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In addition to this paper you will require:
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Instructions
� Use a blue or black ball-point pen. 
� Fill in the boxes at the top of this page. 
� Answer both questions in the spaces provided.  All working must be shown.
� Do all rough work in this book.  Cross through any work you do not want

marked.
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� You are advised to spend no more than 30 minutes on Question 1. 
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� A perforated Data Sheet is provided as pages 3 and 4 of this question 
paper.

� This sheet may be useful for answering some of the questions in the 
examination.

� You may wish to detach this sheet before you begin work.







Answer both questions.

You are advised to spend no more than 30 minutes on Question 1.

1 Snooker tables are designed so that the height of the cushion around the table is such as to minimise
the kinetic energy lost by the ball on striking it.

Design an experiment to investigate how the amount of kinetic energy lost by a snooker ball incident
normally on the cushion is determined by the height of the point of contact between the ball and the
cushion.
You should assume that the normal laboratory apparatus used in schools and colleges is available to
you and that there is a mechanism that enables the height of the cushion to be adjusted.
You are advised to draw a suitable diagram to illustrate the design of your solution to the investigation.

You should also include the following in your answer:
� The quantities you intend to measure and how you will measure them.
� How you propose to use your measurements to determine how the amount of kinetic energy lost

by the ball depends on the height of the cushion.
� The factors you will need to control and how you will do this.
� How you could overcome any difficulties in obtaining reliable results.

Write your answers to Question 1 on pages 6 and 7 of this booklet.
(8 marks)
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2 In this experiment you are required to balance a metre ruler on a prism.
No description of the experiment is required. 

(a) Arrange the metre ruler, prism and wooden block as shown in Figure 1.
Use the open jaws of the clamp to restrict the movement of one end of the ruler.

Figure 1

Adjust the position of the ruler until it is balanced horizontally on the prism.
Locate and record the position of the centre of mass of the ruler.

Postion of the centre of mass of the ruler = ................................................ (1 mark)

(b) Hang the mass, M, about 5.0 cm from the left-hand end of the ruler and adjust the ruler until it
is once again balanced as shown in Figure 2.

Figure 2
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(i) Measure and record x0 and y0.

x0 =.............................................. y0 =..............................................

(ii) Calculate the constant k, given by k = 

k = ................................................ (2 marks)

(c) You are provided with the mass, S, of a rubber stopper.  Record S below.

S = ................................................

Hang the stopper on the ruler on the opposite side of the pivot to mass M so that the mass and
the stopper are equal distances, x, from the centre of mass of the ruler.
Adjust the position of the ruler until it is balanced, as shown in Figure 3.

Figure 3

Investigate how y varies for five different values of x.
Record your measurements and observations in the space below.

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
(5 marks)

9

0103/PHA3/P

LEAVE 
MARGIN
BLANK

Turn over��

y0
x0

x x

stopper, mass Smass M

centre of mass of the ruler

y



(d) Using the grid on page 11, plot a graph of your results with y on the vertical axis and x on the
horizontal axis.

(5 marks)

(e) (i) Measure and record the gradient, G of your graph.

G = ................................................

(ii) Evaluate   k � G     .
k (1 + G)

= ................................................
(3 marks)

(f) (i) State and explain which of the measurements that were made to determine k contain the
greater percentage error.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(ii) By considering the arrangement shown in Figure 2, suggest how the mass of M should
compare with the mass of the ruler to reduce the percentage error in k.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

QUESTION  2  CONTINUES  ON  PAGE 12
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(iii) Explain what determined your choice of additional values of x.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
(6 marks)
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