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AT - ~ BEST COPY AVAILABLE
Previous math and science conrges |
have taughﬁ you to.use the_éuncepts_of'
time and measurement. >Yoq have learned
to perform simple ope¥ations such as
meésuring the diétance.a meving bq&y tra-
vels over a certain time iﬂtervai,
This LAP will zo bevond these elemen—
tary applications. It will anab}a you .
to measure movement using mulitiple flash

photography and the strohoscope. Also, it

will introduce vou to the function, a mathe-

matical tool that is used extensively in
physics.

When you have successfully completed

this LAP, you will be able to use thase

concepts to aid you in the study of linearv

and circular motion.
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BEHAVIORAL OUJEC TVES:

After you have completed tia prescribed course of study, you will be

able to.

i 1.
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Use the concept of muit1p flash photograghy to:
a. determine the speed of an ODJECL moving in a straight line,

b. . determine the flash rate needed to restrict a given object's
movement a cértain amount during the flash.

c. determine the flash rate neﬁded to take pictures of a moving
object at certain distance 1nLerva1s

Use. the speed of a stroboscope to determine the speed of an object
undergoing VOpeL1t1ve moticn.

a. Express any given number in powers of ten (scientific) notation.

b. Perform the four fusdamental mathematical operations on any
numbers expressed in powers of ten notation.

c. Give theforder of magnitude of any number expressed in powers of
ten notation.

a. Give & one half page discussion ¢f the method of triangulation,

b. Measure distances using the method of triangulation.

c. Give a one quarter page discussion of a procedure that uses the method

of triangulation to find distances to "near" stavrs..

Give a one page discussion that gives two arguments to show our world is

three dimensional,

Solve problems using the concept of significant digits.



I. Reading and Problewns

1HC 3

o

. ppe. 737,
. 20, 24-30; exs. pps. 37-39
. 2, Williams, Modern Physics:

II. Laboratory

PSSC LAB Guide - Ekperiment i~1.

o
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S VAL T e

A flash cawmera was sei up (0 Laks sicturas swoving projectile. The
shutter speed of the vamers was N Lf the projectile moved 5 m.
L0

between the two picitures, what wos its gpeed? {Assume the spead remained
constant) ' ' '

A stroboscope is made up of four quarter sections: one clear, one
opaque, one clear, and one opaque. A light is directed onto the
stroboscope which is rotating at the rate of 50 revolutions per minute.

a) What is the cime interval from the end of one light impulse to the

end of the next light pulse?

b) What is the time interval- from the end of one 11ght pulse to the
beginning of the next ?

S8implify the following:

a) 3.2x 10°% + 4.6 x 107°

b) 7.4 x 10° + 3.9 x 10

3 -
c) 2.1 x 10 x 3.3 x 10

Discuss the method of ﬁriahgu1ation. In your discussion you should
include a diagram and a sample probiem iilustrating the method of
triangulation.

Present an argument that shows our world is three ‘dimensional.
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6. a. A-person measures a rectangular selid and finds the length to be
5.3 m., the width fo he 7.69 m, Lr’ the height to be 3.397 m.
What is the volume of this rectangular solid?

-

b. The height and base of a triang]n are 3.2 and 6.97 inches respectively.
What is the area of the. triangle?

IF YOU BAVE SUCCESSFULLY MASTERED THESE GOALS, A PROGRESS TEST IS
SCHEDULED. ‘




BEHAVIORAL ORJECTIVES:

. Do ad e e 1 E bty wntr wilY Wi
After the compiziion of “he prascs e dourss ol shuaty vou will be able

to:
7. Define:
8. a direct proportion relalion
b. an dnverse proportion ralatioun
¢, a function
d. the inverse square relation of light
e, iInterpolation and extrapolation
E. ecaling
8. Use power laws and the concepts of similar figures to determine
the dimensions of one geometvic ifdgure given the dimensions of a
similar figure. ‘
9. a. . Find the distance from an object te a light given the intensity
of the light and of another light whose distance from the object
g known.. :
b, Find the veliaviva distances from two lights to an object between
the lighta, given the Intensity of the Vights and the total
distancn between the Lights.
10.  Deterwine in whal proportion you must strengthen an object if you increase
its tinear dinensicns and wish to maintain lhe same strength/weight ratio.
RESOURCES
I. Reading and Problems

1. PSSC, Physics: pps. 40-51, exs. 8-, i1-12, 19-20, 24-25.

I1. Labaratory (Consuit your teacher).

