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READ THESE INSTRUCTIONS FIRST 

 

1. Write in soft pencil. 
2. Do not use staples, paper clips, highlighters, glue or correction fluid.  
3. Write your name and index number on the Optical Answer Sheet in the spaces provided 

unless this has been done for you. 
4. There are forty questions on this paper. Answer all questions. For each question there are 

four possible answers A, B, C and D.  
5. Choose the one you consider correct and record your choice in soft pencil on the separate 

Optical Answer Sheet.  
6. Read the instructions on the Optical Answer Sheet very carefully. 
7. Each correct answer will score one mark. A mark will not be deducted for a wrong answer. 

The total number of marks for this paper is 40. 
8. Any rough working should be done in this booklet.  
9. A copy of the Data sheet and Periodic Table are printed on page 20 and 21 respectively. 
10. The use of an approved scientific calculator is expected, where appropriate. 
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1 Which pair consists of two vector quantities? 
 

 A velocity and moment 

 B pressure and force 

 C mass and energy 

 D potential difference and acceleration 
 
 
2 The diagram shows two cameras used to determine the average speed of a car along 

a stretch of road. Cameras 1 and 2 detect the entry and exit of the vehicle along that 
stretch respectively. 

 
 
The diagrams below show the times at which cameras 1 and 2 capture the entry and 
the exit of the vehicle. The distance between the two cameras is 800 m. 
 

  
At entry At exit 

 
What is the average speed of the vehicle between the two cameras? 
 

 A 6.6 m / s B 7.4 m / s C 8.4 m / s D 31 m / s 
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3 The graph shows the speed of a car as it starts from rest. 
 
During part of this time, the acceleration is uniform. 
 

 
 
What is the magnitude of this uniform acceleration? 
 

 A 5.0 m / s2 B 6.0 m / s2 C 10 m / s2 D 20 m / s2 

 
 
4 An astronaut sits in a space shuttle which takes off from the surface of the Earth. 

 
During his journey into space, what happens to the mass and weight of the astronaut 
due to the gravitational field of the Earth? 
 

  mass weight  

 A unchanged increases  

 B unchanged decreases  

 C decreases increases  

 D decreases decreases  

 
  

speed 

m / s 

time / s 
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5 The diagram shows a watermelon and durian placed in two similar plastic bags. 
 
Both the watermelon and durian have the same mass. 
 

 
 
 
Why is the plastic bag containing the durian more likely to tear than the one containing 
the watermelon? 
 

 A The force exerted by the durian on the plastic bag is larger than that exerted by 
the watermelon on the plastic bag. 

 B The force exerted by the durian on the plastic bag is smaller than that exerted 
by the watermelon on the plastic bag. 

 C The pressure exerted by the durian on the plastic bag is smaller. 

 D The pressure exerted by the durian on the plastic bag is larger. 
 
 
6 An object is moving to the right at constant speed. It is then acted upon by the three 

forces as shown in the diagram below. 
 

 
 
What is the effect of these three forces on the motion of the object? 
 

 A The object moves to the right with constant speed. 

 B The object moves to the right with a constant acceleration. 

 C The object moves to the left with constant speed. 

 D The object comes to a stop immediately. 

 
 
  

watermelon durian 
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8 A boat pulls a fishing net with some fish for 5.0 km. The force it has to apply is                   

2000 N. 
 
What is the work done in pulling the net with the fish? 
 

 A 10 kJ B 10 MJ C 10 GJ D 10 TJ 
 
 
9 A substance consists of particles that are close together and moving past each other at 

random. 
 
During heating, the substance changes its state of matter. 
 
What happened to the substance and its internal kinetic energy during change in state? 
 

  substance internal kinetic energy  

 A changes from solid to liquid unchanged  

 B changes from solid to liquid increases  

 C changes liquid to gas unchanged  

 D changes liquid to gas increases  
 
 
  

7 The diagram shows a toy being balanced on the tip of a support 
 

 
 
Which point is likely to be the centre of gravity of the toy? 
 

toy 

support 
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10 A sound wave travels from a point X to a point Y. 
 

 
 
Which diagram represents the movement of the air molecules, due to the sound waves, 
in the region between X and Y? 
 

 A B C D 
 

    
 
 
11 The diagram shows the displacement-distance graph of a wave travelling along a rope 

at a particular instant. Particle X in the rope has a displacement of 3 m. 
 
For the next 0.2 s, particle X moves a distance of 3 m. 
 

 
Which statement is correct?  
 

 A The period of the wave is 0.8 s. 

 B The wavelength of the wave is 2 m. 

 C The wave is a longitudinal wave. 

 D The speed of the wave is 0.8 m / s. 

