
viewpoint on a topic or a new research project, as well as links to
McGraw-Hill’s Access Science and PowerWeb sites, which pro-
vide additional research resources.

. Physical Science, 6/e

Bill W Tillery, Arizona State University

. ISBN: 0072509783
Copyright year: 2005

science, chemistry, physics and astronomy. The new edition brings even more everyday
examples of science to students to show relevance of topics in their lives as well as greater

emphasis on conceptual understanding, Tillery's new edition also offers a tremendous
% LearningCenter supplement package to enhance lecture in new ways far both students and instructars,

Let the journey begin!

| Aredm
| Student Editon
To obtain an instructor login to the Online Learning Centers, ask your local
thinking about adopting this textbook, request a free copy for review,
©2005 McGraw-Hill Higher Educatio
Any use is subject to the Terms of Use and Pr
tz5rsu-Hill Highar Education is one of the many fine businesses

Enter into the exciting world of the physical sciences with Tillery: Physical Science, 6th edition

Tillery offers students and instructars a straightforward, uncomplicated presentation of earth |

Physical Science, 6e

Instructor’s Edition of the Online Learning Center. For
instructors, there is an image bank containing the images from
the text, PowerPoint lectures, a bank of personal response sys-
tem questions, the instructor’s manual, the instructor’s edition of
the laboratory manual, clip art, a database of equations, and
much more. From the student edition, instructors can access
questions and problems from the text and additional Closer
Look questions with e-mail boxes for gradable responses from
students.

The instructor’s manual, also written by the text author, is
housed on the Online Learning Center and provides a chapter
outline, an introduction/summary of each chapter, suggestions
for discussion and demonstrations, multiple-choice questions
(with answers) that can be used as resources for cooperative
teaching, and answers and solutions to all end-of-chapter ques-
tions and exercises not provided in the text.

Instructor’s Testing and Resource CD-ROM

The Instructor’s Testing and Resource CD-ROM contains the
Physical Science test bank (test questions in a combination of
true/false and multiple-choice formats) within the Brownstone
DIPLOMA® test generator. The Brownstone software includes
a test generator, an online testing program, Internet testing, and
a grade management system. This user-friendly software’s test-
ing capability is consistently ranked number one in evaluations
over other products. Also located on the Instructor’s Testing and
Resources CD-ROM are Word and PDF files of the test bank,
the instructor’s manual, instructor’s edition of the laboratory
manual, the bank of personal response system questions, and
the quizzes from the Online Learning Center. Any of these Word
files can be used in combination with the Brownstone software
or independently.

Physical Science, 6e

Bill W. Titllery, Arizona State University

Any use of this CD-ROM and ts content constitules the user's
agreement to abide by the terms and conditions set forth in the
License A nt For McGrav-Hill Software

Published by McGraw-Hill Higher Education, 8 Givision of The McGraw-Mill
Companies, Inc.. 1221 Avenue of the Americas. New York. NY, 10020
Copyright by the McGraw-Hill Gompanies. Inc, All rights reserved. This
CD-ROM and the elements contained on it may be displayed in a class-
room setting salely tor use with this textbook provided such display
includes a copyright notice in 1he name of The McGraw-Hill Companies.
Ine. No other use of this CD-ROM and the slements contained on it is
Permitted without the prior writien consent of The McGraw-Hill Companies, §
Inc... including. but not limited o, in any network or clher electionic storage
Or transmission, or broadcast for distance learning
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Digital Content Manager CD-ROM

The Digital Content Manager contains JPEG files of the four-
color illustrations, photos, and tables from the text as well as a
collection of animations and video clips. The CD also contains
a PowerPoint presentation of the text images and another lec-
ture PowerPoint presentation. These digital assets are contained
on a cross-platform CD-ROM and are grouped by chapter
within a user-friendly interface. With the help of these valuable
resources, instructors can create customized classroom presen-
tations, visually based tests and quizzes, dynamic course website
content, and attractive printed support materials.

“I find Physical Science to be superior to either of the texts
that I have used to date. . . . The animations and
illustrations are better than those of other textbooks that I
have seen, more realistic and less trivial.”

—T. G. Heil, University of Georgia

BIGITAH&ME%

Physical Science

Sixth Edition

Bill W. Tillery

E:ier Exit

Printed Supplementary Material

Laboratory Manual

The laboratory manual, written and classroom tested by the au-
thor, presents a selection of laboratory exercises specifically
written for the interests and abilities of nonscience majors.
There are laboratory exercises that require measurement, data
analysis, and thinking in a more structured learning environ-
ment. Alternative exercises that are open-ended “Invitations to
Inquiry” are provided for instructors who would like a less
structured approach. When the laboratory manual is used with
Physical Science, students will have an opportunity to master ba-
sic scientific principles and concepts, learn new problem-solv-
ing and thinking skills, and understand the nature of scientific
inquiry from the perspective of hands-on experiences. The in-
structor’s edition of the laboratory manual can be found on the
Physical Science Online Learning Center.

Overhead Transparencies

A set of over 100 full-color transparencies features images from
the text. The images have been modified to ensure maximum
readability in both small and large classroom settings.
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