6
O

ERIC

Aruitoxt provided by Eic:



ERIC

e nvadvesigtan

b) the inverse square relztion of light

c) a direct proportion relation

The volume of one cylinder is eight times the volume of another similar
cylinder, 1f i civcumference of the base of the smaller cylinder is
2

3 cm., what is the civcumfacence of the bage of the larger cylinder.

The distance botween twe street lamps is 60 m. Where should an
observer stand betwszen the lamps if be wants one lamu to be four times
as intense as the olher?

8, If you scale up all the linear dimensions of a rectangular solid
by 9, how much do each of :

1) volume
2) surface area

b. A steel ball is hanging from a rope 1 cwm. in diameter that just
supports i1t, If you incrvease the volume of the ball 5 times, how
much do you need to increase the diameter of the rope so it will
continue to support: the ball? ‘
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Textbooks

1. Physical Science Study wommictee, Physics, Iod edicion {D. C. Heath and
Company, 1965).

2. Williams, Metcalfe, Trinklein, Lefler, Modern Physics, 2nd Edition (Holt, ~
Rinehart, and Winston, Inc., 1968j. :

Workbooks

1. Physical Science Study Cowmitree, Laboratorv Guide, Physics, 2nd Edition
(D. C. Heath and Company, 1965) . o . .
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BATIONALE

st

So féf in our study of Physiﬁs; we have been primarily.
interested in how a body ﬁoved rather than what makes it move.
We have constructed élaboraté graphs to show the displacement
and velocity éf a moving body and from these graphs, we have
been able to calculate the velocity and the acceleration of
the body. Howhere did we take into coneideration what makes
an object move or whdﬁ makes it stop moving.

In this LAP we will study what makes an object move and
what makes it continue moving. From this we will go into an
enalysis of the motion of objects "neérv the earth's surface
and. the various forces acting on such objects. PFinally, we
will go into an.analysis of centfipétal motion and its applica-

tions for the moticn of satellites.
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BEHAVIORAL OBJECTIVES:

By‘the completion of the prescribed course of study, you wiil
be»apleﬁto: |
1. a)ZState Galiled’s Law of Inertia.

b) 'Give. at least a one-half page explanation of the thought
experiment that Galileo used to discover his law.

2. Demonstrate your understanding of the relationship betwéen
the mass of ﬁ body, the change in velocity qf a body, the
force acting 6n a body, and the time in which the force
acts by being sble to state an squation showing this rela-
tionship and being able to célculate the value of one of

ih _ the variabias given tﬁe value of the other three.

3. Demonstrate your understanding of the similarities of inertia
and gravitationél mass by writing a one-halfl page paper com-
par@hg and contrasting them (your paper should contain the
definition.of the two terms, properties they have in comﬁon,
and properties they do not have in common).

L. Take szeveral forces acting on a body.and resclve them into

the net force acting on the body.




II.

III.

IV,

Reédings:
1. PSSC - Physiesv AL vpas. 338-322: 2 pps. 323-325,
pps. 328-329; #3 vps. 325-328; # pps. 329-331.

2. Taffel -~ Physics, Its Methods and Meanings: #1 pps. 102~

103; #2 pps. 103-106; #3 pps. 107-108; #4 pps. 54-58.

3. Willisms -~ Modernm Physics: #1 pps. 85-86; #2 pps. 86-89;
#3 e d /ﬁ#

Problems:

33C - Physies: #1 ______; #2 pps. 332-333 exs. 3, 6-10,
3

v

l.
: Hy p. 333 exs. 25-31.

