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You may not need to use all of the materials provided.

1 In this question you will investigate the stability of a container of water as the height of
water in the container is changed.

(a) (i) A sheet of paper with a scale on it has been inserted in this Question Paper. Cut
the sheet of paper along the dotted lines as shown in Fig. 1.1.

Fig. 1.1
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(ii) You are provided with two sheets of card attached to each other. Use the paper
clips to attach the scale to the card, as shown in Fig. 1.2.

Fig. 1.2
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(b) (i) You are provided with a plastic bottle that has a 30 cm rule fixed to one side. You
should not remove this rule from the bottle during the experiment. Place the bottle
so that the bottom of the rule is just touching the card that has been taped to the
bench. The arrangement is shown in Fig. 1.3.

Fig. 1.3
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(ii) Place the scale behind the bottle so that the left-hand edge of the scale is aligned
with the rule. Place some paper towels below the scale. The arrangement should
now be as shown in Fig. 1.4.

Fig. 1.4
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(c) (i) Gently push the top of the bottle in the direction shown in Fig. 1.5 so that the bottle
begins to tilt.

Fig. 1.5

Continue pushing until the bottle falls over. Measure and record the angle θ at
which the bottle just falls over onto the paper towels.

θ = …………………………

(ii) Remove the cap from the bottle. Add a small amount of water to the bottle using
the funnel so that the initial depth d of water in the bottle is about 1 cm. Replace
the cap so that the water does not leak out when the bottle falls.

(iii) Repeat (c) (i), recording your values of d and θ below.

d = …………………………

θ = …………………………
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(iv) Determine the percentage uncertainty in the value of d.

percentage uncertainty in d = ……………………………….

(v) State one source of error in the measurement of d.

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

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

(vi) State one source of error in the measurement of θ.

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

..................................................................................................................................
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(d) Change the level of the water in the bottle and repeat (c) (i) until you have nine sets of
values for d and θ . Values of d should be in the range from zero to about 15 cm. 

(e) Plot a graph of θ (y-axis) against d (x-axis) and draw a smooth curve through the
points.

(f) Use your graph to find the value of d for which θ is a maximum.

d = ……………………………………………
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(g) Suppose that the experiment were to be repeated with a bottle that has a base
diameter twice that of the original, but of the same height. On the graph paper, draw a
curve of the results that you might expect to obtain with this second bottle. Label this
second curve C.

(h) It is difficult to obtain reliable results in this experiment.  Suggest two ways in which the
experiment might be improved. 

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

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

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

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

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

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