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OCR A PHYSICS | CAPACITANCE 05 Multiple choice

Q01 | CP0O9 1 mark

June 2019 | H556/02 | Q13
13 A capacitor is charged through a resistor.

1.50V

The cell has electromotive force (e.m.f.) 1.50V and negligible internal resistance.

The time constant of the circuit is 10s. The switch is closed at time t = 0. At time ¢, the potential
difference across the resistor is 0.60V.

Which expression is correct?

A 0.60 = 1.50e0-10¢

B 0.90 = 1.50e0-10¢

C 0.60=1.50e10

D 0.60=1.50(1—e~10

Your answer [1]

Q02 | CP14 1 mark

November 2020 | H556/02 | Q8

8 Acapacitor discharges through a resistor.
At time t = 0 the potential difference V across the capacitor is V,.
Attime t=2.0s,V=0.90V,,.
Which statement is not correct?
A Att=4.0s, V=081V,
The capacitor is fully discharged after t = 10s.

B
C The potential difference across the resistor is the same as that for the capacitor.
D

The potential difference V' decreases exponentially with time t.

Your answer [1]
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Q03| CP20 13 marks

June 2023 | H556/02 | Q20
20 In an experiment a circuit is set up so that a capacitor with a resistor in series can be charged
and at some later time discharged through the same resistor without changing the positions of
the components. This process can be repeated.
The supply has a potential difference (p.d.) 6.0V d.c.
The capacitor has capacitance 1.0 uF.
The resistor has resistance 10k.

A voltmeter is used to measure the p.d. across the capacitor.

(a) Draw a circuit diagram for this experiment.

[2]

(b) Calculate the charge Q stored on the capacitor when it is fully charged.

(c) Use a calculation to explain why it will not be possible to measure the variation of p.d. across
the capacitor with time, using a stop watch.
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Q03| CP20 - continued 13 marks

June 2023 | H556/02 | Q20

(d) State how this experiment can be modified to measure the variation of p.d. across the
capacitor with time as the capacitor charges.

.............................................................................................................................................. [1]
(e) The capacitor was completely charged and then discharged to 4.12V.
(i) Calculate the time t required for the p.d. across the capacitor to reach 4.12V when
discharging.
RS TSP s [2]
(ii) Calculate the average rate at which energy is lost by the capacitor as it discharges from
6.0Vto4.12V.
average rate at which energy islost = .........ccooooo Js™1 [3]
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Q04 | CP15 10 marks

November 2020 | H556/03 | Q2

2 The diagram below shows a circuit containing two capacitors which are both initially uncharged.
The battery has e.m.f. E and negligible internal resistance.

The switch S is first moved to position A until the capacitor of capacitance C, is fully charged.

1|.>
w

The switch S is then moved to position B. The initial charge stored by the capacitor of capacitance
C, is shared between the two capacitors.

The final reading on the voltmeter is V.

Co
(@) Show that V= C+C, E.

[2]

(b) A student wants to determine the values of E and C, by repeating the experiment above and
measuring the potential difference (p.d.) V for a selection of capacitors of capacitance C.

The student decides to plot a graph of ‘1—/ against C.

(i) Use the expression in (a) to show that the graph should be a straight line of gradient

WE and y-intercept =

[1]
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Q04 | CP15 - continued 10 marks

November 2020 | H556/03 | Q2

(ii) The data points, error bars and the line of best fit drawn by the student are shown in the
graph below.

0.28

0.26 i i /

2.0 2.5 3.0 3.5
C/10-3F

The gradient of the line of best fitis 51 V-1F-'. The value of Eis 9.1V.

Determine the value of C, in millifarads (mF). Write your answer to 2 significant figures.
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Q04 | CP15 - continued 10 marks
November 2020 | H556/03 | Q2
(iii) Draw on the graph a straight line of worst fit.

Use this line to determine the absolute uncertainty in your value of C,,. Write your answer
to an appropriate number of significant figures.

absolute uncertainty = ... mF [4]

(c) The experiment is repeated with a resistor of resistance 10kQ placed in series between S
and the capacitor of capacitance C,,.

State with a reason what effect, if any, this would have on the experiment.
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