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A New Force in )

Pearson Physics offers a new path to mastery—
a “concepts first” approach that supports
a superior, step-by-step problem solving process.

In your new program, you’ll find:

® Example problems that build reasoning and problem-solving skills.
® Relevant connections that tie abstract concepts to everyday experiences and modern technologies.

Rich lab explorations and study support that allow students to practice and reinforce essential skills.
® Cutting-edge technology that offers multiple options for interacting with—and mastering—the content.

The following pages showcase several key elements of Pearson Physics that will lead students to success.

Work and Energy

6.1 Work Key Questions in
each lesson call out

important concepts and
The concept of ferce b5 ane of the foundations of physlcs, h ig h I ig ht their anSWEI’S
In this lessen, force times distance is alse an im_:ml'.nm pk -~ ) .

in the discussion.

The Big Idea
emphasizes the central
concept of the chapter.

Work depends on force and o* o
Pushing a heavy shopping cart ina ottt a g site,
an airport requires consideral’ L The greater the force vou exert, e
wrester e effort, The s e the distance vou move the abiject, e greater
the elferl. [yoa © an o pull Tong dnd hard enooph, pours exertens can eveit
rake you tived, These abservations are the basis far our éefinition of worf,

Tn the simplest case work is done when o force is applied toan How is work dome?
object and the abject moves in the direction of the applisd force. I 2 situa
tion like this, work, W, is defined us force times the Cistarce moved

| Definition of Wark, W (force in the direction of displacement)

wark = force ® distance
W= Fd

51 unit: newton-meter (M =m) = joule ([}



Leading by Example

2 What's the Force?

QUICK Exa

An 1,°00-kg car has an acceleration of 3.8 m /s*. What is the force acting

on the ~ar?
Solutic
Substitw, = 1800 kgand a = 3.8 m/s” in F = ma:
EF = ma
= (1800 kg)(3.8 m/s?)
—Tzennwil

 Quick Examples
offer simple and
concise solutions that
model how newly
introduced equations
and units are used.

.8 Determine the Final Speed

is'1.50 m /s, what is its final speed?

Solution (Perform the calculations indicated in each step.)

A boy does 19 ] of work as he pulls a 6.4-kg sled through a distance of
2,0 m. No other work is done on the sled. If the initial speed of the sled

Every class contains a unique and diverse group
of students. Pearson Physics supports each
student’s unique learning style, offering all
students a path to success. A key element of this
approach is the program’s use of four distinct
Example types, each with a particular purpose.

Which String Breags:

Tom i
4 string Attached ¢, , ceils

ical string o,
e gs from the |, ’ ]
ou ek thelower string doummeec L1€4 Vil
rapid), »

Y, thfe Inertia of yp,

- Since the anvi
1
J'l‘::mm?‘s large, A abamy

b

Conceptual Examples pose a
thought-provoking question
and then explain the logical
reasoning and physics concepts
needed to answer it.

A lint-glags

1, Rearrange the work-energy theorem to / Prism h
_j salve for the final kinetic energy: v = Wiy .:ﬁ?‘gle, as shown :‘n:ls;g-ms‘*‘ﬁon n the shape o, -
s il S o T Prism at riph, M. Red ang v 5
§ V= z‘ 5 rarmmghﬂf?ﬂﬁs tots Vertical side Gi ight are incident
. Violet light, g by 1 81aSs s 1,66 fop rort 1 that the
Active Examples ask students i intherege g 81t and 170 oy
s 4 s Prism, action an
to take an active role in solving =25 Picture the prop =t
. . - m
the problem by thinking [z 1d the red and 1
. . ; at the R Tays a :
through the logic described PS50 Thergog, gincdenceon the et inour sk
og o . - On th, * Vi€ angle S € of th,

on the left and verifying their incidence e;:iﬁf;‘;';e of the pm:,ﬂ;c:-on 550 0° for oy

answers on the right. . % Thelr angls of refgrioq g
- Tategy 2l Known

To find the fin
; ‘*Iaflgleof it angleg for the ¢4
m:aﬁgf the appropriare i]: dzm?n for each ray, s : n=1gg m; l?:;;};m 30%, 602, ggo
“s o find the dwemncgn refraction, e then sul{pfneﬂs = 170 (violey light)
Sl:lh,\'tion 18 Unkn g

