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It is recommended that you spend about 60 minutes on this question

1 In this question you will investigate how the force acting on a bar magnet placed in a current-
carrying coil is related to the current in the coil.

(a) Set up the circuit shown in Fig. 1.1.

Fig. 1.1

(b) (i) Attach the bar magnet to the newton-meter, using the elastic band on the magnet
and the paper clip, so that the magnet is suspended as shown in Fig. 1.2.

(ii) Suspend the newton-meter and the magnet using the stand, boss and clamp.
Adjust the position of the clamp so that the magnet is inside the coil and the line at
the centre of the magnet coincides with the top of the coil, as shown in Fig. 1.2.

Fig. 1.2
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(iii) Explain how you ensured that the centre of the magnet is located at the top of the
coil.

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

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

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

(iv) Record the reading F from the newton-meter.

F = ......................................

(c) (i) Close the switch and adjust the output of the power supply to give a value of
current in the range 0 to 5 A. Ensure that the reading on the newton-meter
increases. If it does not, then the connections to the coil will need to be reversed.

(ii) Adjust the position of the newton-meter so that the centre line on the magnet
coincides with the top of the coil. Measure and record the new reading F from the
newton-meter and the current I in the coil.

F = ......................................

I = ......................................

(iii) Open the switch.
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(d) Change the setting on the power supply and repeat (c) until you have five more sets of
readings for F and I. Include all six values in your table of results.

(e) (i) Plot a graph of F (y-axis) against I (x-axis).

(ii) Draw the line of best fit.

(iii) Determine the gradient and y-intercept of this line.

gradient = ......................................

y-intercept = ......................................
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(f) It is suggested that the expression relating the current I in the coil to the newton-meter
reading F is

F = k I + W,

where k is a constant and W is the weight of the bar magnet.

Use your answers from (e)(iii) to determine values for k and W. You should include
appropriate units in each case.

k = ......................................

W = ......................................

(g) A student suggests that the force of attraction between the magnet and the coil is
directly proportional to the current in the coil. Do the results of your experiment support
this suggestion? Justify your answer.

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

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

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

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

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

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

(h) (i) Calculate the current I in the coil that would be required to give a reading of 10 N on
the newton-meter.

I = ......................................
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(ii) Explain why it would be difficult to verify this value of current experimentally.

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

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

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

...................................................................................................................................
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It is recommended that you spend about 30 minutes on this question

2 Two students are having a discussion about an experiment in which the air inside a bell jar is
gradually removed. The sound of a ringing bell inside the jar is heard to diminish in intensity
during this process. One student suggests that the frequency of the sound changes as the
pressure changes; the other student thinks that the frequency remains constant as the air is
removed.

Design a laboratory experiment to investigate how the frequency of a sound wave depends
on the pressure of air. You should draw a diagram showing the arrangement of your
equipment. In your account you should pay particular attention to

(a) the procedure to be followed,

(b) the measurements that would be taken,

(c) how the frequency of the sound would be measured using a cathode ray oscilloscope,

(d) the control of variables,

(e) any safety precautions that you would take.
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Diagram
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