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AAPT/NSTA

1988 Introductory Physics Examination

Part I - SECTION A

Mechanics

1. A solid homogencous object has a mass of 1.0 x 107
kilograms and a volume of 5.0 meters’. What is the volume
of a 1.0 kilogram picce of this object?

(A} 50x 107 meter?
{B) 2.0x 10 meter’
(C} 5.0x 107" meter’
(D} 20x 107 ? meters”
(E) $0x10" meters?

2. A constant unbalanced foree is applied to a 2.0-kilogram
object which was initially at rest. If the object moves 4.0
melers in 2.0 seconds, what is the momentum of the object
alter the 2.0 scconds?

(A) 1.0 kilogram® meter/sceond
{B) 2.0 kalogram ®* meter/second
{C) 4.0 kilogram * meter/second
(D) 5.0 kilogram « meter/second

{E) 16 kilogram ®* meter/fsccond

S 5

R T

Graph 11
(R held constant)

Graph I
(T held constant)

Dnagram for OQuestion # 3

3, Two experiments were performed (o find the relation-
ship between the variables R, S, and T. Ln the first experi-
ment, T was held constant and graph [ above shows the
results of the measurements made while varying S and R,
In the second experiment, R was held constant and graph
[l abave shows the results of the measurements made while
varying S and T

If K represents a constant, which equation best repre-
sents the relationship between R, §, and T7

(A)S=KR+ T
(B} &

KT+ R
(€} § = KT/R
D) § = KR/T
(E) S = KRT
4. Which of the following 1s NOT a vector quantity?

(A) acceleration
{B) displacement
(C) cnergy

(D) force

(E} velocity

GO TO NEXT PAGE.
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5. In the diagram above, which graph deseribes how the
velocity of a ball thrown vertically upward changes with

Diagram for Question #5

time?

{A] A
(B) B
e
(D) D
(B} E

velocity |meters/second|

1 ST

B fis e s bemiors
711 o 3 S SR :
1 i U S SRR U
1Y) L — S - -
1l....... ....... b ommeees i
% 51015 20 25

time |seconds|

Diagram for Questions #6 and #7,

In the graph, the velocity of an object moviog in a siraight
line is plotted versus time.

fi. What is the acceleration of the ohject between 5 and 10
seconds?

{A) zero

(B) 2 melers/second”
[Ty 4 melers/second®
(1) 5 mulr:r:~"..«'s.r:c:n~ml2

(E) 8 metersisecond®

7. How far did the object travel between S to 10 seconds?
{A) less than 200 meters
{B) between 200 and 250 meters
() between 250 and 300 meters
(D) between 300 and 350 meters

{E} more than 350 meters

K If an object is accelerating, then the velocity of thal ob-
ject must be

(A) vcro.

{B) constant,
() changing.
(D) decreasing,

(E) increasing,

9. An automabile travelling at a constant speed rounds a
curve with a constant radius. The acceleration of the car is

[A) zero,

{B) tangent to the circle.

(C) directed toward the center of the cirgle.

{D) directed outward from the center of the circle.

(E) vertically upward.



10. The mass of an object can be reduced by
{A)} moving it to the equator.
(B} allowing it to fall freely,
{C) whirling it at the end of a siring,
{D} putting it in an orbiting satcllite,

{E} none of the abaove,

11. A ball is projected at an angle of 30" ahove the horizon-
tal with a speed of 10 meters/sccond. Assume the cffects
cansed by air resistance and the size of the Earth are neg-
ligible, Which of the following quantities change as the ball
moves through the air?

[. horizontal component of velocity
1. vertical component of velocity

IT1. acceleration

(A) only quantity 1

{B) only quantity ([

{C) only quantiry [11

(D) only quantities 1 and I
(E} only quantities T and LI

PIVOT

12. A force of one newion is approximalely equal to the
weight of aln)

{A) apple.
{B) clepbant,
(C) .

(D) human.
{E} nickel.
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,(—-—— |.8 meters ~e1
metal O— -
-7 rwﬂ’rj

ball

Diagram for Question #13.

