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Please check that you have 4 pages. Take g =10m/s*. You have 5 multiple-choice
questions and 3 classical problem-type questions.

1. Multiple-Choice Questions ( 10 points)

M% 1a. A car is traveling at 15 m/s on a horizontal road. The brakes are applied and the
- car skids to a stop in 4.0 s. The coefficient of kinetic friction between the tires and

road is;
CIQ (A) 0.38’ B) 0.69 C)0.76 D)0.92 E) 1.11
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1b. A force of 10 N holds an ideal spring with a 20-N/m spring constant in
compression. The potentj ergy stored in the spring is:
A)05] )2.57 C)5J D)10J E)2007] 2
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1c. A 2-kg object is moving at 3 m/s. A 4-N force is applied in the direction of motion
and then removed after the object has traveled an additional 5 m. The work done by this

force is:
A)12] B) 157 C)181] (D)ZOJ) E)38]J
(9 : WSFO’ z4r8-20%
1d. A projectile of mass 0.50 kg is fired with an initial speed of 10 m/s at an angle of
60° above the horizontal. The potential energy (relative to ground level) of the projectile

at its highest point is: - =
A)25] B) 18.75] C) 12517 D) 6.251] E) none of these
.
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1le. Block A, with a mass of 4 kg, is stationary while block B, with a mass of 8 kg, is
moving at 3 m/s. The center of mass of the ck system has a speed of:
@ A)O B) 1.5 m/s C) 2 m/s D)3 m/s E) 12 m/s
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Classical Problems
2. Two boxes of mass m, =1.0kg and m, = 3.0kg which are in contact are accelerated
across a horizontal surface by a horizontal force F of magnitude 20N applied on the first
box as shown in the figure. The coefficients of kinetic friction between the box of
mass m, and the box of mass m, and the surface are 44 =0.4 and p, = 0.2 respectively.
Find the acceleration of the system and the contact force between the boxes. (15 Points)
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3. As shown in the figure, a 1.0kg block is compressed 10cmagainst a spring whose
spring constant is &, =1000N /m . After leaving the spring at its relaxed length,
the block travels over a horizontal surface, with a coefficient kinetic friction
of 4, = 0.3, for a distance of 1.0m and compresses the second spring on the right a
distance 20cm . Find the spring constant of the spring on the right of the figure.

(13 Points)
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4. A 20 kg body is moving in the positive x direction with a speed 20 m/s when,
owing to an internal explosion, it breaks into three parts. One part, with a mass of 10
kg moves away from the point of explosion with a speed of 15 m/s in the positive y
direction. A second fragment, with a mass of 4 kg, moves in the negative x direction
with a speed of 50 m/s. Find the velocity of the third (6 kg) fragment in unit vector
notation? (12 Points)
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