-]
 —
I

s 26225 §3

e el

2. Taifel - Phyaics, Ita Methods and Meariings: #l H
#2 ppz. 111-113 exs. 1{3-4, 6-12), 1(1-2, 7-10, 12, 1li-

1573 #3 : il pe 59 exs. 1(1, 3-4).

3. Williams, Modern Phyaics: #1 ; #2 pps. 94-95 1-3,

e and

6-7, 125 #3 5

Laboratories:

1. PS3C - Laboratory Guide, ppz. 35-40,

2. Taffel -~ Laboralory Hanusl, Physics, Ihs Methods and

Meanings, pps. 27-33, 53-57.

Visual:

1. McGrew Hill Filmstrip - Force and Motion.
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3. Di

a) A railrosd

direction does

scuss gravitationsl mass

cuss bths tho

of Inevtia.

g 12 P

00

o5 ma

engine

143}

a8

-+

tracks a

sead of 35 m/sec.

77}
——d

The brakes zre applied
and the engine decelerabes constantly ond stops in 25 Sec,

what is the maganitude of the bhraking force and in what

Y
-

it actd

object with ms m is azcted on by o certain force

i
w0
[t4]

o

to give it an acceleration of 20 m/sec.”, and if another

object m. is acted on by a force four times as great to

¥

give it an aceeleration ol 15 m/sec.”,

what 1

o

4 the ratio

of m2 Ho m?

and inertial mass.

1. « Consider the following diagram:
el
‘ rd
o
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What is the resultent force acting on this object?
2. The retarding force of air resistance on a baloon is pro-
portional to the square of the velocity. For a certain

certain smount, bhis force is given in

™

.balocn, inflated

W

IS

newtons by F =.2V" where V iz the velocity in m/sec. The

baloon and the air inside have a combined mass of 10 gm.
a) Draw graphs of the baloons acceleration as a functi¢n of

velocity when you pull it with a 1.8-newton force amd 7.2~
newton force.

b) Yhat is the maximum velocity that the baloon will reach
in each case?

c) If the mass were 5.0 gm., how would this affect the maxi-

mum velocity?
d) what do you think would be the effect on the maximum
velocity if you inflated the bazloon to a larger volume?
Q ’
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By the completion of the prescribea éoﬁrsévaf study, youa will

will be able to: |

5. Demonstrate your understanding of the relationship between
the mass of a body, the gravitational force acting on a body,
the alr resistance acting on a body, and the amount gravity
accelerates a body by being able to state an equation show-
ing this relationship and being able to calculate,the value
of one of the variables given the value of the other three.

6. Demonstrate your understanding of projectile motion by being
able to take an object projected at a given angle and;

a) determine the horizontal énd vertical displacement of the
object's velocity when it was projected and at any time
thereafter.‘

b} determine the horizontal and’vertical displacement of the
object in a given time interval.

¢) determine the time of travel of the vrojectile.

d) dréw a position time graph for the projectile's motionl
for a given time interval.

7. a) Derive a formula that will enaple you to calculate the
speed of an object moving in & circular path of radius R
when the object's period of motion is T.

b) Use the formula derived in part (a) to calculate the value

of one éf the variables if the other twe 2re glven. |

8. a) Derive a formula for centripetsl acceleration in terms of
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(1) speed and periad of moiiouw, ov
{(2) speed and radius oI the circle, or
(3) radius of the cirecle and period of mobtion,
b) Use the formulas derived in part (&) to calculate the value
of one of the varizbles if the obther two are given.
9. a) Derive a formule for centripetal force in terms of:
(1) speed and radius of the cirele, or

' (2) radius of the circle and period of motion.

fu

b) Use the formulas derived in vart {(2) to find the value of

§

one of the varizbles glven the vslue of the other three.

¢

ERIC
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onIQURCES

I. Re&dings:

1. PSSC - Pnysics: /I8 pps. 335-336; & pps. 338-340; #7, 8,
9 pps. 340-347.
2. Taffel -'Physiés, Its Methods and Meaning: #5 pps. 77-79;

#6 pps. 84-89; /7, 8, 9 pps 90-9L.
3. Williams - Modern Physica: 5 ; 46 pps. 102-103;

#7, 8, 9 pps. 103-108.

