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1  Which of the following vector addition shows correctly the addition of two forces? 
 
 
 A     B 
 
 
 
 
 
 
 
 
 C     D 
 
 
 
 
 
 
 
 
 
 
 
 
2 Which of the following representing the longest length? 
 
 A 400 μm    B 0.004 Gm 
 C 4 000 dm    D 40 Mm  
 
 
 
 
 
3  Object X falls freely from rest for 3 seconds and object Y also falls freely from rest for  

6 seconds.  
 
Which of the following statements is true? 
 

  A Y falls half as far as X. 
  B Y falls twice as far as X. 
  C Y falls three times as far as X. 
  D Y falls four times as far as X. 
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4 Joash threw a ball vertically upwards at an initial speed of 30 m s-1. What is the 
distance travelled by the ball 5 s after the throw? 

 
  A 75 m     B 65 m  
  C 45 m     D 25 m  

 
 
  
 
 
5 The graph below shows the force acting on a 1 kg block of wood which is originally 

moving at 6 m s-1 on a table. 
 

 
 If the table has a friction of 2 N, what is the velocity-time graph of the wood? 
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6 Which of the following will experience the largest inertia? 
 
 A A bowling ball that is rolling at 20 m/s. 
 B A basketball that is falling at a rate of 10 m/s2. 
 C An elephant that is at rest. 
 D A car that is travelling at 100 km/h.  
 
 
 
 
7 Hydrometers are used to measure the density of four different liquids, P, Q, R and S 

as shown.  
  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
   Which arrangement shows correctly the decreasing density of the four liquids? 
 
  A  Q, R, P, S 
  B  Q, R, S, P  
  C  S, P, Q, R 
  D  S, P, R, Q 
  

  

 
 
 
 
8  Which of the following statements about gravitational field is correct? 
 
  A Gravitational field strength of the earth is independent of location. 
  B Gravitational field causes forces on objects because they are charged. 
  C The gravitational field attraction of the Earth acts towards the centre of the  
   Earth. 
  D The gravitational field strength on the Moon is less than that on Earth because  
   there is no atmosphere on the Moon. 
 
 
 
 
 
 
 

 P  Q 

  
  
 
  
 R  S 
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9 A 200 g metre rule is balanced at the 45 cm mark as shown below.  
 
 
 
 
 
 
 
 

  
    A load of 50 g is now hung at the 15 cm mark.  
 
  What is the new pivot position that will allow the ruler to be balanced again? 

 
  A 39 cm mark    B 37 cm mark 
    C  35 cm mark    D 30 cm mark  
 
 
 
 
 
10    An object was spinning about its pivot point, P, due to a force F as shown below.  
 
 
 
 
       
 
 
 
 
 
 
 
 
 
 
 
  
   
 Which direction should a force, 2F, be applied to stop the spinning? 
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11 In the manometer as shown below, 0.4 m of liquid A was added together with liquid B.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 What is the density of liquid B if the density of liquid A is p? 
 
 A 4p /3     B 3p /4   
 C 4p /7      D 3p /7   
 
 
 
12 The diagram below shows a mercury barometer used to measure the surrounding 

atmospheric pressure.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 What is the pressure measured at X? 
 
 A 16 cm Hg   B 22 cm Hg 
 C 52 cm Hg   D 62 cm Hg 
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13  Xavier was pushing a mass 50 kg to the top of the ramp. The gravitational field strength 
is 10 N/kg.   
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  
 What is the efficiency of Xavier?  

 
A   83.3 %   B   13.3 %    
C   25.0 %   D     8.3 %     
 
 
 
 
 
 

14 Donovan was throwing a 500 g basketball upwards with an initial velocity of 20 m/s. 
The gravitational field strength is 10 N/kg and assuming no air resistance.  

 
 
  
 
 
   
 
 
 
 
 
 
 
 
 
 
 What is the gain in potential energy of the basketball after leaving Donovan’s hand for 1 s? 
 
 A 100 J    B 75 J   
 C   25 J    D 10 J 
 
 
 
 
 
 
 
 

200 N

15 m   5 m 
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15 A gas is heated in a rigid sealed container. Which quantity does not change? 
 
