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PHYSICSB
SAMPLE EXAM |
Time - 90 minutes

70 Questions

Directions:Each of the questions or incomplete statements below is followed by five
suggested Solutions or completions. Select the one that is best in each

case.

1.A spring scale is supported on a 4.A mass m attached to the end of a
horizontal table by two equal hanging spring vibrating about its equilibrium
masses, each 10 kg, as shown below. position is described by the

displacement x vs time graph as shown
AT below.
10kg 10k

The scale reading will be ]_\\_//_ —

(A) On

(B) 50n

(C) 100n Which of the following graphs

(D) 150n represent the velocity vs time and the
(E) 200 n acceleration vs time graph?

2. Two forces E and 1-5: are acting at a point (0, as -
shown below. L 7 t 11 t

0 III.

Which of the following is very nearly Veloci ty Acceleration
the resultant vector of E— ﬁ? (A) | 1l
(A) (B) ~— (B) | 1l
(©) I 1
(D) I |
© / ® / (E) i |
(E) - 5.A 50 newton block is attached to a

L spring scale which is attached to the
3.A 1200 kg car isdriven over thetopof  front of acart. Theblock ison a

ahill, the cross section of whichis horizontal frictionless surface. When
assumed to be circular having aradius the cart accelerates the scale reads 16
of 90 meters. The greatest speed at newtons.

which a person can drive without the

car leaving contact with the road at the
top of the hill would be Sin — &
[t
J i,

(A) 22m/s



(B) 26 m/s
(C) 30m/s
(D) 42m/s
(E) any speed
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The acceleration of the cart above
would be

(A) 13.2 m/s?
(B) 10 m/s?
(©) 6.8m/s?
(D) 32m/s?
(B) 0.32m/s?
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6.Person A throws a stone of mass m with 8.The coefficient of kinetic friction

initial velocity v, at an angle ® with the

horizontal from a bridge that isH
meters above the water level. At the
same instant, Person B throws a stone
of mass 2m with the same initial
velocity in the horizontal direction as
shown below.

[ VL'I

Y | A
E —_— — —

I

H
l waiter level

Which of the following is correct for
the speeds of each stone v, and v for

thetimet, and tg, respectively, when
they strike the water?

(A) vp <vgandt, >tg
(B) vp>vgandt, <tg
(C) vp<vgandt, =tg
(D) vp =vgandt, >ty
(B) vp=vgandt, =tg

Questions 7 and 8
Two blocks are attached to a string that

passes over africtionless pulley as shown

below. The 4 kg mass rests on arough

between the 4 kg block and the
horizontal surface would be

(A) 0.47
(B) 0.40
(C) 0.23
(D) 0.20
(E) 0.18

9.A mass m attached to a string rotatesin
acircular path of radiusr with angular
velocity W on africtionless horizontal
table. Thetensioninthestringis T If

the angular velocity () and the radius
(r) are both doubled, the tension in the
string will be

(A) £ T,
(B) Ty

(©) 2T,
(D) 4T,
(E) 8T,

10.A mass m on astring of length R is
released from rest from the horizontal
position.



horizontal surface. When the systemis
released the 2 kg mass falls from rest and
attains the speed of 2 m/s after traveling a
distance of 3 meters.

4 kg

2l

7. What isthelossin mechanicda
energy?

(A) 168J
(B) 56J
(C) 483
(D) 28J
(E) 223
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At itslowest position, the tension in
the string above would be

(A) mg downward
(B) 3mg downward
(C) 2mg upward
(D) 3mg upward
(E) mg/2 upward

PHYSICSC
MECHANICS: SAMPLE EXAM |
Time - 45 minutes
35 Questions

Directions:Each of the questions or incomplete statements below is followed by five suggested Solutions
or completions. Select the one that is best in each case.

1.Traveler A startsfrom rest at a constant

acceleration of 6 m/s2. Two seconds | ater,
traveler B starts with an initial velocity of 20

m/s at the same acceleration of 6 m/s2. As
measured by A, at what time will traveler B
overtake traveler A?

(A) 04s
(B) 15s
(C) 20s
(D) 25s
(E) 35s

2.A particle, as shown bvelow, moving from
point P to apoint Q on a curved path has
velocities v, and v, respectively.