II. Problems:
1. PSSC - Fhysices: #5 p. 354 exs. 1-2, L, 7; #5 p. 354
exs. 3-15; #7, 8, 9 pps. 354-355 exs. 16-21, 24-25.

2. Taffel ~ Physicz, Its Methods and Meanings: #5 H

#6 pos. 84-09 exs. 1(1,3), 2(%), 1(4-9(, 2(16-19);
47, 8, 9 pps. 98-100 1{54), 2(10-12, 1(10-13), 2(20-22).

3. Williams, liodern Physics: #5 . ; /6 ; #7, 8, 9

oo

prc |]-11"'112 exas., 1"7-
IITI. Laboratories:

1. PSSC - Laboratory Guide: pps. L1-45.

.

2. Taffel - Laboratory lanusl, Physics, Its lethods and

Meanings: pps. 67-70.
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wnat is the aiz rasistunc SR i dv owhose masy 1s

o n , . .
0.5 kg &t o voint on the oowd Y i ceelerution of
gravity is 9.81 m/sce.” and Lhe nol Coecs 2ciing on the ob-

An artillery piece is firved at an znpgle of 20" with the hori-
zontal with 2 muzzle velocity of 120 m/sen.
a) what are the X and ¥V coordinates of the shell after 1.2
_sec.?
b) How long will the shell be in the iy (sssume the muzzle
of the gun is cven with the ground).

c) How far horizontally =will the shell travel?

. 3]

Draw a position time graph fop thiaz shell from the time

[o8
st

it weg Tired to bthe tims 1t renchad lts apex.

0'12 cm

I a proton move: in o siroulea orbit of radius 2x1

and goes i of the way around the circle in .0005 sec., what

is the specd of tho protont

a) Derive o formula for centripets? seceloration in terms of
speed and periocd of mobtlon.

b) An object moves in a cireulur i path with radiusg 7.3x10“2m

with a speed of E.Yxloh m/sec. what 1is the centripetal ac»‘

celeration of the object?

a) Derive a formula for centripelal force in terms of radius
of the circle and pericd of motion.

b) An object of muas 25kg moves around n circle of radius

10 m in .9 sec. hat is the centripelal force acting on

this object?

9
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If an airplane it o+ so

angle

ﬂ
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. - N - Y - \ [ U SRR B
hits a targst wnich 13 1 “m bopizanta)

what should the gltiitude of the

A mortay iz fived at zn she horizontal and

at an angle The muzzle velocity
both times w2z 200 m/sec. Determine uhether the projectile

.zontally in both cases.

N

e

travelsd the same hor

cliflt 500 m high pointing at an

&5

A cannon 13 gituated on o x

angle of 30° sith the nurizontal, Tt ig has 2 muzzle velocity
of 300 m/zac.,
a) Bow long wiil she pi Pte ritiin in the alre?

b) How far horizontaily uwill the projectile haove traveled

¢) Drav s cositicn tiwme sesph for bthis preisctiles motion.

A rifle ig pointed upuzr i 2t wn sogle of 459 with the hori-
zonbal and sighted on s objsct that s 350 m herizontally

from she end o she rifle.  Simvtiinegusly, ths rifle is

Plred and the object 1o dropned from rest, 1L the muzzle
velocity of lne rifle 12 170 m/aec.,
a) At what time will the Lulled Rib ths object

b) wWhat will be
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By the complsbtion of hho wrescribe: mnéy, you will

be able to:

10, a) Derive = formule that will enable you te determine the
restoring force actin on =2n object that is undergoing
simple harmonic motion.

b} Use the formulaiderived in part {a) to caleculate ths
value of one of the variabies given the value of the
vther three.

