
 The IGCSE class is investigating the swing of a loaded metre rule.

The arrangement of the apparatus is shown in Fig. 5.1.

metre rule

d

pivot at 10 cm mark

load at 90 cm mark

Fig. 5.1

A student displaces the rule a small distance to one side and allows it to swing. The time t 
taken for 10 complete swings is recorded. She calculates the time T taken for one swing. She 
repeats the procedure using different values of the distance d.

The readings are shown in the Table 5.1.

Table 5.1

0.900 18.4 1.84

0.850 17.9 1.79

0.800 17.5 1.75

0.750 17.1 1.71

0.700 16.7 1.67

 (a) Complete the column headings in the table. [3]
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(b) Explain why the student takes the time for ten swings and then calculates the time for 

one swing, rather than just measuring the time for one swing.

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

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

 (c) The student tries to find a relationship between T and d. She first suggests that T × d is 
a constant.

(i) Calculate the values of T × d and enter the values in the final column of the table. 

(ii) State whether or not the results support this suggestion and give a reason for your 
answer.

Statement  .................................................................................................................

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

Reason  .....................................................................................................................

 ..................................................................................................................................
[2]
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---------------------------------------------------Marking Schemes --------------------------------------------------
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A student is investigating the oscillation of a metre rule that has one end resting on the
laboratory bench. The other end is held above the level of the bench by a spring attached
at the 90.0 cm mark. The arrangement is shown in Fig. 2.1.

Fig. 2.1

The period of oscillation is changed by moving a 200 g mass to different positions along the
rule. The student records the time t taken for 10 oscillations of the end of the rule for each
position of the mass. He measures the distance d from the end of the rule to the mark
under the centre of the mass. The readings are shown in the table.

(a) Calculate the period T for each set of readings and enter the values in the table. [2]

d

clamp

spring

metre rule

bench

d / cm t / s T / s

20.0 3.4

40.0 4.4

50.0 4.9

60.0 5.3

70.0 6.0

80.0 6.3

w
w
w
.s
m
a
rt
e
xa
m
re
so
u
rc
e
s.
co
m

2

www.smartexamresources.com 4



(b) Plot a graph of d / cm (x-axis) against T / s  (y-axis). The scale on the x-axis has been
started for you. [5]

(c) Using the graph, determine the period T when the distance d is 55.0 cm.

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

(d) The student suggests that T should be proportional to d. State with a reason whether
your results support this suggestion.

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

reason ..............................................................................................................................

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