Guided Examples present a
visual model of the physical
situation and outline the key
concepts that apply to it before
proceeding to the detailed
step-by-step solution.

| Solve Sy, diﬂ'em,,:e i
angle D”;Irrs;:r‘ff () 5in g, = i gy 1 refraction angles = »
10, ol 2. H
oW Valuee of n 02 NEXT, Subetity s l:;!he

1=

FUL o 00, 8, =
000 caleygre Difor n‘ad “93'3_0-. and g
; 5 = : ﬂﬂm.'lzq
18inf, = ™ sin @, -“?mmem
o = sfnﬂ(fj_sjng | See Math |
2 0 | Sectionwy
=i ~1f 1.66
ST SN
Log i 30,0“)
T
6 = sin~if M
" sin 6!)
= gin-t 170
Log i 30.0“)
= 5.2

38.2° — 56,17 E[ZI_D]




Relevant
| Connections

Pearson Physics emphasizes the fact

that physics applies to everything in
your world, connecting
ideas and concepts to
everyday experience.

How Things Work

Optical Pyrometer

Whatis it? & 5 & tedescope-fike i used to

contact with the object.

Inthe bl gy
BErv, ety o ot Misteateg
e rbines iy g8 03

iy ati.

How Does It Work? Anoptical _ conesponds o the va
pyrometer uses the light emitted by E‘QWM i
e P T al

¥
temperature, When the operator Because the filam

the image of the object.
The op! ljusts the
woltage that s applied to the 2
filament. The voltage controls the  material. Calibrat
brightness of the filament; whan  temperature co
the brigh of the il 4

matches that of the object theline . What Are Jts.

| electronics

determine the temperature that

;nduwlatmed

Physics & You features throughout
the book explain the physics behind
interesting technologies, the impact
of technology on society, and the
role of physics in various careers.

e - Cpe )
'@&H m A m-}g The wheels on older cars often lock

during panic braking, causing the car to skiu . “~~ntrollably. In general,

sliding or skidding tires are subject to kinetic friction., - tires that roll

experience static friction, as discussed in Conceptual Examy. i

static friction is usually greater than kinetic friction, a car will st PhySiCS & You: Technology passages

shorter distance if its wheels are rolling (static friction) than il it;

locked up and skidding (kinetic friction)! in the discussion explain how various
This is the idea behind antilock braking systems (ABS). Why modern teChnOIOgieS make use of

brakes are applied in a car with ABS, an electronic rotation sens
wheel detects when the wheel is about to skid. To prevent the sk the physics Concepts just learned.
small computer automatically begins to pump the brakes. This pu. ]

allows the wheels to continue rotating, even in an emergency stop, and thus
static friction determines the stopping distance. Figure 5.17 shows a com-
parison of braking distances for cars with and without ABS.

vii



In-text Labs and Study Tools

Pearson Physics provides hands-on lab explorations in the text itself and through a

separate Lab Manual. Extra study support features appear throughout the chapters
when students need them most.

Short, simple, and interesting
e o tohes ! Inquiry Labs open each
| e etk | chapter and offer a chance to
| o o e ure T 1| explore some of the chapter’s
',I ~__ fundamental concepts.

=

| Physics Labs are traditional
single-page lab activities that
use easy to obtain materials.

e s e

¥ Figus & The expanential functios
The expeential funcion, 3 = o', ecomes
larpe with ‘=creasing . The iverse of the
exponential fenction, y = L/et =& %,
spproaches sem is e

