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1. Which of the following shows the multiples of prefixes arranged in an ascending 
order? 

 
A nano, micro, mega, giga   
B giga, nano, mega, micro 
C micro, nano, mega, giga 
D micro, nano, giga, mega 

 
 
 

2. The diagram shows a micrometer.   
 
 
 
 
 
 
 
 

 
What is the reading shown? 

 
A 6.014 mm 
B 6.14 mm 
C 6.514 mm 
D 6.64 mm 

 
 
 

3. A stone is released from rest and falls freely due to gravity.  
If the acceleration of free fall is 10 m/s2, which of the following is true? 

 
A The stone is travelling with constant velocity as it falls freely. 
B Acceleration is 0 m/s2 when the stone is released from rest. 
C After 2.0 s, the acceleration is 20 m/s2. 
D The speed of the stone is 30 m/s after 3.0 s. 

 
 
 
 
 
 
 
 
 
 
 

15 

10 
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4. Two forces X and Y acting on a ball produce a resultant force R on the ball.  
 
Which of the following vector diagrams correctly represents the addition of the 
forces X and Y to produce R? 

 

 

  

           A            B     C        D 
 
 
 

5. A lift of weight 3000 N is travelling up with a uniform velocity of 2 m/s. 
 
 

 
 
 
      Velocity 2 m/s 
 
 
      Weight 
 
 

Taking gravitational acceleration as 10 m/s2, what is the resultant force on the lift? 
 

A 0 N 
B 750 N 
C 1500 N 
D 3000 N 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tensions 
of cables 

R 
Y 

X 

R 
Y 

X 

R Y 

X 

R 

Y 

X 
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6. Three liquids are poured into beakers as shown. 
 

 
 
 
 
 
 
 
 
  
 
 

Which statement about densities of the liquids is correct? 
 

A Liquid G has twice the density of liquid H. 
B Liquid H has twice the density of liquid F. 
C All three liquids have different densities. 
D All three liquids have the same density. 

 
 
 
7. A force of 10 N acts on a uniform bar which is supported on a pivot at the centre of 

the bar as shown.  
 

  
What is the magnitude of the force, F, required to balance the bar? 

 
A 10 N 
B 20 N 
C 30 N 
D 40 N 

 
 
 
 
 
 

Beaker with liquid G 
 
Mass   : 100 g 
Volume : 100 cm3 

Beaker with liquid F 
 
Mass   : 50 g 
Volume : 50 cm3 

Beaker with liquid H 
 
Mass   : 100 g 
Volume : 50 cm3 
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8. A standing man has a total contact area of 0.04 m2 between his feet and the ground. 
The man has a mass of 60 kg.  
 
Calculate the pressure exerted on the ground by the man. 

 
A 0.15 Pa 
B 150 Pa 
C 1500 Pa 
D 15 000 Pa 

 
 
 

9. The diagram below shows a box pulled by a 5 N force.  
A frictional force of 3 N acts in the opposite direction.  
 

 
 
 
 
 

What is the work done against friction by the box if it moves 5 m? 
 

A 10 J 
B 15 J 
C 25 J 
D 40 J 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

pulling force of 5 N 

frictional force of 3 N 
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10. Two ball bearings are attached to the outer sides of two metal plates by wax as 
shown.  

 

  
A candle light is placed mid-way between the two identical metal plates.  
The ball bearing on the right fell first.  
 
Which of the following conclusions is correct? 

 
A Black surface is a better absorber of radiation than silver surface. 
B Black surface is a better thermal conductor than silver surface. 
C Black surface helps the convection of heat. 
D Black surface is a better emitter of radiation than silver surface. 

 
 
 

11. Which of the following correctly describes the image formed by a thin converging 
lens when used as a telescope? 

 
A virtual, erect, magnified 
B virtual, inverted, diminished 
C real, erect, magnified 
D real, inverted, diminished 
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12. The bottom surface of a glass block is silvered to act as a mirror.  
Which diagram could represent the path of a light ray which enters this block 
through the top surface? 

 
A 

 

B 

 
C  

 

D 

 
 

 
13. The diagram below shows 6 wavefronts of ripple travelling forward from P to Q in a 

ripple tank.    
 
 
 
 
 
 
 
 
 

If the time to travel from P to Q is 6.0 s, what is the wavelength and speed of the 
wave? 

 
 Wavelength / cm Speed / m/s 
A 0.83  0.0017  
B 1.0  0.0083  
C 0.83  0.14  
D 1.0  0.83  

 
 
 
 
 
 
 

5 cm 

P Q 
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14. A radiowave passing through air produces displacement of air molecules at a 
particular instant in time. Its displacement-distance graph is shown. 
 

 
  
 Taking the speed of light to be 3.0 x 108 m/s, what is the frequency of this 

radiowave? 
 

