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There are 27 questions in Section A and 18 questions in Section B. The last page of this question 

paper contains a list of physics formulae which you may find useful. 

 

 If necessary, take g = 10 m s−2. 

Unless otherwise specified, all the cells are assumed to have 

negligible internal resistance. 

 

 

Section A 

 

1 In a 400-metre run, a runner takes 40 s to finish the first 200 m, and another 32 s to finish the 

remaining 200 m. What is the average speed for the whole journey? 

 A 0 m s−1 

 B 5.56 m s−1 

 C 5.63 m s−1 

 D 6.25 m s−1 

  

2  

      

 

 A girl balances a book on a toy. 

 Note: R = normal reaction acting on the book by the toy 

   W = weight of the book 

   F = gravitational force exerted on the Earth by the book 

 Which of the following is an action-and-reaction pair? 

 A W and F 

 B W and R 

 C R and F 

 D None of the above 
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 A block is sliding down an inclined plane with a uniform velocity. Which of the following 

diagrams shows the correct free body diagram of the block? 

 Note: W = gravitational force acting on the block 

   R = normal reaction exerted by the inclined plane on the block 

   F = friction acting on the block 

 

A 

 

 

 

 

 

 

B 

C 

 

 

 

 

 

 

D 

  

4 A pole vaulter of 70 kg runs at a speed v horizontally before he jumps 

upwards. Assume all his kinetic energy is used to raise him to a height  

of 6 m. Find v.  

 A 7.75 m s−1 

 B 8.50 m s−1 

 C 10.95 m s−1 

 D 91.65 m s−1 
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 After a marathon race, a runner usually gets a foil blanket to keep warm. A foil blanket is a 

large thin plastic foil coated with reflecting materials. Its shiny surface reduces the heat loss by 

 (1) conduction. 

 (2) convection. 

 (3) radiation. 

 

 A (2) only 

 B (3) only 

 C (1) and (2) only 

 D (1) and (3) only 

  

6 Which of the following is not a vector? 

 A Potential energy 

 B Force 

 C Velocity 

 D Acceleration 

  

7 A heater of power 100 W is used to heat up a metal block of mass 1.5 kg. It takes 4 minutes to 

raise the temperature of the metal block from 20 C to 38 C. Find the specific heat capacity of 

the metal. 

 A 
)2038(5.1

4100

−


 J kg−1 C−1 

 B 
45.1

)2038(100



−
 J kg−1 C−1 

 C 
)2038(5.1

604100

−


 J kg−1 C−1 

 D 
)2038(

5.1100

−


 J kg−1 C−1 

  

foil blanket 
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 Equal masses of solids X and Y are separately melted by identical heaters. The figure above 

shows their temperature-time graphs. Which of the following statements is correct? 

 A The specific heat of capacity of X in solid state is smaller than that of Y. 

 B The melting point of X is lower than that of Y. 

 C The specific latent heat of fusion of X is larger than that of Y. 

 D The specific heat of capacity of X in liquid state is larger than that of Y. 

  

9 John stands 2 m apart from a plane mirror. If he walks 1 m away from the mirror, what is the 

distance between him and his image then? 

 A 2 m 

 B 3 m 

 C 4 m 

 D 6 m 

  

10  

 

 

 

 

 

 The above diagram shows the position of a virtural image formed by a lens. What kind of lens 

should be used and where should it be placed in order to produce the image shown? 

 A Concave lens at position b 

 B Concave lens at position d 

 C Convex lens at position f 

 D Convex lens at position g 

  

 

temperature 

time 

X Y 

 

 

a b c d e f g 

object 

image 
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11 When viewed from outside the tank, a fish in the water looks  

 A larger and further away than it really is. 

 B larger and closer than it really is. 

 C smaller and further away than it really is. 

 D smaller and closer than it really is. 

  

12 Which of the following statements about sound and radio waves is/are correct? 

 (1) Both are transverse waves. 

 (2) Both travel faster in air than in water. 

 (3) Both can undergo refraction when passing from one medium to another. 

 

 A (3) only 

 B (1) and (2) only 

 C (2) and (3) only 

 D (1), (2) and (3) 

  

13  

 

 

 

 

 

 A train of straight water waves travels from a deep region to a shallow region as shown above. 

Which of the following diagrams best shows the refracted wave pattern? 