Table3 Rulesfor Logarithms

) ~ ] On el
Combining Logarithms The hasic rulcs ohe ¢ fne day yoy byh’"]?@ erent fight
oty R ; make trayeq Walch bogty of * ncoharg,
T follone directiy from the riles given for combiniag o W“""““"ﬁ\n P tbm"l‘ﬂ'ﬂhkg Waves it digghy
L £ ! important rules. Thaugh these 1 b o are A ¥ou ook Yol The b they  * HBensS g
|,,G) ey, of matural loparithms, they are satistied by logarithn .,JMU"‘“WMJ,M Ot highey o 52 that the gy
Asan example of the bove results, consider kg | I Mhare 15the sum o g 4 oo, %:Lmrumm
Ing" = ninx we findJog (1721 = —0301, The result i wegative b "“dkﬂacqnmo,m_ ""df%cam. the M%
bitween and 1 We can also write this cesult in th intere 05 when thay 4 displa elbvidyg) gy interference of
i by ety BB 1 Catse g g o HEY Interfr Naticenye gt mosy
1 s fiy erierence beten displicern
lu:( ) =legl - log desthiscyjyg ¢ light el they
2 1 Lctve i Intey Waves reayly 5
=0-lugl umk.;&: : mmd"’““‘mh nmm[f‘clérh" CON,
) ' AR g g THerence i gy NECT),
= —log2 xmwrmmw e Boticeabl wohen thefigh : NGIDEAS
. 127 oane. 2 2 i s lig Sulirces 2 tion
Thus, aot aaly is log {1 /2] negative, it is the neg Andithey 3 FCES g, light afa 4 “of '“Mu"
log 2 = 0301, we see that the results are consis Seren iy g ey 50 it g u.::‘}‘:‘;‘,’;“-mmlﬂf e "“I;.‘:M‘h
. - © Pltise differpey o O YINE lnter OOy Waves gy
The exponential function iy tme, l"“”""""'ﬂgl‘? incoherent jep, %5 o mm;m'u
£33 How does the axponential Raising ¢ tn the pawer ¢ restlts in ¥ = &, whi S lights, and e g2 WhIEh Incliuge et "I ey o 3in Chaptey 1,
function, e, change in value exponential function. Thix function is eyual <10 00t frgy e inyecent lightt T0RlY the same
as ¥ increases? e expromential ferction is less than 1, and G TEnCRr | g hmh__h and
Aplotol v = ¢% s shown in Figure s 2 N light wayag
function ¢ increases eapidly with bcreasing s,
y buttion labeled * to represent e raised 9 the power x B
N - “The inverse of the expamential functian is p — | /e — &, This func
wrealer than | lorx << 0, equal to 1 for x = 0, and less than | for
. icire & also shows o plat o0 e %,
Math HELP boxes in

sexponenti] function plays s iseportant pole G sany sed-workd

example problems guide 7T
students to extra math

support material contained
in the Math Review chapter.

Connecting Ideas features
the important concepts from
lesson to lesson and chapter
to chapter, helping students

see the bigger picture.




MasteringPhysics”

The Mastering platform is the most effective and widely used online homework,
tutorial, and assessment system for physics.

¢ Students interact with self-paced tutorials that focus on course objectives,
provide individualized coaching, and respond to their progress.

* Instructors use the Mastering system to maximize class time with easy-to-
assign, customizable, and automatically graded assessments that motivate
students to learn outside of class and arrive prepared for
lecture and lab.

. | --------- " L—
Prelecture Questions (ot e~ — —

Fremcuew Covcact Dawsor 23T

Assignable Prelecture Concept Questions -
encourage students to read the textbook so e e
they’re more engaged in class.

Gradebook Diagnostics

The Gradebook Diagnostics screen provides
instructors with weekly diagnostics. With a
single click, charts identify the most difficult
problems, vulnerable students, and grade
distribution.

Tutorials with Hints e
and Feedback

Mastering’s easy-to-assign tutorials provide
students with individualized coaching.

® Hints and Feedback offer “scaffolded”

et e . S e b e
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Program Components

MasteringPhysics®

MasteringPhysics® is the most effective and widely used online homework, tutorial,
and assessment system for science courses. It delivers self-paced tutorials that focus
on your course objectives, provides individualized coaching, and responds to each
student’s progress. The Mastering system helps teachers maximize class time with
easy-to-assign, customizable, and automatically graded assessments that motivate
students to learn.

