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SECTION 4.4 ELECTROMAGNETISM

4.4.1 Explain the relationship between electricity and Activities & Lab Manual Student Edition
magnetism. * Activity 4.4: Electromagnetism— * Section 4.4 Review
4.4.2 Describe how an electric current can be Generating Electricity (p. 37) Assessments
generated. BJU Press Trove * Section 4.4 Quiz
4.4.3 Give examples of electromagnetic applications, | * Video: Electromagnetism
99-103 Dominion (explain) * Link: Faraday’s Electromagnetic Lab
4.4.4 Formulate a biblical position on the topic of * Link: Build a Generator
electrofishing. * PPT Pres.: Section 04.4
Ethics (evaluate) Materials
* hand-cranked generator with visible
workings
ETHICS DAY ELECTRIFYING SCIENCE
4.4.4 Formulate a biblical position on the topic of BJU Press Trove
104 electrofishing. * Video: Electrofishing
Ethics (evaluate)
PINE STREET POST DAY
ALM
39-40
CHAPTER 4 REVIEW
* Relate the motion of an object to the forces acting Student Edition
onit. * Chapter 4 Review
« Diagram the contact and field forces acting on an
object.
105-7 |, Develop a model for determining the relative force of
gravity acting on an object,
* Relate electricity and magnetism.
* Relate force and mass to changes in motion. (Lab 4)
CHAPTERA4TEST
* Demonstrate knowledge of concepts from Chapter 4 Assessments
by taking the test. * Chapter 4 Test
BJU Press Trove
* Chapter 4 Test Bank

Chapter 4 Lesson Plan Overview L-82b




[eacher Edition Companion

Read Section 1.1 pages 2-8
Reading Check Questions Pages

What is matter? anything that takes up space and has mass 5
Which part of an atom has a negative charge? an electron 6
What does the number of protons that an atom has determine?

the atomic number 8
Objectives The studentwill...

« Describe the structure of an atom.

« Compare protons, neutrons, and electrons.
« Relate the terms atom and element.

« Explain the role of models in science.

Biblical Worldview Shaping

« Limitations: Models are helpful for explaining and understanding
concepts, yet they are imperfect and need continual refinement or
replacement.

Resources

Homeschool Hub
« Biblical Worldview Scope
« Videos: “What’s the Matter?”;“Modeling the Atom”

« wall signs: atom, atomic mass, atomic number, electron, element, matter,
neutron, nucleus

« beaker, 100 mL and carbon, 12 g for Size of Atoms demonstration on
Teacher Edition page 5

« molecular model sets (or colored candies, colored tiles, or colored paper
circles) for Modeling Atoms activity on Teacher Edition page 8

 Assignment - |

Option 1 Option 2 Option 3

1 Study for Section 1.1 [ Study for Section 1.1 [ Study for Section 1.1
quiz. quiz. quiz.

[ Student Edition 1 Activities & Lab [ Student Edition
page 8 (Section 1.1 Manual page 3 page 8 (Section 1.1
Review) Review)

[ Activities & Lab

Manual page 3

2 + Atoms and Molecules

Student Edition

Activities & Lab Manual
cams -

Section Review Questions
See the Teacher Edition lesson
for printed answers to Review
Questions.

New to the Teacher Edition
Companion?

If you haven't used this resource
before, you may want to check out
the opening pages (iv-vi) for a brief
explanation of what’s included and
why.

Log in to your HomeschoolHub
account for resources listed as
available on Homeschool Hub.

Courses > Science 6 > Course
Resources > Online Resources

See the Organizing Matter section
on Teacher Edition page S for
information about the wall signs.

Case Studies

Use the case studies in the lessons
to provide an opportunity for the
student to investigate specific
areas of science to apply what he
or she has learned in a chapter.
Throughout this product, answers
to the case study questions appear
on the corresponding Teacher
Edition page.




