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1. How much work would be done if 10 N of force was applied on an object at an angle of 30° above the horizon
to move an object 5 meters horizontally.

(A 7.713]
(B) 24.9891]
(C) 43.3081J
(D) 49.4021)J
(E) 5017

2. John is dragging a box with a mass of 2 kg. The box starts to move when a force of 50 Newtons is applied.
The force is parallel to the ground. Please calculate the static friction coefficient between the box and the
ground?

(A) 2.5
(B) 5
© 10
(D) 125
(E) 25

3. Ajet weighing 10,000 kg flies in a circular trajectory with a radius of 5.00 x 10* m. It takes 2.5 x 10° seconds
to rotate in one circle. What is the centripetal force? (Ignore the effects of gravity)
(A) 12.567N
(B) 25.133N
(C) 75266 N
(D) 100.56 N
(E) 125.133N

4. Determine the drag coefficient of a 100 kg skydiver with a projected area of 0.5 m* and a terminal velocity
of 50 m/s. (Air density is about 1.2 kg/m?)
(A) 0.133
(B) 0.327
(C) 0.65
(D) 1.307
(E) 653
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5. Assume a 10 kg block is maintained at a height of 30 m. Now, the block falls from rest. Find the speed of the

AY

block before it hits the ground. (Ignore air resistance.)
(A) 9.8m/s

(B) 17.15m/s

(C) 24.25m/s

(D) 58.8m/s

(E) 588 m/s

6. A spring is stretched up to 5 cm, the spring constant of the spring is 1.2 N/m. Find the value of Potential
energy stored in the spring?
(A) 0.0027J
(B) 0.0217
(C) 0.1517
(D) 0617
(E) 61

7. A student holds a 5 kg stack of books 1.0 m above the ground for 20 s. How much power was used to hold

the books during this time?
A) OW B) 5W (C) 20W (D) 49W (E) 980 W

8. A particle moves along the x axis under the influence of a stationary object. The net force on the particle,
which is conservative, is given by F = (8N/m?)x. If the potential energy is taken to be zero for x = 0 then the
potential energy is given by:

(A)  (2)/m*x

(B) (-2)/m*x*
(C) (24)/Im?)x?
(D) (-24J/m?)x?
(E) 5J—(2)/m*)x*

9. Anideal spring is used to fire a 15.0 g block horizontally. The spring has a spring constant of 20 N/m and is
initially compressed by 7.0 cm. The kinetic energy of the pellet as it leaves the spring is:
(A) zero
(B) 2.5x1072)
(C) 4.9x1072)
(D) 9.8x102J
(E) 1.4
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10. At the same instant that a 0.50 kg ball is dropped from 25 m above Earth, a second ball, with a mass of 0.25

kg,

is thrown straight upward from Earth's surface with an initial speed of 15 m/s. They move along nearby

lines and pass without colliding. At the end of 2.0 s the acceleration of the center of mass of the two-ball

system is:

(A)
(B)
(©)
(D)
(E)

0.259
0.50g
0.75g

g
g/0.75

11. A golf ball of mass m is hit by a golf club so that the ball leaves the tee with speed v. The club is in contact

with the ball for time T. The average force on the club on the ball during the time T is:

(A)
(B)
(©)
(D)
(E)

2mvT
mv/T
(1/2)mv2T
mv2/(2T)
mT2/(2v)

12. A flywheel rotating at 12 rev/s is brought to rest in 6 s. The magnitude of the average angular acceleration in

rad/s? of the wheel during this process is:

(A)
(B)
(©)
(D)
(E)

1/n

72

13. A wheel starts from rest and has an angular acceleration that is given by « (t) = (6rad/s*)t2. The angle through

which it turns in time t is given by:

(A)
(B)
(©)
(D)
(E)

[(1/8)t] rad
[(L/4)t] rad
[(1/2)t4] rad
(tY rad
12 rad
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14. When a thin uniform stick of mass M and length L is pivoted about its midpoint, its rotational inertia is ML?/12.

AY

When pivoted about a parallel axis through one end, its rotational inertia is:

(A) ML2/12
(B) ML%6
(C) ML23

(D) 7ML¥12
(E) 13ML¥12

15. Two identical traveling waves, moving in the same direction, are out of phase by m/3 rad. What is the

amplitude of the resultant wave in terms of the common amplitude y,, of the two combining waves?

(A)  2ym

(B)  (1/V2)ym
C) V2yn

(D) V3ym

(E)  (V3/2) ym

16. A block with mass m is connected to two springs of force constant ki and k2, as shown in figure below. What

is the frequency of the block in simple harmonic motion?

