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Data Sheet

! 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.
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Answer all questions in the spaces provided.

1 In the circuit shown in Figure 1 the resistor network between the points P and Q is
connected in series to a resistor R, an ammeter and a battery of negligible internal resistance.

Figure 1

(a) Determine the equivalent resistance of the network between the points P and Q.

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

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

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

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

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

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

P Q
30 Ω

60 Ω

30 Ω

90 Ω

15 Ω

R A
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(b) (i) If the current through the ammeter is 50 mA, calculate the total charge that flows
through the resistor R in 4 minutes.

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

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

(ii) If 18 J of energy are transferred to the resistor R in this time, calculate the
potential difference across R.

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

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

(iii) Calculate the resistance of R.

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

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

(iv) Calculate the emf of the battery.

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

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

Turn over for the next question

____
9
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2 (a) In the potential divider circuit shown in Figure 2, the battery has negligible internal
resistance.

Figure 2

Calculate the reading on the voltmeter, stating the assumption made.

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

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

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

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

(b) The voltmeter in Figure 2 is replaced by a thermistor, giving the circuit shown in
Figure 3.

Figure 3

80 Ω

120 Ω
V

12 V

12 V

80 Ω

120 Ω
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The resistance of the thermistor at 0 °C is 120 Ω.  As the temperature increases, its
resistance decreases.  Explain, without calculation, whether the current through the
battery increases or decreases as the temperature of the thermistor is increased 
from 0 ºC.

You may be awarded additional marks to those shown in brackets for the quality of
written communication in your answer.

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

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

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

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

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

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

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

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

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

Turn over for the next question

____
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3 (a) A student is required to measure the resistivity of a material in the form of a uniform
resistance wire, using the circuit shown in Figure 4.  The cross-sectional area of the
wire is known.

Figure 4

(i) Describe the measurements the student should make in order to determine the
resistivity by a graphical method.

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

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

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

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

(ii) Show how the value of the resistivity could be obtained from the measurements,
using a suitable graph.

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

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

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

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

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

....................................................................................................................................
(7 marks)

V

A
wire
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(b) A square sheet of carbon-reinforced plastic, measuring 90 mm × 90 mm and 1.1 mm
thick, has its two large surfaces coated with a highly conducting metal film.  When a
pd of 210 V is applied between the metal films a current of 1.4 mA passes through the
plastic sheet.  Calculate the resistivity of the plastic.

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

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

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

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

Turn over for the next question

____
10
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4 (a) The circuit in Figure 5 may be used to determine the internal resistance, r, of a battery.
An oscilloscope is connected across the battery.  Figure 6 represents the screen of the
oscilloscope.

The vertical sensitivity of the oscilloscope is set at 2.0 V per division.
The time base of the oscilloscope is switched off throughout the experiment.  
With both switches, S1 and S2, open, the spot on the oscillosocope screen is at A.

(i) Switch S1 is closed with switch S2 remaining open.  The spot moves to B.  
State what the deflection AB represents and determine its value.

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

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

(ii) With switch S1 kept closed, switch S2 is now also closed.  The spot moves to C.
Explain why the voltage represented by AC is less than the voltage measured by
the oscilloscope in part (i).

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

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

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

(iii) Calculate the current through the 15 Ω resistor with both switches closed.

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

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

(iv) Calculate the internal resistance, r, of the battery.

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

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

battery

15 Ω

r
S1

S2

Figure 5 Figure 6

B
C

A
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(b) The oscilloscope is now connected to an alternating voltage source of rms value 5.3 V,
as shown in Figure 7.

Figure 7

(i) Calculate the peak value of the alternating voltage.

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

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

(ii) Draw on Figure 8 what you would expect to see on the oscilloscope screen, if the
time base remains switched off and the voltage sensitivity is changed to 
5.0 V per division. 

Figure 8

(3 marks)
____
11
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5 A material in the form of a long wire is suspended from a support so that it hangs vertically
with a mass holder attached to the lower end.  Masses, up to a certain value, are added to the
holder and then removed again, until only the mass holder remains.  The extension of the
wire is measured as each mass is added and again as they are removed.
The table shows the extension of the wire as the masses are added and removed.

(a) On the grid opposite, plot a graph of load against extension for both increasing and
decreasing loads. (5 marks)

(b) With reference to the graph, describe the behaviour of the wire as the load is increased
and then decreased.

You may be awarded additional marks to those shown in brackets for the quality of
written communication in your answer.

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

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

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

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

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

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

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

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

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

load/N 0 26 50 73 93 108 118 90 51 0

extension/mm 0 2.4 4.6 6.8 8.6 10.4 13.6 10.8 7.0 2.0
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(c) The wire described in the first paragraph of the question has an original length of 2.5 m
and a cross-sectional area of 2.8 × 10�7 m2.  At an extension corresponding to a load of
82 N (when the load is being increased), calculate for the wire,

(i) the tensile stress,

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

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

(ii) the tensile strain,

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

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

(iii) the Young modulus for the material of the wire,

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

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

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

(iv) the energy stored in the wire.

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

....................................................................................................................................
(4 marks)

Quality of  Written Communication (2 marks)

END  OF QUESTIONS
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