CHAPTER 4

Objectives

* Relate the motion of an object to the
forces acting on it.

* Diagram the contact and field forces
acting on an object.

* Develop a model for determining the
relative force of gravity acting on an
object.

* Relate electricity and magnetism.

* Relate force and mass to changes in
motion. (Lab 4)

Overview

Chapter 4 introduces students to several
important and inextricably linked concepts
in physics: force, work, energy, and motion.
The chapter will examine how these con-
cepts are related, then focus on different
kinds of forces. The chapter closes by
taking a closer look at two particular types
of forces: gravity and electromagnetism.

If o force is a push or a pull,
how can forces be balanced?
Section 4.1 CHAPTER 4
Objectives ‘a

4.1.1 Recall the definition of a force.
4.1.2 Relate force, energy, and work.

4.1.3 Determine whether the forces
acting on an object are balanced or

unbalanced.
4.1.4 Predict the motion of an objecton
the basis of the forces acting on it.
4.1.5 Explain the basis for predictability
in motion. TR Materials
Biblical Worldview Shaping o book
Foundations (explain): Unlike other * stress ball
perspectives, a biblical worldview perfectly
explains the consistency of the laws of Section Overview
nature. (4.1.5) * Section 4.1 begins by defining force.
It then explains how a force applied
Printed Resources through a distance can do work on an
* Activity 4.1: Introduction to Forces— object. Afterward, the section examines
Identifying When Forces Are at Work the different ways an object’s motion
(pp.31-32) may change in response to different
* Assessment: Introducing Forces and applications of force.
Motion preassessment
* Assessment: Section 4.1 Quiz
Digital Resources

* Video: Forces and Motion
* Link: Forces and Motion—Basics

82 Chapter4

4) Gravity

A4 DlecCtromagnetion ...

Introducing Forces and

Motion

Use a Socratic question to preassess students’
understanding of the relationship between
force and motion.

How are force and motion related? Accept
any answers at this time. Be sure to note
any misconceptions that may need to be
addressed during the lesson.

Use the video Forces and Motion to engage
students’ interest in these important topics
in physics.



Imagine that you're playing in a soccer

SIME. You receive 3 pass, driddle forward
3 few steps, 304 then shoot. The perfectly
PRICOT SHOR 2Chas Ngh O the goalies

the net

o ook o

SOUNN  goRCES $E BALANCCO?
Force

others In the sections that follow.

an odyets mothon.

INSTRUCT

Organizing Notes
Use KWL Charts to help students keep track
of the concepts covered in this lesson.

Forces in the Real World

Do a visual analysis of the image on this
page and the images throughout this sec-
tion to get students thinking about forces.
Students should realize that many of the con-
cepts presented in this section are things that
they already understand from their everyday
experiences—we're just putting new names
to them!

Why is the boy kicking the ball? He wants
to make it move.

{837 INTRODUCTION TO FORCES

CUNTIL IF A FORCE IS A PUSH OR A PULL, HOW CAN

The simple answer to the quastions in the chapter opener
is that forces were at work on the soccer balll A force is a
prosh oc a plll 00 an adect. When a foece bs pushing oc pulling
soencthing, we say that the forie s exertad on the odjexct. The
metri unit for focces Is the mewtom, whikh bs atdecviated
as N In the soccer scenario the most obvious foece being
exerted happens when you kick the ball. Your foot exerts a
focce 00 the ball, and the dall mones as a result, There are
other, boss ednions forces at work In that scenario as wdll
The musches in your kg exert foeces on your booes to maove
your kg and foot. Gravity exerts a downward force o the
Bl in flight. Friction and alr resistance work to slow down
the ball as it moves, Well book at these kinds of forces and

Ancther thing to note about the soccer scenario ks
the motion of the ball. Remember, motion is a change in
an oY Ts position. [n this case the dalls motion changed
from rolling aloog the ground as you dridtied it to flying
theough the alr after you kicked it Your kick—the force
you exertod —<hanged the motion of the ball. That's usually
what a foece doex: it changes the motion of the odject that it's
oxerted oo, An odixts motion can be changed In coc of theee
wys. Like a soccer Kk, a foece can start an object moving oe
make it go fater. A force can also mulke an odyect go slower
OF cven Comnx 10 a stop, like rocciving a pass. Lastly, as when
Sethocting a comer kick, a force can change the dizection of

DS )
7
GAME DAY!

