G55 A
1) The figure shows two forces, each of magnitude 4.6 N, acting on an object. The angle between these forces is 40°, and they make
equal angles above and below the horizontal. What third force will cause the object to be in equilibrium (acceleration equals zero)?
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A) 4.3 N pointing to the right
E) 8.6 N pointing to the right

- 3. /1 %
The figure shows an acceleration-versus-force graph for three k g o ; t ) fa”ﬁ
objects pulled by rubber bands. The mass of object 2 is 36 kg. ;i*f il + - -
What are the masses of objects 1 and 3? - % 3ai {\x : f,«}‘f.
A)14kgand 90kg B)72kgand 18kg C)90kgand 18 kg ' : % Za) g - - =3
D)14kgand 72kg E)90kgand 14 kg Problem 1 % ta LT
N

B) 7.0 N pointing to the right  C) 9.2 N pointing to the right D) 3.5 N pointing to the right

0 1 2 3 4 5 =8
Force (mumber of rubber bands)

Problem 2

A 7.0-kg object is acted on by two forces. One of the forces is 10.0 N acting toward the east. Which of the following forces is the

other force if the acceleration of the object is 1.0 m/s2 toward the east? Pull P
A)6.0Neast B)3.0Nwest C)l12Neast D)S.0Nwest E)7.0Nwest

Two weights are connected by a massiess wire and pulled upward with a constant speed L a0
of 1.50 m/s by a vertical pull P. The tension in the wire is 7 (see figure). P is closest to

A)1225N.  B)187.5N.

A stationary 1.67-kg object is struck by a stick. The object experiences a horizontal force
given by F = at - bt2, where ¢ is the time in milliseconds from the instant the stick
first contacts the object. If @ = 1500 N/(ms) and b = 20 N/(ms)2, what is the speed of the object

C)245N. D)125N.  E)25N. .

- Ny

Problem 4

just after it comes away from the stick at ¢ = 2.74 ms?
A)22m/s B)39m/s C)33m/s D)25m/s E)2.5m/s

One revolution is the same as:
A) 2rmrad B) r rad

C) n/2rad D) 57rad E) 1rad

The displacement of an object oscillating on a spring is given by
x(f) = xmcos(w t + ¢). If the initial displacement is zero and the initial velocity is'in the negative x direction, then the phase

constant ¢ 1s: -
A)O0 B) /2 radians

C) n radians D) 3m/2 radians  E) 27 radians

A man, with his arms at his sides, is spinning on a light frictionless turntable. When he extends his arms:

(A) his angular velocity increases
(C) his rotational inertia decreases

(B) his angular velocity remains the same
(D) his rotational kinetic energy increases

(E) his angular momentum remains the same

Heat is:

A) energy transferred by macroscopic work  B) atemperature difference C) energy content of an object
D) energy transferred by virtue of a temperature difference - E) None of the above.



10) The diagram shows a pipe of uniform cross section in which water is flowing. The directions of flow and the volume flow rates

(in cm®/s) are shown for various portions of the pipe. The direction of flow and the volume flow rate in the portion marked A are:
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A) downand 15 cm®/s B) down and 11 cm?/s C)downand 9 cm’/s D) uwpand 11 cm®s E) - up and 15 cm?/s

11) A certain heat engine draws 400 cal/s from a water bath at 25°C and transfers 200 cal/s to a reservoir at a lower temperature. The
efficiency of this engine is:

A) 80% B) 75% C) 50% D) 25% E) 20%

12) The diagram shows four pairs of large parallel conducting plates. The value of the electric potential is given for each plate.

Rank the pairs according to the magnitude of the electric field between the plates, least to greatest.
—20% +70%  +20% +70Y 10V +90Y  + 30V + 80

1 2 3 4
A) 1,2,3,4  B) 4,3,2,1 C) 2,3,1,4 D) 2,4,1,3 E) 3,2,4,1

13) BEAMSFRUREVRKFHRA—BENAB LRI T LR 2B FEGAERET » RBTEAM Rl 315 R 3R 69 3% B B AT ?
A v B) (@m+tM)v/m C) mv/(m+M) D) (m+tM)v/M E) None of the above.

14) An electron moves in the negative x direction, through a uniform magnetic field in the negative y direction. The magnetic force

on the electronis: ~ A) in the positive y direction.  B) in the negative y direction. C) in the positive z direction. D)
in the negative z direction. ~ E) in the negative x direction.

15) Immediately after switch S in the circuit shown is closed, the current through the battery is:
A) Vo/Ry B) Vo/(Ri+Ry) C) 0 D) VR, E) To(Ri + R)/(RiRy)

Problem 15

16) A long straight wire is in the plane of a rectangular conducting loop. The straight wire carries an
increasing current in the direction shown. The current in the rectangle is:

A) zero B) counterclockwise in the left side and clockwise in the right side

C) clockwise D) clockwise in the left side and counterclockwise in the right side

E) counterclockwise
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17) FFIA WA B4 » 75 ER?
ABREHEZSHYBAGRE MY BAEHLBRNYE ARG L] e ha
ORXFTHLESHYRAAMERNODE DAEEIZEMBRADIKEYE E) Rr%ik Problem 16

18) 1 Bt ERHENSVEET? A)625x10°  B)1.6x10%  ()6.02x10% D)1.6x10®  E) 6.02x10%

19) —ERBmBEEEOERER > FHHRBEETETOAEETLITEL?
A)ma B & B s — AL By fEgia it e —&  C)MERE LA 8 5 sh B 0 & 5
D)= EReEBMERs —Riass B) B80S HE 8B — 501w

20) —E A 0bglom’ - Wik A 10cn;3 MARFEREL > KRAFRL 1g/em’ » RIARE A BABBE S D ?
A) 2cm B) 3cm C) 4cm D)6em™ E)8cm






