EXAM: PHYS 101 FINAL EXAM (941). TEST CODE NUMBER: XXX
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A 0.3-kg mass, attached to the end of astring, swingsin a
vertical circle, as shown in Figure 1. At the instant when theta
equals 50 degrees, the tension in the string is8.0N.

What is the magnitude of the resultant force on the massat
this instant?

A. 65N
B. 47N
C. 84N
D. 14N
E. 79N
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In Figure 2, the coefficient of kinetic friction between ml

and the table is0.39. The mass m1=37 kg and the mass m2=55kg.
Assume the pulley is massless and frictionless.

The magnitude of the accelerationis:

A. 4.32m/s**2,
B. 507 m/s**2.
C. 4.68m/s**2.
D. 351 m/s**2
E. 563m/s**2
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A 1kg massis attached to alight string of length2 mto
fromasimple pendulum. The massisreleased from rest at

theta = 45 degrees. Find the tension in the string at the
lowest point.

1554N
1334N
1816N
16.37N
12.67N
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A force F, shown asafunction of x in Figure 3, actson
a2 kg mass. If the particle startswith an initial speed
of 8m/s, find the speed of the particle at x=6m.

A. 102m/s.

B. 92m/s.

C. 88m/s.

D. 6.2m/s.

E. 124 m/s.
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A 20 kg massis fastened to alight spring (k=300 N/m) that
passes over apulley asshownin Figure4. Thepulley is
frictionless, and the massis released from rest when the
spring is unstretched. After the mass has moved downwards
0.40 m, the speed of the 20kg massiis:

A. 233m/s.

B. 1.82m/s.

C. 212mlis.

D. 411 m/s.

E. 3.65m/s.
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A 3 kg object moving with8 m/sin the positive x direction
has aone dimensional elastic collision with an object of
mass M initially at rest. After the collision the object

of the unknown mass M has avelocity of 6 m/sinthe
positive x direction. ThemassM is:

A. 50kg.
B. 9.0kg.
C. 6.6kg.
D. 4.0kg.
E. 81kg.
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Three particles are located in the xy plane. The 40 g particle
is located at (4, 3) m, and the 50 g particleislocated at

(-2,-2) m. Where must the 20 g particle be placed so that the
center of mass of this three-particle systemisat the origin?

A. (-30,-10) m

B. (-20,-0.67)m.

C. (-60,21) m

D. (-10, 1.3) m

E (2L-17) m
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A mass (m1=5.0kg) is connected by alight cord that passes
over apulley, to amass (m2=4.0 kg) which slides on a smooth
surface as shown in Figure 5. The pulley (radius0.2 m)
rotates about africtionless axle. If the acceleration of m2

is 3.5 m/s** 2, then the moment of inertia of the pulley is:

A. 0.20kg.m**2,
B. 0.42kg.m**2.
C. 0.08kg.m**2,



D. 0.16kg.m**2.
E. 0.33kg.m**2,
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A thinrod of mass M and length L isfreeto rotate about A,
the midpoint of therod. Therod is struck at one end by
aball of clay of mass m moving with speed v, as shown
in figure 6. The ball sticksto therod. After collision,
the angular momentum of the clay-rod system about A is:

A. mvl/2

B. mvL.

C. 3mwvL/2

D. 2mvL/5.

E. 5mvL/2
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A column of fluid, is open to the atmosphere at the top, and
is 9.5m high. If the density of the fluid is1680 kg/m** 3,
what isthe total pressure at the bottom of this column?

A. 258*10**5Pa.
B. 1.7510**5Pa
C. 225*10**5Pa
D. 125°10**5Pa
E. 3.65*10**5Pa

EEEEEE SRS SRR S SRR SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

QUESTION NO: 11

kkkkhkkkhkkhkkkhkkkkhxhkkhk*k

0

The velocity of the flow of water in apipeis4.5m/s. If the

pipe has adiameter of 8.4 cm, what isthe mass of water coming
out of the pipe per second?

A. 249kgls.
B. 14.5kg/s.
C. 299kg/s.
D. 18.7kg/s.
E. 11.3kg/s.
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A pipe carrying water from the ground floor to the fourth
floor of abuilding which is13m high. At the fourth floor
the pipe has a cross-sectional area of 4.1* 10 *-4 m**2,
apressure of 1.66* 10**5 Pa and the velocity of water flow
is 84 m/s. At the ground floor, the cross-sectional area
of the pipeis9.3* 10**-4m**2, What isthe pressurein
the pipe at the ground floor?

A. 32210 *5Pa
B. 292*10**5Pa



C. 341*10**5Pa
D. 244*10**5Pa
E. 412*10**5Pa
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The mass of aplanet is6.00* 10* * 24 kg. The gravitational
acceleration on the surface of this planet is12.0 m/s**2. The

gravitational constant is G is6.672* 10** -11 N.m**2/kg** 2.
Calculate the radius of this planet.

5776 km.
5347 km.
5002 km.
5112 km.
5883 km.

EEEE S S S SRR S SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

QUESTION NO: 14

kkkkhkkkhkkhkkkhkikkkhxhkkhx*k

0

moom?>

Find the distance from center of the earth to the center of the
moon, using the fact that the moon completes an orbit

in 27.3days. ( G=6.672x10* * -11 N.m**2/kg** 2, mass of the earth
5.98* 10* * 24 kg).