13. In the diagram above, a metal ball at the end of a 1.8-
meter string is raised so that the string is horizontal and then
teleased. What is the speed of the ball at the lowest poant
of its path?

{A) less than 7.0 meters/second

(B between 7.0 and 9.0 meters/second
(Ch between 9.0 and 11 meterssecond
{2 between 11 and 13 metersisecond

(E) greater than 13 meters/second

14. 1f the speed of an object moving around a circle is
halved, without changing the radius, the acceleration of the
object will

{A) decrease by a [actor of four.
{B) decrease by a lactor of two.
(C) remain unchanged.

(D) increase by a factor of two,

{E) increase by a lactor af four,

15. A golf hall was struck by a golf club, Which forces are
acting on the ball asit is travelling through the air?

I force due to gravity
L. force due to goli club
1, force due to air resistance
(A} only force |
{B) only forces 1 and 11
() only forces [ and 111
{D} only forces 11 and 1]
(E} forces, 1, and

GO TO NEXT PAGE.
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16. A nel force gives a 10 kilogram object an acceleration

of 20 melers/sceond”. What acccleration will that same

net farce give a 20 kilogram object?
{A) 0.50 meler/second”
{B) 1.0 meter/second®
(C) 2.0 metersfsccond’
(D) 4.0 meters/second?

(E} 5.0 metersisecond”

17. The sum of all the forces acting on an object is ero,
Which statements could describe the object’s motion?

L. af rest
II. moving in a straight line with constant speed
1T moving in a circle with constant specd
{A) onlystatement |
{B) only statements [ and [1
{C) omly statements | and 111
(M} emly statements T and [

{E) statements I, 11, and T11

13, A ball is thrown straight upward. Which statement
describes the energy transtormation of the ball as o rises?

{A) Both kinetic energy and potential energy increase.

(B) Both kinetic cnergy and potential energy
decrease.

{C) Both kinctic cnergy and potential energy remain
constant,

(D) Kinctic energy increases and potential eoergy
decreases.

(E} Kinelicencrgy decreases and potential energy in-
Croases.

19 Which quantity is measurcd in the same unit as work?
(A} acceleration
(B} cnergy
{C) force

(D) impulse

(E)} weight
8 5
E A) E Cl
= E
= o
-] g
1lime time
. :
E
-’:u B} . E ]|
o
: :
=
E ’ g
lime 1ime

Diagram for Guestion #20,

200 A car starts from rest and is acted on by a constant force
along a straight and level road. The effects of air resistance
can be neglected. 1o the diagram above, which graph best
represents the momentum of the car as a function of time?

(A} A
(B) B
{Cy C
(D) D

(E) nonc of the above
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Diagram lor Question #21.

21 A car starts from rest and is acted on by a constant force
along a straight and level road. The effects of air resistance
can be neglected. In the diagram above, which graph best
represents the kinetic energy of the car as a function of
tirme?

(A A
(B} B
(€) C©
(D) D
(E) none of (he above

22 What does the area under a graph of nel force versus
time represent?

(A} work done

{B) acceleration

{C) displacement

(D} change of momentum

(E) change of potential energy

23. A bullet with mass my, originally meving with a speed v
in a horizontal direction, collides with and becomes im-
bedded in a block of wood with a mass mz. The block of
wood was initially at rest on a horizontal frictionless sur-
face. What is an expression for the speed of the block afier
the collision?

{A) mpvifmz

(B) mivy/{m + mz)
(€) myvy/{my - mg)
(D) {my + mz)vim

(E) maviimy
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Q

Diagram for Guestion #24.

24, A pendulum bob suspended from point § is released
from point P, and swings through point £ toward point R.
When the pendulum bob passes through point Q, which
statement about the tension in the string 1s correct?

(A} The tension is zero.

(B) The tension is equal to the weight of the pendulum
bub.

{C) The tension is greater than the weight of the pen-
dulum hab,

{D} The tension is less than the weight of the pen-
dulum baob, but not zero.

{E} MNone of the above are correct.