 A The average speed of the gas particles 
 B The average force exerted on the walls of the container by the gas particles 
 C The average distance between the gas particles 
 D The frequency of collisions on the walls of the container by the gas particles 
 
 
 
 
16 According to the kinetic theory, matter is made up of very small particles in a constant 

state of motion. 
 
 Which row best describes the particle behaviour in the liquid state?  
 

 forces between 
particles motion of particles 

A strong move randomly at high speed 
B strong vibrate but are free to move position 
C  very strong vibrate to and fro about a fixed position 
D weak move randomly at high speed 

 
 
 
 
 
17 All the objects below are made of the same material and having the same thickness.  
 
 
 
 
 
 
 
 
 
 
      A   B         C      D 
 
 Which object will cool down the fastest if they were all being heated to the same 

temperature? 
 
 
 
 
 
18 Which statement about the transfer of thermal energy is correct?  
 
 A  All metals conduct thermal energy equally well. 
 B  Convection can only occur in solids or liquids. 
 C Convection occurs in liquids because hot liquid is denser than cold liquid. 
 D  The radiation that transfers thermal energy is a type of electromagnetic 
                  radiation. 
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19  When ice changes into water at 0 oC, 
 
  I  work is done in breaking the molecular structure of ice in solid state. 
  II internal energy is increased. 
  III energy is absorbed to raise the temperature. 
 
 A  I only    B II only 
 C I and II only   D I, II and III  
 
 
 
 
20 The diagram shows a graph of how the e.m.f., ε / V, of a thermocouple varies with 

temperature, θ / °C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Why is the thermocouple inappropriate for measurement of temperature in the range as 
shown? 
 

 A The thermocouple produces an e.m.f. at 0 °C. 
 B The relationship between ε and θ is non-linear. 
 C The thermocouple does not always indicate a unique value of e.m.f.. 
 D The e.m.f. has not been measured using temperatures using the Kelvin scale. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ε / V 

θ / °C 
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21   The diagrams show the scale of a voltmeter connected to a thermocouple thermometer. 
 

 
 
 
 

 
 
 
 
 
 
 
What is the temperature of the liquid? 

 
 A 75 oC B 100 oC 
 C 120 oC D 125 oC 

 
 
 
 
22 When Satish mixed 30 g of liquids Q and 50 g of liquid R together, he obtained a final 

temperature of 45 oC. 
 
 What is the ratio of heat capacity of liquid Q to heat capacity of liquid R if the initial 

temperature of liquid Q and R are 20 oC and 90 oC respectively?   
 
 A 9/5     B 5/9 
 C 1/3     D 3/1 
  
 
 
 
 
23 Four different materials of equal mass were heated by the same heater. The 

temperature-time graph of the four different materials were shown below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 Which material has the lowest specific heat capacity? 
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24 Which of the following shows correctly the wavefront as it enters into a deeper region? 
 
 A      B 
 
 
 
 
 
 
 
 
 
 
 C      D 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
25 The diagram below shows a pressure-distance graph of a longitudinal wave.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Which point indicates that it is the centre of rarefaction? 
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26 Ren Jie was looking through the mirror at his musical instrument.  
 
  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
   
 
 Where is the position of the image of musical instrument? 
 
 
 
 
 
27  A beam of light shone at an angle of 55 o in the glass is shown below.  
 
 
 
 
 
 
 
  
 
 
 

 What is the change in the direction of the light path if the refractive index of glass is  
1.45? 

 
  A 56.3 o    B 31.7 o 
  C 23.3 o    D 21.3 o 
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Air 
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x 
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x 
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28 An object is placed in front of a thin converging lens as shown below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which direction shows correctly the path ray P will take after it passes through the lens? 
 
 
 

 
 
 
29  Which list shows electromagnetic waves in order of increasing frequency?  
 
 A visible light, X-rays, Gamma rays 
 B visible light, Gamma rays, X-rays 
 C X-rays, Gamma rays, visible light 
 D Gamma rays, X-rays, visible light 
 
 
 
 
 
30 What is the wavelength of an electromagnetic wave that has a frequency of 6.0 x 105 GHz?    
  
 A        5.0 x 10-13 m  B          5.0 x 10-10 m 
 C        5.0 x 10-7 m  D          5.0 x 10-4 m 
 
 
 
 
 
31     How will the amplitude and wavelength change as sound increases in loudness and  

pitch? 
 
