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Answer all the questions.
It is recommended that you spend about 1 hour on this question.
In this question, you will investigate how the current in a circuit depends on the resistance of
the circuit.

(@) (i) Using the equipment provided, set up the circuit shown in Fig. 1.1. F is a protective
resistor.

Fig. 1.1

(ii) The three remaining resistors each have the same resistance, 47 Q.
Connect one of them between X and Y.

(b) (i) Measure and record the current I.

(ii) Calculate a value for the potential difference across X and Y. The following equation
may be helpful:

potential difference = current x resistance

© OCR 2009 Turn over



(c)

(d)

(e)
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Justify the number of significant figures that you have used for V.

The wires of the resistors may be twisted together to make series and parallel
combinations of total resistance R. Use different combinations of these resistors
between X and Y to repeat (b) until you have six different sets of readings for R and I.
Include in your table of results values for V.

The following equations may be helpful for combinations of resistors:

—_—

1
R

1

R,

series: R=R, + R, +...  parallel = + + ...

1

[8]

Plot a graph of V (y-axis) against I (x-axis). Draw the best straight line through the points.
[6]
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(f) (i) Determine a value for the gradient of your graph.

gradient =

(ii) Determine a value for the y-intercept of the line.

y-intercept =
(9) The relationship between Vand I is
V=-FI+E
where E'is the e.m.f. of the power supply and Fis the resistance of resistor F.

(i) Use your answer from (f)(i) to determine a value for F

Fm s unit ..............
(ii) Use your answer from (f)(ii) to determine a value for E.
E= unit ..............
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(h) (i) The numerical value of Fis expected to be 39 +10 %. Determine whether the results
of your experiment are within this range.

[Total: 28]
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It is recommended that you spend about 30 minutes on this question.

Approximately half of this time should be spent on the evaluation exercise in part (f).
2 In this experiment you will investigate how the extension of a spring system depends on a
load submerged in water.

(a) Attach the mass holder to the springs as shown in Fig. 2.1. Measure and record the
original length L, of the spring system loaded with the mass holder.

Fig. 2.1 Fig. 2.2
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(b) Add a 100 g mass to the mass holder.

(i) Adjust the clamp and boss so that the mass is submerged in the beaker of water.
See Fig. 2.2.

(ii) Measure and record the new length L of the spring system.

(c) Calculate the percentage uncertainty in the value of L.

percentage uncertainty = .......cccccceeiiiiiiii [2]

(d) Add another 100g mass to the mass holder and repeat part (b)(i), (ii) and (iii).

(e) Itis suggested that e is directly proportional to the total mass added. Show whether or
not the results of your experiment support this suggestion.
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(f) In this question two marks are available for the quality of written communication.
Write an evaluation of the procedure that you have followed to investigate the relationship

between e and the total mass added. You should include some of the limitations of the
procedure and suggest ways in which the experiment may be improved, giving reasons

for your suggestions.
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Quality of Written Communication [2]
[Total: 16]
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