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1 This question is about a simple pendulum made from a length of string attached
to a mass (bob). For oscillations of small amplitude, the acceleration a of the
pendulum bob is related to its displacement x by the expression

P

where g is the acceleration of free fall and L is the length of the pendulum.
The pendulum bob oscillates with simple harmonic motion.

(@) (i) Show that the period T of the oscillations is given by the expression
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(if) A student notices that the amplitude of each oscillation decreases over time.
Explain this observation and state what effect this may have on T. [2]

(b)* Describe with the aid of a labelled diagram how an experiment can be
conducted and how the data can be analysed to test the validity of the equation
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for oscillations of small amplitude. [6]

T

(c) Another student conducts a similar experiment in the laboratory to investigate the
small amplitude oscillations of a pendulum of a mechanical clock. Each ‘tick’ of the
clock corresponds to half a period.

(i) Show that the length of the pendulum required for a tick of 1.0s is about 1 m. [2]

(ii) If the pendulum clock were to be used on the Moon, explain whether this clock
would run on time compared with an identical clock on the Earth. [2]

Total Marks for Question Set 7: 15



OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose
work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department
of the University of Cambridge