  Amplitude   Wavelength  
 A  increase     increase 
 B  increase    decrease 
 C  decrease    increase 
 D  decrease    decrease 
 
 
 
 
 
 
 

F 

A B 

C 

D P 
object 
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32 Which object will not attract tiny pieces of paper? 
 
 A a metal knife sharpened with a knife sharpener  
 B a ceramic spoon wiped with a kitchen cloth 
 C a plastic comb combed through dry hair 
 D a wooden pencil rubbed with an eraser 
 
 
 
 
33 A stationary negative charge in an electric field experiences an electric force in the 

direction shown. 
 
 
 
 
 
 

What is the direction of the electric field? 
 
 A horizontally to the left 
 B horizontally to the right 
 C vertically downwards 
 D vertically upwards 
 
 
 
 
34 An electron carries 1.6 x 10–19 C. What is the potential difference across a 5  resistor 

if there are 1 x 1010 electrons flowing through it in 4 μs? 
 
 A 0.002 V   B 2.00 V  
 C 3.2 x 10-14 V   D 1.28 x 10-15 V 
 
 
 
35 A circuit was set up with a lamp connected as shown below.  
 
 
 
 
 
 
 
 
 
 
 
 What happens to the voltmeter reading as switch P is closed? 
 
 A The voltmeter reading remains unchanged.   
 B  The voltmeter reading decreases.  
 C The voltmeter reading increases.   
 D  The voltmeter reading shows zero reading.  
 
 

P 

force 

- 
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36  Yida was spending 6 hours each night revising for his upcoming Physics examination. 
 He had two 100 W light bulbs in his room. The weekly bill for his room was $3.00 

 
  How much saving would he have in a week if a unit of electricity cost 24 cents? 
 
  A 270 cents    B 201 cents 
  C 199 cents   D   98 cents  
 
 
37 A compass is placed inside a closed iron cylinder on the table. The north pole of a 

permanent magnet is brought near the cylinder as shown in diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 In which direction does the needle of the compass point?  
  
 A away from the permanent magnet  
 B opposite direction  
 C original direction 
 D towards the permanent magnet 
 
 
 
38 The diagram shows a two-pole single-coil electric motor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The split-ring commutator reverses the current in the coil as it rotates. 
 
How many times did the current reversed as the coil completes one full revolution? 
 

  A 1    B 2 
  C 3    D 4 
 
 
 

compass 

       Iron cylinder magnet 
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39 The diagram shows the front view of a loudspeaker, which consists of magnets and a 
coil amongst other items. 

 
If the current is flowing in the speaker’s coil in an anticlockwise direction as shown, 
what is the direction the coil that it will move? 

A To the right. B Out of the page. 
C To the left. D Into the page. 

 
 
 
 
 
40 Two long, parallel conductors carrying current lie in a horizontal plane. 

The two conductors attract one another. 
 

 Which statement is true? 
 

A The two currents are in the same direction. 
B The two currents are in opposite direction. 
C The two currents are parallel to the Earth’s magnetic field. 
D The two currents are at 90° to the Earth’s magnetic field. 

 
 
 

END OF PAPER  
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Section A [50 marks] 

 
Answer all the questions in this section. 

 
1 (a) The size of a virus is approximately the size of ultraviolet wavelength.  
 
 State the wavelength of the ultraviolet in metres.      

      
 
 …………………………………………………………………………………………………[1] 
 
 

(b) (i)    Given that the thickness of a hair is about 103 times more than size of a virus,    
               state a suitable apparatus to measure the thickness of hair.  
 

 …………………………………………………………………………………………………[1] 
 
         (ii)   State two necessary steps needed to ensure that accurate readings are obtained  

        when reading the thickness of hair.  
 

 ………………………………………………………………………………………………… 
  
 ………………………………………………………………………………………………… 

 
 ………………………………………………………………………………………………… 

 
 …………………………………………………………………………………………………[2] 

 
  

2   Alex was running for the inter-school 5 km cross country competition. He ran a total        
     displacement of 5 km round a reservoir. He completed the whole competition with a time 
      of 20 minutes. Alex’s friend, Clement shared that his velocity is 15 km/h.  
 

(a) State what is meant by displacement of 5 km.          
 

………………………………………………………………………………………………...… 
 

 …………………………………………………………………………………………………[1] 
 

 
(b) In the paragraph above, state and explain the two errors found.  