END OF SECTION A __|
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PartI - SECTION B

Waves, Optics, and Sound

25, Which statements are correct?

I. The wavelength of infrared radiation is shorter than
the wavelength of green light in the same medium.

II. The speed of light in water is less than the speed
of light in vacuum.

IT. The frequency of light is directly proportional to
its wavelength in the same medium.

(A) only statement T

{B) onlyslatements 1 and 11
() only statements 1L and TT1
(D) only stalements 1 and 111
{E) statements 1, IL, and [I1.

Eropagation of wave

e

AT

S N

—

\. /,,/

7

Diagram for Question #26,

26, In the diggram above, a wave pulse is travelling toward
the right oo a long rope. The diagram above represents a
photograph of the wave pulse at a particular instant. Which
statement 15 {rue about point P on the rope at the instant
the photograph was taken?

{A} The paint P is moving up.

(B} The point P is moving down,

{C) The point P is stationary, bul abont 1o move up.
(D} The point P is stationary, but about to move down.

(B} The point P is stationary, and will remain
stationary,

27 A source of waves 15 moving with increasing speed
toward a stalionary observer. Compared to the frequency
of the source, the lrequency of the waves measured by the
observer is

{A) smaller and decreasing,
(B} smaller and increasing,
(C} the same.

(D) greater and decreasing,

{E)} greater and increasing,

28, A standing wave paltern is established on a long spring.
If the distance between adjacent nodes is 0.40 meter and
the frequency of the waves is 5.0 hertz, what is the speed of
the waves in the spring?

{A) zero

(@) (.08 meterfsecond
(C) 016 meter/second
(D) 2.0 meters/second

(B} 40 meterssecond

29, When waves travel from one medium into another (e,
whenwaler waves travel from deep to shallow water), which
propertics of the waves MAY change?

I. direction of propagation
I Irequency

I wavelength

{AY only property 11

(B) only properties | and 11
(£7) omly properties T and [I1
(D) only propertics 11 and 111
{E} properties 1, 10, and 111



camera

X

Diagram for Question #30.

30, A camera 15 used to take a photograph of the flat mir-
ror umage of an nbject placed at position X in the diagram
above. On which point should the camera be focused?

(A} A
(B) B
(C) C
(D) D
(E} E

31. Which phenomenon can be used to distinguish between
longitudinal waves and transverse waves?

(A} diffraction
(B} polarzation
{C) reflection
(D) refraction
{F) spoed

Fape ¥ - AAFT/NSTA 1983 R Exam

32 An ubject is placed 15 centimeters in front of a converg-
ing mirror which has a focal length of 10 centimelers.
Which describes the propertics of the image?

DISTANCE OF IMAGE| SIZE OF | ORIENTATION
FROM MIRROR IMAGE | OF IMAGE
{A) lessthan 10 cm smaller crect
- {B) Ic_ss than 10 cm Iargt-'r - crucI
(C} between 10 cm and
20 cm amaller inverted
E_D] -!-mtwecn 1hem anrl - |
20 em larger inverted
- {—[] greater l.I:m 20 cm _1.—1r_g;r— -;«;rted o
(Al

e (B}
; o hi\‘\\\ 1 (cl
i
{E}

Diagram for Question #33.

33. In the diagram above, which ray 1s NOT drawn correct-
ly?

(A) A
(B) B
() C
(D) D
(E) E

GO TO NEXT PAGE,
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M. An object 1s placed 20 centimeters from a thin converg-
ing lens which has a focal length of 30 centimeters. Com-
pared to the object, the image formed will be

{A) erect, real, and enlarged.
{B) crect, real, and diminished.
() inverted, real, and enlarged.
(D} ercet, virtual, and enlarged,

{E) inverted, virlual, and diminished.

35, An object placed 20 centimeters from a thin converging
lens forms an image at 10 centimeters on the opposite side
of the lens. What is the focal length of the lens?

