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It is recommended that you spend about one hour on this question.

A thermistor is a device which is made of a semiconducting material. The resistance of a
particular type of thermistor falls when its temperature is raised. This is because the extra
kinetic energy of the atoms enables more elecirons to move from atom to atom in the
material. In this experiment you will be required to investigate how the resistance of a
thermistor varies with its temperature and use the results of your experiment to find a value
for the energy E which must be given to an electron to enable it to move from atom to atom.

(a) Construct the circuit shown in Fig. 1.1.

O

&

Fig. 1.1

(b) (i) Immerse the thermistor in a beaker of water. Measure and record the current /,
potential difference V and temperature 6.

= s mA
Vo e, Y
O = et °C

(ii) Estimate the percentage uncertainty in this value of /.

% uncertainty in /= ............occciviininnne.

2826/03/Test/Jun03



3 For
Examiner’s
Use

(c) (i) Arrange the apparatus so that the water may be heated. Use the stand and clamp

to ensure that the wires connected to the thermistor are kept well away from the
source of heating.

(i) Raise the temperature of the water by about 10 °C.
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(iii) Measure and record the new values of /, Vand 6. Repeat (i) until you have a total
of six sets of readings for /, Vand 8 where 15°C < 6 < 85 °C. Include in your table
of results values of the resistance R of the thermistor, and the thermodynamic
temperature T, where T = 8+ 273. Also tabulate all the values of In (R/Q) and T-1.

(d) (i) Plota graph of In (R/Q) (y-axis) against T-! (x-axis).
(ii) Determine the gradient of the line of best fit.

gradient = ......c.oocieiiriiiiie e,

2826/03/Test/Jun03



5 For
Examiner's
Use

2626/03/Test/Jun03 [Turn over




6

(iii) State the precautions taken to ensure that the temperature had stabilised before
the readings were taken. ‘

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

(e) The formula which relates R and Tis
’ E
R = Ae""

where A is a constant, E is the energy required to move an electron from atom to atom
and the constant k has the value 1.38 x 10723 J K1,

Use your answer from (d) (ii) and the value of k to determine a value for E.
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It is recommended that you spend about 30 minutes on this question.

In this question you will investigate how the period of torsional oscillation in a horizontal
plane depends on the radius of the disc. A thin copper wire passes through the middle of the
disc. You should not disturb the wire from this position during the experiment.

The radius of the disc is 10.0 crh.

(a) Clamp the wire between two wooden blocks so that the disc is suspended in é horizontal
plane 50.0 cm below the blocks as shown in Fig. 2.1.

blocks of wood held in clamp'_/ —

50.0cm

copper wire —

pencil line

disc

Fig. 2.1
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(b) (i) Gently rotate the disc as shown in Fig. 2.2 through an angle < 90° so that the wire
is twisted. Release the disc so that it performs torsional oscillations in a horizontal
plane.

top view

disc

Fig. 2.2

(i) Make and record measurements to determine the period T of these oscillations.
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(c) State one way in which you could improve the accuracy of this measurement, other than
by repeating the measurement.

(e) (i) Unclamp the wire from the blocks.

(i) Cut out a disc of radius 5.0 cm using scissors. The circumference of this disc has
been drawn on the card.

(iii) Reclamp the wire between the blocks as in part (a).

(f) Repeat part (b) recording your results in the space below.
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(g) Do the results of your experiment support the suggestion that T is directly proportional
to r2? Justify your answer.
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In this question, two marks are available for the quality of written communication.
(h) Write an evaluation of the procedure which you have followed. You should include some

of the limitations of the procedure and suggest ways in which the experiment may be
improved, giving reasons for your suggestions.
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Quality of Written Communication

OCR has made every effort to trace the copyright holders of items used in this Question paper, but if we have
inadvertently overlooked any, we apologise.
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