 
 ………………………………………………………………………………………………..… 
  

………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 

 
 …………………………………………………………………………………………………[2] 
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2 (c) The velocity time graph of Alex during the run was shown below.  
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 

(i) State and explain the period at which Alex was running with the greatest 
acceleration.  

 
………………………………………………………………………………………………...… 

  
………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 

 
 …………………………………………………………………………………………………[2] 

 
(ii) Calculate the greatest resultant force that Alex is experiencing. Take Alex’s  
 mass as 50 kg.       

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

             
Greatest resultant force = ………………………………..[2] 

 
 
 
 
 
 
 

velocity/ m/s 

time/ min 

  9 

   8 

   5 

0     13      16         20 
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3     An object of mass 0.80 kg is suspended and equally supported by two identical strings  
       as shown in Fig. 3. (not drawn to scale). 
 
 
 
 
 
 
 
 
       Fig. 3 
 

(a)       State two differences between mass and weight. 
 

………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 

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

 
(b)      Calculate the weight of the object. (Gravitational field strength = 10 N/kg)  
 
 
 
 
 

weight = ………………………… [2] 
 
(c)    By drawing a scale diagram, determine the magnitude of the tension in one string. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tension = ……………………………. [4]  
 
 

  

40  40  
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4    Andres was trying to open a door at the AVA room as shown in Fig. 4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4 
 

(a) State and explain two ways how Andres could open the door more efficiently.  
 

………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 

 
 …………………………………………………………………………………………………[2] 

 
 

(b) State what is moment and its formula.   
 

………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 
 
………………………………………………………………………………………………...… 

 
 …………………………………………………………………………………………………[2] 

 
 

(c)  State two reasons why moment is not measured in Joule.  
 

………………………………………………………………………………………………...… 
 

………………………………………………………………………………………………...… 
 

………………………………………………………………………………………………...… 
 

………………………………………………………………………………………………...… 
 

………………………………………………………………………………………………...… 
  
            …………………………………………………………………………………………………[2] 
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5 A manometer was used to measure the pressure difference between the atmospheric 
pressure and the gas pressure in a chamber as shown in Fig. 5.1. The atmospheric 
pressure is 76 cm Hg and the density of mercury is 13 600 kg/m3.  

 
  
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 5.1 

 
(a) State the pressure found in the gas chamber in Pa.          

 
 
 
 
 
 
 

pressure = ……………………. [2] 
 

(b) The liquid used in the manometer is now changed to liquid X. Liquid X has a  
density of 6 800 kg/m3 and the manometer increases in its diameter.  
State the new height difference found in the manometer. Support your  
explanation with numerical calculation.          

  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 height difference = …………………..[2] 
 
 
 
 
 

mercury 

Connection to  
gas chamber 

Manometer 

  15 cm 
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5 (c) Fig. 5.2 shows a hydraulic system works by exerting a force on the piston A which 
in turn pushes the piston B upwards with a larger force. Explain how the principle of  
conservation of energy is applicable in the hydraulic system.                                
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2 
 
  ……………………………………………………………………………………………… 
 
  ………………………………………………………………………………………………. 
 
  ……………………………………………………………………………………………… 
 
  ………………………………………………………………………………………………. 
 
  ……………………………………………………………………………………………… 
 
  ………………………………………………………………………………………………. 
 
  ………………………………………………………………………………………………. 
 
  ……………………………………………………………………………………………… 
 
  ………………………………………………………………………………………………. 
 
  ………………………………………………………………………………………………. 
 
  ……………………………………………………………………………………………… 
 
  ……………………………………………………………………………………………[4] 
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6      A simple pendulum of length 1.00 m has a bob of mass 0.20 kg. The bob is pulled aside   
        by a horizontal distance of 0.3 m and is then released as shown in Fig. 6. 
 
    
 
 
    
 
 
 
 
 
 
 
 

Fig. 6 
 

(a)   Calculate the gravitational potential energy at position B.                   
 
 

 
 
 
 
 
 

gravitational potential energy = ………………….. [2] 
 

(b)   Calculate the velocity at which the bob will pass through A.                  
 
   
 
 
 
 
 
 
 
 
 
 

 velocity at A = …………………. [2] 
 

(c)   State the assumption made in (b).              
 