GO Bt whry Cud the Dall move when you
Kicked it? Wivy 6id it fly in 3 Curve over the
GONE INSLed OF CONLIING N 3 321 aighE e
Answering Questions ki these requires us to
Irvestigate the mysterious workd of forces.

< Questions

“What is o force?
sAre forces ord
enargy related?
«What is the
difference between
bolarced and
vebalanced forces?

FORCE

e a5
e 2

o

o

Use the terms change, force, and motion to
explain what the boy is doing to the ball.
The boy changes the motion of the ball by
exerting a force on it.

Can you think of other examples where
forces are exerted to change motion?

Can you think of an example where a force
is exerted on an object but the object
doesn’t move?

Be sure to correct any misconceptions.

What If There Is No Change in Motion?
An applied force is required to change

an object’s motion, but applying a force
doesn't require an object’s motion to
change! Students will see later in this sec-
tion and in Section 4.2 that some applied
forces don't change an object’s motion.

Introducing the Newton

Use a discussion to introduce this unfamiliar
unit to students and help them comprehend
the magnitude of a single newton of force.

A newton is the amount of force needed to
change the motion of a 1 kg (2.2 Ib) object
(mass) by 1 m/s (speed) in 1 second (time).
Is 1 kg alot of mass or a little? a little

Is 1 m/s alot of speed or a little? a little

Do you think it would be easy or difficult
to get aresting 1 kg object moving at
1 m/s? easy

What do you think then? Is one newton
arelatively large amount of force or a rela-
tively small amount of force? One newton
is a relatively small amount of force.

Use an example to help students understand
the relationship between pounds and newtons
as units,

If a pound is about 4.5 newtons, what
would the weight of a 5-pound bag of
sugar be in newtons? about 22 newtons

“Weight”in Grams

Food packaging often confuses the con-
cepts of weight and mass and the units
for quantifying them. Food-packaging
labels often list the grams and ounces

of substances. These are units of mass
(grams) and weight (ounces), and weight
is a force. This labeling is done because
many people are unfamiliar with the new-
ton. Also, since we use most of our food
on the surface of Earth, the relationship
between mass and weight is consistent.

Forces

83



Force through a Distance

The concept of applying a force through
a distance should be intuitively familiar
to students. Think of the family car: If
the gas pedal is depressed only slightly,
a small force is applied as the car moves
and its motion changes slowly. If the
gas pedal is depressed all the way to the
floor, a much larger force is applied to
the car and its motion changes rapidly.

Work or Not Work?

Use a demonstration to get students
thinking about the physics definition of
work. Choose a volunteer, then have the
student push as hard as possible against a
classroom wall.

Are you exerting a force on the wall?
How do you know? Yes. A push is a type
of force.

Did the wall move as you pushed it? no

Did you do any work on the wall? How
do you know? No. Work requires a force
to be exerted through a distance, and the
wall did not move, s0 no work was done
onit.

The reason why the wall doesn't move
when pushed will be explained in more
detail in Section 4.2

DIFFERENTIATED INSTRUCTION

Is Light Speed Attainable?
Advanced students may be interested
in the question of how much force is
necessary to get a rocket moving at the
speed of light, as we often see being
done in science fiction movies. The short
answer is that moving an object at light
speed is not possible using current tech-
nology, even if we ignore the challenges
imposed by Einstein’s theory of rela-
tivity. Even the most powerful rocket
engine now in use would require an
immensely long period of time to accel-
erate a rocket even close to light speed.
And since rockets must burn fuel to cre-
ate the thrust necessary to gain speed,
they must take the necessary fuel with
them. You can see the problem here:
increasing speed requires more fuel,
which increases the mass of the rocket,
which makes it more difficult to change
the rocket’s motion. It's a conundrum
that science fiction movies can creatively
ignore, but real scientists can't!

