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1 The variation with depth d of pressure p in sea-water is investigated using the apparatus shown in 
Fig. 1.1. 
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Fig. 1.1

 The pressure of the air in the thistle funnel is measured with the water manometer.

 The thistle funnel is lowered in the water.

 (a) On Fig. 1.1, use rule B to measure the pressure shown on the manometer.

p = …………………… cm of water [1]

 (b) Readings for p at different values of d are taken and recorded in the table of Fig. 1.2.

d / cm p / cm of water

10 14

20 24

25 31

30 34

35 39

40 45

Fig. 1.2

  Explain how parallax errors may be reduced when taking the readings.

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

 .............................................................................................................................................. [1]
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 (c) On Fig. 1.3, plot a graph of p on the y-axis against d on the x-axis.

  Draw the line of best fit.

Fig. 1.3
 [4]

 (d) Suggest why your graph does not go through the origin.

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

 .............................................................................................................................................. [1]

 (e) Describe the relationship between the measured values of d and p.

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

 .............................................................................................................................................. [1]

 (f) Use your graph to find the value of p when d = 15 cm.

p = …………………… cm of water [1]
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2 A student performs an experiment to find the position of the image of an object in a plane mirror. 
 The student forgets to draw the line of the mirror on the paper he uses.
 The paper with the positions of object O and the pins is shown in Fig. 2.1.

 The student places two pins P1 and P2 on an incident ray from O to the mirror. He places two pins 
P3 and P4 on the reflected ray. 

 This is repeated with pins Q1 and Q2 on a different incident ray and Q3 and Q4 on the reflected 
ray.

 (a) On Fig. 2.1,

  (i) draw the incident ray from the object through pins P1 and P2,

  (ii) draw the reflected ray through pins P3 and P4,

  (iii) continue these two rays and find where they meet.  [3]

 (b) Repeat (a) using pins Q1, Q2, Q3 and Q4. [1]

 (c) On Fig. 2.1, draw a line to show the position of the mirror. Label this line M. [1]

 (d) On Fig. 2.1, use the reflected rays to find the position of the image in the plane mirror. Label 
the image position I. [1]

 (e) Measure the distance between O and I.

distance = …………………… [1]

 (f) Explain why the student should observe the bottom of the pins when performing the 
experiment.

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

 .............................................................................................................................................. [1]
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3 Fig. 3.1 shows a micrometer screw gauge.
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 (a) A student checks that there is no zero error on this micrometer.

  Explain what is meant by a zero error on a micrometer.

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

 .............................................................................................................................................. [1]

 (b) The student uses the micrometer to determine the thickness t of a sheet of paper. The student 
folds the paper in half three times and measures the total thickness of the folded paper. The 
micrometer is shown in Fig. 3.2.
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Fig. 3.2

  Use Fig. 3.2 to find t. Show your working.

t = …………………… mm  [3]
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 (c) Some modern micrometers are digital, as shown in Fig. 3.3.

0 5

Fig. 3.3

  (i) Suggest one advantage of a digital micrometer.

 ...................................................................................................................................... [1]

  (ii) Suggest one disadvantage of a digital micrometer.

 ...................................................................................................................................... [1]
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4 (a) A lamp is marked 6 V, 0.3 A. These are the values of voltage and current at which the lamp is 
normally used. The lamp is shown in Fig. 4.1.

Fig. 4.1

  (i) The lamp is connected in circuit A and then in circuit B, as shown in Fig. 4.2.

2 V

circuit A

6 V

circuit B

Fig. 4.2

   State what the student observes when the switch is closed in each circuit.

circuit A  .............................................................................................................................

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

circuit B  .............................................................................................................................

 ........................................................................................................................................... 
  [2]
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  (ii) The lamp is then connected in the circuit shown in Fig. 4.3.

12 V

Fig. 4.3

   State and explain what is observed as the switch is closed in Fig. 4.3.

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

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

 ...................................................................................................................................... [2]

 (b)  A lamp has no voltage marking.

  Describe an experiment to find the voltage at which the lamp blows. Include a circuit diagram 
in your answer.

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

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

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

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

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

 .............................................................................................................................................. [3]



10

5054/04/O/N/08

BLANK PAGE



11

5054/04/O/N/08

BLANK PAGE



12

5054/04/O/N/08

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of 
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.