{A} 3.3 cenlimelers
(B} 6.7 centimeters
{C) Wicentimetors
() 14 contimeters

(EY 15 centimeters

36, When light [rom a point source passes through a small
circular opening onto a screen, it forms a spot of light sur-
rounded by concentric light and dark rings, What is the
name of Lhis phenomena?

(A} diffraction
(B} dispersion
(€7} inverse square law
(D) reflection

(L} relraction

37 Aninterference pattern is produced when red light pas-
ses through a pair of slits cut in an opaque surface, If the
red light is replaced with blue light the separation of the

bandsof light in the interfercnce pattern decreases because
the

(A} specd of red light s greater than speed of blue
Tight.

(B} frequency of red light is greater than frequency of
blue light.

{C} indexof refraction of glass depends on the color
of the light,

(D) wavelength of red light isgreater than wavelength
of blue light,

(E} energy of a photon of red light is greater than
encrgy of a photon of blue hght.

B3
!

T
U331Is

Diagram for Question #38.

38. As shown in the diagram above, monochromatic light
of wavelength X is incident perpendicular (o the plane con-
Laining a pair of narrow shits d centimelers apart producing
an nterference pattern. For what values of X in the equa-
tion dsin # = XA will the light intensity be a maximum?

CAY D L2 Bk
(B) 1/2,3%2,52...
(C) 1/2,1,32,2...
(D) 0,1/2,1,32,2...

(B} none of the above
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39 Which ohservation provides the BEST evidence that
gound 1% a wave phenomenon? Sound can

{A) refect,

(B) refract.

{C) shalter a glass,
(D) travel through air,

] {E) produce an interference phenomena.

L]

4. "Sound is not a lorm of electromagnetic radiation.
Which obscrvation provides the BEST evidence for this

statement?

{A) Sound can be refllected.
(B) Sound can be refracted.
{C) Sound can be diffracted.
(D} Interference effects can be produced with sound

{E)YSound travels through air at about 330
melers/second.

END OF SECTION B

END OF PART 1
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Part IT - SECTION C

Heat and Kinetic Theory

41. Which statemenl about evaporation and boiling at at-
mospheric pressure is correct ?

{A) Bubbles form during evaporation, but not during
boiling.

{(B) Evaporation and boiling are different words for
the samc thing,

(C) The heat of vaporization has a larger value for
boiling than for cvaporation.

f3) Boiling occurs al a delnile temperature, but
evaporation can occur over a range of femperalures.

(E) Nonc of these statements is correct.

lemperature

time

Diagram for Question #42.

42, The graph above shows the temperature of a mass of
water versus Lime as heat is added at a stcady rate to the
water, Which stalement is true?

{A) The plateau in region 45 should be the same
length as the plateau in region 2-3.

(B) In region 34 there is a change in the average
kinetic energy of the waler molecules,

{T) Inregion 1-2the molecules have a greater average
separation than molecoles in region 5-6,

(D) In region 1-2 the molecules have the same
average potential energy as molecules in region 5-6.

{E} Inregion 2-3 the molecules have larger average
kinetic energy than maolecules in region 4-5,

43, The walls of a vacuum thermos bottle are coated with
silver in order to reduce heat transfer by

{A) conduction,
(B} convection.
(C) evaporation,
(D) radiation

{E} sublimartion,

44 1T the number of molecules of anideal gasin a container
is doubled and the volume is halved while the Lemperature
is held constant, the pressure will be

{A) decreased by a factor of four.
(B) decreased by a lactor of two.

{C) unchanged.

(D} increased by a factor of two.

{E} increased by a factor of four,

45, Which describes the change in the boiling and freezing
points of water when Lhe pressure is increased?

boiling point [reezing point
(A) lowered lowered
(B) lowered m .
(C) raised [ lowered )
(D) raised raised

{E) not r:-hanzr,:; . nol changed
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46 The absolote (Kelvin) temperature of an ideal gas is
doubled. The average kinetic enargy of the molecules of
the gas will

(A) decrease by a factor of four.
(B) deerease by a factor of two,

{C) not change,

{[}} increasc by a factor of two.

