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Section A

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

1 (a) Calculate the percentage uncertainties in the pd and in the mean current for your
measurements at room temperature.
[2 marks]
1 (b) (i) Calculate the uncertainty in your value of the thermistor resistance at room
temperature.
[2 marks]
1 (b) (ii) Suggest one possible source of error that would not be accounted for in this
uncertainty value.
[1 mark]
1 (¢) State two precautions you took to minimise the uncertainty in the temperature
measurements.
[2 marks]
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1 (d) Explain why the current through the thermistor needs to be small.
[2 marks]

1 (e) For this limited range of temperatures, a simple theory suggests that the resistance,
R, of a thermistor varies with the Celsius temperature, 6, according to the equation

R =Ry
where Ry and a are constants.

Describe and explain how you could use the graph you drew in Stage 1 to check if

this theory is valid.
[2 marks]
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Section B

Answer all questions in the spaces provided.

2 An experiment was performed to investigate how the resistance of a thermistor
varied over a range of temperatures. The resistance was measured with an

ohm-meter to a precision of 1Q. The results are shown in Table 1.

Table 1
0/°C T/K P R/ InR/Q)
-15 258 3.876 146 4.98
0 273 3.663 97 4.57
15 288 3.472 64 4.16
30 303 3.300 46 3.83
45 31
60 24
2 (a) Complete Table 1.
[1 mark]

2 (b) Complete Figure 1 on page 5 by plotting the remaining points and drawing a best fit

straight line.

2 (c) Determine the gradient of your straight line (Figure 1).

[2 marks]

[2 marks]
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Figure 1
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2 (d) For all temperatures the relationship between R and T is of the form
IR =2 +InA
where A and B are constants.
2 (d) (i) Determine the value of B and its unit.
[2 marks]
2 (d) (ii) Determine the value of A and its unit.
[3 marks]
2 (d) (iii) This relationship can also be written in the form
q
R =peTl
where p and g are constants.
Write the equation in this form substituting relevant values for p and gq.
[1 mark]
............................................................................................................................................ 1
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3 (a) Use values taken from the graph in Figure 1 on page 5 to determine the resistance
change per degree when the temperature changes between -2 °C and +2°C
[4 marks]
3 (b) For every degree Celsius change in the range 26 °C to 30 °C the resistance changes
by 1.2Q.

It is suggested that the thermistor and ohm-meter used for the measurements in
guestion 2 could, with a suitable display calibrated in °C, be used as a thermometer for
outside air temperature measurements in the UK.

With reference to your answer to question 3(a), suggest how the suitability of the

thermistor thermometer would vary from summer to winter.
[3 marks]
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4 To investigate the variation with temperature of the pressure of the air within a car
tyre, a thermistor is placed inside an inflated tyre, with electrical connections to the
outside. The tyre is submerged in a constant-temperature water bath with the means
to measure its internal pressure.

The thermistor has been previously calibrated to give a graph of celsius temperature
against resistance.

4 (a) Describe how you would determine the variation of pressure of the air inside the tyre
with temperature as the tyre heats up from its initial temperature of about 15 °C to the
temperature of the bath at 80 °C.

[3 marks]
4 (b) Suggest how you would use your results to estimate a value for the absolute zero of
temperature in °C.
[2 marks]

END OF QUESTIONS

Copyright © 2014 AQA and its licensors. All rights reserved.
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