84 Chapter4d

Recall that encegy s the abdlity to do

has kinctic emergy. Kinctic encrgy is the
cncegy of motion. When you kick a ball,

A scientist would say that you did work
on the ball. Scientists Sefine the conoept
of work in two different ways. Work s a
<hange (n encegy, aad work §s doae when
& $000e mones an oDt over a distance.
How does this apply to the soccer game
in the chapter opener?

Spoets, like socoer, reguire encrgy. In

Ing forces with cur foct when kicking the
ball. Think about the kicked ball again
As you kicked i, your kicking foct was in
motion. That means that it had kinctic

84 Oapterd

Forces, Energy, and Work

work. Since the soccer ball s in motion, it

you apply a force, which adds kinctik encegy.

SoNcer, we add of remove encrgy by apply-

cocrgy. The rolling ball had kinctic cocrgy

too, But when you kicked the ball, it flew
away, moving fastor than it did before. it
Bad moce kinetic encegy after you kicked it
Where did that extra kinctic cncegy come
froen? It had to comx from your foot! You id
work on the ball by applying a foece over a
distance. That tells us that kineti encegy can
Be transfereed from one object to another

as a force Iy exerted. The amount of cocrgy
tramsferred depends ca the strength of

the force and the distance over which it

s exerted. A strong foece exerted over a
short distance may have the same cffectas a
weakor foece exerted over a longer Sistance.
We can apply a foece over a distande of ooe
centimeter, and the ball will roll away sdowly
But if we apply the same focce over 3 distance
of ten contimators, the ball will fly away with
groster spoed

Now ask for a volunteer to slide a book

along the length of a table.

Was a force exerted on the book? How do
you know? Yes. The book’s motion changed.

Did the book move as it was pushed? yes

Was work done on the book? How do you
know? Yes. Since a force was applied through
a distance, work was done.



Let's think about another example from the
workd of spoets, Think about throwing a base-
ball or softhall. This time, it's your hand that
exerts a foece on the ball as you throw it. Your
hand docs work oo the ball. But think about the
distance invalved. Docs your hand contact the ball
over a loager o shorter distance compared to kicking
a ball? Your hand is in contact for a longer distance!
This explains why professtonal bascball pitchers can
routinely theow fastballs at 95 mph (153 kph).

Balanced and Unbalanced Forces
You've produbly played tug-of war before. Imagine a
team in Noe playing tog-of - war againgt a team in red. The
Noe team palls with all thelr might In ooc direction, while
the red team Joos the same bt in the opposite direction. If
the two teams are equally matched, the flag tied to the mid-
dle of the rope may remain motionless. How is that possible

1f both teamss are exerting large forces on the rope?

The rope bn cur imaginary game of tug-of war docsat
move because the forces acting oo it are hakincad. Balanced
forces occur when two of moee foeces are exerted so that
the foeces candce out, of balance, exch other. Balanced foeces
<an’t change the maotion of the adject on whikh they xt.

To change an cdxt’s maotion, the forces acting on it must
be wnbulanced. Unbalanced forces occur when ooe force
Ating on an odject is greater than the other foeces. If there
s caly coc force on an odject, it Is always sobalanced. An

Dalanced force always changes an object’s motion. Your

kicked soccer ball is an nple of an unbalanced foece

in action. The foece that your foot exerted on the ball was
greater than the ather foroes acting o Iz, 30 the dall moved
0 the direction your foct sent i, Likewise, the tug-of war
rope stays maotionkess, but when one team weakens, creating
unbalanced forces, the rope will move one way of the other.

