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Instructions
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e You are advised to spend no more than 30 minutes on Question 1.
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Data Sheet

e A perforated Data Sheet is provided as pages 3 and 4 of this question
paper.

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

e You may wish to detach this sheet before you begin work.
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Answer both questions.

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

1 Some physics students have been studying how elastic materials store energy when they are deformed.
Their teacher uses the diagram shown in Figure 1 to explain that an elastic cord will only return about

75% of the energy supplied to it.

force

loading

unloading

extension
Figure 1

A catapult is an example of a system where energy is stored and then released from an elastic cord; the
diagrams in Figure 2 show a catapult at rest (left), storing maximum energy (centre) and releasing

energy (right).
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Figure 2

Design an experiment that would enable the students to find the fraction of the stored energy that is
returned by the catapult. You should assume that the normal apparatus found in school physics

laboratories is available to you.

You are advised to draw a suitable diagram of the arrangement you intend to use as part of your answer.

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 the energy stored in the catapult and
the useful energy released from the catapult

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 This question is divided into parts (a) to (f) printed on pages 8 to 12.
In this experiment you are required to investigate the potential difference across parts of a resistor
network as the current in the circuit is varied.

No description of the experiment is required.

You are provided with the circuit shown below and a separate voltmeter.

variable resistor

o]

switch S |

(a) (i) Close the switch S and set the variable resistor to its maximum resistance.
Read and record the current /;.

12 T T TP,
(i) Calculate =2
I
I
11 T tesesesesesesesssssssssssans
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(b) Open switch S. Connect the positive lead of the voltmeter to the socket marked A and the
negative lead to the socket marked B.
Close switch S, then read and record below the voltmeter reading, V,, and the current, /, for a
range of / values between /; and /,.

(c) Open switch S. Connect the positive lead of the voltmeter to the socket marked C leaving the
negative lead connected to the socket marked B.
Close switch S, then read and record below the voltmeter reading, Vg, and the current, 7, for a
range of / values between /; and /,.

Record all your measurements for part (b) and part (c) in the space below.
Note carefully the sign of the voltmeter readings you record.

(7 marks)

QUESTION 2 CONTINUES ON THE NEXT PAGE
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(d) Using the grid on page 11 of this booklet, plot a graph of your results. Choose a suitable scale
for the vertical axis that will allow all your values for V,5 and Vg to be plotted on a single
vertical axis with the corresponding values for / on the horizontal axis.

(6 marks)

(e) (i) Measure and record the gradient, G,, of the graph you plotted for V', against /.

(3 marks)

QUESTION 2 CONTINUES ON PAGE 12
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() (1) Justify the number of readings you took for Vg5 and Vp.

(i) With reference to your experimental results in part (a), suggest how the maximum
resistance of the variable resistor compares with the resistance of the network of resistors.

(ii1) If the experiment were repeated using a variable resistor of smaller maximum resistance,
explain what effect, if any, this would have on the values of the currents /; and /,.

(6 marks)

END OF QUESTIONS
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