(E} increase by a lactor of four,

47. Which are examples of heat transfer?

I. conduction of heal by a metal rod
11. radiation from an incandescent light bulb

T11. rising hol air

{A) onlystalement I

{B) onlystatements T and (1
(C) onlystatements I and 111
([} only statements I and 111

{E} statements 1, 11, and ITI

48. If each system has the same mass, which system has the
greatest entropy?

(A) ice al zero degrees Celsius
(B} water at zero degrees Celsius
{€) water at 50 degrees Celsius
(D) water at 100 degrees Celsivs
(E} steam at 100 degrees Celsius

END OF SECTION C
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Part I1 - SECTION D

Electricity and Magnetism

(A)

(B)

(C)

(D)

(E)

OOOOO O
DOOOO W
OOOOE O

Diagram for Cruestion #49.

49, As shown in the diagram above, a negatively charged
conducting sphere is placed between (but does not tonch)
two fixed newtral conducting spheres.  Which diagram
below best represents the distribution of charge on the
spheres after equilibrium has been established?

(A) A
(B) B
() C
(D) D
(E)y E

eEele
Q@@
&

Diagram for Question #50,

50. A positively charged conducting sphere (net charge =
+ 8 umits) is touched 1o a negatively charged condocling
sphere (net charge = -4 units). The spheres are otherwise
identical. Inthe diagram the + represents one unit of posi-
tive charpe, and the - represents one unit of negative charge.
Which diagram represents the amount of charge on the
spheres alter they are separated?

(A) A
(B) B
e
(0 D
(E) E

51. When separated by a center-to-center distance of 0.20
meters, each of two small electrically charged spheres exert
clectrical forces of magnitude F on cach other, IT this distance
15 increased o (.60 meters, the electrical force acting on each
sphere will be

(A) Fi3,
(B} 2F/3.
(C) F.
(D) 3F.

{EY none ol the abowve.

52, A charped panicle moves in a vacuum from a region of
high clectric potential to a region of low clectric potential.
Which of the properties of the charged particle will change
as il moves?



I. charge
1L electrical potential energy

L. speed

(A} only property 11

(B} only properties L and 11
(C) only properties T and 111
(D) only properties IT and 111
{E) properties 1,11, and 111

33. The electric potential at a distance of one meter from a
point charge is ¥, Whal is the electric potential at a dis-
tance of two meters from that point?

(A) 025V
(B) 0.5V
(C) V
(D 2V
(E) 4V

s M :__:“
nll

Diagram for Question #54,

54, In the diagram abowve, two large parallel conducting
plates are connected 1o a battery so that the top plate is
positive. Which statements are truc?

I. The direction of the electric field hetween the plates
15 from the top plate Lo bottom plate.

Il. The electric field at point P is larger that at
point M,
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1. The magnitude of the positive charge on top plate
is equal Lo the magnitude of the negative charge on bottom

plate.
(A} only statement 11
(B) only statements | and 10
(C) only statements [T and 111
(D) only statements | and 11

(E) statements I, 11 and 111

ammeler [A)

InG;

(B)

{C) (D)

(E)

symbol represents
a light bulb

Diagram for Question #55.

55, In the circuit shown above, which single light bulb of the
five shown in the cirewt should be removed from ils sock-
et so that the ammeter wall read zera?

(A) A
(B) B
(C) C
(D) D
(E) E

GO TO NEXT PAGE.
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- .
[ 3
F 1
- L]

LI -

IR 3

2 LA

- il
{A]

T R | R R %

R ?._J :
() (D)

Driagram lor Question # 56,

56. The diagram above shows a box with four terminals
labeled 1,2, 3, and 4. The following observations are made:

I. The resistance between terminals 1 and 2 1s R,
IT. The resistance between terminals 1 and 3 is 2R,
Which circuil could account for these observations?
(A) A
(B} B
(C) C
(D D
{E) E

5]_/:5- 5,
10-volt ' B,=1.0
battery - T glhim
R;= 2.0
ahms

Diagram for Queshions #57 and #58,

In the circuit diagram above, the battery has a constant
EMF ol 111 volts and negligible internal resistance. Two
resistors (Ry = L0 ohm and Rz = 2.0 ohms) and a switch
are connecled 1o the battery,

The diagram and information above are for questions #57
and #55.

