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1 The diagram below shows a simple pendulum. When the bob is released from 
 X, the pendulum swings and follows the path XYZ.  
 
 
 
 
 
 
 
 
 
 
 
 Which of the statements is not correct.  
 
 A The kinetic energy at Y is the highest. 
 B The kinetic energy at X is the same as at Z. 
 C The time taken to swing from X to Y is bigger than that to   
  swing  from Y to Z. 
 D The time taken to swing from X to Y is the same as that to   
  swing  from Y to Z. 
 
 
2 A bus travels at a constant speed of 15 m/s for 4 s before the driver applies 
 the brakes to bring the bus to rest with uniform deceleration in a distance of 
 30 m. It remains stationary for 2 s and then accelerates uniformly to reach a 
 speed of 10 m/s in 2 s. 

 
Which one of the following speed-time graphs correctly represents the entire 
motion of the bus? 
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3 Two metal spheres with a mass of 8 kg and 2 kg respectively are at their initial 
 heights as shown in the diagram below. The two spheres are released at the 
 same time.  
 Calculate the difference in time when the two balls touch the floor.  
 
 
 
 
 
 
 
 
 
 
 
 A  0 s  B  4.0 s  C 2.0 s  D 8.0 s 
 
 
4 Two forces 3 N and 4 N, act on a point P as shown in the diagram below.  

 
 
 
 
 
 
 
 
 
Which vector diagram shows the correct resultant force F of the two forces? 

 
 A      B 
 
 
 
 
 
 
 
 
 
 C      D 
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5 Figure 5.1 shows two blocks P and Q, which are initially stationary, is being 
 pulled by a constant force F on a frictionless surface. After time t s, block P is 
 taken away and the remaining block continue to be pulled by the force F as 
 shown in Figure 5.2.  
 
  

 
 
 
   
     Figure 5.1 
 
 
 
 
 
     Figure 5.2 
 

 Which graph represents the motion of the block Q ? 
 
 
 A      B 
 
 
 
 
 
 
 
 
 

C      D 
 
 
 
 
 
 
 
 
 

 
6 The density of a liquid is r  g/cm3.  
 What is the density of vapour formed in kg/m3 if every cm3 of the liquid is 
 changed into 500 cm3 of vapour? 

A 500 r   B 5 r   C 2 r   D 
500
�
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air 

7 The diagram shows a uniform metal of length 5 m and mass of 40 kg. A man 
 pulls straight up with a force F at one end Q of the bar so that it pivots about 
 the end P. 

 
 
 
 
 

 What is the value of the force F when the end Q just comes off the ground? 
 

A 20 N  
 B 80 N 

C 200 N 
 D 400 N 

 
 
8 A small object of mass 2.0 kg moves along a track as shown in the figure 
 below. The speeds of the object at point X and Y are 4.0 m/s and 1.0 m/s 
 respectively. The length of the track XY is 5.0 m.  
  
 What is the average value of frictional force acting on the object as it is 
 moving from X to Y?  
 
 
 
 
 A 1.4 N  

 B 1.6 N    
 C 7.0 N 
 D 8.0 N 

 
 
9  The diagram shows a simple mercury barometer.  
  The atmospheric pressure  is 760 mmHg. 
 
 What is the pressure exerted by the air 
 trapped above the mercury column? 
 
 
 
 
 A 30 mm Hg 
 B 40 mm Hg 
 C 730 mm Hg 
 D 770 mm Hg 
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10 A partially inflated toy balloon is placed in a bell jar. After the vacuum pump 
 has been turned on for several minutes, the volume of the balloon has 
 increased.  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Which pressure change has occurred within the bell jar and within the 
 balloon? 
 
 A pressure in bell jar decreases and pressure in balloon decreases 
 B pressure in bell jar decreases and pressure in balloon increases 
 C pressure in bell jar increases and pressure in balloon decreases 
 D pressure in bell jar increases and pressure in balloon increases 

 
 
11  Water moves from deep water to shallow water as shown below.  
  

 
 
 

 
 
 
 
 
 
 
 
 
 

Which of the following is true? 
 

A The speed of the waves is the same. 
B The wavelength in shallow water is longer. 
C The frequency in shallower water is smaller. 
D The waves change direction because of refraction. 
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12 A pulse is sent along a thin cable which is attached to a wall at one end.   
 
 
 
 
 
 

 Which of the following diagrams correctly shows the subsequent reflected 
 pulse? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
13  A mirror is tilted at an angle of 30° to the bench . A ray of light is directed so 
 that it hits the mirror at an angle of 20° to the surface of the mirror.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 What is the angle of reflection with reference to the bench? 
 

A 20° 
B 30° 
C 50° 
D 70° 
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14 A transparent sheet with letter ‘F’ is projected through a convex lens on a 
 translucent screen as shown. 

 
 
 
 
 
 
 
 
 
 

Which option represents the image as seen by the observer on the screen? 
 
 

 
 
 
 
 
 
15 A converging lens P is placed in front of a flask, which contains water. When a 
 light bulb is placed in front of the converging lens P, a sharp image is formed 
 at point X as shown in the diagram below.  

