Dept. of Education and Science — Revised Sample Paper

Quedtion 1.

In investigating simple harmonic motion, a simple pendulum was set up so that it could swing freely
about afixed point. The length of the pendulum was measured. The pendulum was allowed to swing
freely through a small angle and the time for 25 oscillations, t, was found. This procedure was repeated
for aseries of values of the lengthl. The data obtained are shown in the table.

[/cm 400 | 500 600 [ 700 [ 800 90.0 | 1000
t/s 3L1 [ 345 388 [ 425 | 444 | 478 | 496

Isthe period of the pendulum proportional to its length?

Justify your answer.

Using the above data, draw a suitable graph on graph paper to show the relationship between the period
of asimple pendulum and its length.

Hence determine avalue for the accel eration due to gravity, g.

How isthe pendulum set up so that it swingsfreely?

Isthe period of the pendulum proportional to its length?

No

Justify your answer.

If the period were proportional to the length, then, when the length changed by a certain factor, the
period would also change by that same factor. For example, when the length doubles, say from 40.0 cm
to 80.0 cm, the period should also double. Thisclearly isnotthe case (44.4 is not closeto 62.2 even

allowing for experimental error).

Using the above data, draw a suitable graph on graph paper to show the relationship between the period
of asimple pendulum and itslength.

The following table gives the values of | along with the corresponding value for the period of the
oscillation, T, squared.

l/cm 40 50 60 70 80 0 100
t/s 311 345 338 425 4.4 478 496
Tis 1.24 1.38 155 1.70 178 191 1.98
T?/s? 155 1.90 241 2.89 315 366 39

From the graph of T2 against | it is clear that they are proportional to each other, that is, the length of
the pendulum is proportional to its period squared. The graph is astraight line through the origin.

Hence determine avalue for the acceleration due to gravity, g.

T2
Choosing the points (0, 0) and (60, 2.41) from the graph we get aslope of 0.04. Thisslopeis I_ .

2 2
T=2p\/I, T2 =4p2 L -2
g g | g
2
Hence the dope, 0.04 = 4{;
g=4p2 = 100p’cms? = p’ms? = 9.8ms*?
0.04
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Simple Pendulum Experiment
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(Note: graph should be drawn so that it fits, within reason, onto the whole of the graph page)

How is the pendulum set up so that it swings freely?

The pendulum is suspended between two halves of asplit cork
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