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5 A slone is moving al constant speed in a horizontal
Part[ - SECTION A circular path on a frictionless lable If the speed of
Mechanics the stone is douhled without changing the radius of
the path, the centripetal force will be
DIAGRAM FOR QUESTIONS 1.2 AND 3 (A) one-Tourth as great.
i iB} one-hall as great.
I'he Graph Below Represents the Motion of an Ohject {C)} unchanged.

Traveling ina Straight Line, (D} twice as great

: ] | o — - (E) four Limes as great.
2o . _ .
i : \ £ An vhiect is projected horizontally from a vertical
FR 1 . I — : clifl on a horizontal plane. Al the same instant, a
£ ' . second object is dropped from the same height
= 'r _‘ ? Assuming air resistance can be ignored. which slate-
k L V ! — o I T ment 15 most nearly correct?
| | F | tA} The object that is projected horizontally hits
' S A8 X the ground first.
1 e lseconds] (B1 The asbyect that is drapped hils the ground first
I SRR the dratarition AT be S hisd BEreeE Uiy ) Bolh objects hit the ground at the same
I = 2 secondsandt = 6 seconds? il
. ’ () The heavier of the two objects hits the ground
AL L3 metersdsecond” firsl.
By 0.7 [“"'“”5"’5‘:‘:0“‘-11- {E) The denser of the two objects hits the ground
(C) 09 meters/second”, firsy:

(D) 1.0 metersdsecond

(E} 4.5 meters/second”. DIAGR AM EOR QUESTION 7

] ; . : |

2 How fur did the ohject travel belween times t = 6 Ly
seconds and 1 = 12 seconds? 1
(AY zero.

(B} 10 meters
(O 30 meters.
(0} 45 meters.

ST g I Il
{El 57 5 meilers. mass M

3. What is the average speed of the object for the firsi
& seconds?
(A 0.5 meers/second,
(B 2.5 meters/second. il

(C1 3.0 meters/second. Hovem
{0 3.3 meters/second.

e T An object with a mass M on the end of a rod is
(E) 34 melersisecond. moving mn a vertical circle with a constant speed.
The force exerted by the rod s
DIAGRAM FOR QUESTION 4 ¥ .
tA) the sameat poimis [ 1L L and 1%
Distance Versus Time Graphs (R} largest at point | ftop of circle).

(O largest at point 11
(D) largest at point 111 thotiom of circle b
(L) largestal poant 1Y

- B A car is 1o make a turn without skidding on an un-
banked corve with a radius of 90 meters. If the coef-
4 Which of the graphs above corresponds Lo mouon ficicnt of friction 15 064, what s the maximum

inustraight hine with positive acceleration” speed the carcan have?

(A A 1A) Lessthan 5 meters/second.

B! H (B Beween 5aml 10 meters/second.
() 'C. (1 Berween 10 and 15 meters/second.
My 1 (127 Between |5 and 20 melers/second.

iF) F. (£} Maore than 20 meters/second.



DIAGRAM FOR QUESTION9

Tap Wigw ol a Merry Cio-Kound
[~ T ] Tuining {iock wise
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g TN g EEnTR g g ETITTR) =7

X
12

A swudent is riding a constant  speed  merry-
go-round, as shown above. When the student 15 al
pomnt P which set of vectors shows the direction of
the student’s
I welocily ¥,

Il acceleration a, and

1. centripetal force F?
{A)
(B}
{(Ch

£}
(F)

MmN D>

Force can be thought of as the

(A) quantity that changes the velocity of an object.
(B) cnergy used (o move an object.

(0] guantity that keeps an object moving.

(I momentum of an object.

(Ev mass of an object.

If the speed of an objecl moving in a straight line s
increasing at a constant rate, the net force acting on
the object s

(A decreasing at a constant rate.
(R) zero

(C] consiant, but nol xero.

(I} increasing al a conslant rate.
(E} none of the above.

DIAGRAM FOR QUESTION 12

1518 e e

Y

Three spring scales are hooked 1ogether as shown
ahove The scales are al rest on a honzontal and [ric-
lipnless surface Someone pulls al poimes X and Y,

1983R — Page 1

but the whole system does not move. Scale | reads
50 newtons. The reading on scale 11 is

1A Zero.

(B 50 newions.