Balanced and Unbalanced

Forces

Use a demonstration to illustrate balanced
and unbalanced forces. Hold a stress ball
motionless in the palm of your hand.

Are there any forces acting on this ball?
Some students may recognize that gravity
is acting on the ball.

Since the ball’s motion is not changing,
what must be true about any forces acting
on the ball? They must be balanced.

What do | need to do to change the ball’s
motion? You must exert an unbalanced
force onit.

Select a volunteer to catch the ball as you
toss it.

Watch carefully as | toss the ball.
(Now toss the ball to the student.)

What is one unbalanced force that you
observed? You exerted a force on the ball
totoss it.

How do you know it was unbalanced? the
ball's motion changed

In which directions did the unbalanced
forces on the ball act? First, one force acted
in the direction the ball was tossed. (Students
may add that an upward force was applied as
well since the ball started upward as well as
forward.) Second, the student had to apply a
force to catch the ball. We know this because
the ball's motion changed again. This force
was applied in the opposite direction of

the ball's motion. Third, some students may
recognize that gravity acted on the ball while
it was in flight. We know this because the ball's
motion changed from an upward flightto a
downward flight. Gravity acted downward

or in a direction perpendicular to the ball’s
forward motion,

Forces 85



CASE STUDY

Order or Chaos?

magine that you had never played soccer
30 your friends Lol you that their team
Needed 0ne Moce Player. You had heard
them talk 3ot SOCCer and were excited
to learn the game. Before the first game
YOu SeCided 10 60 30me re3earch about the
CUies. Bt then you discovened that there
was 00 Information about the rules. You
COUIGNT even find 0ut who made the rules!
You Contacted the coxch, 30d he told you
AL 10 0N knows where the rules came
from. He 350 524 that he COUIdNT tell you
the rules. Cveryone just leacns the rules as
they play the game.

23t a3 you feared, that First game wos really
<Confusing! You had 50 mddry Questions, but
00 0N COUd dswer them,
You were called for 30 many
penalties, and you still Gont
KNow whidt you G wrong.
What 3 frustrating game!

Schence is 3 Jot Ne this scenddio.

Laws were Gifferent xR Cant explain how
Of wivy the ows CAIGOA. While 5K iontific
NtUralists Can Observe the present lrws
0 action, they Cant @xplain where the brws
Came From of whyy they exist.

Happily For us, 0ur universe does operate
10 20 0derty 30d predictadle fashion Our
WOCKd OPRIAES ACCONSING 1O Cartain laws,
$0me of wich we 3¢ learning about in this
textbook. Chvintians have always beleved
AN this order Fows froe God, the Creator of
DOA OUr LANRISE 30 RS GOverning Lws. He
is 00t 3 god of Chaos! In addition, the cre-
OO Lrws had 10 be In operation from the
ey DOGNINg —which means that the one
wiho Created the laws had to exist defore
the Laerse Begant This is indecd what

the Bdile teaches us. SO while schen-
tists 60 learn schence by doing
‘ KHonCe, SKOLists with 3
S D Q DIDECH workdvicw know
%

(S

who estadlished the laws
LA\ ) of oatuce. They know who

~ -
N
L/

We have learned adout how the abiotolas these coasl
OO DY COROTOg X Lyws. And they have complete Con-
FrOMOUCODIMNION S UYE fidence that sckonce Is predictadle
Seveiopad laws EANE Gescride the rules of Decause of that foundation.

o3 10 explain whvy things happen. This dis~
covery Of how the workd works is the whole
Pt of scionce. But whry Goes the universe
Dehrve 35 R GOes? Where &ud the natwral
Lrws come from? Who wrote the rules?