11. a) Derive a formula that will enable you %o determine ﬁhe

.

period of an objsct that is in simple harmonic motion.

to celculate the value

~——

Bb) Use the fommula derived in wpart (2
cf’ ons ol the variablea giveﬁ the volue of the obher two.
12. a) Derive a formula that wi-ll enable you to debermine the
restoring force acting on the an of a pendulum.
b) Use the formula derived in vart{s) Lo calculute the value

of one of the variable: given the valuz of the other two.

13. a) Derive 2 formauio thah will enahle you to determine the

b) Use the formula derived in nurt(n} %o colculate the value
of one of the variables ziven the value of the other two.
1., Give a detailed argument thab will debermine whether there

is such =z force as cenirifur=2l foree.

ERIC .
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II.

III.

Readings:

l.

PS3C - Physics: #10, 11, 12, 13 pps, 347-350; /1l pps.
350=353.

Taffel - Physics, Its Methods and lLieanings: /f10, 11, 12,

13 pps. 94-97; #1L p. 122.

Williama, Hodern Fhysics: #10, 11, 12, 13 pps. 119-122;

#1l .

P

Froblems:

l.
2.

P33C - Physica: #10, 11, 12, 13 p. 355 exs. 26-32; #l4 .

Taffe? - Ihvsics, Its ilethods and Meanings: #10, 11, 12,

13 pps. 98-100 exs. 1{7-8), 2(13-1), 1(14-15), 2(24-25);

My .

Gdilliams - Kodern Physies: f10, 11, 12, 13 ppsx 122-123

eX'S- f‘\.(l_u)’ 3(‘6”’1())’ P‘\(l—t’z‘)’ }3(1.4‘.}-

Laboratories:

1.

Taffel -~ Laboratory Msnual, Physics - [h3 Methods and

Meaninga: pws, 19-21, Ll-ll, L9-52.

1a



1. If an object of mass ¥ «g is wundergoiug simple harmonic
motion and has a period of 1.8 sec., vhat will be the re-
storing force ascting on the object if it is displaced 3 m

)

from the origin?

2. Derive a formula that will give you the peried of an object

that 1is undergoing simple harmonic motion.

3. a) Derive a formule that will enable yon to detemaine the
restoring force acting on the hob of =2 pendulum.

" b) Consider the following diagram: F\

1. If the mass cf the ball at the.end

of the pendulum is 20 kg, what iy : \

the magnitude of the linear restor- #¥m \

ing force acting on it vhen 1t is at _ \,
"the top of itg s3rc?

2. What 13 the wneriod of the pendulum?
N 3

L. Is centrifugal force a fictitiouas forece? Justify your

answer.

ERIC
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Booksﬁ

>l

1. Physicsl Science Study Committse, Physics, 2nd edition

S
(D. €., Heath and Co., 12(5).

2. "Taffel, Physics, Its Mebhods and Heanings (Allyn and

Bacon, Inc., 1965),

Williams, Metcalfe, Trinklein, leller, Nodern Physics

3. :
-t

(Holt, Rinehart, and Winaston, Inc., 1968),
Lab Hanuals; : “

1, Physical Science 3tudy Committee, Physics Laboratory

Guide, 2nd edition (D. C. Heath and Co., 1965).

2, Taflfel, Physics, Its Msthods and meonings Laborabtory’

Hanual (allyn and Bacon, Inc., 1965).

Pilmstrips:

~

1. Force and Hotion (MeGraw Hill Book Comvany)

14
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BEST COFY AVAILABLE

RATIONALE

In the previous LAP we studied the
dynamics of motion. What causes an object
to ch;nge direction, er to accelerate, of
ta step. We studied the types of forces
that cause such behavier.

In this LAP we will concern ourselves
primarily with three things: momentumn,
work, and energy. We will determine why a
car does more damage than a baseball when they
hit an iject even if they are traveling at
the same speed. We will learn what is meant
by work and various ways in which work is
performed. Flnally, we will study energy
and see why we say that it is the ability‘of

an object to do work.
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P

Behavioral Objectives

By
be able

1.

the completion of the preseribed course of study. you will
to:
Define impulse of a force and work problems relnting to

this definition.

Define momentum of a body and work problems relating to

this definiticn.

