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1 (a) Theory predicts that, for the wire you investigated in Stage 1, its resistance is directly
proportional to its length.  State and explain whether or not your graph shows this.

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

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

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

1 (b) Estimate the uncertainty in your measurements of length L and explain how you arrived
at this estimate.

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

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

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

1 (c) (i) Using the value you stated for the precision of the ammeter, determine the percentage
uncertainty in the measurement of the 0.50 A current.

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

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

1 (c) (ii) Using the value you stated for the precision of the voltmeter, find the percentage
uncertainty in your smallest measured pd.

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

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

1 (c) (iii) Use your answers to part (c)(i) and part (c)(ii) to find the percentage uncertainty in your
smallest calculated value of resistance.

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

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

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

Section A

Answer all questions in the spaces provided.

You should refer to your documentation from Stage 1 as necessary.
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1 (d) The resistance R of a metal wire of length L is given by the formula R = ρL/A, where A
is the area of cross-section of the wire and ρ is the resistivity of the metal.

Explain how ρ could be calculated using your graph, stating a further measurement
which needs to be made.  Suggest a suitable instrument for making this measurement.

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

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

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

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

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

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

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

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

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

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

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

Turn over for the next question
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Section B

Answer all the questions in the spaces provided.

2 In an experiment, the resistance and diameter of seven different wires were measured.
Each wire was made of the same metal and was 1.100 m in length.  The resistance was
measured using a multimeter and the diameter measurement was made at three different
positions along each wire.  The results from the experiment are shown in the following
table.

2 (a) Complete the table by filling in the missing values of d, A and 1 / A.
(2 marks)

2 (b) Complete the graph of R against 1 / A on page 5 by plotting the two missing points and
drawing a straight line of best fit.

(2 marks)

wire diameter d / mm area A of 1 /A
first reading second reading third reading mean value cross-section

/ mm–2
resistance

/ mm2 R / Ω

0.276 0.277 0.274 0.276 0.060 16.7 8.29

0.297 0.297 0.300 0.298 0.070 14.3 6.95

0.324 0.325 0.325 0.325 0.083 12.1 5.91

0.352 0.352 0.351 0.352 0.097 10.3 5.06

0.401 0.398 0.402 0.400 0.126 7.9 3.88

0.450 0.448 0.449 3.09

0.501 0.497 0.500 2.42
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Question 2 continues on the next page
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2 (c) (i) Determine the gradient of the graph of R against     .

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

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

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

2 (c) (ii) State the unit of the quantity represented by the gradient you measured in part (c)(i).

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

2 (c) (iii) Use the gradient and the formula ρ = RA / L to show that the resistivity of the metal was
about 4 × 10–7 Ω m.

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

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

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

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

2 (d) (i) Use data from the table on page 4 to estimate the uncertainty in the mean value of 
d = 0.400 mm.

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

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

2 (d) (ii) Is the uncertainty you estimated in part (d)(i) more or less significant than the
uncertainty for L you estimated in Question 1 part (b)?  Justify your answer with
suitable calculations.

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

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

..............................................................................................................................................
(3 marks)
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3 Overhead power cables are made from aluminium with a steel core to combine tensile
strength with low resistivity.  These properties are necessary because the cables are very
long and have to be stretched between support towers.

Suppose you are required to investigate how the resistance of a vertical wire, two
metres in length, varies when it is stretched by attaching weights to its lower end.
Assume you are provided with a secure means of hanging the wire from the ceiling, a
multimeter with ranges to measure mΩ, Ω and kΩ, a set of weights to hang from the
wire, long connecting leads and crocodile clips.

Describe how you would use the apparatus provided to investigate how the resistance of
the wire varies with the stretching force.  You should consider safety issues and the
reduction of systematic errors in this experiment.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

END  OF  QUESTIONS
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There are no questions printed on this page

DO  NOT  WRITE  ON  THIS  PAGE
ANSWER  IN  THE  SPACES  PROVIDED

Copyright © 2011 AQA and its licensors.  All rights reserved.
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