() 100 newtons.

(L) 150 newtons.

(£} MNone of the above.

DIAGRAM FOR QUESTIONS 13 AND 14

The graph below shows the nel force exerted on an object
(regarded as a particle) with a mass of 5.0 kilograms for a
distance of 9.0 meters. Assume the force is in the direc-
tion of the mation and that the motion is frictionless.
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distance |melers|

13 What is the work done on the object when 1t is
moved from 5.0 meters to 7.0 melers?

(AL 40 joules,
(B! B0 joules,
() 200 joules.
([3) 280 joules.
{(E) 3b0joules.

14 If the object started [rom rest, what is its speed afier
the first 5.0 meters”?

1A lessihan 2.0 meters/second.

(B} between 2.0 and 4.0 melers/second.
() between 4.0 and 6.0 meters/second.
(DY between 5.0 and 8.0 meters/second.
(E} more than 8.0 meters/second.

15 Energy igto joule as power i§ 1o
tA) wall
(B} kilowall-hour,
(C) newton,
(13} newlon-meter.
IEY nulé-second.

Go on to next page
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dAlmeters

DIAGRAM FOR QUESTION 16 20

:

19.

An object with a mass of 10 kilograms 15 al rest on
the top of a frictionless inclined plane 2.0 meters

high and 10 meters long If the object slides down 1.

this incline, what 15 the speed of the object as 1
reaches the bottom?

(A1 TO meters/second
B} 24710 meiers/second
(10 meters/second
(D) 20 meers/second
Ly 40 meters/second

What constant ner force is needed to produce a
change in momenium ol 200 Kilogram-
meters/second in 4.0 seconds !

(A} 5.0 newtons,
(B S0 newions
(T BOnewtons
(DY 100 newtons
(E) B0 newtlons

Which ol the lollowing 15 a possible unit for
momentum?

(A} newtlon.

(B} joulefsecond

01 newton-secand,
1DY . kilpgram-meier.
{E} kilogramssecond.

A 5.0 kilogram  block traveling at 4.0
meters/second collides with a swationary hlock of
cgual mass on a horizontal frctionless surface. 1
the blocks stick logether after the collision, what 15
their speed after the collision?

(A} zero,

iB) 2.0 metersfsecond

(C) 2.5 merersssecond,

() 4.0 meters/second

(E) 20 meters/second,

42,

-

A urdanium atom al rest sponanecusly decays into

twor fragments. Which of the Tollowing slatements s

always true”

(A} Kinelic encrgy is constant

iB)  The two lragmenits have equal kinenc encrgy.

() The speed of one fragment is equal 1o the

speed of the other

The sum of the momenta of the two fragnients

153 Z€T0,

{E) The sum of the kineuc energies of the twa
fragments is zero.

oy

I the distance between the center of the carth and a
satellite were halved, the force ol gruvitation he-
tween the earth and the satellite would be about

[A) one-fourth as great.
(B} one-hall as great.
(C) the same.

(I3} twice as great

(B} four limes as great.

Two slationary badies attract each other with 4 gra-
vitational foree of 3.0 1 10" newlons, What will he
the force il the mass of gach body is tripled”?

(AT 15 10" pewtons.

B} 30x10" newtons,

IC1 455 10" newtons.

(D} 2.1 x 10" newlons.

(E1 4,15 10" pewions.

Which of the following is net a vector quanlity !
{A) cenlripelal aceeleration.

{B) gravitational force.

(O momentum,

(L3 weght.

tEy waork

I the amplitude of a pendulun undergomng saall oy
cillalions is halved, the period of uscillation will be
approximately

{A) one-fourth as great

(B! one-half as greal.

C) unchanged

(D) twice as great,

tE) four limes as greal

END OF SECTION A
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Part I - SECTIDN B 28 When periodic waves move from one medim into
Waves, Optics, and Sound danother, which .:Ittl’ the [Bllowing properties corlainly
dores mot change?
25, Which term describes a fraction of 2 periodic wave’s (A) Irequency, .
wavelength divided by its entire wavelength? (B} speed of propagalion.
( (C} wavelength.
A} Phﬂsv.?. (D) amplitude.
(B) Speed. (LY none ol the above.
() Wavelenglh.
(1) Period.

