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C DEAB

Part] (Multiple choice questions. 1 mark each. Please circle one answer for each
question).

g) An ;)bject is moving at a constant velocity. Which of the following statements must
e true’
(A) A constant force is being applied in the direction of motion.
(B) There is no frictional force acting on the object.
The net force acting on the object is zero.
) There are no forces acting on the object.
(E) The net force acting on the object depends on the magnitude of the velocity.

(2) An object is in a uniform circular motion. Which of the following statements must be
true? ’
(A) A net force pointing along the direction of motion is acting on the object.
(B) The net force acting on the object is zero.
C) The velocity of the object is constant.
@ A net force pointing towards the center of the circle acts on the object.
(E) The acceleration of the object is zero.

(3) When a parachutist jumps from an airplane, he eventually reaches a constant
speed, called the terminal velocity. This means that
A) the acceleration is equal to g.
B) the force of air resistance is equal to zero.
C) the effect of gravity has died down.
D) the effect of gravity increases as he becomes closer to the ground.
@the magnitude of drag force is equal to the weight of the parachutist.

(4) A baseball of mass 0.15 kg moving at 20.0 m/s strikes the glove of a catcher. The
glove recoils a distance of 5.0 cm. The magnitude of the average force applied by the
ball on the glove is

600 N w = 2K
667 N 2
C) 60 N E-d = 3mv
D) 3N X 20
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F = 2X¥0.0§
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(5). A spring under a compression of x has a potential energy Vo. When the
compression is doubled to 2x, the potential energy stored in the spring is

@8\/0

B))4Vo 1 2
) 2Vo U -2 '&X
D) Vo

E)O
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Part Il Full solution questions, SHOW ALL WORK FOR FULL MARKS !

(6). A race car undergoes uniform circular motion around a banked race track with a

radius of 200m. The track is banked at an angle of 30 degrees towards the centre of the
track is indicated below.

(a) Draw a free-body diagram of the car.
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(7) Suppose the pulley in the figure has a mass of 1.0kg and is suspended by a cord C.
ignore the mass of the cords.
(a) Draw a free-body diagram for the pulley and for each of the two masses.

. (b) Determine the tension jn cord C after the masses are released and before one hits

the ground. N
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(8) You drag a 10 kg suitcase up a 30° ramp at constant velocity of 0.10m/s. The
coefficient of kinetic friction is =0.25. The total distance dragged is 2.0 m.

» (a) Find the work done by the gravitational force. P
2 (b) Find the work done by the frictional force. ﬂ ~
¢ {c) Find the work done by the normal force. FA
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(9) A roller coaster of mass 100.0kg is moving with a speed of 20.0m/s at position A as
shown in the figure below. The vertical height at position A above ground level is 200m.
Define the potential energy at the ground level as zero. Neglect friction.

(a) What is the total energy of the roller coaster at point A?

(b) What is the total energy of the roller coaster at point B?

(c) What is the speed of the roller coaster at point B?

(d) What is the speed of the roller coaster at point C?
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CDEAB

Part | (Multiple choice questions. 1 mark each. Please circle one answer for each
question).

(1) An object is moving at a constant velocity. Which of the following statements must
be true?
(A) A constant force is being applied in the direction of motion.
B) There is no frictional force acting on the object.
@ The net force acting on the object is zero.
(D) There are no forces acting on the object.
(E) The net force acting on the object depends on the magnitude of the velocity.

(2) An object is in a uniform circular motion. Which of the following statements must be
true?
A) A net force pointing along the direction of motion is acting on the object.
B) The net force acting on the object is zero.
C) The velocity of the object is constant.
A net force pointing towards the center of the circle acts on the object.
E) The acceleration of the object is zero.

(3) When a parachutist jumps from an airplane, he eventually reaches a constant
speed, called the terminal velocity. This means that
A) the acceleration is equal to g.
B) the force of air resistance is equal to zero.
C) the effect of gravity has died down.
D) the effect of gravity increases as he becomes closer to the ground.
@lhe magnitude of drag force is equal to the weight of the parachutist.

(4) A baseball of mass 0.15 kg moving at 20.0 m/s strikes the glove of a catcher. The
glove recoils a distance of 5.0 cm. The magnitude of the average force applied by the
ball on the glove is

A) 600 N W= aK

B) 667 N ] 2

C) 60 N Ed= 2™V

D) 3N 2 ®

E) 0.15N = mV™ S 0§ X206 top
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(5). A spring under a compression of x has a potential energy Vo. When the
compression is doubled to 2x, the potential energy stored in the spring is
A) 8Vo

Vo |
C) 2Vo U=s3 fex®
D) Vo
E)0
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Part Il Full solution questions, SHOW ALL WORK FOR FULL MARKS !

(6). A race car undergoes uniform circular motion around a banked race track with a
radius of 100m. The track is banked at an angle of 30 degrees towards the centre of the
track is indicated below.

(a) Draw a free-body diagram of the car.

(b) At what speed will the force of friction on the car’s tires equal zero?
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(7) Suppose the pulley in the figure has a mass of 2.0kg and is suspended by a cord C.

R Ignore the mass of the cords.
2 (a) Draw a free-body diagram for the pulley and for each of the two masses.

Q,
2 (b) Determine the tension in cord C after the masses are released and before one hits

the ground.
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(8) You drag a 40 kg suitcase up a 30° ramp at constant velocity of 0.10m/s. The

coefficient of kinetic friction is pu=0.25. The total distance dragged is 2.0 m.
L/ (a) Find the work done by the gravitational force.

2. (b) Find the work done by the frictional force. =
‘|"‘> (c) Find the work done by the normal force.
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(9) A roller coaster of mass 80.0kg is moving with a speed of 20.0m/s at position A as
shown in the figure below. The vertical height at position A above ground level is 200m.
Define the potential energy at the ground level as zero. Neglect friction.

(a) What is the total energy of the roller coaster at point A?

(b) What is the total energy of the roller coaster at point B?

(c) What is the speed of the roller coaster at point B?

(d) What is the speed of the roller coaster at point C?
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