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The thickness of the card is t. The magnetic flux density at one of the poles of the magnet is B.
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Fig. 1.1

A spring is attached to a strong cylindrical magnet of length L and cross-sectional area A. The
magnet is placed on thin card on top of a magnetic sheet on the bench, as shown in Fig. 1.1.

A force is applied upwards to the spring. The extension of the spring when the magnet just leaves
the card is s.

It is suggested that s is related to t by the relationship

ks t

_ ALBZ

where k is the spring constant of the spring and Z is a constant.

Plan a laboratory experiment to test the relationship between s and t.

Draw a diagram showing the arrangement of your equipment.

Explain how the results could be used to determine a value for Z.

In your plan you should include:

the procedure to be followed
the measurements to be taken
the control of variables

the analysis of the data

any safety precautions to be taken.
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A student investigates the resonant frequency of a metal rod. The metal rod of length L is
suspended from two rubber loops. A sensitive microphone with a cone is positioned at one end of
the rod. The microphone is attached to an oscilloscope, as shown in Fig. 2.1.
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Fig. 2.1 (not to scale)
The rod is hit gently with a hammer.
The period T of the trace produced on the oscilloscope is determined.
The experiment is repeated for different values of L.

It is suggested that T and L are related by the equation

e

where C and n are constants.
(@) Agraphis plotted of Ig T on the y-axis against IgL on the x-axis.

Determine expressions for the gradient and y-intercept.

gradient = ...

Y-INTErCept = oo
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(b) Values of L and T are given in Table 2.1.

Table 2.1
L/cm T/105s lg(L/cm) lg(T/1075s)
54 24 +1
70 32+ 1
86 39 %1
108 49+ 2
140 642
167 74 +2

Calculate and record values of Ig(L/cm) and Ig(T/107°s) in Table 2.1.

Include the absolute uncertainties in Ig T.

(c) (i) Plota graph of Ig(T/107°s) against Ig(L/cm). Include error bars for Ig T.

[2]
[2]

(ii) Draw the straight line of best fit and a worst acceptable straight line on your graph. Label

both lines.

[2]

(iii) Determine the gradient of the line of best fit. Include the absolute uncertainty in your

answer.

gradient =
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Ig(T/107%s)
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(iv) Determine the y-intercept of the line of best fit. Include the absolute uncertainty in your
answer.

y-intercept = ..o, [2]

(d) Using your answers to (a), (c)(iii) and (c)(iv), determine the values of n and C. Include the
absolute uncertainties in your values. You need not be concerned with units.

(e) The experiment is repeated. Determine the length L of the rod that gives a value of T of
0.10ms.

[Total: 15]
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