A. 38310°*8m.
B. 638°10**6m
C. 542¢10**8m.
D. 24310**6m
E. 441*10**7m
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A particle at the end of a spring executes simple harmonic
motion with an amplitude of 4.0 cm. At what displacement (X)
will its speed be equal to one half its maximum speed?

A. 346am.

B. 520om.

C. 6.93cm.

D. 712am.

E. 413cm.
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A particle of mass m=0.14 kg at the end of a spring executes a
simple harmonic motion according to the equation:

¥=0.2 cos(10t + pi/2)
Find the maximum potential energy of the spring.?

A. 028J
B. 0.36J.
C. 0444



D. 056J.
E. 062J
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Consider ahorizontal spring-mass system. The force constant
of the spring isk=360 N/m and M=1kgisinitially at rest.
A bullet of mass100 gisfired withinitial speedvi= 100 m/s
at the mass M, and embedded in it. Find the maximum amplitude
of oscillation of the mass bullet system. (see figure 7)

A. 050m

B. 0.55m

C. 067m

D. 043m

E. 038m
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A uniform bar of length 1.2 m and weight 120 N is supported by
two ropes (see figure 8). two 400-N weights are suspended at

L/3and 2L/3 from the left end. Find the tension T1in the right
hand rope.

A. 53L2N.
B. 300.2N.
C. 4157N.
D. 117.8N.
E. 4227N
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A uniform circular disc of mass4 kg isrolling without
slipping along a horizontal surface. The velocity of its
center of massis5m/s. Itstotal kinetic energy is:

A. 750
B. 48J
C. 108J.
D. 50J
E 15J
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A wheel (radius = 12 cm) is mounted on africtionless,
horizontal axle that is perpendicular to the wheel and passes
through the center of mass of the wheel. A light cord wrapped
around the wheel supports amass of 0.40kg. Themassis
released from rest and the cord remains stretched. The massis
observed to fall with adownward acceleration of 3.0 m/s**2,
What is the moment of inertia of the wheel?

A. 0.013kg.m**2



B. 0.022kg.m**2
C. 0.008kg.m**2
D. 0416kg.m**2
E. 0.335kg.m**2
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A 10 g bullet isfired into a 990 g wooden block at rest on a
horizontal surface that has coefficient of friction equal to
0.5. The bullet remains stuck in the wood, which slides0.4m
before coming to rest.
The speed of the bullet just beforeit strikes the block is:

A. 198ml/s.

B. 140m/s.

C. 171m/s.

D. 182m/s.

E. 163m/s.
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How large aforceisrequired to accelerate a 1500 kg

carthat isoriginally at rest to a speed of 20 m/s
in adistance of 80m

A. 3750N.
B. 8438N.
C. 5859N.
D. 3999 N.
E. 6865N.
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A 1000 kg car is moving witha constant velocity of 3 m/s.
A constant frictional force of 400 N acts on the car.
What isthe power delivered by the motor of the car?

A. 1200W
B. 1500W.
C. ]800W
D. 1600W.
E 600W.
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A football player on another planet can have a maximum horizontal
range of 20 metersif he jumpswith aninitial speed of 10m/s.
Find the accel eration due to gravity "g" on this planet:

50m/s**2,
3.2m/s**2,
7.2m/s**2.
9.8 m/s**2,

o0 w?>



E. 13m/s**2
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An object moves with a constant speed in a horizontal
circle of radius R. Its acceleration is32 m/sec** 2.

What would its acceleration have been if it had the same
speed but the circle'sradiusisincreased to 4R ?

8m/s**2.
16 m/s** 2,
4m/s**2.
12 m/s**2,
6m/s**2,
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A student jumps vertically upwards. It takes him 0.6seconds
to jump up and come down to hisinitial position. Hisinitial
velocity and the maximum height he reached are, respectively:

A. 294m/s, 044 m
B. 1.96m/s, 0.20m.
C. 245m/s, 031 m
D. 3.35m/s, 0.66m
E. 441, m/s0.24m.
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A stoneis dropped from the roof of a 60 mhigh building. At the
same time a second stoneis thrown vertically upward from the
bottomof this building with an initial speed of 20 m/s. Where
will the two stones meet? (Hint: they will be at the same height

A. 159m from the ground.
B. 19.4 m from the ground.
C. 17.9m from the ground.
D. 21.3mfrom the ground.
E. 11.4m from the ground.
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Two pointsin aplane have polar coordinates (2.5m, 30 degrees)
and (3.8m, 120 degrees). Find the distance between them.

A. 455m
B. 517m.
C. 589m
D. 379m
E 49%4m
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A motorboat is heading north at 30 km/h relative to the water
in aplace where the water current has avelocity of 10km/hin

a direction 6degrees south of east. Find the resultant
velocity of the boat.

A. 21.9km/h, 76.8 degrees north of east.
B. 20.5km/h, 73.0 degrees north of east.
C. 23.4km/h, 80.2 degrees north of east.
D. 17.1km/h, 66.1 degrees north of east.
E. 26.4km/h, 60.0 degrees north of east.
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The mass of ahollow spherical shell of inner radius5 cm and
outer radius 15, cm and of density 25 g/cm** 3is equal to:

340Kkg.
347 kg.
331 kg.
362 kg.
353 kg.

moom?>
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