A 

 

 

 

 

B 

C 

 

 

 

 

D 
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14 A wave source generates waves of frequency 100 Hz. How far do the waves travel in 10 s if the 

wavelength is 1 m? 

 A 1 m 

 B 10 m 

 C 100 m 

 D 1000 m 

  

15 Which of the following shows the correct order of the relative positions of the four 

electromagnetic waves in the electromagnic spectrum, in order of the increasing speed in a 

vaccum? 

 A radio waves, infra-red, visible light. ultra-violet 

 B radio waves, ultra-violet, visible light. infra-red 

 C ultra-violet, visible light, infra-red, radio waves 

 D All electromagnetic waves have the same speed in a vaccum. 

  

16  

 

 

 

 

 

 

 

 

 In the above circuit, the three resistors are identical. If switch S is closed, which of the following 

predictions is correct?  

 A The reading of voltmeter increases. 

 B The reading of ammeter A1 increases. 

 C The reading of ammeter A2 increases.  

 D The power delivered by the battery decreases. 

  

R 
A1 

A2 

V 

R 
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 If the voltmeter reads 5 V, find the current through the 2- resistor in the above circuit. 

 A 0.83 A 

 B 1.67 A 

 C 2.50 A 

 D 3.33 A 

  

18  

 

 

 

 

 

 

 

 

 In the above circuit, the three light bulbs are identical. If the switch S is closed, which of the 

following statements is/are correct? 

 (1) The brightness of light bulb L1 increases.  

 (2) The brightness of light bulb L2 increases by 9 times.  

 (3) The power delivered by the battery increases.  

 

 A (1) only 

 B (2) only 

 C (2) and (3) only 

 D (1) and (3) only 

  

V 
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19 Two electric fans A and B are of ratings ‘110 V, 20 W’ and ‘220 V, 40 W’ respectively. Which 

of the following deductions about the two fans is/are incorrect?  

 (1) The operating resistance of B is twice that of A. 

 (2) Both fans consume the same power when they are connected to a 220-V mains supply. 

 (3) Both fans will work at their rated values when they are connected in parallel to a 110-V 

mains supply.  

 A (1) and (2) only 

 B (2) and (3) only 

 C (1) and (3) only 

 D (1), (2) and (3) 

  

20  

 

 The figure shows the energy label of a water heater. The annual energy consumption of the 

water heater is 85 kW h per year (assumed boiling time of 1800 hours per year). If the cost of 

electricity is $0.9 per kilowatt-hour, estimate the average cost for operating it for 180 hours. 

 A $0.43 

 B $7.65 

 C $76.5 

 D $162 

 

21  
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 The above diagram shows the cross-sections of three straight wires A, B and C. Wires B and C 

carry currents flowing out of the paper, and A carries a current flowing into the paper. The three 

wires are equidistant from each other, and carry currents of equal size. What is the resultant 

force acting on A? The effect of the Earth’s magnetic field may be ignored.  

 A Towards the left 

 B Toward the right 

 C Up 

 D Down 

  

22 

 

 

 

 

 

 

 Mary makes a moving-coil loudspeaker as shown above. Which of the following changes 

cannot increase the volume of sound output? 

A Use a stroner magnet. 

B Replace the magnet by a soft-iron core. 

C Increase the number of turns of the coil.  

D Use a thicker wire to make the coil. 

 

23 The corrected count rate of a radioactive source is 8000 Bq at the beginning of an experiment 

and decreases to 500 Bq after 80 hours. What is the corrected count rate after 40 hours? 

 A 1700 Bq 

 B 2000 Bq 

 C 3750 Bq 

 D 4000 Bq 

 

24 A sample of Pa234

91 decays to U234

92 , what type(s) of radiation is/are emitted? 

input 

right 

up 

down 

left 

 A 

B C 
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 A  particle 

 B   particle 

 C  particle and  particle 

 D  ray 

 

25 Which of the following is/are the source(s) of the background radiation? 

(1) Rocks and soil 

(2) Electrical appliances 

(3) Medical diagnosis 

 A (2) only 

 B (3) only 

 C (1) and (3) only 

 D (1), (2) and (3) 

 

Directions: Each question below (questions 26−27) consists of two statements. Decide whether each 

of the two statements is true or false. If both are true, then decide whether or not the 

second statement is a correct explanation of the first statement. Then select one option A, 

B, C or D according to the following table: 

 

 1st statement 2nd statement  

A True True 2nd statement is a correct explanation of the 

1st statement 

B True True 2nd statement is not a correct explanation of 

the 1st statement 

C True False  

D False True  

 

 1st statement  2nd statement 

    

26 When a ball is thrown upwards, its 

velocity decreases in magnitude. 