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

 
 
 
 
 
 
 
 

B 

0.30 m 

1.00 m 

A 

0.95 m 
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7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A light uncharged metal ball, X, is freely suspended and is in contact with an 
uncharged metal sphere, Y, as shown in Fig 7.1.  A positive charged metal rod, Z, is 
moved towards Y as shown in Fig. 7.2 
 

               
 
       Fig 20.1                                                                       Fig 20.2 
           
 
 
 
 
 
 
 
 
 
                       Fig. 7.1                                                                  Fig. 7.2 

 (a) Explain what is meant by electric field. 
 
…………………………………………………………………………………… 
 
……………………………………………………………………….…………… 
 

 
 
 
 
[1] 

 (b) State the charges induced on spheres X and Y in Fig. 7.2 
 
 X :  …………………….                    Y  :  ……………………. 
 

 
 
[1] 

 (c) Sketch in Fig 7.1 the electric field pattern between Y and Z.              
 

[1] 

 (d) When Z is brought to touch Y and then removed, suggest what will 
happen. 
                                                         
…………………………………………………………………………………… 
 
………………………………………………………………………………….… 
 
…………………………………………………………………………………… 
 
………………………………………………………………………………….… 
 
…………………………………………………………………………………… 
 
………………………………………………………………………………….… 
 
…………………………………………………………………………………… 
 
…………………………………………………………………………………… 
 
………………………………………………………………………………….… 
 
………………………………………………………………………………….… 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[3] 

    
 



 

GESS 4EXP PHY P2 PRELIM 20 CHL 
 

10 

For 
Examiner’s 

Use 

8 In the circuit shown in Fig. 8.1, E is a battery of e.m.f. 20.0 V and negligible internal 
resistance. R1 is a variable resistor of maximum resistance 400 , R2 is a fixed resistor 
of resistance 200 , V1 is a voltmeter and A is an ammeter. 

 
 
 
 
                                  
 
 
 
 
 
 
 
 
 

 
 

Fig. 8.1 
 

(a)   Determine the maximum and minimum readings of V1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

maximum reading = …………………..[1] 
 

minimum reading = …………………..[1] 
 

 
(b)   Calculate the current through the ammeter when R1 is set at 250 Ω. 
 

 
 
 
 
 
 
 
 
 
 
 
 

 current = ………………[2] 
 

E  
20.0 V 

R1 
 

R2 

200 Ω  

A 
V1 
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8       (c)   A thermistor connected in series with a 1 200 Ω resistor is added to the circuit as  
      shown in Fig. 8.2.  V2 is the second voltmeter. When temperature is at 0 °C, the  

    resistance of the thermistor is 3 600 . When the temperature is at 100 °C, its    
    resistance is 400 . 

 
 
 
 
 
                       
 
 
 
 
 
 
 

 
 
 

Fig. 8.2 
 

Calculate the readings of the ammeter A and voltmeter V2 when R1 is set to 250 Ω 
and the thermistor is placed in steam from pure water boiling at standard 
atmospheric pressure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ammeter reading = …………………[1] 
  

voltmeter reading = …………………[1] 
 
 
 
 
 

1 200 Ω 

E  
20.0 V 

R1 
250 Ω 

R2 

200 Ω  
V2 

A 
V1 
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Section B [30 marks] 
 

Answer all the questions from this section. 
Answer only one of the two alternative questions in Question 11. 

 
9 Fig. 9.1 shows the circuit diagram of a hairdryer. A motor-driven fan and a heating 

element are used to generate warm air. The hairdryer is connected to a 230 V a.c. 
supply. Switch S can be connected to either contact J or K. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (a) The hairdryer is used to dry wet hair.  
 

Explain, using kinetic theory of matter, how the hairdryer can increase the rate of 
evaporation of water from the wet hair.       
 

……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………[3] 

 
 
 

230 V 
mains J 

motor heating 
element 

M 

K 

S 

R 

cool air warm air 

main 
switch 

Fig. 9.1 
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9 (b) During quality control tests of the hairdryer in the factory, switch S is first  
connected to contact J. Some measurements are made to obtain the data 
shown in Fig. 9.2. 

   
resistance of the heating element 25 Ω 

resistance of resistor R  40 Ω 

temperature of air entering the hairdryer 28 C 

temperature of air flowing out of the hairdryer 33 C 

rate of air flow through the hairdryer 46 g/s 
 

Fig. 9.2 
 
     Calculate the specific heat capacity of air.     
 