A 1.7 × 107 Hz 
B 2.5 × 107 Hz 
C 5.0 × 107 Hz 
D 2.5 × 1016 Hz 

 
 
 

15. A loudspeaker consists of a cone that vibrates to and fro. If the cone is made to 
vibrate further from its equilibrium position, the sound will become  

 
A higher pitched. 
B lower pitched. 
C louder. 
D softer. 

 
 
 
16. How is a positively-charged sphere mounted on an insulating stand made neutral 

by someone touching it?  
 
A Protons flow from the object. 
B Electrons flow from the object. 
C Protons flow onto the object. 
D Electrons flow onto the object. 
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17. When a plastic comb is placed next to a small piece of aluminium foil hanging from 
a nylon thread, the foil is repelled by the comb.  
 
Which one of the following statements is true? 

 
A The comb is charged and the foil is uncharged. 
B The comb is uncharged and the foil is charged. 
C The comb and the foil have charge of the same sign. 
D The comb and the foil have charge of opposite signs. 

 
 
 
18. The V-I characteristic graph of a conductor is as shown in the figure.  

 

 
 

Which of the following statements about the conductor is correct? 
 

A Its resistance decreases as the current increases. 
B The conductor has a fixed resistance. 
C It is an ohmic conductor. 
D Current is directly proportional to potential difference. 

 
 
 

19. How many kWh of electricity are consumed when a 4000 W electric oven is used 
for cooking for 30 minutes? 

 
A 2.0 kWh 
B 6.0 kWh 
C 120 kWh 
D 12 000 kWh 

 
 
 
 
 
 
 



GMS(S)/Sci(P/C)/P1/Prelim2020/4E/5NA 
 

10 

20. The figure below shows the main parts of an electric iron.  
 
 

 
 

 
 
 
 
 
 
In which of the following situations will the fuse blow when the switch is closed? 
 
A The fuse is connected to wire Y instead of wire X. 
B The insulation at contact Y is worn out and the wire touches the metal case. 
C The insulation at contact X is worn out and the wire touches the metal case. 
D The earth wire is removed from the electric iron. 

 
 

  
 

 
 
 

 
 

Fuse 
To mains 
supply 

Heating 
element Metal case 
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SECTION A  

 
Answer all the questions. 

 
Write your answers in the spaces provided on the question paper.  

 
 
 

1  Convert the following to their respective SI units.  
 

(a) 106 km/h  
 
 
 
 
 
 
 
 

 106 km/h = …………………..…..…..  [1] 
 
                                                                         

(b)     45.6 cm2 
 
 
 
 
 
 
 
 

45.6 cm2 = ……………..………..…..  [1] 
 
 

(c)    1.2 g/cm3 
 
 
 
 
 
 
 
 

1.2 g/cm3 = ………………..……..…..  [1] 
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2        A bungee jumper falls from a bridge above a river, as shown in Fig. 2.1.   

           

 
 

Fig. 2.1 (not to scale) 
 

The man starts from position A in Fig. 2.1. The elastic cord starts to stretch at 
position C and he stops for the first time at position D. He continues to rise and fall. 
 
Fig. 2.2 shows how the velocity of the man varies with time t. 

 
Fig. 2.2 

 
(a) (i)     State what is meant by velocity. 

 
     ................................................................................................................. 
 
 ................................................................................................................. [1] 
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(ii)     State the difference between a positive velocity and a negative velocity. 

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

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

 
(iii)    Using values from Fig. 2.2, determine the acceleration of the man in the 

first 1.4 s. 
 
 
 
 

acceleration = ................................ [2] 
 

(iv) State and explain whether the acceleration you calculated is increasing, 
decreasing or uniform. 

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

 
  (v) State the value of t when the man is at position D. 
 

................................................................................................................. [1] 
 
  (vi) Explain, in terms of the forces acting, why the man is accelerating  
                          upwards at D. 
            

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

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

 
(b) Fig. 2.3 shows the values for the gravitational potential energy of the man, the 

kinetic energy of the man and the elastic potential energy in the cord at 
positions A, C and D. You may ignore the effect of air resistance in this 
question. 
 
Complete Fig. 2.3 to show the kinetic energy of the man and the elastic 
potential energy in the cord at C and D.                                                            [2] 
 

Position gravitational potential 
energy / J 

kinetic energy 
/ J 

elastic potential 
energy / J 

A 20 000 0 0 

C 15 000   

D 0  
 

 
Fig. 2.3 
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  3     Fig. 3.1 shows a picture of weight W, hung on a wall using 2 strings. 

The figure is not drawn to scale.      
 

 
Fig. 3.1 

 
Given that the tension in each of the two strings is 6.0 N,  
(i) Using a suitable scale, determine the resultant force due to the two tensions.    

  
scale: …………………………………. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

resultant force = …………………………….. [3] 
 

(ii) Hence write down the value of the weight W of the picture.   
                  
