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2
Answer all the questions.

It is recommended that you spend about 1 hour on this question.

1 In this question, you will investigate how the potential difference across part of a circuit depends
on the resistance of the circuit.

(@) P and Q are resistors and A is an ammeter which measures the current I from the power
supply. The voltmeter measures the potential difference V across Q when it is in parallel with
a resistor from the chain of resistors. Using the equipment provided, set up the circuit shown
in Fig. 1.1.
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Fig. 1.1
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(b) Close switch S.

(i) Measure and record the potential difference, V and the current, 1.

R o= e Q

(iii) Calculate values of 1/Rand 1/V.
T/ R = e
T/ V = [2]
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4

(d) Increase the number of resistors connected in parallel with Q and repeat (b) until you
have six sets of readings for V and /. Include in your table of results values for R, 1/R
and 1/V.

(6]

(e) Plot a graph of 1/V (y-axis) against 1/R (x-axis). Draw the best straight line through the
points. [6]

(f) (i) Determine a value for the gradient of your graph.

gradient =......cccccvieeiiiii e, [2]
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6
(ii) Determine a value for the y-intercept of the line.

y-intercept = ..o [1]

(g) The relationship between 1/Vand 1/R is

1 =(E] 1,1
V |[E)JR E
where E is the emf of the power supply.

(i) Use your answer from (f)(ii) to determine a value for E.

(ii) Use your answers from (f)(i) and (g)(i) to determine a value for P. Include an
appropriate unit.
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(h) Explain whether the results of your experiment indicate a random error.

(i) Write down the value of E given on the card

Determine the percentage difference between the value of E from the experiment and
the value of E given on the card.

percentage difference = .......cccccoiiiiii % [1]

[Total: 28] Q
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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 (g).

2 In this experiment you will investigate the rise of water in a capillary tube.
(a) You are provided with two capillary tubes A and B.
From the card on the bench write down the internal diameters of each tube.
internal diameter of tube A, dy =......ccoviiiiiiiii mm
internal diameter of tube B, 0g =........ccccoviiiiiiiii mm

(b) (i) Take tube A and place it in the beaker of water so that the tube gently touches the
bottom. See Fig. 2.1.

(i) Then raise the tube and measure and record the rise of water h,. See Fig. 2.2.

Py = e, mm [1]
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Fig. 2.1 Fig. 2.2
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(c) Calculate the percentage uncertainty in the value of h,.

percentage uncertainty = ......cccccevviiiiiiiie [2]

(d) Repeat part (b) using tube B.

(e) It is suggested that the rise of the water h is inversely proportional to the internal
diameter d. Show whether or not the results of your experiment support this suggestion.

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

(f) Suggest how you would measure the internal diameter of the capillary tubes in the
laboratory.
..................................................................................................................................... [2]

Question 2 continued over the page
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Of the eight marks for this question two marks are available for the quality of written
communication.

(g) Write an evaluation of the procedure that you have followed to investigate the relationship

between hand d.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] Q

END OF QUESTION PAPER
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