 
  

displacement / m 

distance / m 0 2 4 6 

X 3 
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12 The diagram shows the main components of the electromagnetic spectrum arranged 
in the order of increasing frequency. Some of the components are labelled. 
 

radio 
waves   light Q  gamma 

rays 

       increasing frequency 
 
Which row describes electromagnetic wave Q? 
 

  name of Q application of Q  

 A infrared waves sterilise medical equipment  

 B infrared waves television remote controller  

 C ultraviolet waves sterilise medical equipment  

 D ultraviolet waves television remote controller  
 
 
13 Light travels from air into a transparent block. 

 
Which block is made from the material in which the speed of light is 1.97 x 108 m / s ? 
 

 A B 
 

  
 C D 
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14 The graph shows how the current in an electrical device varies with the potential 
difference (p.d) across it. 

 
What is the order of the resistance values of the electrical device at points J, K and 
L? 
 

         largest                                                            smallest  

 A J K L  

 B J L K  

 C K L J  

 D L K J  
 
 
15 Three similar light bulbs are connected to a set of batteries as shown in the diagram. 

 
The filament of one of the bulbs breaks.  
 
What happens to the voltmeter reading and ammeter reading? 
 

  voltmeter reading ammeter reading  

 A decreases increases  

 B decreases decreases  

 C unchanged increases  

 D unchanged decreases  
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16 The power rating of a 37-inch LCD television is 300 W. The consumer is charged 30 
cents per kWh of energy transferred electrically from the mains supply. 
 
What is the cost of using LCD television for 5 hours? 
 

 A 45 cents B 450 cents C  4500 cents D 45 000 cents 
 
 
17 Which diagram shows the correct connections for a switch and lamp in a light circuit? 

 
 A B 
 

  
 

 C D 
 

  
 

  key  
L live 
N neutral 
E earth 
 metal case 
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18 The diagram shows the cross-sectional composition of a third series Singapore $1 coin 
and the metals that are used to construct the coin. 

 
 
A magnet is placed near to the coin and the coin is attracted to the magnet. 
 
Which of the following pair of metals accounts for the attraction?  
 

 A steel and copper 

 B copper and brass 

 C brass and nickel 

 D steel and nickel 
 
 
19 The diagram shows a solenoid near to a conductor. Current flows through the solenoid 

and conductor in the direction as shown. 
 

 
 
A magnetic force exerts on the conductor. 
 
What is the direction of the force on the conductor? 
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20 A researcher wants to use a radioactive source with a count rate of 100 counts per 
second for an experiment he plans to start at 10.00 am. 
 
He has four different sources, each of which has a count rate of 400 counts per second 
at 9.00 am. 
 
Which source should he choose? 
 

 A a source with a half-life of 15 minutes 

 B a source with a half-life of 20 minutes 

 C a source with a half-life of 30 minutes 

 D a source with a half-life of 60 minutes 

 
 

21 The arrangements of particles of a substance in three different physical states are 
shown. 
 

 
 
Which statement is correct? 

 A  State 1 changes to state 3 by evaporation. 

 B  State 2 changes to state 1 by freezing. 

 C  State 1 changes to state 2 by condensing. 

 D  State 3 changes to state 2 by sublimation. 
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22 Solution X contains one or more of three substances, P, R and S. Two different 
solvents are used to produce two chromatograms comparing solution X with the three 
substances. The results are shown. 

 
 
What does X contain? 

 A  R only 

 B  P and R 

 C  R and S 

 D  P, R and S 

   

   

23 The relative abundance of three different isotopes of lead in a sample of lead ore is 
shown in the following table. 
 

isotope % abundance Ar 
1 50 206 
2 25 208 
3 25 209 

 
What is the relative atomic mass of the lead in the sample? 

 A  207.00 

 B  207.25 

 C  207.50 

 D  207.67 
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24 The diagram shows a section of an overhead power cable. 
 

 
Which statement explains why a particular substance is used? 

 A  Aluminium has a low density and is a good conductor of electricity. 

 B  Ceramic is a good conductor of electricity. 

 C  Steel can rust in damp air. 

 D  Steel is more dense than aluminium. 

   

   

25 A compound of element X has the formula XCl4 and a relative formula mass of 190. 
What is element X? 

 A  cadmium, Cd 

 B  gadolinium, Gd 

 C  sulfur, S 

 D  titanium, Ti 
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26 The pH value of some of the common household substances are shown below. 
 

household 
substance 

pH value  

bicarbonate of soda 9 
bleach 12 

drain cleaner 14 
lemonade 2 

milk 6 
vinegar 3 

 
Which statement is correct? 

 A  Drain cleaner can neutralise bicarbonate of soda. 

 B  Lemonade, milk and bicarbonate of soda are all acidic. 

 C  Milk, lemonade and vinegar are all bases. 

 D  Vinegar can neutralise bicarbonate of soda. 

