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In addition to this paper you will require:
! a calculator;
! a ruler.

Time allowed: 1 hour 30 minutes

Instructions
! Use blue or black ink or ball-point pen. 
! Answer all questions.  
! Formulae Sheets are provided on pages 3 and 4.  Detach this perforated page at the

start of the examination.
! There are two questions in this paper.  45 minutes are allowed for Question 1 and

45 minutes for Question 2.
! All working must be shown.  Do all rough work in this book.  Cross through any

work you do not want marked. 

Information
! The maximum mark for this paper is 39.
! Mark allocations are shown in brackets.
! You are expected to use a calculator where appropriate.
! You will be assessed on your ability to use an appropriate form and style of writing,

to organise relevant information clearly and coherently, and to use specialist
vocabulary where appropriate.

! The degree of legibility of your handwriting and the level of accuracy of your
spelling, punctuation and grammar will also be taken into account.
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Answer all questions in the spaces provided.

Total for this question: 20 marks

1 You are to take some readings that will allow you to measure a modulus of elasticity, M, of a rubber
band.  M is defined by the equation

M = 

where l is the effective length, e is the extension and A the cross-sectional area of the band.  T is the
tension in the band.

(a) (i) State an appropriate unit for M.

...............................................................................................................................................
(1 mark)

(ii) Suggest why you would not expect this modulus of elasticity to be constant for a rubber
band even when it is maintained at a constant temperature.

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

...............................................................................................................................................
(1 mark)

(b) In order to measure a value for M the apparatus shown in Figure 1 may be used.

Figure 1
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Explain how you would check that adding masses to the lower part of the rubber band, as shown
in the diagram, does not extend the upper part of the loop (above the screws).

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

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

.........................................................................................................................................................
(1 mark)

(c) T is related to the suspended mass, m, by the equation T = 

where g = gravitational field strength and θ is the angle shown in  Figure 1.

With the aid of a force diagram, show that this relationship is valid.

(3 marks)

(d) (i) Suspend a (50 ± 5)g mass from the lower section of the rubber band.

Without using a protractor, take measurements to determine θ and hence determine the
value of T.

g = (9.8 ± 0.2) N kg�1

(3 marks)

mg
2sinθ
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(ii) Showing your working clearly, estimate the percentage uncertainty in your value for T.

(4 marks)

(e) Describe how you would use the apparatus to investigate how M depends upon the mass
suspended from the lower portion of the rubber band.  You should make clear

! how each quantity is measured or calculated
! the range of values of m that you would use
! how you would display your results.

Two of the 7 marks are available for the quality of your written communication.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.........................................................................................................................................................
(7 marks)
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Total for this question:  19 marks

2 You are going to measure the resistance of a strip of electrostatic conductive foam.

Attach the two leads terminated by crocodile clips to the ends of the conductive foam strip as shown
in Figure 2.

Figure 2

(a) (i) Measure and record the resistance of the foam strip using the multimeter 60 s after
connecting the circuit.
Do not repeat this reading.

(1 mark)

(ii) Explain how you were able to obtain the most precise value using the resistance scales on
your multimeter.

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

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

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

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

...............................................................................................................................................
(2 marks)
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(b) Now fold the foam strip in half so that the short ends come into contact, as shown in Figure 3.

Figure 3

(i) Measure the resistance of the folded strip between the two joined ends and the fold 60 s
after connecting the circuit.
Do not repeat this reading.
Record your value.

(1 mark)

(ii) Without doing a detailed calculation, explain whether or not your measurement 
in part (b) (i) corresponds to the value you would expect for the resistance of the folded
strip.

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

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

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

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

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

(c) Make further measurements and use these to estimate a value for the resistivity of the conductive
foam.

(4 marks)
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(d) An alternative method for measuring the resistance of the conductive foam strip is to use the
circuit shown in Figure 4 in which V1 and V2 are digital voltmeters.

Figure 4

Explain why this circuit is appropriate to measure the resistance of the conductive foam strip.
Your answer should include:

! why an ammeter � voltmeter method would present difficulties
! suggested values for the known resistor and the supply voltage
! an explanation of how the circuit may be used to measure resistance without the need

for measuring the current.

Two of the 8 marks are available for the quality of your written communication.

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

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

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

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

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

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

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

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

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

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

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

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

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

.........................................................................................................................................................
(8 marks)
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