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INSTRUCTIONS
• Use black ink. HB pencil may be used for graphs and diagrams.
• Complete the boxes above with your name, centre number and candidate number.
• Answer all the questions.
• Write your answer to each question in the space provided. If additional space is 

required, use the lined page(s) at the end of this booklet. The question number(s) must 
be clearly shown.

• Do not write in the barcodes.

INFORMATION
• The total mark for this paper is 70.
• The marks for each question are shown in brackets [  ].
• This document consists of 24 pages.
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SECTION A

You should spend a maximum of 25 minutes on this section.

Answer all the questions.

Write your answer to each question in the box provided.

1 The graph below shows the variation of displacement s with time t for an object.

0
0

s

t

A

B

C
D

 At which point, A, B, C or D, does the object have maximum velocity?

 Your answer  [1]

2 Which definition is correct and uses only quantities rather than units?

 A Acceleration is the change in velocity per second.

 B Resistance is potential difference per ampere.

 C Intensity is energy per unit cross-sectional area.

 D Electromotive force is energy transferred per unit charge.

 Your answer  [1]
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22 Fig. 22 shows two identical springs supporting an object.
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Fig. 22

 Three short lengths of cord are tied together at point X. The other ends of the cords are attached 
to the ends of the springs and the object as shown in Fig. 22. The angle between the central axes 
of the springs is 90°.

 The tension in each spring is the same and equal to T. The weight W of the object is 4.8 N.
 The point X is in equilibrium.

 (a) State and explain the magnitude and the direction of the resultant force at X due to the two 
forces exerted by the extended springs.

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

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

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

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

 (b) Sketch a labelled triangle of forces diagram for the three forces acting at point X.
  You do not need to draw this diagram to scale.

[2]
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23 This question is about upthrust and other forces acting on a sealed hollow tube in water.

 One end of a string is attached to the bottom of the tube and the other end of the string is attached 
to the bottom of the container. The string exerts a downward force F on the tube.

 At time t = 0, the tube is half submerged in the water, as shown in Fig. 23.1.
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Fig. 23.1

 The container is slowly filled with water at a constant rate until the container is full.
 Fig. 23.2 shows the graph of F against time t.
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Fig. 23.2
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25 (a) An oscilloscope is connected to a microphone. The oscilloscope is used to determine the 
frequency of sound waves emitted from a loudspeaker.

  Describe how the trace on the oscilloscope screen can be used to determine the frequency f 
of the sound waves.

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

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

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

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

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

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

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

 (b) Fig. 25.1 shows two loudspeakers L1 and L2 connected to the same signal generator. The 
loudspeakers emit sound of the same wavelength but with different amplitudes. The points P 
and Q are at different distances from the loudspeakers.

signal generator
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Fig. 25.1
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  The sound at point P from L1 alone has displacement x1. The sound from L2 alone has 
displacement x2. Fig. 25.2 shows the variation of x1 with time t.
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Fig. 25.2
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Fig. 25.3

  The sound from L2 alone at point P has amplitude 1.0 μm, a phase difference of 180° 
compared with the sound from L1 and the same frequency as the sound from L1.

  (i) On Fig. 25.3, draw the variation of x2 with time t at point P. [1]

  (ii) Explain why the intensity at P due to the sound from both L1 and L2 is not the same as 
the intensity of the sound at P from only L1.

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

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

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

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

  (iii) The wavelength of the sound is 34 cm. The distance L1Q is 200 cm and the distance L2Q 
is 217 cm.

   Explain the type of interference occurring at point Q.

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

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

 .....................................................................................................................................  [2]
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 (b) Light travels from air to water. The refractive index of water is greater than the refractive index 
of air.

  Compare the speed, frequency and wavelength of light in air and in water.

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

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

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

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

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

 (c) A student is given a semi-circular glass block.
  Describe with the aid of a ray diagram how an experiment can be conducted to accurately 

determine the critical angle for light within the glass block and hence the refractive index of 
the glass.

glass block

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

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

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

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

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

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

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

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

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

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