How do schentific naturalists account for
order In the universe? If the universe is »
PrOdact of pure Chance, without acry assist-
3¢ from God, then there is really 60 sound
103500 wivy the ualverse Is orderly instead
of Chaotic. Naturalists say that the lrws
SONRCNINg ANRLIE fust A3 1O Be how they
300, They 2130 sy that 3t cifferont times the

S0 the Next thne 3 50CCer Dol you ick moves
0 the Girection that you simed rather than
OrBRINgG your teammate, thank God for creat-
vy e Foe oederty mationt

Questions to Consider

L Compace the DIDICH! workdview 30d
AALUralALic wOrldview explanations
For whry our workd ks orderty and
predtadie.

2. Reflect on God's gift of order inthe
VONOSE; tHEA Wike 008 OF tw Sen-
RONCES LO @xpress yOour thanks to Mim,

Forces 87

Case Study: Order or Chaos?
Use the case study to give students an
opportunity to think about why our world is
orderly and predictable rather than chaotic.
An orderly, predictable universe tells us much
about the one who ¢reated it and poses many
significant challenges for those who hold to
a naturalistic worldview. You could use the
case study questions as a prompt for a class
discussion.
Case Study Answer
1. According to a biblical worldview,
orderliness and predictability flow
out of God’s orderly and predictable
character. A naturalistic worldview has
no satisfactory explanation for why the
universe has the laws it does instead of,
for example, some other set of laws or
even no laws at all. (4.1.5, p. 87)

Forces 87
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Mini Lab: Balancing Act %

Use the mini lab to give students an oppor- ~ Salaincing fAct =P
tunity to see how balanced forces work in &P
the real world. t Axe u:um "? Awars O Equipment v
If you do not have access to spring scales, - ’ —_e f
the objectives of this mini lab can be met == "“'::*“:‘gmwxm Now think 300t what might happen if you =r’
using the link Forces and Motion—Basics, ? S . W
an online balanced forces simulator. ‘:’ :3:;’:“ ot togetharsothor | OI KMCL il they eadthesame B
0
This is a pared-down version of a mini lab ¥ou a0 2 partner canpulitheminoppo- oo o 1orce s betoce? Eo
in BU Press Physics Fourth Edition. In a ste aecion. S apie o so &
physics course students will explore the s mm: m"' 7N\ dckie Wil iiadaorforcatens TG
effects of forces that are not acting directly U0 your $oring scale \ ) force,oc the same amount of forcess e
opposite cach other. VOt your PAENrS Kale honched E
feaDes 0N €. Repeat Step B by puting on the two [ —
Mini Lab Answers L What Goes the Nia mudntm“::cmmcom E
1. newton, the metric unit of force i ::‘;m:' s wum‘:::mhwao«- =g=
2. steady your spring caes o =r3
14 motion of s2eady, 6. What is the comdined force value of the =_
310N thatis, motioness? paired scates? P
4. Students should indicate their expec- g esareerid N arectium Rk emedussbon s =r’
tation of what the scales will read and scale ead? strengths of the batanced forces acting =P
why. 0030 odject.
5. Students should observe that the force
on each of the paired scales is less
than that on the single scale, but the
total forces between the paired scales SECTION REVIEW
maw'_“ximatdy cqual to the force L wWhatls a force? S A student pushes 3 stationary lad cact
on the single scale. 2 Mow are f0ce and energy related? With S0 N of force to the left At the
6. The combined values on the paired 2 WDE two Fctors Gateeming Dow moch byt ot bt bt e
scales should come to 10N, '"mﬁmm:.ﬁ“.xn dm"ow':‘m“w‘m
” MO response tothese
7. The strengths of the balanced forces &, WiNich type of forces can change w(w o
acting on an object depend on the ”W':o““"\m“
number of forces involved. While the
strength of each force may vary, the
sums of the forces acting in opposite 88 Qupterd
directions must be equal.
Identifying Forces _
Use the Section 4.1 Activity: Introduction m s«ond_object. Sanefiseing ecscgy (oo
g ) one object to the other. (4.1.2, p. 84)
to Forces— Identifying When Forces Are at Section 4.1 Revi
Work to give students practice in identifying ection ‘ ey ew . 3. the strength of the force and the
examples of forces being applied to change Assign the section review as a formative distance over which it is exerted
motion. assessment to help students solidify their (4.1.2, pp. 84-85)
understanding of Section 4.1. 4. unbalanced (4.13, p. 85)
If o force is o m or a pull, Section 4.1 Quiz 5. The cart will move to the left. (4.1.4,
how can forces be balanced? Use the Section 4.1 Quiz as a formative pp- 85-86)