  
 
 
 
 
 
 
 
 
 

Specific heat capacity of air = ………………….[2] 
 

 
(c) Switch S is then connected to contact K. State and explain the change in the rate 

of air flowing through the hairdryer and the temperature of the air flowing out of 
the hairdryer, as compared to when switch S is connected to contact J. 
     

 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
          ..…………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 
 
 ………………………………………………………………………………………………

  
……………………………………………………………………………………………[3] 
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9 (d) The cost of using the hair dryer for 25 minutes when the hair dryer is set  
to the higher air flow rate is 28 cents. Calculate the unit cost of the electricity 
used.  
 

 
 
 
 
 
 
 
 
 
 

Unit cost = …………….. [2] 
 
 

10  (a)      Fig. 10.1 shows an object, O placed at 10 cm away from the lens.  
 
 
                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

 
Fig. 10.1 

 
(i) A virtual image of 1.5 times the size of object is formed. Draw 2 rays in 

Fig. 10.1 to locate the position of the image and label it as I.               [3] 
 
 

(ii) State the distance of the image from the lens.  
 
 

distance of image from lens = …………………….. [1] 
 
 
 
 
 

O 
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10        (b)     Fig. 10.2a represent the positions of equally spaced ‘dots’ of air molecule  

   before a sound wave passes through air. The dots in Fig. 10.2b represents the   
   positions of the same ‘rows’ at one particular instant as the sound wave passes.   
    

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 10.3 
 

(i) In Fig. 10.2b, mark out accurately the amplitude and the wavelength of the 
sound wave and labelled it as a and  respectively.                                       [2] 

 
 

(ii) In Fig. 10.3, sketch accurately the displacement distance graph of the sound 
wave. Positive displacement is to the right. 

              [2] 
 
 

(iii) State how will the displacement distance graph in Fig. 10.3 change when the 
sound created is now louder and of a higher pitch.   
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
………………………………………………………………………………………..[2] 
 
 

 
 
 
 
 
 
 

 
 

             

 
 

             

 
 

             

 
 

             

 
 

             

 
 

             

D
is

pl
ac

em
en

t 

Distance 

 

Fig. 10.2a 

Fig. 10.2b 
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11 EITHER 
 

(a)   Fig. 11.1 shows a drop tower found in an amusement park. A 5 kW motor was    
  used to lift up a gondola carrying riders to the top of the vertical structure. It then  
  released to free fall down the tower. Magnetic brakes were activated to slow down  
  the gondola as it approached the bottom of the ride. Take acceleration due    
  to free fall as 10 m/s2. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                            Fig. 11.1                                                     
 

(i) Calculate the height of the tower in Fig. 11.1 if the gondola has a mass of 
200 kg and it takes 30 s to reach to the top of the tower.      
 
 
 
 
 
 
 
 

height of tower = ………………… [2] 
 

(ii) Calculate the time taken for the gondola to reach the bottom of the tower 
when released.  
 
 
 
 
 
 
 

time taken = ………………… [2] 
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11 (b)  Daryl did a mockup of the drop tower using two electromagnets, A and B as shown in  

       Fig. 11.2. The electromagnet A is used to hold the mass, a magnetic material, in    
      place while the electromagnet B is used to create a braking force.   

 
 
 
 
    

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 11.2 
 

(i) If the falling mass has a mass of 20 g, suggest with reason the magnetic force  
that the electromagnet B has in order to allow the falling mass to come to rest 
instantly.  

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

(ii) Suggest two ways the electromagnet can increase its strength if a larger falling  
         mass is used.  

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

(iii) Daryl intended to increase the height of the fall of the falling mass. State, with  
         reason, if the strength of electromagnet B need to change to break the fall.  

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

Falling mass 

Electromagnet A 

Electromagnet B 
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OR 
11 

 
(a) 

 
Fig. 11.3 shows a type of motor. PQ and RS are solenoids. The solenoids and 
the coil ABCD are connected in parallel to a battery. 

 
Fig. 11.3 

    
(i)    State the polarity at end Q.    