3.A 0.012 kg bullet isfired into a 1.2 kg block
which is at rest at the edge of africtionless
table 20 metersin height, as shown below.

T —

l.ﬂ—ll.lu - E|

The bullet staysin the block and after impact
the block-bullet lands 10 meters away from
the bottom of the table. Theinitial speed of
thebulletis

(A) 100 m/s
(B) 135m/s
(C) 250 m/s
(D) 500 m/s
(E) 1250 m/s



The direction of the average force on the
particle is best given by

v

PHYSICSC

Questions 5 and 6

The graph of velocity vs time shown below
describes the motion of a mass attached to one
end of a spring that performs a simple harmonic
motion for one cycle of period T.

e |
f 7

5. Which of the following graphs best
represents the kinetic energy k of the mass
as afunction of timet?

Which of the following graphs best represents
the elastic potential energy U of aspring asa
function of its displacement x from
equilibrium position for only half the cycle?
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4.The frequency of oscillation of a pendulum of
length L isf for asmall amplitude. If the

frequency is doubled, the length of the
pendulum would be

{Ay IL,
By +IL .
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Question 7
A particle of mass minitially at rest lides

down a height of 1.25 meters on africtionless
ramp, collides with and sticks to an identical
particle 2 of mass m at rest as shown below.
Then particle 1 and 2 together collide elastically
with the particle 3 of mass 2m at rest.

by

7.The speed of particle 1 after the collision with
particle 2 would be

(A) Om/s
(B) 1.25m/s
(C) 25mis
(D) 5m/s
(E) 7.5m/s
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PHYSICSC
ELECTRICITY AND MAGNETISM: SAMPLE EXAM |
Time - 45 minutes
35 Questions

Directions:Each of the questions or incomplete statements below is followed by five suggested
Solutions or completions. Select the one that is best in each case.

36.1nside the uncharged conductor below there
isacavity. A small isolated conductor with a
charge +q oniit is placed inside the cavity.

Which of the following statementsis
correct?

(A) The charge on thewall of the cavity is
zero.

(B) The charge on the outer surface of the
conductor is zero.

(C) Theé€lectricfield at apoint A inthe
cavity is zero.

(D) Theelectric field at a point P outside
the conductor is zero.

(E) Thework donein bringing a charge
qg from point P to point B is not zero.

37. The electrical potential dueto adipole
onitsaxisat apoint P at alarge
distance x from the dipole is given by

=] where C is a constant as shown
below.

38.A nonconducting sphere of radiusR is
charged uniformly throughout its volume.
The volume charge density isP. The electric
field intensity E inside the sphere at a
distance r from the center of the sphereis
proportional to

(A) Zero
(B) r2
©) r2
(D) r
B 1

Questions 39 and 40 relate to the following
equations, where E = electric field, B =
magnetic field, | = distance, and A = Area.

1 §EedA=0
1L §Etdf=ﬂ
-, -, d -+ -+
. §E-dl=——UB-dAJ
dt
39.Which of the above equations predict the

electric field E to be zero?

(A) I only
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)y (B) 1l only
(C) land 1l only
(D) I, 1, and I

(E) None of the above

ie
=]
ie

e

40.Which of the above equations predict the
electric field E to be conservative?

(A) lonly
The magnitude and direction of the (B) Il only
electricfieldat Pis (© landll
(D) I and Il
(4 % \ (B}%E (E) Handlll
© = — (A —
H H
® £
X
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41. A 400 turn primary coil of an ideal
transformer is connected to an
alternating current power line, as
shown below. A secondary coil of 100
turnsis connected to alight bulb of 60
) resistance.

The maximum current induced in the
secondary coil would be

(A) 2 Amps

(B) 1Amp

(C) 0.5 Amps
(D) 0.25 Amps
(E) 0.125 Amps

42. Which of the following is not a unit of
power?

(A) Kilowatt (KW)
(B) volt Coulomb second® (vCS?
(©) volt? ohm™ (v




Page 7 of 7

(D) Ampere? ohm (A2Q))
(E) Kilowatt-hour (KWh)

43. A piece of copper isto bedrawninto a

cylindrical wire of length ¢ and radius
r. Which of the following combinations

of £ and r gives the maximum current
in the wire when connected in a
circuit?

(A) 20 andr
(B) £ and2r
©) fr2andr
(D) /2 and 2r
(E) £12andr/2



