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Part | (Multiple choice questions. 1 mark each.)
C 1. When an object is moving in one dimension, The slope at a point on a position-
versus-time graph of the object represents
(A) the speed of the object at that point.
B) the average velocity of the object at that point.
the instantaneous velocity of the object at that point.
(D) the acceleration of the object at that point.
(E) the distance traveled by the object to that point.

2. A block of mass m rests on the floor of an elevator that is moving downward at
constant speed. What is the relationship between the force due to gravity and the
normal force on the block?
A) N > mg
6 N = mg
) N

mg (but not zero)
(D) N

A

0
(E) depends on the size of the elevator

3. An object is in a uniform circular motion. Which of the following statements must be
true?
A) The acceleration of the object is zero.
B) The acceleration of the object is constant.
D C) The velocity of the object is constant.
The speed of the object is constant.
E) A net force pointing along the direction of motion is acting on the object.

4. You and your friend both solve a problem involving a skier going down a slope,
starting from rest. The two of you have chosen different levels for y = 0 in this
problem. Which of the following quantities will you and your friend agree on?
1) skier's potential energy
Il) skier's change in potential energy
Ill) skier’s final kinetic energy

(A) only

(B) only 1l

E— (C) I, 1l, and 1l
(D) only I and 11l
@ only Il and il

5. A 0.10-kg baseball is dropped from rest. It has a speed of 2.0 m/s just before it hits
the ground. It rebounds with a speed of 1.0 m/s. The ball is in contact with the
ground for 0.010 s. What is the average force exerted by the ground on the ball
during that time?
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Part Il (Full solution questions, 5 marks each. SHOW ALL WORK FOR FULL MARKS!)
6. Mary is capable of swimming 0.30 m/s in still water.

(a) If she aims her body directly across a 75-m-wide river whose current is 0.40 m/'s,
what is her velocity relative to an observer on the river bank (us a diagram to specify the

direction)?

(b) How long does it take for her to reach the other side of the river?
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7. Suppose the coefficient of kinetic friction between block 2 and the plane in the figure
is 0.10, and the mass of block 1 is the same as that of block 2, (m1=m=5.0kg). Ignore
the mass of cable and the friction in the pulley.

(a) Draw a free body diagram for each block;

(b) As block 1moves down, determine the magnitude of the acceleration of my and m,
given 6 =30°.

(c) Determine the magnitude of the tension in the cable.
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8. A car with a mass of 1000 kg and a speed of 15 m/s heading north approaches an
intersection. At the same time, a minivan with a mass of 2000 kg and speed of 10 m/s
heading east is also approaching the intersection. The car and the minivan collide and
stick together.

(a) Determine the velocity of the wrecked vehicles just after the collision. Use a
schematic diagram to indicate the direction.

(b) After the collision, the wrecked vehicles will skid on the road and finally stop
because of the friction between the tires and the road. If the coefficient of kinetic friction
is 0.50, how far will the wrecked vehicles skid before they come to a complete stop?
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