 
   ……………………………………………………………………………………[1] 

 
(ii)    State the direction of rotation of the coil as seen by the observer. 

 
   ……………………………………………………………………………………[1] 

 
 

(iii) Explain why the coil will rotate continuously.     
 
     …………………………………………………………………………………… 

 
     ……………………………………………………………………………………  
 
     …………………………………………………………………………………… 

 
…………………………………………………………………………………… 

 
     ……………………………………………………………………………………  
  
     …………………………………………………………………………………… 

 
     ……………………………………………………………………………………      
 
     ……………………………………………………………………………………[2] 
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11 (b)   Fig 11.4 shows how the current varies with the potential difference for light bulbs  

         J and K. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        Fig 11.4 
 

(i) State, with reason, if the filament of light bulb J and K are ohmic conductors.
  

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 1 2 3 4 5 

0.1 

0.2 

0.3 

0.4 

0.0 

Potential Difference / V 

Current / A 

J 

K 
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11      (b)      (ii)   Estimate the resistance of bulb J and the resistance of bulb K when they  

                are operating at V = 0.20 V.      
         

 
 
 
 
 
 
 
 
 
 
 
                                                                    resistance of bulb J = …………. 

           
 resistance of bulb K = ………… [2] 

 
 
 

(iii)   The filaments of both bulbs are coiled tungsten wire. Describe two          
        differences between the filaments of the bulbs that would cause  
        their difference in resistance.   
 

              …………………………………………………………………………………… 
 

              …………………………………………………………………………………… 
 
              …………………………………………………………………………………… 

 
              …………………………………………………………………………………… 
 
              …………………………………………………………………………………… 

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

 
 
 
 
 
 
 
 

 
END OF PAPER 
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Answer for 2020 Sec 4Ex Pure Phy Prelim P1 Ans

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

1 Addition of vectors must ensure resultant point from starting point of first force and end 
off at the ending point of last force

C

2 0.004 Gm = 4 x 106 m while 40 Mm = 4 x 107 m D

3 Distance fall by X = ½ (3)(30) = 45 m 
Distance fall by Y = ½ (6)(60) = 180 m 

D

4 Distance covered in the first 3 s = 45 m 
Distance covered in the next 2 s = 25 m 
Total distance covered = 65 m 

B

5 In the first 2 s, there’s a net force of 2 N bringing about an acceleration of 2m/s2

In the next 1 s, there’s a net force of -2 N bringing about an acceleration of -2 m/s2

In the last 2 s, there’s net force of 6 N bringing about an acceleration of 6 m/s2

D

6 Elephant has the largest mass thus highest inertia C

7 Liquid with hydrometer floating the most is the highest density A

8 Gravitational field attraction is acting towards the centre of the Earth C

9 Let new pivot point be x cm 
50 ( x – 15) = 200 ( 45 – x ) 
x = 39 cm 

A 

10 Force at B will create an anticlockwise moment equal to the clockwise moment created 
by F due to a shorter perpendicular distance from pivot point

B

11 Pressure at A = Pressure at B 
Density of A x g x (0.4) = Density of B x g x (0.3) 
Density of B = (4/3) Density of A 

A

12 Marking at X -= 22 cm 
Marking over mercury level in barometer = 74 cm 
Height of mercury above X = 74 – 22 = 52 cm 

C

13 Total work done = 200 x 15 = 3000 J 
Useful work = 500 (5) = 2500 J 
Efficiency = (2500/3000) 100% = 83.3 % 

A

14 The velocity after 1 s = 10 m/s 
Gain in PE = Loss in KE = ½ (0.5)(20)2 – ½ (0.5)(10)2 = 75 J 

B

15 As gas is in a rigid sealed container, there’s no change in its volume thus the average 
distance remain the same.

C

vel

time3        5

30

-20
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16 Liquid has strong molecular bonding and they are free to move their position B

17 Letter ‘M’ cool down the most as it has the largest surface area D

18 Infra red radiation is used to transfer thermal energy D

19 During melting, there is no change in its temperature and work is done to overcome forces 
of attraction and not break. 

B

20 The relationship between and does not give a unique value C

21 8 division rep 100oC 
10 division rep (100/8) x 10 = 125oC

D

22 Heat gained by Q = Heat lost by R
CQ (45-20) = CR (90- 45) 
CQ / CR = 9/5

A

23 The rise in temperature is the fastest for a material with low specific heat capacity B

24 As wavefront enters into the deeper region, its speed increase and its wavelength 
increases. The direction of wave is bending away from normal. 