(E] Amplitude —
DIAGRAM FOR QUESTION 249

DIAGRAM FOR QUESTION 26

=

e

Speed af propagalion of waves = 10 melers/second

—

29 Wuwves are traveling with a speed of 310
meters/second toward line PO as shown in the dia-
gram above. If the entire sel of waves MN passes
the line PCY in one second, what is the wavelength
ol these waves?

Boib gy

260 A siring lixed al both ends as shown in the diagram
above i5 sel into a standing wave vibration. It the
length of the string 15 6.0 meters and the frequency
af vibration s 340 her (cyclesd/second), what s

the speed of the waves in this stong 7 IA) 075 meters.
(A 340 metersdsecond. LB) 1.3 meters.
B 6RO metersfsecond. LCr 3.0 meters,
{CF 1020 meters/second. {_D} 6.0 meters
(D) 1360 metersdsecond. (E) 12 meters.

{E} 2040 meters/second.

300 A sining is fixed at each end. For all standing waves

D]A{iRA_M FOR QUESTION 27 formed an the stnng, the length af the string must
be equal to
= == {A) ihe wavelength.

/'“\ /\ {B} one-half the wavelength.
e e R 1T awhole-number multiple of the wavelengLh.
Rt e {0 a whole-number multiple of one-half the
wavelength,

27, Two douhle pulses on a string are senl toward each (E} noneofthe above.

other as shown above. Which of the diagrams below

shows a situation thal cannot be produced as the

pulses pass through each other?

Goon to next page

s /"\K /"‘x\ gz y
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DIAGRAM FOR QUESTION 31 34,

Pl

Tonurlacd

ERULS SRR

A ray of light, initally traveling in a vacuum, is inci-
dent on the surface of a flal transparent material as
shown in the diagram above. Part of the light 15 re-
Mected at the surface and part is refracted. The angle
between the reflected ray and the refracted ray is

{A)
(B}
(Cl
()
(E)

less than 40°.

between 407 and 507,
between 07 and 1007
between |00 and 1407
muore than 140°

MAGRAM FOR QUESTIONS 32 AND 33
35

-

- N
ohject I r
Thin Converging Lens
32 An object placed two focal lengths from a thin con-

verging lens forms an image. As the object s moved 1

toward the lens, the image initially moves

{A)
(B)
tc)
(D)
(E)

away from the lens and decreases in sive.
away lrom the lens and increases in size.
toward the lens and decreases in size.
toward the lens and increases in size
Loward the lens and remains the same size.

An object is pluced two focal lengths from a thin 17
converging lens. The magnification of the resulting '
IMage 15

1A
B)
(C}
()
{E)

one-fourth,
one-hall,
e

L,

[our,

An object is placed 30 centimeters from a thin con-
verging lens with a focal length of 10 ¢entimeters.
The image will be described as

(A}
(B}
Wy
(D)
(E)

real and 7.5 centimeters from the lens.
virtual and 7.5 cenlimeters from the lens.
virtual and 15 centimeters from the lens.
real and 15 centimeters from the lens,
real and 30 centimeters from the lens,

DIAGR AM FOR QUESTION 35

medium | medium 1

Monochromatic light follows the path shown in the
diagram above, Compared with the light in medium
I.the lightin medium [ hasa

{a)
(Hi
()
()
(E}

lower frequency.
higher frequency.
lower speed.
higher speed.
greater inlensity.

Il the earth-sun distance were doubled, the intensity
of solar radiation at the earth’s surface would be

{a)
LB}
(i
(D)
{E)

one-fourth as greal,
one-half as greal.
unchanged.

1wice as great,

four times as great,

“Light is believed (o act like o wave.” Which experi-
mental observation provides the hest support for
the gquoted statement ?

(A} Light can be reflected by u mirror.

(B} Light s scadered when passing through
smoke

(C) Light forms Lght and dark bands after passing
through @ narrow slit

(D) White hight can he hroken into its component
colors by a prism.

(E} Lights bent by a gravications] field.



38,

The Lines Shown are Amplitude Maxima One Wave-

Which of the following cannol be polarized”?

(Al
(B)
()
([
{E}

Radio waves

Standing waves on a siring.
Microwaves

Sound waves,

Light.

DIAGRAM FOR QUESTION 39

length Apart.

