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Answer all questions.

Answer each question in the space provided for that question.

Use Bounciness on the Data Sheet.

1 (a) For a tennis ball, assume that the bounce height is a fraction, k, of the drop height.

Find the values between which k can lie if it complies with the regulations of the

International Tennis Federation.

[3 marks]

(b) What does your answer to part (a) tell you about the tennis ball used in the

experiments summarised in Table 1, printed on page 2 of the Data Sheet?

[1 mark]

Answer space for question 1
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Answer space for question 1
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2 The graph below shows how the bounce height would be related to the drop height for

the tennis ball used in the experiments described in the article printed on the

Data Sheet.

Add two lines that indicate the same for the soccer ball and the basketball.

You must indicate clearly which line represents which ball.

[2 marks]

Answer space for question 2
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Answer space for question 2
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3 For the soccer ball used in the experiment, referred to in the article printed on the

Data Sheet, find the heights of successive bounces correct to the nearest centimetre

to complete the table below.

[2 marks]

Answer space for question 3

Bounce number Height (metres)
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Answer space for question 3
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4 A table tennis ball has a value of k ¼ 0:8 , where k is the bounce height divided by

the drop height. This table tennis ball is dropped from a height of 2 metres so that the

height of the nth bounce is given by hn ¼ 0:8n � 2 .

For this ball, find:

(a) the height of the 10th bounce;

[2 marks]

(b) after how many bounces the bounce height of the ball will be less than 0.1 metres.

[4 marks]

Answer space for question 4
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Answer space for question 4
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5 (a) When a ball is dropped from a height, h0, its speed just before impact, v0 , with the

ground is given by v0 ¼
ffiffiffiffiffiffiffiffiffiffi
2gh0

p
and its speed just after impact, v1 , is given by

v1 ¼
ffiffiffiffiffiffiffiffiffiffi
2gh1

p
.

Use these equations to show that the coefficient of restitution ¼
ffiffiffi
k
p

.

[2 marks]

(b) On the axes opposite, sketch a graph showing how v1 varies with h1 .
[2 marks]

(c) Complete the table opposite, giving the coefficient of restitution of the balls in Table 1
printed on page 2 of the Data Sheet.

[3 marks]

Answer space for question 5
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Answer space for question 5

Ball Coefficient of restitution

Soccer 0.632

Tennis 0.707
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6 (a) A soccer ball with coefficient of restitution of 0.6 is dropped from a height of 1 metre.

Find the time after the ball is dropped until it hits the ground for the fourth time.

[4 marks]

(b) Use the formula T ¼
ffiffiffiffiffiffiffi
2h0
g

s
1þ

ffiffiffi
k
p

1�
ffiffiffi
k
p

 !
to find the total time that the soccer ball

bounces.
[2 marks]

(c) Another ball is dropped from a height of 1 metre. It takes 2.5 seconds to stop

bouncing. By finding the value of k for this ball, correct to two decimal places, or the

coefficient of restitution, decide which type of ball from those given in Table 1 of the

article printed on the Data Sheet it is likely to be.

[3 marks]

Answer space for question 6
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Answer space for question 6
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There are no questions printed on this page
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There are no questions printed on this page
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There are no questions printed on this page
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