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1 In this question you will investigate how the period of torsional oscillations of a bar magnet
suspended above a fixed bar magnet changes with the separation between the two magnets.

(@) (i) Fix one of the magnets to the bench top using tape or Blu-tack.

(i) Suspend a second magnet using a cradle and thread so that it lies in a horizontal plane
about 50 cm below the point of suspension. The distance d between the bottom of the
suspended magnet and the top of the fixed magnet should initially be about 5cm. The
base of the stand should be as far as possible from the fixed bar magnet. The
arrangement is shown in Fig. 1.1.
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Fig. 1.1
(b) (i) Measure and record the distance d.

(ii) Gently rotate the suspended magnet and release it so that it performs small torsional
oscillations in a horizontal plane, as shown in Fig. 1.2.
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Fig. 1.2
Make and record measurements to determine the period T of these oscillations.

(iii) Change the value of d and repeat (i) and (ii) until you have six sets of readings for T and
dwhere 10cm > d>3cm.
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(c) Itis suggested that Tand d are related by an expression of the form
T=kd+c
where k and ¢ are constants.
(i) Plot a graph of T (y-axis) against d (x-axis).
(ii) Determine the gradient and y-intercept of the line of best fit.

(iii) Use your answers from (ii) to find values for k and c. Include appropriate units in
each case.

(d) A student suggests that T is directly proportional to d. Explain whether or not the results
of your experiment would support this suggestion.

(e) (i) Use the results of your experiment to calculate the period of oscillation of the
suspended magnet for a separation d = 5mm.

period of oscillation = ..........................

(i) Give two reasons why, in practice, it would not be possible to measure this time
directly.
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