57. When the switch is apen as shown, what is the potential
difference between points §1 and 527

(A)Y 0 wolts
(B) 33 volts
(C) 5.0 volts
(D) 6.7 volts
(E) 10} volis

3%, After the switch is closed, what is the potential dif-
ference across the resistor Ra?

{A) O wolis
(B) 3.3 volls
() 5.0 volts
(DY 6.7 volis
{E} 10} valts.



R - 0.50 ohm
=AMy

6-volt — ¢

battery = light bulb (3>

Diagram for Questions #3539 and #64).

In the diagram above, a 0.50-chm resistor and a light bulb
arc connected io series to a battery with a terminal voltage
of 6.0volts. The current through the resistor is 4.0 amperes.

The diagram and informaltion above are for questions # 39

and #641,
59. The current through the light bully is

{A) less than 1.5 amperes.
(B} between L5 and 2.5 amperes.

{C) between 2.5 and 3.5 amperes,
(D} between 3.5 and 4.5 amperes.
(E) greater than 4.5 amperes.

). If the internal resistance of the battery is negligible, how
much energy does the battery convert to electrical energy

in 10 seconds?

{AY less than 100 joules

(B} belween 100 and 200 joules
(C) between 200 and 300 joules
(D} between 300 and 400 joules

{E) greater than 400 joules
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61 What is the current through a 1.20-kilowatt toasier when

operating on 120 volis?

(A) 00100 ampere
(B) 0.0144 ampere
(C) 100 ampere
(I3} 1.44 amperes
(E} 10.0 amperes

62. A long, straight wire carrying an electric current is
perpendicular 10 a uniform magnetic field. What is the rela-
tionship between the magnitude of the magnetc force (F)

acung on the wire, and the current (T} in the wire?

Mote: k 15 a conslant.

(A) F = kI
(B) F = kI
(C) F=kA
(D} F = k/1°
(E) F = k1*

3. What is the relationship between the magnetic induc-
tion (B) and the distance (r} from a long, straight wire car-

tying a constant electric current”

Mote: k 135 a conslant,

(A) B = kr
(B} B = kr’
(C) B = kir
(D) B = kirt
(E) B = kir*

GO TO NEXT PAGE.
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Diagram for Cuestions #64,

&4, In the diagram above, an clectron is shown passing
through a region in space where a magnetic field and an
electric field are present. The magnetic ficld, as shown in
the diagram, is directed into the plane of this page. If the
electron passes through this region without being deflected,
what is the direction of the electric field?

{A) inta the plane of this page

[B} out of the plane of this page

{C) from the bottom to the top of this page
(D) from the top to the bottom of this page
{E) from the lcfi ta the right of this page

oz Sl
L I |

: | o electric
J : ) current
P v
A

electric

current

Diagram for Question #635.

65, 1o the disgram, two insulated wires cross each other per-
pendicularly forming four (1, 11, 111, and IV} regions in
space. Equa) electrical currents flow in each wire in the
direction shown by the arrows. In which regions will there
be points where the nel magnetic field is zero?

{A) regions 1 and 11
(B} regions T and I
{C) regions 11 and I11
(D) repions 11 and 1V
(E) regions 1T and [V

66. An electran is moving parallel to the direction of a mag-
netic field. The magnetic force acting on the electron is

(A) roro.
{B} in the direction of the electron’s motion,
(C) opposite the direction of the electron’s moetion.

(D) perpendicular 1o the direction of the electron’s
maolion.

(E} at an angle of 45 degrees from direction of
cleciron’s motion,

67. One metric unil for measuring a magnetic induction is
the tesla. Which combination of units is equivalent to a
lesla?