BRI

S Pwo

Plane waves incident from the lefl pass through 1wo
slits as shown in the diagram ahove, When do waves
arriving al pont P have a phase difference of 80"

[Lhat i1s one-hall wavelength?

(Al
(B}
i)
(T3
(E}

never,

once every half cycle
once gvery cycle,
twice every cycle
atall times

Uipague Material

4.
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DIAGRAM FOR QUESTION 40

B

Lereen with Image

A projector forms a real image on a screen. The
lower hall ol a projector lens s accidentally covered
[see diagram ), One will find that

(&)} the focal length is increased.

iB} the focal length is decreased.

(Ch only the botlom hall of the i1mage will be seen
on the sereen

() only the top half of the image will be seen on
the scraen,

(E) none of the above isiTue.

END OF SECTION B

END OF PART 1

DO NOT TURN THE PAGE
UNTIL INSTRUCTED TO DO SO
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41

42.

43

44,

Part Il - SECTION C
Heat and Kinetic Theory

The kilocalorie is the amount of energy necded 1o
raise (he temperature of one

(Al pound of water by 1 Fahrenheit degree.
{B) pound of water by | Celsius degree.

(T kilogram of waler by | Fahrenheil degree
(3} kilogram of water by | Celsius degree
(L) pgram of water by | Fahrenhen degree

A kilogram of pure steam at 1007 Celsius 15 con-
dersed to water a1 1007 Celsius and then s cooled
1o 807 Celsius. The heal of vaporization (o1 water ul
1009 s S} k)localories/kilogram. How much heat
energy 1s given offin this process”

(Al B0 kilocalories.

(B) 100 kilocalories.
MO 520 kilocalories.
(1) 340 kilocalories,
ik 560 kilocalories.

Cne kilogram of lead at 907 Celsius (s placed into
one kilogram of water at 10° Celsius. Assumic the
mixture s well msulated. When the mixiure
reaches thermal equilibrium, the

(A} temperature change of the lead will be equal (o

the temperature change of the water.

() temperature change of the lead will he preater
than the temperature change of the water

{C) heat lost by the lead will be greater than the

heal gained by the water.

heal lost by the lead will be less than Lhe heat

gained by the watar,

(L) none of the above are true

(o

{ine hendred grams of we at 07 Celsius s added 1o
400 prams of water at 167 Celsius in a beaker.
Assume no heat energy is lost to or gained rom the
beaker or other surroundings. If the heat of fusion
of water is 80 calories per gram, whit is the linal
equilibrium temperature of the muxture”

(A} -4.0° Celsius
(Bl 1.6 Celsius
¢ 07 Celsius

(0 1.6 Celsius
tE) 4.0° Celsius

45,

46,

Ldensny

Lyl v

48,

Two liters of a gas are expanded from one atmo-
sphere ar 00 kelvin to Tour liters at 400 kelvin, The
new pressure of (the gas s

(AL 33 atmospheres.
(B} /6 mimospheres.
() 243 atmospheres,
() 3/2atmaspheres.
(E) & atmospheres,

The temperature of gas X is greater than the tem-
perature of gas Y. Compared (0 gas Y molecules,
the molecules of gas X certainly must have greater

(A speed

By momentum.

L) mass.

(0} kinetic energy.
(E}  potential energy.

DIAGR AM FOR QUESTION 47

Y o \\_ ‘B T i
-
| smiprraiu. Femperaan lemipeis
= A
=
=
(RN LT . = —
i)
Lermperatui Femaetaiare

Which of the above graphs best describes the densi-
by of an ideal gas as a function ol 15 absolule
temperalure, al constant pressure ?

(AT A

iR B

W) c

iy D

tF1 E

The deal gas law, p¥ = nR7T, describes the candi-
tion of gases best when the

EA}L density of the gasis low,

(B]  pressure s high.

WO gasis colorless,

(D} gasis diatomig,

(EF temperatuce is close to absolute zero

END OF SECTIONC



Part 11 - SECTION D
Electricity and Magnetism

49, Ingeneral, a positively charged clectroscope
(A1 has more electrans than pratons.
{B) has fewer electrons than protons.
iC) repels a negalively charged object,
(D30 has the same number of protons as electrons
(E}  has no prolons.

