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theory are not wanted in Questions 1 and 2. You should, however, record any special precautions you have
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In this experiment you are required to determine the mass of a metre rule.

(a)  Set up the apparatus as in Fig.1.1. The angle 6 should be less than 90°
throughout the experiment.
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clamp with pin
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Fig.1.1.

(i) Starting with x = 55.0 em, adjust the apparatus so that the rule is
horizontal. Record x, the forcemetre reading, T, and the angle 6.

© (i) Change x, in the range 55.0 cm, =< x <99.0 cm and adjust the
apparatus so that the rule is again horizontal. Record x, T
and 6.
(iii)  Repeat (a)(ii) for five further sets of values.
(iv)  Include values of Tsin 8 in your table of results.
by (@ Describe how you would ensure that the rule is horizontal?
(ii) Calculate the percentage uncertainty in the least value of € in your table.

(¢)  Theory suggests that T is related to x by the equation,

Tsin@=491M + Ax,

where A is a constant and M is the mass.
(i) Plot a graph of Tsinf (y-axis) against x (x-axis).
(ii) Use your graph to determine the values of A and M.

(i)  Suggest the significance of the constant A.
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In this experiment you will determine the resistance of a voltmeter using a discharged
capacitor.

Set up the apparatus as shown in Fig. 2.1
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Fig 2.1
(a) (i) Close switches S, and S, and record the maximum voltage attained.

(if)  Open switch S, and at the same time start the stop watch,

(iii) = Record the time, 7, and voltage, ¥, as time increases until you have six
sets of values. Include values of InV in your table of values.

(b)  Theory suggests that Vis related to , ¢, by the equation

V - V e—i/CR

where C is capacitance of the capacitor and R is the circuit resistance.

() Plot a graph of InV (y-axis ) against ¢ (x-axis ).

(i)  Determine the gradient and intercept.

(i)  Calculate the value of the resistance of the voltmeter.

(iv)  Use your values in (b) (ii) to calculate the value of V,.
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Current carrying conduciors have associated magnetic fields around them. The
magnetic field caused by current carrying conductors exert forces on magnetic
materials. It is believed that the force exerted depends on the amount of current
Jflowing, the number of turns of the conductor and the distance of the magnetic
material from the current carrying conductor.

Design an experiment to investigate how the strength of the magnetic force
experjenced by the magnetic material varies with the current in the conductor,
distnce from the conductor and the number of turns in the conductor.

It may be assumed that the following apparatus are available together with any other
standard apparatus found in a school laboratory:

iron rod, forcemeter, solenoids of different sizes, iron probe, power source, rheostat,
plotting compass, ammeter, conductors

Your design report should

(i) describe how the measurements are going to be made,
(ii) show how some of the variables are controlled, and
(iii) outline the precautions to be taken.
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