Demounstrate your understawnding of conservation of momentum

a. Writing a one«page papar describing e=xperiments that
‘have been performed to demonstrate that momentum 1s
conserve. .

b. Working problems relating to conservation of momentrm

in the interaction of several bodies.

Define the center of mass of twe joteracting bodies and

work problems relaking to this definition.

Demonstrate your understanding of the relatjonship between
conservation of momentum and velocity of center of mass by

being able to derive a formula showing this reléfionship.

Demonstrate your understanding of rocket propulsion by
stating a formula involving the totsal mass of a rocket, the
mass is ejected, and the change in velocity of the rocket

and working problems relating to this formula.



Resources

1. Readings:
1. PSSC - #1 pps. 378~079: &% pps. 350-33%; #3 pos. 581-387;
#4 pps. 387V-388; #5 pps. 305-391; #& vps. 38i~-398,
2, Taffel - #1, #2 pps. [13-114; #3 pps. Ll4-116; #4, #5, #6 .

3. Williams ~ #1 - #3 pps. 99-92; #4&, #5, 56, .

2. Problems:

1. PSSC - i), p. 397 ex, 1-7; #2 pps. 397-398 ex. 8, 10-13;
#3, pps. 398-399 ex. 13-14, 16-18, 26; #4 pps. 399-400
ex. 21-22, ie, 27-33; #5 4 #6 p. 398 ex. 20. |
2. Taffel - #1, #2 %ps. 117-118 ex. 1 (1,2), 2 (5,6) 1(1-3) 2(8-9);
#3 pp. 117-119 ex. 1(2-4), 2(6-8) 1(4.,6-7}, 2(10-11);
#a, ds, G
3. Williams - #1-#3 pps. 92-93 B(16“i7), B(12-14, 16); #4, #5,
e,
3. Laboratories:
1. Physics, Its Methods and Meanings: Lab 14
2. Physics, Its Methods and Meanipps: Lab 15

3. Physics: Lak IT1 -~ 7

4. Physics: Lab III - 8-




SELF-EVALUATION 1

1. An 1800kg. car increasas ifs speced at a-uniforms vate Ina
straight line from 15 @/azc te 30 nfsec in 7 sec.

(a) What impulse acted on this cav?

(b) What force produced this acceleration?

2. A motorcycle traveling at 7 m/sec increases its speed to 18 m/sec
in 10 sec.

(a) What was the initial momentum of this motexcycle?
(b) What was the final momentum of #his motorcycle?
(c) Wnat impulse acted on this motorcycle?

(d) What was the magnitude of the force acting on this motorcycle?

3. A bomb having a mass of 100G kg. caplodes in the ailr into two
_pileces that fly out wvertically {a oppusite directions from one
another. If the mass of one piece is 33 kg and the mass of the

~other piece is 67 kg, what is the ratio of the velocity of the first
plece to the velocity of the secound plece?

4. a. Define center of mass.
b. A 5 kg ball is moving towards a 20 kg ball at rest with a
speed of 3 m/sec. >

1) If the balls are 72 m apart, how far is the center of mass
from each ball? .

2) What 1is the velocity of the center of mass?

5. Derive a formula that demonstrates the relationship between
conservation of momentum and center of mass.

6. If a rocket of mass 5 kg ejects 100 g of fuel through the exhaust

nozzle with a speed of 100 m/sec, what is the change in velonity
of the rocket?
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A FuiToxt Provided by ERIC

Write a three page roport on v-pi=y s lbvree laws O planetavy
orbits. Your report should inciuvde diagraus ani tables of data

to illustrate each of these threc lows.

Write a three page paper explaining three different theories

concerning the structure of our solar svstem.

Write a paper explaiuning the Law of Unlversal Gravitatiem. Your
paper should include a statement of the law, a mathematical
derivation of this law, iaboratory tests of the law, and some

applications of the law.
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Aruitoxt provided by Eic:

o . o ®

Behavioral Objectives

By the completion «f tar pregoribad voirss o stuay. you will be

able to:

1.