 
 
 
 
 
 
 
 
 
 
 
Which of the following will cause a sharp image will be formed at point Y? 

  
  (1) a brighter light bulb is used. 

(2)  another converging lens is placed near P. 
(3)  a red filter paper is placed in front of P. 
(4)  the light bulb is moved towards P. 

 
A (1), (2) and (3) only 
B (1) and (3) only 
C (2) and (4) only 
D (4) only 

 
 
 
 

lens 
translucent 

screen 

observer 

light 
bulb 

A B C D 

flask 

water 

light bulb P 



9 

thin card in clamp 

cog wheel 

16 Electromagnetic waves are known to share certain common characteristics. 
 
 Which of the following is incorrect? 
 
 A   They are all transverse waves. 
 B   They have the same frequency in all mediums. 
 C   They obey the laws of reflection and refraction. 
 D   They all travel with the same speed in vacuum. 
 
 
17 The waveforms of two notes X and Y are shown on a cathode ray 
 oscilloscope trace with the same scale.  

 
  
 
 
 
 
 
 
 
 
 
 
 Which of these statements is true? 
 

A X has a lower pitch than Y and is louder. 
B X has a higher pitch than Y and is louder. 
C X has a lower pitch than Y and is not too loud. 
D X has a higher pitch than Y but is not too loud. 

 
 
18 A piece of thin card is held against the teeth of a cog wheel. 
 
 When the wheel is turned at high speed, a note is heard. 
 
 
 
 
 
 
 
 
 How may the pitch of this note be increased? 
 
 A Use a thicker card. 
 B Use a thinner card. 

C Use a cog wheel with less teeth. 
D Use a cog wheel with more teeth. 
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19 The diagram shows an experiment to look at the behaviour of smoke particles 
 in air. 

 
 
 
 
 
 
 
 
 Why is each smoke particle seen to move about at random? 

  
 A Air molecules collide with smoke particles. 
 B Convection currents cause the air to move. 
 C Draughts cause the smoke particles to move. 
 D Smoke particles gain kinetic energy from the light. 
 
 
20   A cross section of a solar panel is shown below. In the labelling, three key 

 words have been replaced by the letters R, S and T.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
  Which are the best words to replace these letters? 
 

 R S T 
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ice 

weights 

Fine copper wire fine copper wire 

21 The diagram below shows a mercury-in-glass thermometer.  
 The length between the -10 °C mark and 110 °C is 3 0 cm. 

 
 
 
 
 
 
 

At what temperature will the mercury thread be 18 cm long? 
 
A 60 °C    
B 62 °C 
C 66 °C    
D 72 °C 

 
 
22 In the experiment, a length of fine copper wire whose ends are attached to 
 two weights is passed over a block of ice.  

 
 
 
 
 
 
 
 
 
 
 

 
 Which of the following statements is correct? 
 
 A The wire stays on top of the block until all the ice has melted. 

B The wire cuts through the block, leaving the block in two pieces. 
C The wire cuts through the block leaving the block in one piece after 
 cutting through it. 
D The wire cuts into the ice and gets stuck somewhere towards the 
 centre of the block and stays stuck until all the ice has melted. 
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23   Two well insulated copper blocks P and Q are heated at the same power. The 
 figure below shows the variation of temperature with time of the two blocks. 
 Find the ratio of mass of block P to that of block Q. 

 
 

 

 

 

 

 A 1 : 2 
 B 2 : 3 
 C 3 : 2 
 D 2 : 1 
 
 
 
 
 
 
 
24 A liquid is being heated in a setup shown on the right. After the liquid has 
 reached the boiling point, it is heated for a further 15 minutes. During this 
 time, 3.0 g of condensed liquid is collected.  
 
 Which of the following is required to find the specific latent heat of 
 vaporisation? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A the resistance R 
B the power consumed  
C the boiling point of the liquid 
D the heat capacity of the apparatus 

 

P Q 
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25 A metal ball is released from the top of X of a track as shown above. It finally 
 stops at pit Y because of friction between the metal and the track.  
 
 What will be the rise in temperature of the ball if the work done against 
 friction is all converted to the thermal energy of the ball? (g = 10 ms-2 and 
 specific heat capacity of metal = 400 J(kg °C) -1) 
 
 
 
 
 
 
 
 
 
 
 

 
A 0.7 °C 
B 1.5 °C 
C 6.7 °C 
D 9.8 °C 

 
 
26 The diagram shows a light negatively charged spherical conductor suspended 
 precisely in between two insulated spheres P and Q which are connected to a 
 high voltage direct current supply. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
What will happen to the negatively charged light spherical conductor if it is 
given a small displacement from its original position? 

 
A It will move towards Q and stay attracted to Q. 
B It will move towards P and stay attracted to P. 
C It will move towards P, touch P, and then move towards Q, touch Q, 
 and continue this oscillation, touching P and Q repeatedly. 
D It will move towards Q, touch Q, and then move towards P, touch P, 
 and continue this oscillation, touching Q and P repeatedly. 