 When a ball is thrown upwards, the net 

force acting on the ball decreases in 

magnitude. 

     

27 Radio waves are used in broadcasting 

radio programs. 

 Radio waves are sound waves of 

frequencies in audiable range. 

Section B 
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 Which of the following situations can be represented by the velocity-time graph above? 

 (1) A diver jumps up into the air from a spring board, reaches the highest point and then falls 

again. 

 (2) A car slows down, and then speeds up in the opposite direction. 

 (3) A rock is released from rest at the top of a building. 

 

 A (2) only 

 B (1) and (2) only 

 C (1) and (3) only 

 D (1), (2) and (3) 

  

29  

 

 

 

 

 

 

 

 A picture is hung on a light string which is wound on a nail P. If the tension in the string is 5 N, 

find the reaction force acting on the string by P. 

 A 5 cos 30 N 

 B 5 sin 30 N 

 C 10 cos 30 N 

 D 10 sin 30 N 

  

v / m s−1 

t / s 

30 30o 

P 

5 N 5 N 
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A block of 1 kg lies on a rough surface. If the block remains at rest when two forces of 

magnitudes 5 N and 7 N act on it as shown above, what is the magnitude of the net force acting 

on the block? 

A zero 

B 1 N 

C 2 N 

D 8 N 

  

(For Questions 31 and 32) Bungy jump is an activity in which a person jumps off from a high place. 

One end of an elastic cord is attached to his ankles and the other end tied to the jumping-off point. 

 
 

31 The jumper in a bungy jump feel weightless when he falls down because 

 A the reaction force acting on the jumper becomes zero. 

 B the net force acting on the jumper becomes zero. 

 C the weight of the jumper becomes zero. 

 D the acceleration of the jumper becomes zero. 

  

32 Which of the following statements is correct when the cord tied to a bungy jumper reaches its 

natural length without stretching? 

 A The jumper stops. 

 B  The jumper starts to slow down. 

 C The jumper keeps getting faster. 

 D The jumper keeps falling at a constant speed. 

  

3 N 

5 N 

30 
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A bullet of 0.1 kg travelling at a speed of 600 m s−1 penetrates a 10-cm wooden block. If the 

bullet emerges from the block at 450 m s−1, find the time for the bullet to pass through the 

wooden block. Assume the air resistance is negligible. 

A 0.157 ms 

B 0.172 ms 

C 0.190 ms 

D 0.229 ms 

  

34 Four different solids are heated at the same rate. The masses of the solids are equal and the initial 

temperatures of the solids are all 20 C. The melting points, the specific heat capacities and the 

specific latent heat of fusion of the solids are shown below.  

 Which one of them will change completely into liquid first? 

  Melting point / C Specific heat capacity /  

J kg−1 C−1 

Specific latent heat of 

fusion / J kg−1 

 A 50 900 220 000 

 B 60 500 160 000 

 C 70 100 200 000 

 D 80 300 180 000 

  

35 If equal masses of ice at 0 C, water at 50 C and steam at 100 C are mixed in a well insulated 

container, what will the mixture become? 

 Given:   Specific heat capacity of water = 4200 J kg−1 ºC−1 

    Specific latent heat of fusion of ice = 3.34  105 J kg−1 

    Specific latent heat of vaporization of water = 2.26  106 J kg−1 

 A A mixture of ice and water at 0 C 

 B Water at a temperature lower than 50 C 

 C Water at a temperature higher than 50 C 

 D A mixture of steam and water at 100 C 
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(For Questions 36 and 37) A light ray enters a rectangular glass block at Y. The angle of incidence at 

Y is 60°. The distances of Y and Z from the corner are 7.5 cm and 10.0 cm respectively.  

