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1 (a) Theory predicts that the relationship between T1 and R in the experiment that you 
3

carried out in Stage 1 is given by

T1 = RC ln3
3

where C is the capacitance of  the capacitor used in the experiment.

1 (a) (i) State and explain whether or not your graph from Stage 1 supports the theory.
[2 marks]

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

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

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

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

1 (a) (ii) Determine the gradient of  your graph.
[2 marks]

gradient = .....................................

1 (a) (iii) Use your answer to part (a)(ii) to find a value for C.
[3 marks]

C = .....................................

Section A

Answer all questions in the spaces provided.
You should refer to your documentation from Stage 1 as necessary.
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1 (a) (iv) Referring to your graph, comment on the reliability of  your value for C.  Mention both the
plotted points and the line of  best fit in your answer.

[1 mark]

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

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

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

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

1 (b) (i) In the experiment that you carried out in Stage 1, the measured values for T1 are 
3

likely to be less reliable when R is small than when R is large.  Explain why this is so.
[2 marks]

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

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

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

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

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

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

Question 1 continues on the next page
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1 (b) (ii) A charged capacitor tends to lose its charge over time even when it is not connected to
an external circuit.  This is called charge leakage and is due to a small flow of  charge
between the plates.
When plotting a graph for Stage 1 a student noticed that for large values of  R, the points
were all just below her straight line of  best fit, and tended to curve away from it as R
increased.  This is shown in Figure 1.

Figure 1

Explain why charge leakage could be the explanation for this student’s observation.
[2 marks]

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

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

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

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

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

............................................................................................................................................
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1 (b) (iii) A teacher suggests that the effect shown in Figure 1 for large values of  R could be due
to a property of  the voltmeter.
State the property of  the voltmeter and explain how the property could produce this
effect.

[2 marks]

Property ..............................................................................................................................

Explanation .........................................................................................................................

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

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

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

............................................................................................................................................
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2 Figure 2 shows part of  a circuit used for another investigation of  the discharge of  a
capacitor C1.

Figure 2

 C1 is initially charged to 6 V
 C2 is initially uncharged
 When the switch S is closed, C1 discharges
 While C1 is discharging, capacitor C2 initially charges and then discharges again
 Voltmeter readings V1 are taken every 5 seconds during the discharge process
 The whole procedure is repeated to obtain repeat values V2 and V3.

Table 1 shows measurements taken using this circuit and a hand-operated digital
stopclock.

t is the elapsed time from the moment S is closed and the discharge of  C1 starts.

V is the mean of  V1, V2 and V3.

Table 1

Do not write
outside the

box

WMP/Jun15/PHY6T/P15/test

Section B

Answer all questions in the spaces provided.

C1

C2

R1

R2

S

V

t/s V1/V V2/V V3/V V/V

0 0.00 0.00 0.00 0.00

5 2.13 2.18 2.17 2.16

10 3.72 3.73 3.59

15 4.20 4.30 4.27

20 4.55 4.62 4.49

25 4.68 4.79 4.78 4.75

30 4.65 4.71 4.74 4.70

35 4.57 4.52 4.56 4.55

40 4.37 4.37 4.39 4.38

45 4.17 4.15 4.19 4.17

PMT
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2 (a) (i) Complete Table 1.
[1 mark]

2 (a) (ii) Estimate the percentage uncertainty in V when t = 25 s.
[2 marks]

percentage uncertainty = ................... %

2 (b) (i) Complete the graph in Figure 3 by plotting the missing points and drawing the line of
best fit for the plotted points.

[2 marks]

2 (b) (ii) After a time tmax, the potential difference (pd) across C2 reaches its maximum value
Vmax.
Use the graph in Figure 3 to determine tmax and Vmax.

[2 marks]

tmax = .............................................

Vmax = ............................................

2 (b) (iii) From the graph, estimate the uncertainty Δ tmax in your answer for tmax.
[1 mark]

Δ tmax = ..........................................

2 (b) (iv) Explain the reason for your answer to part (b)(iii).
[1 mark]

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

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

............................................................................................................................................
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Figure 3
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2 (c) Theory predicts that

tmax = –––––––– ln   ––

T1 is the time constant for the discharge of  capacitor C1 through resistor R1.
T2 is the time constant for the discharge of  capacitor C2 through resistor R2.

For the components used in the experiment, T1 = 103 s and T2 = 10.0 s.

2 (c) (i) Calculate a value for tmax using this formula.
[1 mark]

tmax = .......................

2 (c) (ii) State and explain whether the calculated value for tmax agrees with the value you
obtained from the graph in Figure 3.

[2 marks]

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

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

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

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

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

............................................................................................................................................
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2 (c) (iii) The components in the circuit are changed so that T1 is 1000 s and T2 is unchanged.

Describe and explain how a graph of  V against t would compare with your graph in
Figure 3.  You may assume that the data for the new graph are recorded until V falls to
a value well below the new Vmax.

[4 marks]

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

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

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

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

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

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

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

............................................................................................................................................
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3 The student mentioned in question 1(b)(ii) decides to test the suggestion that her results,
illustrated in Figure 1, could be explained by charge leakage (see question 1(b)(ii))
rather than a property of  the voltmeter used in the experiment.

Describe and explain an experiment she could carry out, using the same voltmeter,
battery and capacitor, to test the suggestion.

The blank space is for a circuit diagram should you wish to draw one.
[4 marks]

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

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

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

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

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

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

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

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

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

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

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

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

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

END  OF  QUESTIONS
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