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Section A

Answer all questions in the spaces provided.
You should refer to your documentation from Stage 1 as necessary.

Figure 1

1 (a) The centripetal force for the circular motion
of the pendulum bob you investigated in Stage 1
was provided by the horizontal component of the
tension, F, in the string.

Centripetal force = Fcosf = ma where cosf = %
a = centripetal acceleration of the bob

d = diameter of circle

[ = length of the string

m = mass of bob

1 (a) (i) Use your measurements from Stage 1 for d and your shortest pendulum length, [, of
the string to calculate a value for cos6.
[1 mark]

1 (a) (ii) Use your estimates for the uncertainties in these measurements to find the percentage
uncertainty in your value for cos6.
[3 marks]
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3 Do not write

1 (a) (iii) It can be shown that
F = 41’ml
T2
Assume that the mass of m was 0.100kg. Calculate F for your shortest length
pendulum.

[1 mark]

1 (a) (iv) State how each of your measurements d, [ and T contribute to the uncertainty in your
value for F.

outside the
box

PMT

[3 marks]
1 (b) Referring to your graph from Stage 1, describe the variation of 7" with / over the range
of string lengths that you investigated.
[2 marks]
1 (c) Explain why the string cannot be rotated in a horizontal plane.
[1 mark]
............................................................................................................................................ 11
Turn over »
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Section B

Answer all questions in the spaces provided.

2 An experiment similar to that in Stage 1 was performed using a pendulum with a
circular radius, r = 0.125m. T is the time period for the rotation and [ is the length of
the pendulum. Some of the results are summarised in Table 1.

Table 1
I/m 12 - r2/m T/s T?/s2
0.150 0.083 0.57 0.32
0.200 0.156 0.82 0.67
0.250 0.217 0.94 0.88
0.300 0.273 1.05 1.10
0.350 1.14
0.400 1.25
2 (a) Complete Table 1.
[1 mark]
2 (b) Complete Figure 2 by plotting the remaining points and drawing a best fit straight line.
[2 marks]
2 (c) Determine the gradient of your straight line (Figure 2).
[2 marks]
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Figure 2
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2 (d) Use your answer to part 2(c) to determine T for the bob of this pendulum when

[ =0.500m.
[2 marks]

2 (e) (i) The relationship between T and [ is given by

2
T2 4022

where g is the acceleration due to gravity.

Use your answer to part 2(c) to find the value for the acceleration due to gravity.
[2 marks]

2 (e) (ii)) Referring to the graph, explain whether or not you think this is a reliable answer.
[1 mark]

2 (e) (iii) Discuss, with reference to the measurement of T, whether a smaller uncertainty in the
value of g would be obtained if the experiment were to be carried out with a pendulum

of the same length and a smaller radius.
[2 marks]
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3 Circular motion forms the basis of many popular fairground rides such as the
chair-o-plane shown in Figure 3.
Figure 3

Chains

Q

Rider

N

Chalr

3 (a) Explain why the empty chairs are swinging outwards at the same angle as those chairs
with riders.

[2 marks]

Turn over »
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8
3 (b) Outline the measurements you would make to determine the speed of a rider around
the circle under normal operating conditions.
[2 marks]
3 (¢) Suggest a safety test to check the strength of the chains supporting a newly-fitted chair

before a rider is allowed to ride in it. The test is carried out when the ride is stationary.
You may assume that the maximum angular speed of the ride is known.
[3 marks]
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9 Do not write

4 A student decides to use a turntable to investigate friction between a wooden disc and
the surface of the turntable. Figure 4 shows the turntable with the disc resting on it.

Figure 4

Central spindle Direction

of rotation
Turntable

TR

Wooden disc

The turntable is flat and horizontal. When it rotates it does so at a known constant
angular speed, w.

The purpose of the investigation is to find out how the maximum frictional force, Fax,
between the disc and the surface varies with the weight of the disc on the turntable.

Fax is the same at all points on the turntable for a particular disc weight. When the
turntable is rotating the disc stays in place provided the centripetal force is less than
Fnax. This centripetal force can be calculated using mrw?, where m is the mass of the
disc and r is the distance of the centre of the disc from the centre of the turntable.

Describe how you would carry out this investigation, stating what extra apparatus you
would need and how you would present your results.
[4 marks]
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