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Answer all questions in the spaces provided.

1 (a) A steady current of 0.25 A passes through a torch bulb for 6 minutes.
Calculate the charge which flows through the bulb in this time.

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

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

.............................................................................................................................................
(2 marks)

(b) The torch bulb is now connected to a battery of negligible internal resistance.  The
battery supplies a steady current of 0.25 A for 20 hours.  In this time the energy
transferred in the bulb is 9.0 × 104 J.  Calculate

(i) the potential difference across the bulb,

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

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

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

(ii) the power of the bulb.

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

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

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

Turn over for the next question

____
5
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2 In the circuit shown in Figure 1, the battery, of negligible internal resistance, is connected to
two resistors which form a potential divider.

Figure 1

(a) (i) Calculate the current through the ammeter.

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

(ii) A 20 Ω resistor is now connected between X and Y.  State and explain, without
further calculation, whether the current through the ammeter will increase or
decrease.
You may be awarded marks for the quality of written communication in your
answer.

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

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

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

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

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

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

....................................................................................................................................
(4 marks)
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(b) The 20 Ω resistor is now removed and replaced with a voltmeter.  Stating the
assumption made, show that the reading on the voltmeter is 4.9 V.

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

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

.............................................................................................................................................
(2 marks)

(c) The voltmeter is now removed and the terminals X and Y joined together with a wire.
Calculate the reading on the ammeter.

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

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

.............................................................................................................................................
(2 marks)

Turn over for the next question

____
8
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3 (a) A student wishes to measure the resistivity of the material of a uniform resistance wire.
The available apparatus includes a battery, a switch, a variable resistor, an ammeter and
a voltmeter.

(i) Draw a circuit diagram which incorporates some or all of this apparatus and
which enables the student to determine the resistivity of the material.

(ii) State the measurements which must be made to ensure that a reliable value of the
resistivity is obtained.

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

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

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

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

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

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

(iii) Explain how a value of the resistivity would be obtained from the measurements.

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

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

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

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

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

....................................................................................................................................
(10 marks)
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(b) A wire made from tin with cross-sectional area 7.8 × 10�9 m2, has a pd of 2.0 V across
it.  Calculate the minimum length of wire needed so that the current through it does not
exceed 4.0 A.

resistivity of tin = 1.1 × 10�7 Ω m

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

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

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

.............................................................................................................................................
(2 marks)

Turn over for the next question

____
12
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4 A battery of emf ∈ and internal resistance r is connected in series to a variable resistor R and
an ammeter of negligible resistance.  A voltmeter is connected across R, as shown in Figure 2.

Figure 2

(a) (i) State what is meant by the emf of the battery.

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

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

(ii) The reading on the voltmeter is less than the emf.  Explain why this is so.

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

....................................................................................................................................
(2 marks)

Question 4 continues on page 13

A

V

R

r∈
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(b) A student wishes to measure ∈ and r.  Using the circuit shown in Figure 2 the value 
of R is decreased in steps and at each step the readings V and I on the voltmeter and
ammeter respectively are recorded.  These are shown in the table.

(i) Give an expression relating V, I, ∈ and r.

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

(ii) Using the grid on page 12 of this booklet, draw a graph of V (on the y-axis)
against I (on the x-axis).

(iii) Determine the values of ∈ and r from the graph, explaining your method.

∈: ...............................................................................................................................

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

r: ................................................................................................................................

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

____
10

reading on voltmeter/V reading on ammeter/A

8.3 0.07

6.8 0.17

4.6 0.33

2.9 0.44

0.3 0.63
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5 (a) When a tensile stress is applied to a wire, a tensile strain is produced in the wire.  State
the meaning of

tensile stress, .......................................................................................................................

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

tensile strain. .......................................................................................................................

.............................................................................................................................................
(2 marks)

(b) A long, thin metal wire is suspended from a fixed support and hangs vertically.  Masses
are suspended from its lower end.

As the load on the lower end is increased from zero to a certain value, and then
decreased again to zero, the variation of the resulting tensile strain with the applied
tensile stress is shown in the graph.

(i) Describe the behaviour of the wire during this process.  Refer to the points
A, B, C and D in your answer.
You may be awarded marks for the quality of written communication in your
answer.

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

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

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

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

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

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

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

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

�
�

tensile
stress

tensile strain

B
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A D
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(ii) State, with a reason, whether the material of the wire is ductile or brittle.

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

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

(iii) What does AD represent?

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

(iv) State how the Young modulus for the material may be obtained from the graph.

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

(v) State how the energy per unit volume stored in the wire during the loading
process may be estimated from the graph.

....................................................................................................................................
(9 marks)

(c) The wire described in part (b) has an unstretched length of 3.0 m and cross-sectional
area 2.8 × 10�7 m2.  At a certain stage between the points A and B on the graph, the
wire supports a load of 75 N.  Calculate the extension produced in the wire by this load.

the Young modulus for the material of the wire = 2.1 × 1011 Pa

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

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

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

.............................................................................................................................................
(2 marks)

Quality of Written Communication (2 marks)

END  OF QUESTIONS

____
13

____
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There are no questions printed on this page

Copyright © 2006 AQA and its licensors.  All rights reserved.