Upon textbook purchase, students and teachers are granted access to
MasteringPhysics with Pearson eText. Teachers can obtain preview or adoption
access for MasteringPhysics in one of the following ways:

Preview Access

* Teachers can request preview access online by visiting PearsonSchool.com/
Access_Request (choose option 2). Preview Access information will be sent to
the teacher via email.

Adoption Access

* A Pearson Adoption Access Card, with codes and complete instructions, will be
delivered with your textbook purchase (ISBN: 0-13-034391-9).

* Ask your sales representative for an Adoption Access Code Card (ISBN:
0-13-034391-9).
OR

* Visit PearsonSchool.com/Access_Request (choose option 3). Adoption access
information will be sent to the teacher via email.

Students, ask your teacher for access.

For the Student

Laboratory Manual, available for purchase.

For the Teacher
Annotated Teacher’s Edition

Laboratory Manual, Teacher’s Edition

ExamView® CD-ROM

Classroom Resource DVD-ROM

Teacher’s Solutions Manual (electronic format only)

Some of the teacher supplements and resources for this text are available elec-
tronically to qualified adopters on the Instructor Resource Center (IRC). Upon
adoption or to preview, please go to www.pearsonschool.com/access_request
and select Instructor Resource Center. You will be required to complete a brief
one-time registration subject to verification of educator status. Upon verifica-
tion, access information and instructions will be sent to you via email. Once
logged into the IRC, enter ISBN 0-13-137115-0 in the “Search our Catalog” box to
locate resources.

Electronic teacher supplements are also available within the Instructor’s tab of
MasteringPhysics.
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INQUIRY LABS

Use readily available materials and easy procedures to produce reliable lab results.
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Explore

1 1 Physics and the
Saentlﬁc Method

What Is Physics?

Physicists want to know how things work. They observe nature and figure
out the rules—or laws—that govern its operation. This basic curiosity is at
the heart of all the advances made in physics over the centuries.

Physics studies the laws of nature

Physics is the study of the fundamental laws of nature. Physicists have found
that these laws can be expressed in terms of mathematical equations. As a
result, it is possible to compare the predictions of theories with the observations
of experiments. Physics, then, is rooted equally in theory and experiment,

as indicated in Figure 1.1. As physicists make new observations, they
constantly test and—if necessary—refine the present theories.

Creativity plays an important role in interpreting nature, and in finding
ways to solve problems. Physics helps develop creative, logical, and consis-
tent ways of thinking. Because of these attributes, people who study physics
go on to careers in many interesting fields.

P> Figure 1.1 Physics combines theory
and experiment

(a) A physics theory is expressed in terms
of mathematical equations. The equations
give predictions that can be tested with
experiments. (b) Careful experiments are
required to verify a physics theory.

Vocabulary
e physics

® science

e scientific method

e observation

e inference

® hypothesis

e independent variable
e dependent variable

e theory

Introduction to Physics 3
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These men accelerate the bobsled
before jumping on board.

Force, Acceleration,
and Motion

Motion does not require a
force. A force is needed to
cause a change in motion,
however. The connection be-
tween a force and the result-
ing change in motion is given
by Newton'’s laws of motion.
Chapter 5

What makes physics particularly fascinating is that it applies
to all of nature. Physics shows that the complexity and variety
in the world around us, and in the universe as a whole, are
manifestations of just a few fundamental laws and principles.
The fact that we can discover and apply these basic laws of
nature is both astounding and exhilarating.

The snowboarder featured here illustrates several important
principles, including Newton’s laws of motion, energy, and
momentum. Several important physics principles are described

in this Visual Summary.

The pole-vaulter is propelled upward
by energy stored in the bent pole.

Energy and Energy
Conservation

The concept of energy is a
surprisingly recent addition
to physics. In fact, Galileo and
Newton knew nothing about
energy. Energy was difficult
to discover because it can't
be seen or touched, and
because it takes so many
different forms. Nevertheless,
energy is of central impor-
tance to modern society.

In fact, the total energy of
the universe always stays

the same —itis conserved.
Chapter 6

The momentum of the cue ball is used
to “break” the other balls apart.

