
13142

Centre Number

Candidate Number

Physics

Assessment Unit AS 3A
assessing

Practical Techniques
and Data Analysis

[SPH31]
TUESDAY 10 MAY, MORNING

ADVANCED SUBSIDIARY (AS)
General Certificate of Education

2022

*
S
P
H
3
1
*

S
P

H
31

TIME
1 hour.

INSTRUCTIONS TO CANDIDATES
Write your Centre Number and Candidate Number in the spaces 
provided at the top of this page.
Answer all the questions in this booklet. Rough work and calculations 
must also be done in this booklet. Except where instructed, do not 
describe the apparatus or experimental procedures. The Teacher/
Supervisor will tell you the order in which you are to answer the 
questions. One hour is to be spent on four short experimental tests.
After 12 minutes you must stop using the apparatus so that it 
can be rearranged for the next candidate. At 14 minutes you will 
be instructed to move to the station for the next question.
At the end of the test a 4 minute period will be provided for you to 
complete your answer to any question, but you will not have access 
to the apparatus during this time.

INFORMATION FOR CANDIDATES
The total mark for this paper is 40.
Figures in brackets printed down the right-hand side of pages 
indicate the marks awarded to each question or part question.
You may use an electronic calculator.
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use only
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1 In this experiment you will investigate the oscillations of a magnet.

 You have been provided with a magnet suspended so that it will oscillate 
when it is displaced slightly and released. A second magnet is fixed to the 
desk directly below the first magnet’s resting position.

 This arrangement is shown in Fig. 1.1. 
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Fig. 1.1

 The period of oscillation T is the time taken for the magnet to oscillate from  
A to B and back to A again.

 (a) Measure the vertical distance y between the magnets and record the 
value in the first column of Table 1.1.

  Take suitable readings from which you can calculate an accurate and 
reliable value for the period of oscillation of the magnet.

  Record all your readings in Table 1.1 and include suitable headings 
and units.

  Remove the magnet that is stuck to the desk and attach it to the 
supplied cube using blu-tac. Place the cube so that the magnet is, 
again, directly below the first magnet’s resting position, but now closer 
to the first magnet.

  Measure the new distance y and find the new period of oscillation of 
the magnet. Record all your readings in Table 1.1. 
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  Table 1.1

y / mm

 [7]

 (b) Do your results show that T is proportional to y  ? 
  Justify your answer with suitable calculations.

[3]
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2 In this experiment you will investigate the pressure exerted by a 
compressed gas.

 You have been provided with a sealed syringe containing 20 cm3 of air.

 (a) (i) Set the syringe with the end of the plunger on the balance as 
shown in Fig. 2.1. 
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Fig. 2.1

   When the syringe is pushed down gently, the volume of the gas 
will decrease and the reading on the balance will increase. 

   The reading on the balance will not remain steady, so any 
reading taken will be an estimate.

   Press down on the syringe until the volume of the gas is 18 cm3. 
Holding the syringe with the gas at this volume, record, in  
Table 2.1, the value displayed on the balance. 

   Press down further on the syringe until the volume decreases  
to 15 cm3. Record, in Table 2.1, the new value displayed on  
the balance. [2]

   Table 2.1

Volume of gas / cm3 Reading on balance / g

18

15
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  (ii) Calculate the change in the force on the balance when the volume 
of the gas decreased from 18 cm3 to 15 cm3. 

   Change in force =         N [2]

 (b) (i) Use the vernier calipers to obtain a reliable value for the diameter 
of the end of the plunger. 

   Give your answer in centimetres.

   Diameter =         cm [2]

  (ii) Calculate the surface area of the end of the plunger.

   Surface area =         cm2 [2]

 (c) Calculate the increase in pressure exerted on the end of the plunger 
when the volume of the gas in the syringe decreases from  
18 cm3 to 15 cm3. 

  Give your answer in N cm−2.

  Increase in pressure =       N cm−2 [2]
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3  In this experiment you will determine the internal resistance of a cell.   

 You have been provided with two cells labelled cell A and cell B, each  
with a different e.m.f. but the same internal resistance. The cells are 
connected in series and the voltmeter is connected across the cells to 
measure their total e.m.f.

 (a) (i) Record the value of the total e.m.f. in Table 3.1. [1]

  (ii) Remove the voltmeter and replace it with resistor R.
   Now connect the voltmeter and milliammeter, to measure the 

potential difference V across R and the current I flowing through R. 
Record your values in Table 3.1. [2]

Table 3.1

Total e.m.f. / V V / V I / mA

 (b) Disconnect the circuit. Turn cell B around so that its polarity is 
reversed. Measure the new total e.m.f. of the cells in series and record 
the value in Table 3.1.  

  Reconnect the resistor R and measure the new potential difference 
across R and the current flowing through R. Record the values in 
Table 3.1. [2]



13142 7 [Turn over

Examiner Only
Marks Remark

 (c) The potential difference V is related to the total e.m.f. E by  
Equation 3.1.

  V = E − Ir    Equation 3.1

  where r is the sum of internal resistance of the cells.

  By applying Equation 3.1 to both sets of results in Table 3.1,  
calculate a value for the internal resistance of each cell.

  Internal resistance  =         Ω	 [5]
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4 In this experiment you will use two methods to determine the focal 
length of a lens.

 The distance from the illuminated object to the screen has been set  
at 100 cm.

 This distance should not be adjusted.

 (a) Method 1

  (i) When the lens is moved along the line between the illuminated 
object and the screen there are two places where a focussed 
image is produced on the screen. Record the position of the lens 
at each of these places.

   Position 1 =       cm

   Position 2 =       cm [2]

  (ii) The focal length f of the lens can be calculated from Equation 4.1

   
D100

400

2 2

    Equation 4.1

   where D is the distance between the two lens positions measured 
in (a)(i).

   Calculate f.

   f =       cm [2]
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 (b) Method 2

  (i) With the electricity supply turned off, use the 30 cm ruler to 
measure the external diameter d of the object, a washer,  
as illustrated in Fig. 4.1.

d

Fig. 4.1

   diameter of the object =       cm [1]

  (ii) Turn on the electricity supply. Move the lens to the position where 
the image is in focus and diminished. Measure the external 
diameter of the image of the washer on the screen.

   diameter of the image =       cm [1]

  (iii) Calculate the magnification m of the image of the washer.

   m =          [1]
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THIS IS THE END OF THE QUESTION PAPER

  (iv) The focal length f of the lens is given by Equation 4.2

   
mu

m 1     Equation 4.2

   where u is the distance from the object to the lens.

   Use Equation 4.2 to calculate f.

   f =         cm [1]

 (c) Which method leads to the greatest uncertainty in the value of f? 
Explain your answer.

[2]
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