
The IGCSE class is investigating the period of oscillation of a simple pendulum.

Fig. 1.1 shows the set-up.

d

bob

floor

one complete
oscillation
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 (a) (i) On Fig. 1.1, measure the vertical distance d from the floor to the bottom of the 
pendulum bob.

d =  ......................................................

(ii) Fig. 1.1 is drawn one twentieth actual size. Calculate the actual distance x from 
the floor to the bottom of the pendulum bob. Enter this value in the top row of 
Table 1.1.

The students displace the pendulum bob slightly and release it so that it swings. They 
measure and record in Table 1.1 the time t for 20 complete oscillations of the pendulum 
(see Fig. 1.2).

Table 1.1

x / cm t / s T / s T  2 / s2

20.0

20.0 19.0

30.0 17.9

40.0 16.8

50.0 15.5

[4]
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(b) (i) Calculate the period T of the pendulum for each set of readings. The period is the 

time for one complete oscillation. Enter the values in Table 1.1.

(ii) Calculate the values of T  2. Enter the T  2 values in Table 1.1.

 (c) Use your values from Table 1.1 to plot a graph of T  2 / s2 (y-axis) against x / cm (x-axis).
Draw the best-fit line.

[5]
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(d) State whether or not your graph shows that T  2 is directly proportional to x. Justify your 

statement by reference to the graph.

statement  .........................................................................................................................

justification  .......................................................................................................................

 ....................................................................................................................................  [1]

[Total: 10]
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----------------------------------------------Marking Scheme---------------------------------------------------
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The class is investigating two different types of pendulum.

Figs. 1.1 and 1.2 show the apparatus used.
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Fig. 1.1 Fig. 1.2

 (a) (i) On Fig. 1.1, measure the length l of the pendulum. 

l =  ...........................................................[1]

(ii) Explain briefly how you would measure the length l of a pendulum, of the type shown in 
Fig. 1.1, as accurately as possible.

 ...........................................................................................................................................

 .......................................................................................................................................[1]

 (b) A student adjusts the length l of the pendulum shown in Fig. 1.1 to be exactly 50.0 cm. She 
displaces the pendulum bob slightly and releases it so that it swings. She measures the time 
tS for 20 complete oscillations of the pendulum.

(i) Record the time tS as shown in Fig. 1.3.

00.28 20

Fig. 1.3

tS =  ...........................................................[1]

(ii) Calculate the period TS of the pendulum. The period is the time for one complete
oscillation.

TS =  ...........................................................[1]
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 (iii) Explain why measuring the time for 20 oscillations, rather than for 1 oscillation, gives a 

more accurate value for TS.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[1]

 (c) The pendulum shown in Fig. 1.2 is a 50.0 cm rule. The student displaces this pendulum slightly 
and releases it so that it swings. She measures the time tC for 20 complete oscillations of the
pendulum.

tC = 23.2 s ................................................................

(i) State a precaution that you would take to ensure that the measurement of time tC is
reliable.

 ...........................................................................................................................................

(ii) Calculate the period TC of the pendulum. The period is the time for one complete
oscillation.

TC =  ...............................................................
[1]

(d) A student suggests that TC should be equal to TS. 

State whether the results support this suggestion. Justify your answer by reference to the 
results.

statement  ..................................................................................................................................

justification  ................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[2]

 (e) Assume that the length l of the first pendulum has been measured accurately at 50.0 cm and 
that the length of the strip that forms the second pendulum is exactly 50.0 cm long.

Suggest why it may not be correct to state that both pendulums have the same length
l = 50.0 cm.

 ...................................................................................................................................................

 ...............................................................................................................................................[1]

[Total: 9]
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-------------------------------------------Marking Scheme-------------------------------------------------------
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