Momentum
and Momentum
Conservation

When Newton wrote his laws
of motion, he expressed them
in terms of an object’s mass
times its velocity — a quantity
known as momentum.
Momentum has been of
central importance in
physics ever since. The total
momentum of the universe
is conserved, just like the
total energy.

Chapter 7

._ — . _

. :vw“\tx\‘\,yy -

- — =
.-:@wgesson-x ~N-

. "‘\)‘_- *




Lightning strikes transfer large
amounts of electric charge.

Electricity and
Magnetism

Electricity and magnetism
at first seem quite unrelated.
Physicists have discovered,
however, that they are
actually different aspects of
the same physical force.

" The discovery of electromag-
netism paved the way for
much of our modern tech-
nology, including electronics
and telecommunications.
Chapters 19-23
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Hot exhaust gases increase the
disorder, or entropy, of the universe.
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Entropy and
Thermodynamics

Physicists studying heat
engines discovered a new
physical quantity—entropy.
The future of the universe is
shaped by the fact that the
total entropy can only increase.
Chapter 11

This image of a fly was ma
beam of electrons, not with lig

Waves and Particles

We usually think of waves
(like a water wave or a sound
wave) as being completely
different from particles (like
a baseball or a billiard ball).
Modern physics has shown
that they are not so differ-
ent after all. We now know
that waves have particle-like
properties, and particles
have wave-like properties.
This insight forms the basis
of quantum physics.
Chapter 24
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Positron emission tomography (PET)
scans of the inside of the human body are
used by doctors when making diagnoses.

Reading Support ‘/
Vocabulary Builder
systematic

[sis tuh MAT iK]

(adjective) acting according to

a system, set plan, or method;
methodical

The gardener used a systematic
approach to rid his yard of
weeds.

6 Chapter 1-Lesson 1.1

What Is Science?

Physics is one of many natural sciences. Others include chemistry, biology,
and geology. These disciplines study different aspects of nature, but they all
share certain key characteristics that define a science.

Science is a way of understanding nature

Science is an organized way of thinking about nature and understanding
how it works. Thus, science is a process—it is not a thing or an object.
Science provides a method for gaining knowledge and increasing our
understanding of the natural world. Science is never applied to supernatural
phenomena of any kind.

Science is constantly evolving and developing. In fact, some subjects of
research, like positron-emission tomography, didn’t even exist a short time
ago. Even well-established disciplines like physics continue to grow and
change over time. Scientific breakthroughs and revolutions—like the devel-
opment of quantum physics and the theory of relativity—expand our knowl-
edge of nature. When a scientific revolution occurs, it revises and deepens
our previous understanding of nature. It also produces a whole new set of
questions that may lead to even more breakthroughs. The progress of science
is a fascinating story, and where it will take us next can never be predicted.

Science seeks explanations

It's important to note that science isn't just a collection of facts. Scientists
attempt to find explanations for the knowledge that has been gained

about natural processes. These explanations provide the basis for a better
understanding of nature, as well as a means of predicting the outcomes of
future natural events. For example, when a powerful earthquake occurs,
scientific knowledge about the behavior of water waves gives scientists the
ability to predict areas that are vulnerable to a tsunami—and even when the
tsunami will arrive. Predictions like these can save lives and protect property.

The Scientific Method

Have you ever tried to learn a new video game when no one was around and
you didn’t have a user’s manual? You might say to yourself, “I wonder what
happens if I push this button?” or “What happens if I move this joystick?”
You try the button and the joystick, and you observe what happens on the
screen. After a while you begin to learn the “rules” that govern the game—
the rules of its make-believe world.

Science is a lot like that, only with science you're trying to learn the
rules of the real world. There’s no user’s manual, and no one to tell you all the
answers. You have to figure out the rules—the laws of nature—on your own.
Of course, the real world is a bit more complicated than a video-game world,
but it’s a lot more interesting, too.

