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Q01 | CPO2 1 mark

June 2017 | H556/02 | Q8

8 A capacitor discharges through a resistor. At time f = 0, the charge stored by the capacitor is
600 uC. The capacitor loses 5.0 % of its charge every second.

What is the charge left on the capacitor at time t = 4.0s?

A 111uC

B 120uC

C 480uC

D 489uC

Your answer [1]
Q02 | CPO7 1 mark

June 2018 | H556/02 | Q9

9 Acapacitor is charged through a resistor.

The cell has e.m.f. 1.50V and negligible internal resistance.
The capacitor is initially uncharged. The time constant of the circuit is 100s.
The switch is closed at time ¢t = 0.

What is the potential difference across the capacitor at time t = 200s?

A 0.20V
B 0.55V
C 095V
D 1.30V
Your answer [1]
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Q03 | CP10 1 mark

June 2019 | H556/02 | Q14

14 A capacitor is discharged through a resistor.

The capacitor is fully charged at time t = 0. The time constant of the circuit is 10s. The switch is
closed at time t = 0. The current in the resistor is /.

Which row is correct?

Current/att=0 Current7 att=10s
A maximum 0
B maximum 37% of the currentat{=0
Cc 0 63% of the current at f = e
D 0 37% of the current at t = «
Your answer [1]
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Q04 | CP13 1 mark

November 2020 | H556/02 | Q7

7  The diagram below shows a circuit used to charge a capacitor.

10V
+ —
0 O O
R C

— 1]

The power supply has electromotive force (e.m.f.) 10V and negligible internal resistance.
The capacitor has capacitance C and the resistor has resistance R.

The switch is closed at time t = 0.

The table below shows potential difference V across the resistor at various values of time t.

VIV 10 6.3 5.0 3.7
t/s 0 2.8 4.2 6.0

What is the product C x R for this circuit?

A Os

B 28s

C 4.2s

D 6.0s

Your answer [1]
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Q05 | CP16

November 2021 | H556/02 | Q6

Multiple choice

1 mark

6 Astudent is modelling the decay of charge for a capacitor discharging through a resistor using the
equation AQ -0.2Q.

At

The student decides to use At =0.5s.

The initial charge on the capacitor is 1000 uC.

Part of the modelling spreadsheet from the student is shown below.

ts Cha.lrge Q I.eft on Charge AQ decaying in
capacitor at time t/pC the next 0.5s/uC

0 1000 100

0.5 900

1.0

1.5

What is the value of Qin uC att=1.5s?

A 700
B 720
Cc 729
D 800

Your answer
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Q06 | CP17A 4 marks

November 2021 | H556/02 | Q20(a)

20 (a) The diagram below shows a circuit to charge a capacitor.

The electromotive force (e.m.f.) E of the cell is 1.48V and it has negligible internal resistance.
The resistance of the resistor is 120 kQ and the capacitance of the capacitor is 2000 uF.

At time t = 0 the capacitor is uncharged.

The switch is closed at time t = 0.

Calculate the time f when the potential difference across the capacitor is 1.00V.

Only (a) is assigned. The original charging circuit and all component values are retained; no answer from (b) is needed.
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Q07 | CP0O4B 4 marks
June 2017 | H556/02 | Q21 (b)(i)-(ii)
(b) Fig. 21 shows a circuit.

1.5V

H b -

Fig. 21

The capacitance of each capacitor is 1000 uF. The resistance of the resistor is 10kQ. The cell
has e.m.f. 1.5V and negligible internal resistance.

(i) Calculate the total capacitance C in the circuit.

(ii) The switch S is closed at time t=0. There is zero potential difference across the
capacitors at t = 0.
Calculate the potential difference V across the resistor at time = 12s.

Only (b)(i)-(ii) are assigned. The original network diagram and all component values are retained. The capacitance calculated in (i) is
available for the charging calculation in (ii); the permittivity calculation in (a) is omitted.
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Q08 | CP19 10 marks

June 2022 | H556/03 | Q6

6 (a) Define the time constant of a circuit containing a capacitor of capacitance C and a resistor of
resistance R.

+ —
O O

input p.d.

Fig. 6.1

(i) Fig. 6.2 shows the input signal of potential difference (p.d.) V against time .

30T

201

VIV
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Fig. 6.2

Calculate the frequency f of this input signal.

The complete question is assigned. Both input and charge graphs, the current-sketch axes and all linked calculations are retained.
The following general additional-answer page is not part of this question.
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Q08 | CP19 - continued 10 marks

June 2022 | H556/03 | Q6

(ii) Fig. 6.3 shows the variation of the charge Q on the positive plate of the capacitor with

time t.
8.0
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4.0 —t—
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t/ms
Fig. 6.3

Use a discharging section of the graph in Fig. 6.3 to determine the time constant of the
circuit. Give your answer in ms.

time constant = ... ms [2]

(iii) By drawing a suitable tangent to the graph in Fig. 6.3, calculate the maximum current in
the resistor.

Maximum Current = ... Al2]

The complete question is assigned. Both input and charge graphs, the current-sketch axes and all linked calculations are retained.
The following general additional-answer page is not part of this question.
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Q08 | CP19 - continued 10 marks

June 2022 | H556/03 | Q6

(iv) On Fig. 6.4 below, sketch the variation of the current I in the resistor with time ¢. Include
an appropriate label and scale on the vertical axis.

Fig. 6.4
[3]

The complete question is assigned. Both input and charge graphs, the current-sketch axes and all linked calculations are retained.
The following general additional-answer page is not part of this question.
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