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QUESTION ONE: MOTION

Sarah releases a red car, from rest, down a slope of length 0.50 m.

The red car accelerates steadily and reaches a speed of 1.5 m s! when it gets to the bottom of the
slope.

(a) Calculate the acceleration of the red car as it moves down the slope.

At the bottom of the slope, the track is flat. The red car, moving with the speed of 1.5 m s, collides
with a stationary blue car. The mass of the red car is 0.050 kg, and the mass of the blue car is
0.040 kg.
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(b) If the velocity of the blue car after the collision is 1.2 m s, calculate the velocity of the red
car after the collision.
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(c) If the duration of the collision was 0.08 seconds, calculate the average force that the red car
exerts on the blue car.

(d) On another occasion the red car was going round a circular part of the track at a constant
speed.

(i)  Name the force acting on the car, and draw a labelled vector on the diagram above to
show the direction of the force acting on the car at the instant shown.

(i1)) Discuss the effect of the force on the size and direction of the velocity of the red car.
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QUESTION TWO: PROJECTILE MOTION

During a cricket game a batsman hits the ball at an angle of
40.0° with the ground at a velocity of 20.0 m s™!, as shown

below.
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20.0 m s:‘,/' maximum height

A

(a) Show that the initial vertical component of the ball’s velocity is 12.9 m s

(b) Calculate the time it takes the ball to reach its maximum height.

(c) Calculate the horizontal distance travelled by the ball before it hits the ground.

horizontal distance
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(d) Give a comprehensive explanation of the effect of the force(s) acting on the ball during its T
flight. Assume air resistance is negligible.

In your answer you should:

. describe the horizontal motion

. discuss the effect of force(s) on horizontal motion
. describe the vertical motion

. discuss the effect of force(s) on vertical motion.
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QUESTION THREE: TORQUES AND ENERGY ASSESSOR'S

Sarah stands at the end of a diving board of total length 4.0 m. The diving board is fixed to two
supports, A and B, which are 1.0 m apart. The mass of the board is 10 kg and Sarah’s mass is 50 kg.
Assume the mass of the board is evenly distributed.

(a) Calculate the torque exerted by Sarah about support B.

Give units with the answer.

(b) What is the direction of the force supplied by support A?
Explain your answer.

No calculations are required.
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(d)

The diving board sags 0.050 m when Sarah stands still on the end of the board.

Calculate the spring constant of the board (assuming the board acts like a spring).

Sarah then jumps up and lands on the board, depressing it by a further 0.20 m before she dives
into water, as shown below.

Calculate Sarah’s speed when she lands on the board, causing it to depress it by a further

0.20 m.
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Extra paper if required.
Write the question number(s) if applicable.
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