                 ……………………………………………………………………………………… [1] 
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4       A student performs an experiment to find the density of a liquid.   
         The measurements he made are: 
 

I.    Mass of empty flask  = 25.0 g 
II.   Mass of flask completely filled with water = 125.0 g 
III.  Mass of flask completely filled with liquid = 105.0 g 

 
(a) (i)     Given that the density of water is 1.0 g/cm3, calculate the volume of 

water. 
 
 
 
 
 
 
 

volume of water = …………………………….. [1] 
 
 

(ii)     Hence, calculate the density of the liquid. 
 
 
 
 
 
 
 
 

density of the liquid = …………………………….. [1] 
 
 

(b)   100 g of water and 100 g of the liquid are then mixed together.   
                 Calculate the density of the mixture. 
 
 
 
 
 
 
 
 
 
 
 
 

density of the mixture = …………………………….. [2] 
  



7               GMS(S)/Sci(Phy)/P2/Prelim/2020/4E/5NA  
5      Fig. 5.1 shows an object of mass 1.0 kg being thrown vertically upwards from the  

ground with an initial velocity of 4.0 m/s. It reaches a maximum height h from the 
ground. You can ignore the effects of air resistance. 

 

                       
Fig. 5.1 
 

(i)    Calculate the kinetic energy of the object when it is at ground level.  
 
 
 
 
 
 
 

kinetic energy of object = ……………………………..  [2] 
 
 

 (ii)    Calculate the speed of the object when it is 0.20 m from the ground.  
 
 
 
 
 
 
 

speed of object = ……………………………..  [2] 
 
 

(iii)    Calculate the maximum height h reached by the object.  
 
 
 
 
 
 
 
 

maximum height h = ……………………………..  [2] 
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6      Solar panels are used to heat water for the house, as shown in Fig. 6.1. 

 
    

 
Fig. 6.1  

 
(a) The solar panels and pipes are of the same colour and texture.  

State the colour and texture. Explain your answer.   
 

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

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

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

  

(b) Explain why the copper pipe in the heat exchanger is convoluted and not 
straight.  
 
…………………………………………………………………………………..……..  

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

 

(c) Suggest a suitable material for the layer of insulation. Explain your choice of 
material.    
 
……………………………………………………………………………………..…..  

…………………………………………………………………………………..……..

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

 

(d) State the function of the sheet of glass.   
 
……………………………………………………………………………………..…..  

………………………………………………………………………………..……. [1]  
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7       A student placed some solid Z in a test tube and heated it with a Bunsen burner 

until it fully melted.  He then allowed Z to cool. A thermometer was inserted to 
measure the temperature changes.  The result is shown in Fig. 7.1. 

 

  
Fig. 7.1 

 
(a) In terms of kinetic theory, explain why the temperature remains constant 

between 0 to 10 min.  
 
………………………………………………………………………………………....  

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

 
(b) Write down the melting point of Z. 

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

 
(c) Suggest a reason for the shape of the graph from 10 to 30 min.  

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

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

 
(d) Explain why the graph is horizontal from 30 to 50 min.  

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

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

  
(e) (i)   Indicate on Fig. 7.1, the graph that you would expect if he had covered  

       the outer part of the test tube with dark grey paint.                                 [1]  
 
(ii)   Explain your answer to (e)(i).                                                              
 

………………………………………………………………………………….... 

…………………………………………………………………………………….  

………………………………………………………………………………… [2] 
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8 Ultrasound scanning is a technique used in the medical field to obtain information 

about the internal structure of the human body without the need for surgery. 
 
An ultrasound of frequency 3.0 MHz is beamed into a body from a transmitter 
placed on the body surface.  
 
The time taken for the sound reflected by different surfaces in the body to return 
to the transmitter is measured. 
 

 (a) State what is meant by a frequency of 3.0 MHz.  
 
……………………………………………………………….………………........… 

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

 
 (b) The average speed of sound in the body is 1.5 km/s.  

Calculate the wavelength of the ultrasound waves traveling in the body.  
 
 
 
 
 
 
 
 

wavelength = …………………………….. [2] 
 
  

 (c) When a short pulse of the ultrasound is beamed into the body, a reflected 
sound wave is received by the transmitter 0.25 ms later.  
 
Calculate the distance from the surface of the body to the layer that 
produces the reflection.  
 
 
 
 
 
 
 
 
 

distance = ……………………………..  [2] 
 

 
    

End of Section A 
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SECTION B  

Answer any two questions in this section. 
Write your answers in the spaces provided.  