(A) joule/second

(B) joule/coulomb

{C) newton/{ampere * meter)
{3} newton * second/coulomb

{E} joule/{conlomb * second)
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Diagram for Question # 68,

68, In the diagram ahove, a circular loop of wire is placed
in a large uniform magnetic field. Lines L and § are per-
pendicular to the field, and act as possible axes of rotation.
Which action will NOT induce an electric current in the
lnop?

{A) The loop is rotated about the line L.,

{B) The loop is rotated about the line 8.

{C) The loop shrinks to hall its present diameter.
(D} The strength of the magnetic field is decreased.

(E} The loop is moved a distance equal to one
diameter to the left.

END OF SECTION D
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Part Il - SECTIONE

Modern Physics

69. In the Rutherford cxperiment, a beam of alpha particles
was directed at a thin gold foil. The observation that a few
alpha particles were deflected through Jarge angles led
Rutherford to conclude that

fA) gold aloms have a net positive electrical charge.

(B} gold atoms are less massive than alpha particles,

() the electrons of gold atoms move in specific orbits,

{D} there are small, massive, charged particles in the
pold ol

(E} the mass of an alpha particle is greater than the
mass of a proton.

0. A& metal surface emils photoelectrons when exposed 1o
blue light. 1f the intensity of the blue light is increased,
which of the following will also increase?

I. numher of photoclectrons emitted per second
1. maximum kinetic encrgy of photoelectrons

I, energy required to free an electron from the metal

{A) onlyl

(B} only | and 11
(C) only IT and 111
(2} only 1 and 11T
{E) IIT, and I

71. Excited atoms in a gas discharge tube return 1o their
ground state by emitting

(A} electrons,
{B) neutrons,
(). phiotons:
{D)) protons.
{E) quarks.

T2 Which has the greatest rest mass?
(A) alpha particle
(B} electron
(C) gamma ray
(X} neutron

{E] prolon

73. Compared 1o a 5.0 electron-volt pholon, a 10 electron-
volt photon has greater

{A) frequency.
{B) rest mass.
{C) speed,

{D} wavelength.

{E) none of the abowve.

74. De Broglic postulated the idea of wave-particle duality
for all matter, According (o this idea, the wavelength of an
object with a mass m and a speed v is proportional to

(A) mv.
(B) m?,
(C) v/m.
(D) Limv,
(E) 1/mv’.

75. In a nuclear reaction, alpha decay refers to
{A) any process that has a half-life.
(B} disintegration of an alpha particle,
{C) a decrease in an alpha particle’s energy.
{D) emssion of a helium nuclens from a nucleus.

(E) radiation damage to material inside a nuclear
reaclor,



T4, A particle 15 :miilii::d when radon-222 (*%Rn) decays
into polonium-218 (*§iPo). What is the particle?

{A) aproton

{B) ancutron

{C) a gamma ray
(D) 1 beta particle

(E) an alpha particle

77. In the equation for the nuclear reaction shown below
what is the value of N?

1 neutron + 13,-52[)-—4-'?%}({; + %Sr + M neulrons

(A) zero
(B) 1
{C) 2
(D} 3
(E) 4

78, Strontium-9%0 (S r}is unstable and decays by emitting
a heta particle. What nuclide is formed as a resull of this
process?

(A) SSr
(B) v
(C) 3sr
(D) Sy
(E) ggﬁr
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T3 In a nuclear fission reactor, the main function of the
moderator is o

(A) reduce speed of ncutrons in the reactor,
{B) increase the temperature of the reactor.

{C) reduce the number of free neutrons in the
reacror,

(D} increase the number of free neutrons in the
reactor.

(E} prevent reactions which release more than onc
neutron.

80. The annihilation of a proton and an antiproton
produces much more encrgy than the annihilation of an
EICE‘I ron HI'IL! i pusi[rnn bl’.‘CHum

{A) protons spin much laster than elecirons.
(B} a proton is much more massive than an electron,
{C) the positron s not the antiparticle of the eleciron.

(D} atthe same temperature, prolons move much fas-
ter than electrons,

{(E) at the same temperature, electrons move much
faster than protons.

[ END OF SECTIONE

END OF EXAMINATION



