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

1 Decorative lights are sometimes wired in parallel. It is important to know how the current
passing through the lights depends on the potential difference applied to them as the
number of lights is changed. In this experiment you will investigate the variation of current
with potential difference for two identical filament lamps and use the results of your
experiment to suggest how current varies with potential difference for any number of
identical lamps wired in parallel.

(a) Set up the circuit shown in Fig. 1.1 using the filament lamp labelled P.

Fig. 1.1

(b) (i) Close switch S.

(ii) Measure and record six sets of readings of current I and potential difference V for I
in the range 1.0 A ≤ I ≤ 2.0 A. Include in your table of results values for lg (I /A) and
lg (V /V).

(iii) Open switch S.

(c) Connect the second filament lamp (labelled Q) in parallel with lamp P. Measure and
record six sets of readings of I and V for I in the range 2.0 A ≤ I ≤ 4.0 A. Include in your
table of results values for lg (I/A) and lg (V /V).

It is suggested that I and V are related by the equation

I = kVn

where k and n are constants.
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(d) (i) Plot a graph of lg (I/A) (y-axis) against lg (V /V) (x-axis) for the results obtained in
parts (b) and (c). Use the same axes for both sets of results. Draw the line of best
fit for each set of results.

(ii) Determine the gradient and y-intercept of each of the lines of best fit.

(iii) Use your answers from (ii) to find values for n and k in each case. You need not be
concerned with the units of these quantities.

(iv) Comment on the values of n and k which you have obtained.

(e) (i) What values would you expect to obtain for n and k if the experiment were
repeated with three identical lamps connected in parallel?

(ii) Suggest an equation which describes the relationship between I and V for m
identical lamps in parallel.
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It is recommended that you spend about 30 minutes on this question.

2 The properties of many magnetic materials are affected by temperature. One effect is the
loss of permanent magnetism when the temperature of a magnetic material exceeds a
particular value. This temperature is known as the Curie point.

Design an experiment to investigate how the magnetic field strength of a magnet depends
on the temperature of the magnet in the range from 0 °C to 200 °C.

In your account you should pay particular attention to 

(a) the method of measuring the magnetic field strength (magnetic flux density),

(b) how the temperature of the magnet would be measured in the given range,

(c) the method of ensuring that the temperature of the magnet is uniform,

(d) the procedure to be followed,

(e) the control of variables.
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