The systematic approach scientists use to learn about the laws of nature
is referred to as the scientific method. Though each situation is handled a
bit differently, the scientific method has certain steps that are always taken
when conducting a scientific study. These steps are as follows:

e  Observe

e Infer and hypothesize
o Test

e Conclude



Science begins with careful observations

The starting point of any scientific investigation is careful observation, in
which you describe events in a logical and orderly way. For example, you might
observe how an object moves. Does it speed up or slow down? Does it move in
a straight line or on a curved path? Does it start and stop or move constantly?
All of these properties are relevant to a physical description of the motion.

It’s also important to be creative in your observations. You may be look-
ing at something that people have looked at a thousand times, but perhaps
you see it in a way that no one has thought of before. For example, people
had seen apples falling from trees for millennia. They had also seen the
Moon in the night sky. What Isaac Newton realized as he observed a falling
apple was that the Moon moves in a way that is similar to the apple—both
objects fall toward the center of the Earth (see Chapter 9 for details). The
simple observation of a falling apple led Newton to a completely new way of
thinking about the Moon and the force of gravity.

Observations lead to inferences and a hypothesis

Thinking about your observations often leads to inferences about what
is going on. In general, an inference is a logical interpretation of your

observations. Your observations combined with your inferences might
allow you to develop a hypothesis. A hypothesis is a detailed scientific
explanation for a set of observations that can be verified or rejected by
careful experiments.

Hypotheses are tested with experiments

A useful hypothesis makes predictions that can be tested with experiments.
If an experiment verifies a prediction, the hypothesis gains support—though
no one experiment can prove a hypothesis to be correct. If an experiment
disagrees with a prediction, the hypothesis must be rejected or modified.

This is an important aspect of the scientific method. A hypothesis must
be rejected if it disagrees with experiment, even if the hypothesis has agreed
with other experiments, and even if the hypothesis is very popular. Scientists
must be open-minded, willing to let the results of experiments guide their
thinking, even if the results are not what they expected. Significant break-
throughs in science often start oft as hypotheses that seem to go against intu-
ition (are counterintuitive). For example, most people thought Galileo was
wrong when he said that heavy objects fall at the same rate as light objects.
He was right, however, as he knew from his own careful experiments.

No matter how simple or complex the
laboratory equipment, careful observation
is the key to accurate and reproducible
experimental results.

Introduction to Physics 7



How is the validity of a
hypothesis determined?

Figure 1.2 Studying a pendulum
(a) A simple pendulum is a weight (bob)
that swings back and forth at the end of
a string. The length of the pendulum is
the length of the string (for a small bob),
and its period is the time to complete one
round-trip, from one side of its swing to
the other side and back to its starting point.
(b) Observations indicate that the period
of a pendulum increases with increasing
length. Experiments measure the period
for different lengths, yielding data points
that can be plotted. (c) A graph of period
versus length for a simple pendulum. The
data points from part (b) are shown, as is a
smooth curve that connects the points. (The
equation for this curve is given in Chapter
13.) The curve can be used to determine the
length required to give a desired period.

8 Chapter 1« Lesson 1.1

Applying the scientific method: a case study

Figure 1.2 shows the testing of a physics hypothesis about a pendulum,

a system that Galileo also studied. (A pendulum is basically a weight that
swings back and forth on a string.) Suppose you want a pendulum that
takes a specific amount of time to complete one back-and-forth swing.
This amount of time is called the period of the pendulum, as illustrated in
Figure 1.2 (a). Let’s see how the scientific method might apply to this case.

Observe the Pendulum Let a pendulum swing back and forth and
measure the period. Change the length of the pendulum and repeat the time
measurement. What effect does changing the length have on the pendulum?

Form a Hypothesis Observations indicate that a longer pendulum
takes more time to swing back and forth, as indicated in Figure 1.2 (b). Thus,
we hypothesize that the period of a pendulum increases with increasing length.

Test the Hypothesis Conduct an experiment in which you measure
the period of a pendulum for a variety of lengths. The variable you change
in the experiment—the length of the pendulum in this case—is called the
independent variable. The variable you measure to see how it depends
on the independent variable is called the dependent variable. The period
is the dependent variable in this case. Changing only one variable at a time
lets you isolate the effect of that change on the system. Record the results
of your experiments and then create a graph of period versus length, as in
Figure 1.2 (c).

