
 A student investigates the period of a pendulum. 

Fig. 1.1 shows the set-up.
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bob

d

Fig. 1.1 

(a) The distance d is measured from the bottom of the clamp to the centre of the bob.

The student adjusts the length of the pendulum until d = 50.0 cm.

He displaces the bob slightly and releases it so that it swings.

He uses a stop-watch to measure the time t for 10 complete oscillations.
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Fig. 1.2

(i) Fig. 1.2 shows the reading on the stop-watch.

Record, in Table 1.1, the time t for 10 complete oscillations. [1]

(ii) Calculate and record in Table 1.1, the period T of the pendulum. The period is the time
for one complete oscillation. [1]

(iii) Calculate T 2 and record your value in Table 1.1. [1]

(iv) Write the units in the column headings. [2]
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Table 1.1

d / t / T / T 2 /

  50.0

100.0 20.20 2.02 4.08

(b) The student repeats the procedure in (a) using d = 100.0 cm. The readings and results are
shown in Table 1.1.

Another student suggests that T 2 is directly proportional to d.

Explain briefly how to test the suggestion using the results in Table 1.1.

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

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

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

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

(c) The procedure can be repeated to plot a graph.

Suggest additional values of d that are suitable for the experiment.

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

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

(d) Explain how you would measure the distance d as accurately as possible. Draw a diagram to
help your explanation.

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

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

(e) Explain why timing 10 oscillations gives a more accurate result for the period T than timing
one oscillation.

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

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

[Total: 11]
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  A student investigates the period of a pendulum. Fig. 1.1 and Fig. 1.2 show the arrangement.

one complete
oscillation

clampclamp

floor
x

bob

d

l

Fig. 1.1 Fig. 1.2

(a) The student measures the distance d between the bottom of the clamp and the floor.

120.0 cmd =   ..............................................................

This distance d remains constant throughout the experiment.

He adjusts the length l  of the pendulum to 70.0 cm.

Calculate the distance x between the centre of the pendulum bob and the floor. Record the 
value of x in the first row of Table 1.1.  [1]

(b) The student displaces the bob slightly and releases it so that it swings. Fig. 1.2 shows one
complete oscillation of the pendulum.

He measures, and records in the first row of Table 1.1, the time t for 10 complete oscillations.

(i) Calculate, and record in the first row of Table 1.1, the period T of the pendulum.
The period is the time for one complete oscillation. [1]

(ii) Calculate, and record in the first row of Table 1.1, T 2.  [2]

(iii) Complete the column headings in Table 1.1. [1]
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Table 1.1

x / t / T / T 2 /

16.7

45.0 17.3 1.73 2.99

40.0 17.9 1.79 3.20

35.0 18.4 1.84 3.39

30.0 19.0 1.90 3.61

(c) He repeats the procedure using x = 45.0 cm, 40.0 cm, 35.0 cm and 30.0 cm.

He records the readings in Table 1.1.

Plot a graph of T 2 (y-axis) against x (x-axis). You do not need to start your axes at the
origin (0,0).

[4]
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(d) State whether the graph line shows that T 2 is proportional to x. Give a reason for your answer.

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

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

(e) Explain why timing 10 oscillations gives a more accurate result for the period T than timing
one oscillation.

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

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

[Total: 11]
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 A student investigates the period of a pendulum. Fig. 1.1 and Fig. 1.2 show the set-up.

clamp

bob

l

clamp

one complete
oscillation

Fig. 1.1 Fig. 1.2

(a) Explain briefly how to measure to the centre of the pendulum bob as accurately as possible.

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

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

(b) The student adjusts the length of the pendulum until the distance l , measured from the bottom
of the clamp supporting the pendulum to the centre of the pendulum bob, is 50.0 cm.

He displaces the bob slightly and releases it so that it swings. Fig. 1.2 shows one complete
oscillation of the pendulum.

He measures and records the time t for 20 complete oscillations.

(i) Calculate, and record in Table 1.1, the period T of the pendulum. The period is the time
for one complete oscillation. [1]

(ii) Calculate, and record in Table 1.1, the value of T 2. [1]

Table 1.1

l / cm t / s T / s T 2 / s2

50.0 28.2

60.0 31.2 1.56 2.43

70.0 33.6 1.68 2.82

80.0 35.8 1.79 3.20

90.0 38.2 1.91 3.65

 He repeats the procedure using l values of 60.0 cm, 70.0 cm, 80.0 cm and 90.0 cm. The 
readings and results are shown in Table 1.1.
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(c) Plot a graph of T 2 / s2 (y-axis) against l / cm (x-axis). Start the T 2 / s2 axis at a convenient value
close to the minimum value of T 2 / s2.

[4]

(d) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.

G =  ........................................................   [3]

(e) Explain briefly why timing 20 oscillations gives a more accurate result for the period T than
timing 1 oscillation.

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

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

[Total: 11]
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