 

 

 

 

   

36 What is the refractive index of the glass block? 

 A 1.15 

 B 1.33 

 C 1.44 

 D 1.55 

  

37 Which of the following phenomena will happen at Z? 

 (1) Refraction 

 (2) Interference 

 (3) Total internal reflection 

 

 A (1) only 

 B (3) only 

 C (1) and (2) only 

 D (2) and (3) only 

  

38 Which of following wave phenomena can Young’s double-slit experiment show? 

 (1) Diffraction of waves 

 (2) Interference of waves 

 (3) Refraction of waves 

 

 A (2) only 

 B (1) and (2) only 

 C (1) and (3) only 

 D (1), (2) and (3) 

  

 60 

10 cm 

7.5 cm 

Y 

Z 
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39 In the Young’s double-slit experiment, the separation between antinodal lines will increase 

when 

 (1) the separation between slits decreases. 

 (2) the distance of slits to the screen increases. 

 (3) visible light of longer wavelength is used. 

 

 A (1) only 

 B (1) and (3) only 

 C (2) and (3) only 

 D (1), (2) and (3) 

  

40 

 

 

 

 

 

 Two charged spheres A and B are hung to a point on a ceiling by two identical non-conducting 

strings. They remain at rest as shown above. Which of the following statements must be 

correct? 

 (1) They will drop and touch each other by bringing an alpha source nearby.  

 (2) The mass of A is larger than B. 

 (3) The force acting on A by B is equal to the force acting on B by A in magitude.  

 

 A (1) and (2) only 

 B (1) and (3) only 

 C (2) and (3) only 

 D (1), (2) and (3) 

  

A 

B 
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 The diagram above shows a generator connected to a load. Which of the following statements  

is/are correct when the coil rotates?  

 (1) The generator produces a direct current through the load.  

 (2) At the instant shown, there is no current flowing through the load.  

 (3) At the instant shown, the coil rotates at the greatest speed.  

 

 A (1) only 

 B (2) only 

 C (1) and (3) only 

 D (2) and (3) only 

  

42 

 

 

 

 

 

 

 A 12-V a.c. supply is connected to a transformer with turns ratio 2:1. The secondary coil is 

tapped at equal intervals as show above. If two ‘4 W, 3 V’ bulbs are connected to the secondary 

coil, in which of the following cases will they work at their rated value? 

 A One bulb is connected across (1) and (2), and the other across (3) and (4). 

 B One bulb is connected across (1) and (3), and the other across (2) and (4). 

 C The two bulbs, joined in paralled, are connected across (1) and (4). 

 D The two bulbs, joined in series, are connected across (1) and (4). 

  

12 V 

turns ratio = 2:1 

(1) 

(2) 

(3) 

(4) 

load 

coil 
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 The figure above shows that a number of light bulbs are connected to a step-down ideal 

transformer. The maximum current carried by the mains is 15 A. What is the maximum number 

of light bulbs that are rated at ‘11 V, 55 W’ and connected in parallel across the secondary coil? 

 A 3 

 B 11 

 C 60  

 D 400 

  

20:1 step-down transformer 

220 V 
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Directions: Each question below (questions 44−45) consists of two statements. Decide whether each 

of the two statements is true or false. If both are true, then decide whether or not the second statement 

is a correct explanation of the first statement. Then select one option A, B, C or D according to the 

following table: 

 

 1st statement 2nd statement  

A True True 2nd statement is a correct explanation of the 

1st statement 

B True True 2nd statement is not a correct explanation of 

the 1st statement 

C True False  

D False True  

 

 1st statement  2nd statement 

    

44 Evaporation of water occurs at 

temperatures below 100 C. 

 Evaporation requires energy less than the 

latent heat of vaporization. 

     

45 Lower frequency radio waves are more 

suitable to household cordless telephone 

sets for better quality. 

 Waves with longer wavelengths diffracts 

more around a corner of an obstacle. 

     

 

 

END OF PAPER 
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Useful Formulae in Physics 

 

(a) Relationships between initial velocity u, uniform acceleration a, final velocity v and 

displacement travelled s after time t : 

v = u + at 

2

2

1
atuts +=  

asuv 222 +=  

 

(b) Potential energy gained by a body of mass m when raised through a height h is mgh. 

 

(c) Kinetic energy of a body of mass m moving with speed v is 2

2

1
mv . 

 

(d) Power = force  velocity 

 

(e) Equivalent resistance of two resistors R1 and R2 : 

(i) in series  =  R1 + R2 

(ii) in parallel 

21

21

RR

RR

+
=  

 

(f) Power = potential difference  current 

 

 

 

 