Define work anid werh pyoiloms 5ol .ay to this definition.
Demonstrate yous anderstanaing o7 kipenic saergy by deriving

a formula that will erable vou to caloviate the kinetic

energy of s tody and work preblems rélating to this formula.
Demonstrate your understanding of the change in kipetic energy
that cccurs when two bodies interact and the force of interaction
is a constant repnlsive force by:

a. deriving o formuia that shows thiu relationship and working
problems relating to this formula.

b. presenting 2 cne-qusrter page aryument thar shows the
total kinctic encrgy changes during the interaction but
is the same aftor the interaction 33 it was before the
inferacitivin.

sl osnows

c. derivirg a feovauis © thin transfer of klnetic
energv reloelive to the centoy of mass of the two bodiles

and woriing problems relativse to rhis formula.

d. deriving forimulas that will .zive the velocities of the
bodies after the intevactien snd working problems velating
to these formulas,

3

i RESCGURCES

e

4

Py

J

1. Readings:

1.
2.

3.

PSSC ~ #1 pps. 402-406; #Z pps. 406-407; i3 pps. 407-417.
Taffel ~ #1 pps. 136-137; #2 pps. 155-156; #3 pps. 156-157.

Williams -~ #1 pps. 124-126; #2 pps. 131-132; {3 .

2. Problens:

l.

2.

PSSC - #l p. 418 ex. 2-5; #2 pps. 418-419 ex. 6-11, 13;
#3 pps 419-421 ex. 15-16, 18-25, 28-31.

Taffel - #1 pps. 166-148 ex. 1(2). 2¢9), 1(1-2,4) 2(12,13,15);
#2 pps. 168-170 ex. 1(1-2), 2(11-14), 1(1,6), 2(15);
#3 pps. 169-170 ex. 1(8}, 2(15, 2(17-1&, 22)

Williams - #1 pps. 120-130 A (1-4), A(1-2,4}, B(%,11-12)
#2 pps. 135-136 ex. B(I), A(3-4), B(8-9); #3 .

&

by
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Aruitoxt provided by Eic:

1.

W.
e

a. Define work.-

b. A force of 25 ut is direched fowards o dry ice puck at an
nrai and moves the puck 5 m.

How much work is dome bLv ¢his Foree?

What is the kinetic energy of a proton (mass = 1.7 X 10 “'kg)
When it is moving at a speed of 3.5 X 10% m/sec?

Derive a formula that shows the total change in kinetic energy

that occurs when two objects interact and the force of interaction
is a constant repulsive foree depends cn the magnitude of the force
and the change in separation of the objects.

A ball of wass S kg is mov
t at ee

8 ing towards a ball with mass 25 kg
which is at res 1 !

af 20 m/sec.
a) What are the initial kinetic enerpies of both bodies?

b) What are the velocities of each mass after the collision?

c) What are the final kinetic energics of hoth bodies?



AT RIS m'r*) T %
FESRRVIFI UL SO ATS BN IR ELE B

1. A set of pulleys with on idea. MA of 12 15 (zed fo raise a 240 1b
safe a heighr of 6 fi.

. ' a. Draw a diagram oi tne set of pallioes,

b. If there iz no fricihi

mal losu, whan effort must be applied?
c. How much cord will be pifled in by the effort?
d. What is the work input?
e. What is the work uutput?
2. A wheel and axle whose radii ‘are 1 m and .25 m respectively is
used to lift a wieght of 50 nt.

a. Assuming it is an ideal machine, what effort will be
required to operate it?

b. If the effort really nseded is 17.5 nt, how much force is
used to overcome friction?

¢. What distance must the «ffort move te raise the weight 8 m?
d. Wnat is the owrk output?
e. What 1s the work input?

3. A 9 ft. board is used to make an inclined plane to roll a barrel
to a platform 3 ft. above the floor.

a., How much work would be rrquired to vaise the barrel directly
from the floor to the platform?

b. If friction is neglected, what pffort would be required to
roll the barrell up the incline?