   

   

27 54.75 g of hydrated calcium chloride crystals are heated to produce anhydrous 
calcium chloride and water vapour. 
 

CaCl2•6H2O (s)  CaCl2 (s) + 6H2O (g) 
 
What is the mass of anhydrous calcium chloride formed? 

 A  0.5 g 

 B  25.9 g 

 C  27.8 g 

 D  43.7 g 
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28 Y gives a white precipitate when aqueous silver nitrate is added. 

When heated with aqueous potassium hydroxide, Y gives off a gas that turns moist 
litmus paper blue.  

What is Y? 

 A  ammonium chloride 

 B  ammonium sulfate 

 C  sodium chloride 

 D  sodium hydroxide 

   

   

29 X, Y and Z are three metals.  
 
When Z is heated with the oxide of X, the metal X is formed.  
 
When X is added to a solution of Y2+ ions, no reaction takes place. What is the order 
of reactivity of the metals? 

  least reactive  most reactive  

 A  X Y Z  

 B  Y X Z  

 C  Y Z X  

 D  Z Y X  

  

  

30 Which statements about elements in Group 1 of the Periodic Table are correct? 
 

1   They become less reactive going down the group. 
2   Sodium forms positive ions more easily than lithium. 
3   Their melting points increase going down the group. 
4   Rubidium is more dense than sodium. 

 A  1 and 2 

 B  1 and 3 

 C  2 and 4 

 D  3 and 4 
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31 Carbon dioxide reacts with carbon to form carbon monoxide. 
 

CO2 + C  2 CO 
 
Which row describes what happens to the carbon dioxide and to the carbon during 
the reaction? 

  carbon dioxide carbon  

 A  oxidised oxidised  

 B  oxidised reduced  

 C  reduced oxidised  

 D  reduced reduced  

   

   

32 Excess magnesium ribbon is reacted with 10 cm3 of dilute hydrochloric acid. The 
hydrogen gas produced is collected and measured. 
 
Which change to the reaction conditions would increase the rate of reaction and the 
volume of the hydrogen produced? 

 A  Use a lower temperature. 

 B  Use a transition metal catalyst. 

 C  Use concentrated hydrochloric acid. 

 D  Use powdered magnesium. 

   

   

33 Which row identifies a substance present in clean air and a substance that is a pollutant 
in air? 

  present in clean air pollutant in air  

 A  oxides of nitrogen nitrogen  

 B  carbon dioxide sulfur dioxide  

 C  carbon monoxide lead compounds  

 D  nitrogen argon  
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34 Which labelled box represents plants in the carbon cycle? 
 

 
   

   

35 The products formed by burning substance J are passed through the apparatus shown. 
 

 
 
What is substance J? 
 

 A  carbon monoxide 

 B  hydrogen  

 C  propane 

 D  sulfur 
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36 Methane reacts with an excess of chlorine in the presence of ultraviolet light to form a 
mixture of products. 
 
How many of these products contain one carbon atom and one or more chlorine atoms? 

 A  1 

 B  2 

 C  3 

 D  4 

   

   

37 Which graph represents the change in boiling point of the alcohols as their relative 
molecular mass increases? 

 A  B  
 

  
 C  D  
 

  
   

   

38 Ethanoic acid, CH3COOH, reacts with magnesium carbonate.  
 
Which of the following equation represents the reaction? 

 A  CH3COOH + MgCO3  CH4C2O5Mg  

 B  CH3COOH + MgCO3  CH2COOMg + H2O + CO2 

 C  2CH3COOH + MgCO3  (CH4C2O3)2Mg  

 D  2CH3COOH + MgCO3  (CH3COO)2Mg + H2O + CO2 
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39 Some plastics can be recycled using the physical method or the chemical method. Before 
recycling is carried out, the plastic waste needs to undergo the pre-treatment process.  
 

 
 
Which of the following is the correct sequence to the pre-treatment process? 

 A  manual sorting  shredding into smaller pieces  washing  

 B  manual sorting  washing  shredding into smaller pieces  

 C  shredding into smaller pieces  washing  manual sorting  

 D  washing  shredding into smaller pieces  manual sorting  

   

   

40 What happens to plastic waste when left in the environment? 
 

 
 

 A  It is a biodegradable material so it eventually disintegrates. 

 B  It never fully goes away as it breaks into little pieces. 

 C  The animals will consume the plastic waste. 

 D  There is no plastic waste as all plastic is recycled. 

   

   

-- End of paper -- 
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Data Sheet 

 
Colours of Some Common Metal Hydroxides 

 

aluminium hydroxide white 

calcium hydroxide white 

copper(II) hydroxide light blue 

iron(II) hydroxide green 

iron(III) hydroxide red-brown 

zinc hydroxide white 
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