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PHYSICS (SPECIFICATION B) PHB6/1
Unit 6 Exercise 1

to be conducted between 1 March 2004 and 21 May 2004

In addition to this paper you will require:
! an 8-page answer book;
! A4 graph paper;
! a calculator;
! a ruler.

Time allowed: 1 hour 30 minutes

Instructions
! Use blue or black ink or ball-point pen. 
! Write the information required on the front of the answer book.  The Examining Body for this unit is AQA.  The

Paper Reference is PHB6/1. 
! Answer all questions.  A separate sheet of graph paper is required.
! Formulae Sheets are provided on pages 3 and 4.  Detach this perforated page at the start of the examination.
! Show all your working.  Do all rough work in the answer book.  Cross through any work you do not want

marked. 

Information
! The maximum mark for this paper is 39.
! Mark allocations are shown in brackets.
! You are expected to use a calculator where appropriate.
! You will be assessed on your ability to use an appropriate form and style of writing, to organise relevant

information clearly and coherently, and to use specialist vocabulary where appropriate.
! The degree of legibility of your handwriting and the level of accuracy of your spelling, punctuation and grammar

will also be taken into account.

Advice
! Before commencing the first part of any question, read the question through completely.
! Ensure that all measurements taken, including repeated readings, gradients, derived quantities, etc., are recorded

to an appropriate number of significant figures with due regard to the accuracy of measurement.
! If an experiment does not operate correctly, you should request assistance from the Supervisor. The Supervisor

will give the minimum help necessary to make the experiment operate and will report the action taken to the
Examiner.  If the fault is due to your inability to make the experiment operate, a deduction of marks will be
made, but it will be possible for you to complete the remainder of the question and gain marks for the later parts
of that question.  
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Answer all questions.

1 You are going to investigate the charging of a capacitor and determine the capacitances of two capacitors.
The circuit shown in Figure 1 has been set up for you.

Figure 1

NOTE

1 Before making any measurement the capacitor MUST be discharged.  
To discharge the capacitor:

turn switch S to OFF;
turn switch T to ON for a few seconds;
turn switch T to OFF.

2 When using the voltmeter ensure that the terminal marked ��� on the voltmeter lead is 
connected to the terminal  marked ��� on the supply.

(a) (i) Using the voltmeter, measure and record the emf, E, of the supply you are using.
(1 mark)

(ii) Connect the voltmeter across the capacitor, C.  Using one of the resistors provided, 
make R = 22 kΩ.

Turn switch S to ON and start the stopwatch at the same time.  The capacitor will now charge
up.

Stop the charging after 10 s by turning switch S to OFF.

Record the potential difference, V, across the capacitor at the instant charging was stopped.
(2 marks)

(iii) The rate of charging decreases as the capacitor charges.  Explain why this happens.
(3 marks)

(iv) Calculate the maximum power dissipated in the 22 kΩ resistor during the charging process.
The internal resistance of the supply may be ignored. (2 marks)

(v) State when this maximum power dissipation occurs. (1 mark)
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(b) (i) You are now going to investigate how the potential difference, V, across the capacitor varies
with R, when the capacitor has been charged for 10 s.

You will be required to plot a graph of 1n (E � V ) against     , where R is in ΩΩ.

You have been provided with two 22 kΩ and two 33 kΩ resistors.  You also have an extra
component holder so that you can connect these in the circuit in any combination you
choose.

Use the resistors provided to obtain five further sets of values for R and V.

You should use a maximum of two resistors in any combination.  You are advised to connect
only similar value resistors in parallel. (11 marks)

(ii) The equation for the charging of the capacitor is 

(E � V ) = E e�t/RC

Plot a graph of 1n (E � V ) against      .

(Remember that �ln� means the logarithm to the base e.) (7 marks) 

(iii) Determine the gradient of your graph. (3 marks)

(iv) Use the gradient to determine a value for the capacitance of the capacitor.  Show clearly
how you arrive at your answer. (3 marks)

(c) You are now going to determine the capacitance of a second capacitor X.

Connect the circuit with the second capacitor, X, in parallel with the original capacitor, C, as
shown in Figure 2.  Ensure that the terminal marked ��� on each capacitor is connected to the
terminal marked ��� on the supply.

Make the value of R equal to 22 kΩ.

Figure 2
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(i) Determine the time taken for the potential difference across the combination of capacitors
to reach the same value as that which you recorded in part (a)(ii). (2 marks)

(ii) For a given value of R, the time to reach a given potential difference is directly
proportional to the total capacitance in the circuit.

Calculate the new total capacitance. (2 marks)

(iii) Calculate the capacitance of the second capacitor X.
(2 marks)

END  OF QUESTIONS
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