
A student is determining the acceleration of free fall g using a pendulum. Fig. 1.1 shows the 

pendulum. Fig. 1.2 shows one complete oscillation of the pendulum.

d

clamp

bob

clamp

one complete

oscillation

Fig. 1.1 Fig. 1.2

(a) On Fig. 1.1, measure the distance d.

d =  ...................................................  cm [1]

(b) Fig. 1.1 is drawn 1/10th actual size.

(i) Calculate the actual distance D from the bottom of the clamp to the centre of the bob.

D =  ...................................................  cm [1]

The student displaces the bob slightly and releases it so that it swings. He measures the 
time t for 10 complete oscillations. The time t is shown on the stopwatch in Fig. 1.3.
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Fig. 1.3

(ii) Write down the time t shown in Fig. 1.3.

t =  ......................................................... [1]

(iii) Calculate the period T of the pendulum. The period is the time for one complete
oscillation.

T =  ......................................................... [1]
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 (iv) Calculate T 2.

T 2 =  ......................................................... [1]

 (v) Calculate the acceleration of free fall g using the equation g = 
20
T 2.

g =  ......................................................... [1]

 (c) The student adjusts the pendulum until the distance D measured to the centre of the bob 
is 100.0 cm. 

He repeats the procedure and obtains another value of T 2.

3.94T 2 = ..............................................................

(i) On the dotted line above, write the unit for T 2. [1]

 (ii) Calculate the acceleration of free fall g using the equation g = 
40
T 2 and the value of T 2

 from (c). Give your answer to a suitable number of significant figures for this experiment.

g =  ......................................................... [1]

 (d) Another student states that repeating the experiment improves the reliability of the value 
obtained for g.

Suggest two changes that you would make to improve the reliability. The stopwatch cannot 
be changed.

1.  ...............................................................................................................................................

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

2.  ...............................................................................................................................................

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

 (e) State one precaution that you would take in this experiment in order to obtain accurate 
readings.

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

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

[Total: 11]
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