 
 

P 
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27   Three metal spheres X, Y and Z are placed on three stands so that they are in 
 contact as shown. A positively charged rod is brought near X. The sphere Y is 
 then earthed while the charged rod is still in position. 

 

 

 

 

 

  Which of the following statements is/are true? 

  (1) X is negatively charged. 
(2)  Y is neutral. 
(3)  Z is positively charged. 

      

 A       (1) only 
 B       (2) only 
 C       (1) and (2) only 
 D       (1), (2) and (3) 
 
 
28 In which circuit will the light bulb labelled 12 V, 36 W light up with normal 
 brightness? 
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29  The diagram shows a circuit in which all the switches are open. 
 

 

 

 

 

 

 To obtain a resistance of 6 �  between X and Y, which of the following 
 combinations shows the possible positions of the switches? 
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30   In the circuit shown below, A1, A2 and A3 are ammeters of negligible internal 

 resistance.  
 
  What will happen to the readings of the ammeters if the switch S is closed? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 reading of A1 reading of A2 reading of A3 

A 

B 

C 

D 

decreases 

increases 

unchanged 

unchanged 
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decreases 
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31 At which point in the circuit will the current be the smallest, assuming all the 
 light bulbs are identical? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
32 A student uses a 0.9 kW kettle to boil water for 20 minutes and a 2 kW 
 electrical oven for 3 hours to bake a cake. 
 How much money the student has to pay for using electricity if one unit of 
 electricity costs 30 cents? 
 
 
 A      $ 1.89 
 B      $ 2.90 
 C      $ 6.30 
 D      $ 7.20 
 
 
33  What happens when a 240 V, 1.2 kW air-con is connected to a mains 
 supply using a plug fitted with a 10 A fuse? 
 
 A      The fuse in the plug melts. 
 B      The air-con works normally. 
 C      The air-con runs at half power. 
 D      The air-con breaks down and stops working. 
 
 
 
 
 
 
 
 
 
 

C 

A 

B 

D 
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34 A small compass is placed beside a bar magnet. 
 
 
 
 
 
 
  
 
 In which direction will the compass needle point? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
35  A soft iron nail, XY, is placed within a current carrying solenoid for a short 
 while as shown below.  
 Which one of the following statements is true? 
 
 
 
    
 
 
 
 
 A End X will be able to repel an unmagnetised iron nail. 

B End X will be attracted to the north-seeking pole of a bar magnet. 
C End Y will be repelled by the south-seeking pole of a bar magnet. 
D End Y will point to the North Pole of the earth when freely suspended. 
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36 The diagram below shows a simple d.c. motor. 
 
 
 
 
 
 
 
 
 
 
 

Which of the following correctly indicates the direction of rotation of the coil for 
the given current in the coil when viewed from E and the given poles of the 
magnets X and Y, in the motor? 

 
 X Y direction of  

current flow 

direction of 

coil rotation 

A 

B 

C 

D 

N 

N 

S 

S 

S 

S 

N 

N 

clockwise 

clockwise 

anticlockwise 

clockwise 

clockwise 

anticlockwise 

clockwise 

anticlockwise 

 
 
37   A direct current I flows upwards in a vertical wire.  
  Which diagram shows the direction and shape of the magnetic field in the 

 region of the wire? 
 

 
 
 
 
 
 
 
 
 
38  Which of the following has no effect on the size of the turning effect on 
 the coil of an electric motor? 
 
 A The number of turns in the coil. 
 B The size of the current in the coil. 
 C The strength of the magnetic field. 

D The direction of the current in the coil. 
 
 

A B C D 
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39  The diagram below shows a detector coil placed above a conveyor belt 
 carrying magnets from left to right. The belt is moving at constant speed and 
 the magnets are spaced out evenly apart along the belt. However, the 
 magnets in section A are spaced closer together due to a programming fault. 

 
 
 
 
 
 
 
 
 Which graph best represents the voltage signal in the detector coil? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
40 A transformer consists of one coil with 1200 turns and a second coil, with a 
 total of 120 turns, which can be tapped at various places. 
 
 
 
 
 
 
 
 
 

 
Which pair of terminals should be connected to a 8 V, 24 W lamp for it to be lit 
normally? 
 
A RS  B RT  C RU  D RV 

 
End of Paper 

Detector coil 
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Answer Key to 2009 Sec 4 Express Physics Preliminar y Examination Paper 1  
Question Answer 

1 D 
2 C 
3 C 
4 A 
5 A 
6 C 
7 C 
8 A 
9 A 
10 A 
11 D 
12 B 
13 C 
14 B 
15 D 
16 B 
17 B 
18 D 
19 A 
20 C 
21 B 
22 C 
23 B 
24 B 
25 B 
26 D 
27 C 
28 C 
29 C 
30 D 
31 D 
32 A 
33 B 
34 A 
35 C 
36 B 
37 B 
38 D 
39 D 
40 A 

 
 
 
 
 
 