DIAGRAM FOR QUESTION 30

-
|

50, The electric field lines shown in the diagram above
could ke caused by which of the following
conditions?

CHARGEON | I CHARGEOMN ]
(A + |
o® - e
i) I N |
(1 ' R = ]
(E) + Il -

IMAGRAM FOR QUESTION 31

. Albmelers

o,

==
O+

Pl melers .

L‘_ 1.0 meter
&

Pand 1Y = 2 0 microcaulambs

[Land 11 = | O merecoulamb

o
,1
J

1983R — Puge %

51 Four spherical objects carrying posilive  electnic
charges 1, 11, 1L, and 1V are arranged as shown
above in the disggram for question 31, The electnic
force is least between charges
(A Tandll
Ry TandlIl
10y land 1V,
tr Mand HI
(tET Hand IV,

52, A unit that may be used to measure electric figld in-
lensity is the
[A) newion.

(B)  coulomb.
(Ch wol
Y volt-meter.
tE} newlonfcoulomb.
DIAGRAM FOR QUESTION 53
Top Plne
A [ ] \ M A
(R A A A A A
: ' f |
: ‘ ’ J i , i
Hotiom Plue
23 Two closely spaced paralle]l plates are charged by a

batiery  The elecinc field 15 directed from the
hottom plate to the wop plate. Which of the lollowing
stalemenits is false?

iA) The upper plate is negative and the bouom
plite s posilive

(BY The elecine force on a proton placed in the
clectric field between the plates is upward.

{C) The electric force on a charged particle be-
lween Lhe plates is smaller near the plates Lthan
itis midway between the plates.

{13 The electric force on an electron placed be-
tween Lhe plates s downwiarnd

LE) The electric foree an a particle beltween 1he
plates 15 independent of the mass ol the
particle.

Go on to next page
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54

DIAGRAM FOR QUESTION 54

2volts

30 valis

CHRSIE

In the diagram abowve, circular equipotental lines
are drawn at 60 volls, 30 volts, and 20 volis about
an electric charge +q. The total work done in
moving an abject with u charge of 10 coulombs ftom
position Y ta position X is

(A} zero

{B] 40 joules.
{C) 110 joules.
(D 200 j0ules.
(E} 400 0ules.

Gravinanonal and electrnical farces are sunilar in the
sense Lhat for point oyects or sphencal distributions
bivth are

(A} always attractive and strong.

(B} always allractive and weak.

(C) directly proportional to the square of the dis-
Lance of separation.

inversely propactional (o the square of the dis-
tance of separation,
inversely proporlional (o
separation.

Dl

(L} the dislance ol

Whalt 15 the minimum equipment needed 1o deter-
mine Lhe power dissipated (0 a resistor of unknown
vilug vonnected (o a direct current power supply”
(A awvoltmeter

(B}  anammeter

) anammeter und a stopwalch.

(13 anammeter and a voltmeter.

{E} anammeter, a vollmeter, and 1 stopwaich

MAGRAM FOR QUESTION 57

R, = 3.5 ahms

AW

W

r———
—
4

i

Povwer Bupply wilh
alermimal wollage
ol TR wvalis

57,

58

VWA

The current through resistor R in the diagram
above is

(A} 2.0amperes.

(B! 4 0amperes,

(C) &.0amperes.
(D) 12amperes.
IE} 18 amperes.

DIAGRAM FOR QUESTION 58

Ry o= 4 frobs

(]

= My Hy=4an

cihiFis

At

The total resistance of the circuil shown above is

LAY 2.0o0hms.
(B 4.0ohms.
(1 6.0 ohms,
[y ®.0ohms.
(E) 12ohms.



DIAGRAM FOR QUESTION 59

A lanms > dahme

— AW AWW——

a4,

+

[E—

————
r- st t ¥oling
- Peower S pps

bl

6l

Terminal
¥iollage
= Y wnlis

In the circuil above, what is the power dissipated by
the 4.0 ohm resistor”

(A 36 walls,
(B} 64 wals,
[C) %6 walis

(I3 128 wals
LEY 144 walls.

DIAGRAM FOR QUESTION 60

ars
D

A constant voltage power supply is connecled o g
lamp us shown above and the current 15 measured
wilh ammeters at Tand L 7 a second similur lamp s
connected into the circuil by closing the swich, the
curreni al

(A) Twill remain about the same.