Data point 1 Data point 2 Data point 3
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Draw a Conclusion The experimental results in Figure 1.2 (c) show
that the period of a pendulum does indeed increase with increasing length.
(See Chapter 13 for details.) You could use that graph to select the length of
the pendulum that has the desired period.

Again, although the precise way to implement the scientific method
varies from case to case, the basic elements remain the same:

e  Make observations.
e Form inferences and hypotheses.
e Conduct detailed tests of the hypotheses, using experiments.

The validity of a hypothesis is based solely on its ability to account
for known observations and to correctly predict new observations.

Well-tested hypotheses lead to theories

A scientific theory is a detailed explanation of some aspect of nature that
accounts for a set of well-tested hypotheses. For example, Galileo made the
hypothesis that falling objects move with constant acceleration. He verified
his hypothesis with a variety of experiments. Later, Newton proposed a
mathematical theory of gravity that explained why the acceleration of a
falling object is constant. His theory also predicted other effects of gravity,
like the orbits of planets, moons, and comets. These predictions were
verified by later observations. Building up from tested hypotheses to verified
theories is the hallmark of the scientific method.

In general, theories are well-supported explanations of nature. An ex-
ample is the theory of gravity, which explains why objects fall with constant
acceleration on Earth’s surface. On the other hand, laws of nature—like the
law of conservation of energy—are well-supported descriptions of nature.
Laws do not provide explanations, but instead describe specific relationships
under given conditions. As you study physics, you will encounter a number
of theories and laws.

If new observations disagree with a theory, the theory has to be dis-
carded or revised. It’s exciting when this happens, because it usually signals a
profound breakthrough in science. It also means that an entirely new area of
research, full of things to be discovered, will be opened for exploration.
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LessonCheck &

Checking Concepts Solving Problems
1. Explain How do you verify a scientific 4. Solve Einstein’s most famous equation is E = mc?.
hypothesis? In this equation, E stands for energy, m stands for mass,

and c stands for the speed of light. Use algebra to
solve this equation for the mass. That is, complete this
equation:

2. Describe How are the fundamental laws and prin-
ciples of physics related to the complexity that we see in
nature?

3. Idea How do the laws of physics apply
to other sciences such as biology, chemistry, and
earth science? Give a specific example to show the
connection.

m =2
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Vocabulary

e bias

® peer review

¥V Figure 1.3 Electric power plants
Electricity can be produced in a number
of different ways. The power plants shown
here use (from left to right) nuclear energy,
the Sun, and water to generate electricity.
Each of these methods has benefits and

drawbacks.

10 Chapter 1« Lesson 1.2

1 02 Physics and Society

Science is a human endeavor. As such, it is a part of the fabric of human
society. Let’s take a look at some of the ways science, technology, and physics
impact our everyday life.

Science in Modern Society

Modern society runs on developments in science and technology, and more
breakthroughs are coming all the time. How should we use these advances
for the greatest benefit of society as a whole? This is a question that goes
beyond science. It involves economics, practicality, morals, and laws.

Ethics is an important part of science

A scientific discovery gives added insight into nature. It shows how a certain
part of nature works. But knowing how something works isn’t the same

as knowing how best to use that knowledge. That is something scientists,
politicians, and an informed public must decide together.

For example, the development of electrical power systems has greatly
improved the quality of life for millions of people. This great benefit also
comes with a downside, however, because electricity can be deadly if it is
not used with proper care. Society makes decisions about how to reduce the
dangers and what level of danger is acceptable. It must also consider the ad-
vantages and disadvantages of the various ways of producing electricity, such
as coal-fired power plants, hydroelectric dams, and nuclear power plants,
illustrated in Figure 1.3.

In making the decisions that affect society, people need to avoid bias. A
bias is a preference for a particular point of view for personal rather than
logical or scientific reasons. Because scientists are human too, they can
be affected by bias as much as politicians, business leaders, and others. If
enough of us in the general public are educated about the various aspects
of modern science, however, we can see through biases and make informed
decisions that benefit all of humanity.






