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2

Section A

Answer all questions in the spaces provided.
You should refer to your documentation from Stage 1 as necessary.

1 (a) State the independent variable in your experiment.
(1 mark)
1 (b) Calculate the percentage uncertainty in your largest mean current reading.
(1 mark)
1 (¢) If the resistors used in your experiment had a tolerance quoted as 5%, calculate the
maximum and minimum resistance values of the largest value resistor, R, which
you used.
Maximum value Of TESISIOT ........ccuiiiiiiiiiiiiiiiiiii e
MiInimum Value Of TESISTOT ....eeiuiiiiiiiiiiiie ettt eebreeeaeee e
(1 mark)

1 (d) i) What would be the effect of contact resistance between resistor R and the connecting
clips or plugs on the values of current /7

(2 marks)
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1 (e)

1.®

State and explain what your graph indicates about the relationship between I ean and
1/R.

Turn over for the next question

Turn over p
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4

Answer all the questions in the spaces provided.

Section B

2 (a)

2 (b)

2 (o)

An experiment was performed to investigate how the resistance of a nickel alloy wire
varied with temperature. The resistance was measured using an ohm-meter. The results
are shown in the table below.

temperature/ 15t reading | 2"9 reading | 3'! reading Mean
pG C resistance resistance resistance resistance

R,/ R,/Q R;/Q2 R/Q

10 3.15 3.10 3.13 3.13

20 3.34 331 3.28 331

30 3.50 352 3.46 349

40 3.66 3.59 3.62 3.62

50 3.77 3.79 3.83

60 3.90 3.95 3.88

70 4.05 4.11 4.12

Complete the table by calculating the mean resistance, R, for the last three temperature

values.

(1 mark)

Complete the graph on page 5 by plotting the three remaining points and draw a best fit

straight line.

Determine the gradient of the graph.

(2 marks)

(3 marks)
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5 Do not write
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A Graph of resistance against temperature for a nickel alloy wire
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2 () It is suggested that the relationship shown by the graph is of the form
R=Ry + k06
where R is the resistance of the wire at temperature 6
Ry is the resistance of the wire at 0 °C

and k is a constant

2 (d) (i) Explain how this relationship is supported by the graph.

(4 marks)
2 (e) Would an ohm-meter with a zero error affect the values of k£ and Ry if it was used
instead?
Explain your answer.
(3 marks)

Do not write
outside the
box
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3 (a) A student perfomed the experiment outlined in Question 2 with an identical piece of
nickel alloy wire. The student decided to use an ammeter and voltmeter to determine
the resistance of the metal wire at 10°C.

The ammeter used had a precision £0.01 A, and the voltmeter a precision of +0.02 V.
The current used was 0.20 A, and the measured potential difference (pd) was 0.62 V.

3 (a) (i) Calculate the percentage uncertainty in the current.

(3 marks)

3 (b) Explain whether the equipment used by the student in part (a) would have been suitable
for measuring the variation of resistance of the metal wire at 10 °C intervals.

Turn over for the next question

Turn over p»
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4 (a) It is suggested that when identical resistors are connected in parallel the total resistance
is inversely proportional to the number of resistors. Describe how you could test this
experimentally using two 1.5V cells and six identical 20 Q resistors and a suitable
ammeter and voltmeter.

You should include a circuit diagram showing the arrangement when three resistors are
used.
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4 (b)

Choose the most suitable ammeter to use in the experiment in part (a) from the selection
below by ticking the appropriate box. Justify your choice with a suitable calculation.

Range 0 — 10 mA precision = 0.1 mA
Range 0 — 100 mA  precision = 1 mA

Range0-10A precision = 0.01 A

HpEENEN

Range 0 — 10 A precision = 0.1 A

(2 marks)

END OF QUESTIONS

Copyright © 2012 AQA and its licensors. All rights reserved.
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