(B} 11 will remain about the same

() 1 will become about hall as large.
(D 11 will become about hall as large.
(E}Y T will become abour twice as large.

A charged parncle moving inoa vacuum al a constant
speed enters a uniform magnetic feld. 10 the initial
motion of the particle is perpendicular 1o the
magnetic field lines, the particle will

{AY follow a circular path.

(B} (ollow o parabolic path

ICY experience aretarding magneuc force

(D} expericnce no magnetic force

(E} esperwnce a magneuc force mn the direction of

the particle’s motion.

62

3.

64

\ wilch

s
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HAGRAM FOR QUESTION 62

1l 5

An electron (e) moving in the plane of the page be-
tween o pair of magnetic poles as shown above, will
be deflected

tA)
(R}

£

out of the page, {that is, toward you),
inLe the page (that is, away from you).
{C) woward the N-paole.

(1) toward the S-pole.

(E) innone of the above ways.

DIAGRAM FOR QUESTION 63

Sorth-Seeking Bad
al o pass Megdbe

£
m

Wire undier Campags 1
J""- Cany an Electin Curren

A wire 15 localed directly vnder and parallel to a
compass needle that 1s pointing North. An electric
current is starled in the wire by closing the switch.
The Morth-seeking end of the compass needle will
(A} remain undisturbed.

(B} deflect toward ihe East.

(T deflect toward the Wesl

(D be disturbed, hut finally point South,

(E] be disturbed. but finally point North.

The magneuc force
charged  parlicle
following ?

| The parlicle's charge.

2. The particle’s velociy.

3. The magnetic Neld strength.
(A) Jonly
(Bl land 2only.
(00 1and Jonly,
(D) 2and 3 only.
{E) I,2,and 3.

experienced by a moving
depends upon which ol the

(Go on to next page
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DIAGR AM FOR QUESTION 65

magnets ficld e page x

magnet fehl = T newionsfampere meie
4 X o x x x
L b4 x x b4 b4
i+
-
= v o= 2 metersfsecond
" x x x X X
x x x x x x

Asaumme that wire s perpendicobar to directicn ol
o anad o directon ol magnens fekl

A D 10-meter conductor 15 moving at g speed ol 2.4
melersdsecond a5 shown in the diagram above
While the conductor is in the magnetc feld of n-
tensity of 10 newtons/ampere-meter lthe poltental
differgnce induced across its length is

LAY rerin

(B 2.0 volls.

tCh 5.0 valts

) A0 vols.

(E1 200 valis.

DIAGE AM FOR QUESTION 646
gt et bl isalee pags o TEE AT
: A Ll x k] L} L] L3 5 A L) k]
: X & . L3 L] A A x ] s ¥
! i
e BT S S i R SR R sty

T x ¥ A L A ¥ 4 W x ¥
% P Pooax ¥ A ¥ ox roox
I I N e T S S B S S |

.

cne Mg rew 2l Higm

Freagh Don term Magrein |20l

A closed conductive loop enters, moves Lhrough,
and leaves a uniform magnetic ficld as shown
above., Which of the following indicates 1he direc-
tieen of the induced conventional current in the loap
al the three locations”

LA A TN 1]

LOC A THIN LI

counlerchiockw e

FEra

| LOCATION |
click wise fary

B sounlerclockwise clockwisg

Fas el SO

Closck wssg

F1rdl

wlowk wrse

(b wrnierclockwise | counerclockwse | vountereloek wise

viouniere ook wise

DIAGRAM FOR QUESTION 67

I he diggram below shows a wire which s perpendicular
to the page, moving in a ciccular path,. The magnetie
field between the N and 8 poles 1s uniform and 1he
speed of the wire is constant. The letters A, B, C, I,
and E show positions ol the wire.