 
 
9 (a)    Fig. 9.1 shows a simple machine used to crush cans. The lever is pushed 

downwards by the hand to crush a can. 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 9.1 

 
(i)    Mark on Fig. 9.1, two forces acting on the lever while a can is crushed.   [2] 
 
(ii) A downward force of 50 N is applied at the handle. Calculate the force acting 

on the can.                                                                                                     
 
 
 
 
 
 
 

                      force = ……………………………..  [2] 
 
 
(iii) If the radius of the can is 3 cm, calculate the pressure acting on the can in 

pascals.   
 
  
 
 
 
 
 
 

pressure = …………………………….. [2] 
 

0.2 m 0.3 m 
Lever  

Can 
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(b)    An air stewardess explained that she packed her luggage with the heaviest items 

placed at the end where the wheels are, so that the heaviest items do not crush 
the other items.   

 

 
 
 

(i)     State and explain two other advantages of packing the luggage this way.  
 
Advantage 1: ………………………………………………………………………  

………………………………………………………………………………………  

…………………………………………………………………………………… [1] 

 
 

Advantage 2: ………………………………………………………………………  

………………………………………………………………………………………  

…………………………………………………………………………………… [1] 

 

(ii)     The handle to the luggage can also be extended so that it is easy to reach. 
Describe another advantage of having a longer handle.  

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

……………………………………………………………………………………….  

……………………………………………………………………………………….  

……….…………………………………………………………………………... [2]  
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10    (a)   Fig. 10.1 (not drawn to scale) shows a ray of monochromatic light incident on a 

glass prism. The final angle between the emergent ray and the surface of the 
prism is 25o as shown.  

 

                           
 
 

(i)     Determine the angle of incidence as light travels from the glass prism into 
air.    
 
 
 
 
 
 

                      angle of incidence = ……………………………..  [1] 
 
 
(ii)     Hence, calculate the refractive index of the glass prism.   

  
 
 
 
 
 
 
 
 
 

refractive index = ……………………………..  [2]  
 

(iii) Calculate the speed of light in the glass prism if the speed of light in air is                
3.0 x 108 ms-1.        

 
 
 
 
 
 
 
 

speed of light in glass prism = ……………………………..  [2] 
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(iv) Calculate the critical angle for the piece of glass prism.     

 
 
 
 
 
 
 

critical angle = ……………………………..  [1] 
 
 
 

(b) (i)     An object O of height 2 cm is placed 2 cm on the left side of a convex lens of 
focal length 6 cm.  Use the letter F to indicate the principal focus of the lens.   

The principal axis and position of the convex lens with optical centre C have 
been drawn for you.   

 
In the space below, use a 1:1 scale drawing to construct a ray diagram to 
locate the position of the image I.                                                                [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (ii)  Describe how the image I will change when the object is shifted another      

1 cm away from the convex lens.       
      

………………………………………………………………………………………  

…………………………………………………………………………………… [1] 

C 
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11 (a)   Fig. 11.1 represents an electrical circuit containing a battery, ammeters A1   

and A2 of negligible resistances, and three resistors.  
 
 

         
 
 
 
 

(i)    Calculate the resistance between X and Y.   
 
 
 
 
 
 
 
 

resistance between X and Y = ……………………………..  [1] 
 
 
 

(ii)    Calculate the resistance of the circuit between X and Z.   
 
 
 
 
 
 
 
 

resistance between X and Z = ……………………………..  [1] 
 
 

  Fig. 11.1 
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(iii) If the battery has negligible internal resistance, what will be the readings of 

the voltmeter V and ammeters A1 and A2?       
 
 
 
 
 
 
 
 
 
 
 
 

reading of voltmeter V = ……………………………..  [1] 

reading of ammeter A1 = ……………………………..  [1] 

reading of ammeter A2 = ……………………………..  [1] 

 
 
(iv) A wire of negligible resistance is connected across X and Y, what will be  
        the readings of ammeters A1 and A2?        

 
 
 
 
 
 
 
 
 
 
 
 

reading of ammeter A1 = ……………………………..  [1] 

reading of ammeter A2 = ……………………………..  [1]  
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(b)  The diagram shows the three wires of an electrical mains supply connected to a 

water heater. The live wire carries a current of 4 A. 
 

                  

 
(i)    If water heater is operating properly, what will be the size of the currents in 

the neutral and earth wires?                                                                                            
 

 

current in neutral wire = ………………………… A, and 

current in earth wire = …………………………….. A [1]  

 

(ii)    Describe the electrical fault which the earth wire is protecting against.  
 
………………………………………………………………………………………..  

…………………………………………………………………………………… [1] 

 

(iii) Hence describe how the earth wire work to protect against the electrical 
fault in your answer to (ii). 
 
………………………………………………………………………………………..  

………………………………………………………………………………………..  

…………………………………………………………………………………… [1] 

 

 

 

 
END OF PAPER  
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