_ 1 [m(kitks) _ kikz _, k k,
(A) f 2m kikz (B) f=2m m(kq+kz) - ',/‘_v/\'j\v/‘v/‘f m 1
_ m _ _m_ _ i kqi+k,
©) f=2m ’k1+k2 (D) f=2m /klkz (E) f= - /—m
. . . . . 0%y 10%
17. Which is the possible solution for the equation of wave motion o = Ve ?
(A) e*sinx
(B) e”sin(kx—at)
(C) e*sinat

(D) sin @t cos x

(E) e*sinxv

18. The intensity of sound wave A is 100 times that of sound wave B. Relative to wave B the sound level of wave
Ais?
(A) -2dB (B) +20dB (C) +2dB (D) +10dB (E)-20dB
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19. A string under tension 7; oscillates in the third harmonic at frequency f3, and the waves on the string have
wavelength As3. If the tension is increased to Tr = 4t; and the string is made to oscillate in the fifth harmonic.

What is the frequency fs of oscillation in terms of f3.

@ 2 ® s 0 26 o Ts ® 26

20. The Doppler shift formula for the frequency detected is f = f' ¥Evp

vFvg
where /"' is the frequency emitted, v is the speed of sound, vp is the speed of the detector, and vy is the speed
of the source. Suppose the source is traveling at 5 m/s away from the detector, the detector is traveling at 7
m/s toward the source, and there is a 3 m/s wind blowing from the source toward the detector. The values that
should be substituted into the Doppler shift equation are:

(A) vo=T7m/s and vs =5 m/s

(B) vb=4m/s and v; =2 m/s

(C) vp=4m/s and v; =8 m/s

(D) vp=10m/s and v =8 m/s

(E) vp=10m/s and v =2 m/s

<EZ KR 110 £ 104 0 KRS A 0 £ 50 4>
1. A ball on the end of a string is revolved at a uniform rate in a vertical circle of radius 70.0 cm. If its speed is

4.0 m/s and its mass is 0.30 kg, calculate the tension in the string when the ball is at the top of its path.

(A) 6.557 N, upward

(B) 3.917 N, upward

(C) 3.917 N, downward

(D) 9.797 N, upward

(E) 9.797 N, downward

2. A ball gets pushed off a 5 m high table with a horizontal speed of 10 m/s. How far does the ball travel

horizontally before hitting the ground? Let the acceleration of gravity is equal to 10 m/s?.(3* & Tk 5% 3+ «pk fF

T

(A) 025s
(B) 0.5s
(C) 0.75s
(D) 1s
(E) 1.25s
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3. A tractor travels at a constant speed on a flat surface with a known friction coefficient u= 0.24, pulling a 120

AY

kg object. The tractor takes 150 seconds to travel 500 m. Calculate the power of this tractor.
(A) 96 W

(B) 192W
(C) 940.8 W
(D) 3920 W

(E) 141100 W

4. A 0.20 kg particle moves along the x axis under the influence of a stationary object. The potential energy is
given by U(x) = (8.0J/m?)x? + (2.0J/m*)x*, where x is in coordinate of the particle. If the particle has a speed
of 5.0 m/s when it is at x = 1.0 m, its speed when it is at the origin is:

(A 0 (B) 25m/ls (C) 57m/s (D) 79m/s (E) 11m/s

5. Two bodies, A and B, have equal kinetic energies. The mass of A is nine times that of B. The ratio of the
momentum of A to that of B is:
A 19 B) 13 (C) 111 (D) 31 (BE) 91

6. A cylinder is 0.10 m in radius and 0.20 m in length. Its rotational inertia, about the cylinder axis on which it
is mounted, is 0.020 kg - m?. A string is wound around the cylinder and pulled with a force of 1.0 N. The
angular acceleration of the cylinder is:

(A) 2.5 rad/s?
(B) 5.0 rad/s?
(C) 10 rad/s?
(D) 15 rad/s?
(E) 20 rad/s?

7. A solid sphere (radius R, mass m) at point P rolls without slipping down an incline as shown in the figure
below. The linear acceleration of its center of mass is
P
(A) sgsinf (B) Zgsing (C) 2gsin® (D) Zgsin® () gsin® N\

8. In the figure below, a stick of length L oscillates as a physical pendulum. What value of distance x between

the stick's center of mass and its pivot point O gives the least period?

(A) x=% (B) x=7= () x=3 (D) x=% (B) x=%
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9. In pipes A and B, the ratios of a particular harmonic frequency to the next lower harmonic frequency are 1.2

and 1.4, respectively. How many open ends are in pipes A and B?

(A) Two open ends for both

(B) One open end for pipe A and two open ends for pipe B

(C) One open ends for both

(D) Two open ends for pipe A and one open end for pipe B

(E) None of the above
10. For x(t) = Xm cos(at+¢), suppose the amplitude xm is given by "~ O wi);‘ + bl

m

where Fn is the (constant) amplitude of the external oscillating force exerted on the spring by the rigid support,
as shown in figure below. At resonance, what is the velocity amplitude v of the oscillating object?

(A) by
(B) Fn/bw
(C) En/b
(D) @Fy/b
(B) Fn/w