CTTETLEECN P ! 1 TEI

= :
il ~
7 3 o
1 &
k. 'fa".""
q" -
A Sya &
67 The induced emf {that 15, vollaged i the wire 15 a

mgne e Treld b page

X M wm ¥ ou

08,

minimum when the wire 15 ar pasition

(A} A
Bl B
r C
D D
{E} E

DIAGRAM FOR QUESTION 68

x x x X x F g x X
4
X x x % x x|x x
1 ;I|B|
X ¥ ¥ ¥ x x x X
I-‘_L‘-'— A Gl W
X X A x x x| ®x X
J
x X X X ¥ x x X

As shown above, a rectangular loop of wire is
moving in the direction y through a uniform
magnetic feld directed inte the page, The plane of
the loop is always perpendicular (o the direction of

the field. Which of the following is true”
{AL A clockwise conventional current s induced

inthe loop,

tR1 Positive charges will be in excess on side B of
the loop.

{C1 Positive charges will be in excess on side C of
tha loop

(13 Positive charges will bean excess on side 12 of
tha loap,

tEF A counterclockwise conventional current s m-

duced in the loop.

END OF SECTION D
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Part Il - SECTION E
Modern Physics

69, Which type of radialion has the greatesl cnergy per

photon?

fAY Gamma,

{B)  TInfrared.

() Microwave,

D Miravialet

(E} Visible.

DMAGRAM FOR QUUESTION 7O
By
’ E,
T ' " Dnagram of the energy

E, levels for an atom
E.

0. Transition |in the drawing above represents absarp-
tuon o a photon of blue light. Transition 11 could
represent ahsorption of
(A) radio waves.

(B infrared radiation
(C) green light,
() uliraviolel radiation.
{E} none of the above.
71, The bright-hine spectrum produced by isolated and

excited atoms of an element contams wuvelengths
thut are

LAY charactenstic of the parbicular element.

tB)  the same for all elemenits.

(T evenly  distributed throughout  the
Spectrum.

(D) dependent upon the intensity of the source.

[EY  deseribed by none of the above,

visthle

12
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In an experiment on the photoelectric effect with a
melal whaose work fungtion wis 3 8 electron volls,
an opposing voltage of 80 volis was found to just
reduce the currend to zero. This indicated that the

1A released electrons had an average of 8 electron
volls of energy.

{B) released electrons had 118 electron volis of
£nergy.

1) photons siriiking the metal had 4.2 electron
volls of energy.

(¥ photons striking the memal had 3.8 electron
volls of energy.

[E} photons siriking the metal had at most 118
electron volts ol energy.

An atomic particle of mass o moving at speed v is
found to have wavelength h. Whal is the speed of a
second  particle with mass 2 and the same
wavelenglh?

(A1 Sy,

B w

(C) v

(D 2w,

(E) v

Consider the lellowing slalements:
[.  Anatom has two energy levels whose energy
dilference matches the energy of a photon,
[ Thelower of these two levels is occupied by an
electron,
. The higher of these twa levels is nccupied by
anelectron
Which af the following must be true for the alom o
absorh the photon in a ong-photon process?
{A) Bothland Il
(B} Baoth Hand 111
iC) Only L
() Only 11
L Cmly 11

Radium (°3 Ra) undergoes negative heta decay.
What is the daughter nucleus”

ta) 5iRa
(B " Ac
(C) “pac
oy Fr
(E) 72 Ra

Go on to next page
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16

Tk

T8

79

80

A radioaclive sample has a half-life of nine months.
Whal fraction of the original activity will remain
after three years”

(A 1f2

(B} 1/4.

Wy 148,

Dy 1716

(B} 1/32.

The atomic mass number of an element is

IA) always equal 1o or less than 11s atomic number.

(B} alwavs greater than or equal 10 s awomic
number,

IOV sometimes greater and sometimes less than its
aturmic number,

(D} equal to its atomic number excepl in the case
of isotopes.

(E)  always equal 1o the number of protons in the
nucleus

Thorium (%) Thi undergoes alpha decay. What (s
the daughter nucleus of this process?

(A T Th

{B} . Ru.

(C) I Ra

{0y % Rn.

(E1 " Rn

Atoms whose nuclei contain the same number of
protons, but different numbers of neutrons, are
called

LA} alpha parlicles.

tB) isotopes.

(C} isobars,

(D) isomers.

(E) positrons.

According to the special theory of relativity, which
one of the following quantitics has the same value
for all uhservers?

{AY Lhe length of an object.

(B} the speed of an object.

1) the duration of a lime interval.

(13} the speed of light ina vacuum.

[E} the mass of an abject

END OF SECTION E

END OF EXAMINATION



