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In addition to this paper you will require:
! a calculator;
! a ruler.

Time allowed: 1 hour 30 minutes

Instructions
! Use blue or black ink or ball-point pen. 
! Answer all questions.  
! Formulae Sheets are provided on pages 3 and 4.  Detach this perforated page at the

start of the examination.
! There are two questions in this paper.  45 minutes are allowed for Question 1 and 45

minutes for Question 2.
! All working must be shown.  Do all rough work in this 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.
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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 in the spaces provided.

45 minutes are allowed for this question.

Total for this question: 20 marks

1 You are going to investigate how the volume of a fixed mass of gas varies with pressure and go on to
determine a value for atmospheric pressure. 

You have been provided with a clamped syringe.  The open end of the syringe has been sealed.

(a) (i) Record the volume of air trapped in the syringe to the nearest 0.5 of a scale division.
(1 mark)

(ii) Measure and record:

V1,  the volume of air trapped in the syringe when the 1.00 kg mass is suspended  from the
syringe as shown in Figure 1;  

V2, the volume of trapped air when the 1.00 kg mass is suspended as shown in Figure 2. 

sealed end

clamped 
syringe

string

1.00 kg mass

sealed end

Figure 1 Figure 2
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(3 marks)
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(b) (i) Calculate the change in pressure, ∆p, of the trapped air when the (1.00 ± 0.01) kg mass is
suspended from the syringe.  

The area of cross-section A of the syringe and its uncertainty is on a card near your
apparatus.  

gravitational field strength = (9.8 ± 0.1) N kg�1.

(3 marks)

(ii) The value of atmospheric pressure is given by 

Calculate a value for atmospheric pressure.

(2 marks)

(c) (i) State the absolute uncertainty in the values for V.  

(1 mark)

(ii) Calculate the percentage uncertainty in the value for atmospheric pressure.

(3 marks)

QUESTION  1  CONTINUES  ON  THE  NEXT PAGE
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(iii) Your calculated value for atmospheric pressure is unreliable.  Discuss three ways of 
modifying the apparatus or procedure to improve the reliability of the result obtained
using such an arrangement as this.  

You could begin by explaining how using a syringe with different dimensions would be
advantageous. 

Two of the 7 marks in this question are available for the quality of your written 
communication.
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..............................................................................................................................................
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45 minutes are allowed for this question

Total for this question: 19 marks
2 You are provided with the circuit shown in Figure 3.

Figure 3

(a) (i) Explain why it is important to ensure that components are connected with the labelled
positive terminals connected exactly as shown in Figure 3. 

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

...............................................................................................................................................
(1 mark)

(ii) State and explain an important factor other than the capacitor value that had to be
considered when choosing the capacitors for use in this circuit.

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

...............................................................................................................................................
(2 marks)

(b) (i) Open both switches (i.e. switch off) then discharge both capacitors using the spare lead
provided.

Close S1 (i.e. switch on) and after a few seconds record the voltmeter reading V1. 

Open S1, quickly close S2 and immediately record the initial voltmeter reading V2.

(2 marks)

QUESTION  2  CONTINUES  ON  THE  NEXT PAGE
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(ii) Explain how the ratio of the charges on the capacitors is related to the capacitances
C and X, when S2 is closed.

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

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

...............................................................................................................................................
(2 marks)

(iii) State and explain how you would expect the reading V2 to change if a larger value than
1000 µF were used for C.   

(2 marks)

(iv) The equation relating X and C is 

Calculate a value for X.

(1 mark)

(c) Describe how you would show practically that the fractional change in the potential difference
across C is independent of the initial potential difference.
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.........................................................................................................................................................
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(d) Suppose that a 10 kΩ resistor is used to replace capacitor X.  Describe how this would change
the operation of the circuit and describe how you would proceed to investigate the operation of
the circuit practically. 

Two of the 6 marks in this part are available for the quality of your written communication.
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