O . ’
B ‘ ‘ 8

- * o . - . . e - o - .
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Aruitoxt provided by Eic:

SECTION 3

Behavioral Objcctives

By the cecmpietion of (i vy oot ool oonrae
able to:

i.

srmina the total

or

State a 1ovrusa thet w.obl onabio wou to e
energy in an Intevacnion ceiwvees a mass and & svring bumper

and work problems relaving (o this Lormola.

Demonstrate your undurstanding of the gravitational potential

energy and kinetlc enevgy of a bedy that is suspended at

height h above the garth bv:

a. deriving a formulu that will enable ycu to determine the
gravitationul poteutisl encegy of a body at height h.

b. stating a formula that shows the relationship between
thase twe envigies Lo cevms of the teial energy of the

system and wothing problbrns relating Lo this formula.

Demonstratre your understanding of gravitational potential
) & ¥ :

energy for an object at auv separation r from the earth by

deriving a foramla that wili eanbic yon to detormine the
gravitational poten:ial w~aevey o tLis objest and working
problems relating to rviis formula,

Demonstrate your understanding of the forces required to
put an object in orbiz avound the earth or to free jt from

hle to:

!

the earth's gravitational pull by being &
a. determine the escape kinetic energy of any given object
ou the earth's surface,

b. derive a numerical walue for the escape velocity of any

object frem the surface of the earth.

‘
~

c. determine the Linding enerpy of any given object to any

Other given obijerct.



Resources

1. Readings:
1. PSSC - #1 pps. 422~426; #2 pps. 426-~433; #3 pps. 433-434;
it pps. 434-437,
2. Taffel - #1 ___; #2 pps. 157-161; #3 pps. 161-162; #4 pps.
162--164,

3. Williams - #1 : #2 pps. 130-131; 43 s #4

2. Problems:
1. PSSC - #1 pps. 438-43% ex. 1-5, 7-8, 14-16, 19; #2 pps. 441~
442 ex. 20-21; #3 p. 442 ex. 22-23; #4 p. 442 ex, 24-26,
28-30.
2. Taffel - #1 ___ : #2 pps. 169-170 ex. 13,7,9), 1(7-10, 13-14),
2(16,21); #3 p. 170 1(11}; #4 p. 170 1(11).
3. Williams - #1 ___ ; #2 pps. 135 - 136 ex. A(I—Z), A(1-2),

B(7); #3 & #4

3. Laboratories:
1. Physics: 1Its Methods and Meanings, Lab 19
2. Physics: Lab III - 12

3. Physics: Lab III - I3

10
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1.

s -2
A mass of 1.5 X I10% by aidding with s rroo of 200 2 10 m/sec
on a frictionless s : Yy wiTh on ospriug bumber which has
a foree constant of 103 wr/n.

a. What is tha kinetic encrgy before the crllision?
b. What is the maximum compression of the spring?

c. What is the potential energy when the spring is compressed
one-quarter of the way?

An object is suspended 25 m above the earth. What will de the

kinetic energy and gravitational potential energy of the object
when it drops 20 w? .

What is the gravitational potential energy of an object that is
1.8 X 10° m above the surface of the earth if the radius of the
earth is 6.37 X 10% m and the mass of the earth is 5.98 X 102% kg?

What is the binding energy of a 1200 kg satellite to the earth?

11



AL L INCRARY

I. Books:
1. Physicel Science Study lormiistaz - rhesics, Seceond Bdition
- -~ Ot atb it .-;
(D. C. Heath and Co., 1963).

2. Taffel - Physics, Its Methods and Meanings (Allyn and Bacon,

Inc., 1965).

3. Willjams, Metcalfe, Trinklein, Lefler - Modern Physics,

(Holt, Rinehart, and Winston, 1968).

II. Laboratory Manuals: @

1. Taffel - Physics, Its Methods and Meanings Laboratory Manual,

(Allyn and Bacon, lac., 1963}).

2. Physical Science Study Cormittee - Physics Laboratory Guide,

(D. C. Heath aad Co., 1965),

12



