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You may use a soft pencil for any diagrams, graphs or rough working.
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Answer both questions.

You will be allowed to work with the apparatus for a maximum of one hour for each question.

You are expected to record all your observations as soon as these observations are made, and to plan the
presentation of the records so that it is not necessary to make a fair copy of them. The working of the answers
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Additional answer paper and graph paper should be submitted only if it becomes necessary to do so.

You are reminded of the need for good English and clear presentation in your answers.
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u
You may not need to use all of the materials provided. ”

1 In this experiment you will measure the potential difference across a resistor R, of resistance
R, as the resistance of the circuit is varied.

(@) (i) Connect the circuit shown in Fig. 1.1 using one of the resistors in the chain.
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Fig. 1.1

(ii) Record the value of the potential difference V across R..
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(b) Change the number n of resistors between X and Y and repeat (a)(ii) until you have ”

six sets of readings for V and n. Include values of 1/ Vin your table of results.

(c) (i) Plota graph of 1/V (y-axis) against n (x-axis).
(ii) Draw the line of best fit.

(iii) Determine the gradient and the y-intercept of the graph.

gradient = ...

Y-Intercept = ..o
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(d)

© UCLES 2007

V and n are related by the equation

1 n,‘-'x’1 1

= — +
V ER, E

where R, is the resistance of each of the resistors in the chain and E is the e.m.f. of the
battery.

R
Using your answers from (c)(iii), determine values of E and the ratio .

2
You should include units where appropriate.
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u
You may not need to use all of the materials provided. ”

2 In this experiment you will investigate the height to which a ball rises when it has been
released from a stretched piece of rubber.
(@) (i) Suspend the piece of rubber from a clamp and stand using the two small blocks of

wood. Attach the ball to the lower end of the rubber. The arrangement should be as
shown in Fig. 2.1.

blocks of wood
| . EJ i

— piece of rubber

O—L ball

Fig. 2.1

(ii) Clamp the rule vertically. Position the rule near to the suspended ball.

(iii) Record the position of the centre of mass of the ball when it is in equilibrium.

position of centre of mass of the ball = ...,
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(b) (i) Pull the ball vertically downwards. Record the new position of the centre of mass of ”

the ball and determine its vertical displacement x.

new position of centre of mass ofthe ball= ...

(ii) Release the ball and note the position of its centre of mass when the ball reaches
maximum height.

position of centre of mass at maximum height = ...........ccoiii s

(iii) Calculate the maximum height h of the ball above the equilibrium position.

(c) Estimate the percentage uncertainty in h, showing your working.

percentage uncertainty in A= ...
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(d) Change the value of x and repeat (b). Record the new values of x and h. v

position of centre of mass when displaced = ...

position of centre of mass at maximum height = ..........ccooii i

(e) It is suggested that h is directly proportional to x2. Do the results of your experiment
support this idea? You should explain your reasoning clearly.
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(f) (i) State four sources of error or limitations of the procedure in this experiment. ”

(i) Suggest four improvements that could be made to this experiment. You may suggest
the use of other apparatus or different procedures.
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