C

25 Centre of rarefaction is the point with lowest pressure B

26 Image of object is perpendicular distance away from the mirror (double reflection) C

27 1.45 = sin(i) / sin (35)
i = 56.3
change in direction = 56.3 – 35 = 21.3o

D

28 After locating the image of object, draw the ray P towards the tip of the image arrow B

29 Gamma has the highest frequency with visible light having the longest wavelength. A

30 v = f x 
= (3 x 108) / (6 x 105 x 109) = 5 x 10-7 m

C

31 Loudness is proportional to amplitude
Pitch is proportional to frequency
Frequency is inversely proportional to wavelength

B

32 Metal is a good conductor of electricity. Once there’s an excess charges, it will be 
discharged away easily. The other options will result in charging object by rubbing as they 
are non metal. 

A

33 As the negative charge attracted to positive charge, there must be presence of positive 
charge at the top and thus the electric field is downwards. Do not use Fleming’s Left Hand 
rule. 

C

34 Q = It 
I = (1 x 1010 x 1.6 x 10-19 )/4 x 10-6 = 0.0004 A 
V = IR = 0.0004 x 5 = 0.002 A

A

35 With switch P closed, the effective resistance of the 3 resistors will become lesser and 
thus the total resistance of the whole circuit will decrease leading to an overall increase 
in the current in the circuit. Thus the pd across lamp will increase. 

C

low speciciiiififififific heeeeeaaaaata  cap

, its speedddddd iiiiiincncncncncrerererereaasaaa e aanananand its wa
ng away from nnnnnorororororo mmmmmal.l.l.l.l. 

with lowewewwwwwwwewewewwwwwwwwwww sssststssssssssssssss ppprerererereeeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss uuruuruuuuruururuuuuuruuuururururururururururururruuu eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

pendicculululullluuuuluuulululluuuuuu araaaaaaaaaaaaaaaaaa dddddddddddddddddddisisisisisisisisisisiiisiiiiii tatatatatatatatatatatatatatatatance awawwwwwwwwwwwayayayayayayayayayayayayayayayayayayayyyyyy frommmmmmmmmmmmmmm tttttttttttttttttttttttttttttthehehhhhhhehhhehehehehehehehehhhehehehehehhhh  mirrrrrrrrrororrrrr ((douublblblblble e e e e rrererereflection))))))

sin (35)

nge in did recttioiiiioioiiiiiioiiiioiiiiiiiiiiiiionnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn == 5656565655655555556555555555655655565655555555656.3 – 3533333333333333333333333333333  = 2222222222222222222222222221.1.1.1.1.1.11.1.1.1.1.....3333333333333333333333333333o

28 Afteer r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr lolooooooooooooooooooooooooooocatititiiiiiiiiiiiiiiingngngngngnggngnggnggngggnnnnnnn tthe imamamamamamammamamamamaamamamagegeggggggggggggg ooooooooooooooooooooooooooooooooooooooof f fff fff ffffffffffff fffffffff fff oboboboboboboboboboooboboboobobooobobbbbbbbbobbbbobbobobjejjjjjjjjj ct, drdrrrdrrdrdrrdrrdrdrrdrdrdrdrrrdrrdrdrdrdrdrdrrdrdrddrdddrdddddrddrd awawwawawawawwawawawawwawawawawawaawaaawawaaawaaawawaaaawaaawwwwww tttttttttttttttttttttttttthehehehehehhhhhhhhhhhhhhhhhhhhh rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrayay PPPPPPPPPPPPPPPPPPPPPPPPPP towararararardsdsdsdsds the tip o
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36 Electrical energy = 2 x 0.1 x 6 x 7 = 8.4 kWh in a week
Total cost = 8.4 x 24  = 201.6 cents
Total saving = 300 – 201.6 = 98.4 cents

D

37 The compass needed is not being influenced by the field strength of the permanent 
magnet.

C

38 Every half rotation, the current direction will be reversed in the coil B

39 Using Fleming’s Left Hand rule, the coil will move into the paper D

40 Same directional current conductor will attract each other. A
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