assessment to check students” understanding
Forces are balanced when they act on a single o Section 4.1,
object but with equal magnitude and in oppo- .
site directions. Like the tug-of-war example Section 4.1 Review Answers
on page 85, balanced forces cannot change an 1. A force is a push or pull on an object.

object’s motion, even if the forces involved— (4.1.1,p.83)
such as two teams pulling on a tug-of-war 2. Energy is needed for an object to exert
rope with all their might—are quite large. a force on another object, and as the

force is exerted, work is done on the

88 Chapterd



(821 TYPES OF FORCES

Have you ever maoned a magaet coser and closer to
ancther magnet sitting oo a dosk? Suddenly, the second

t.‘g‘i; ot ¥}

DO ORICLTE HAVE TO BC TOUCHING TO
STON EXERT A FORCE ON CACH OTHERT

<> Questions
sHow con I determing
what iinds of forces

magnet leaps toward the magnet in your hand —snap! It are & work on an
moves without yoo tooching it But you do have to touch a x" S
soccer Ball 0 some mannce to get 1 1o move. This suggaests . ore contac!
that there are at beast two lund\hd forces at work kn cur x :::‘;u&m'
world. Are there moee? pt
One way to clasify foeces is based 00 whether cdjects :::’:::‘m
must touch for the force to be exertad. A contact force is
a foece that ats caly when two objects towch, or contact, © Terms
each other. A field force can act over a distance—an object i
Jocs not Bave to touch ancther obiect o exert a force oa it fesdfocce
Ficld foeces are sometiones called momconte? forves, Two free-2ody Gagram
important fickd forces are gravity and chectromagnetism.
Well examine those two forces in the next two sections.
Fot mow, Jet's constder some examples of contact forces.
Forces 89
Do objects have to be touching ~ Materials
to exert o force on each other? * wooden blocks (2)
* ruler
Section 4.2 * wall signs: normal force, tension, elastic
force, friction/drag
Objectives * images of forces in action
421 lefe:rn:hto between contact and Section Overview
fed o * Section 4.2 introduces students to vari-
4.2.2 Determine the types of forces at ous types of contact forces and how to
work on an object. depict them using free-body diagrams.
4.2.3 Create a force diagram to show the The section also introduces the concept
forces that are acting on an object. of field forces. The Lesson Plan Overview
has this section planned as a two-day
Printed Resources lesson.

* Activity 4.2: Types of Forces—Classifying
Forces (pp. 33-34)
* Assessment: Section 4.2 Quiz

Thinking about Force and

Motion

Use a turn and talk to get students thinking
about the types of forces that might cause

an object to move. Show two wooden blocks
stacked one upon the other on a desk or table.
Point to the top block and ask:

What can I do to get this block moving?

Invite students to discuss possible answers
with a neighbor, then choose one or two
students to share their suggestions. Most
students will suggest picking up the block

or some other means that requires touching
the block. Use a ruler to flick the bottom
block from under the stack, causing the top
block to fall downward.

Was a force applied to the top block?

How can you tell? Yes. The block moved, and
a change in motion requires the application
of a force.

Did I touch the top block to get it moving?
no

What can we learn from this demonstra-
tion? Some forces can operate even if they
do not act directly on an object.

89

Forces



