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Learners who Share, Citizens who Care, Leaders who Dare

1 A student uses a micrometer screw gauge to measure the thickness of a pipe. 

Diagram 1 shows the reading when it is closed without the pipe. 
Diagram 2 shows the reading when it is closed with the pipe. 

diagram 1 diagram 2

What is the thickness of the pipe?

A 5.51 mm
B 5.57 mm
C 7.76 mm
D 7.82 mm

2 P and Q are two pendulums of different lengths, masses, sizes and materials.  

Which statement is true?

A P has a longer period as it is larger in size.
B Q has a longer period as it is smaller in size.
C P has a longer period as it is longer.
D Q has a longer period as it is shorter.

5

P

Q

50 cm
40 cm

Metal
5 kg

Plastic
0.5 kg



3

Learners who Share, Citizens who Care, Leaders who Dare

3 The diagram below shows a speed time graph of a car. 

What is the average speed of the car for the first 20 s?

A 10.0 m/s
B 12.5 m/s
C 15.0 m/s
D 17.5 m/s

4 A ball is dropped in a vacuum tube. A series of photographs is taken at equal 
time intervals from the time of release. 

Another ball of the same size but twice its mass is also dropped in the same 
tube and photographed. 

Which diagram shows the motion of the heavier ball? 
         
First Ball            heavier ball which is double in mass
                                  A            B           C            D
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5 The diagram shows a pendulum bob, which is attached to one end of a string, 
suspended in mid-air. It is pulled to one side and held stationary.               

The forces acting on the bob are its weight W, the tension T in the string and 
pulling force F.

Which of the following diagrams correctly shows the forces acting on the bob?

6 The friction between a body of mass 3 kg and the rough floor is 5.0 N. 

What is the force required to push it across the rough floor with an acceleration 
of 3.0 m s-2?

A 4.0 N
B 9.0 N
C 14.0 N
D 18.0 N

A

C

B

D

F
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7 A weighing machine consists of a counterweight, C, an arm and a sliding pan 
P. The arm is free to rotate about the point X.

The sliding pan is moved along the arm until the arm balances as shown. 

All moments are measured about X. The weight and moment of the arm can be 
ignored. 

Why does the arm balances in the position?

A The moment of C equals the moment of P. The weight of C equals the 
weight of P.

B The moment of C equals the moment of P. The weight of C is greater 
than the weight of P.

C The moment of C greater than the moment of P. The weight of C equals 
the weight of P.

D The moment of P equals the weight of C.

8 A boy launches a remote control helicopter up to the sky at a constant 
acceleration.

What are the changes in the gravitational potential energy and the kinetic 
energy? 

   

Gravitational Potential Energy Kinetic Energy
A decrease decrease
B decrease increase
C increase decrease
D increase increase

9 A substance consists of particles that are close together and moving past each 
other at random. The average speed of the particles is gradually decreasing.

What best describes the substance?

A a liquid being cooled
B a solid being cooled
C a gas being condensed to form a liquid
D a liquid being frozen to form a solid
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10 A beaker of ice is heated until the beaker contains boiling water. The graph 
shows the temperature of the contents of the beaker during the experiment. 

Between which two points are the contents in both liquid and solid states?

A V and W
B W and X
C X and Y
D Y and Z

11 A cup of tea is stirred with two spoons, one metal and one plastic. 

Why does the metal spoon feel hotter than the plastic one?

A Convection occurs in metal faster than in plastic.
B Metal conducts heat faster than plastic.
C Metal needs more heat than plastic for the same rise in temperature.
D Metal radiates heat better than plastic.

12 An object O is placed close to a converging lens. 

The diagram represents three rays from the top of O passing through the lens.

Which type of image is produced by the lens when the object is in this position?

A real and diminished 
B real and enlarged
C virtual and inverted
D virtual and enlarged
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13 The diagram shows a ray of monochromatic light passing through a semi-
circular glass block.

What is the critical angle of the glass?

A 0 °
B 40 °
C 50 °
D 55 °

14 The diagram represents a wave. 

Which letter marks the amplitude of the wave? 

15 The diagram shows the relationship between energy and the wavelength of 
electromagnetic waves.

Which of the following has the lowest energy?

A gamma ray
B infra red
C microwaves
D x-rays

energy

wavelength0
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16 A sound wave passes through air. The diagram represents the arrangement of 
air molecules at one instance.

Which distance is the wavelength of the sound wave?

17 An electrical quantity is defined as ‘the energy converted by a source in driving 
a unit charge round a complete circuit.’

What is this quantity called?

A electromotive force
B potential difference
C power
D voltage

18 Three resistors are connected together to form three different networks.

What is the correct order, going from the network with the smallest resistance 
to the network with the largest resistance?

A W X Y
B W Y X
C X W Y
D Y X W
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19
resistor is 3.0 A. 

What is the current through the ammeter? 

A 3.0 A
B 4.5 A
C 6.0 A
D 9.0 A

20 A main socket supply (240 V) is fitted with a 13 A fuse.  

Heating coils, each rated at 240 V and 1 000 W, are connected to the socket.

What is the maximum number of such heating coils that can be connected to 
the socket?

A 1
B 2
C 3
D 4
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21 Which piece of apparatus is used to measure exactly 28.3 cm3 of a liquid?

A B C D

22 A label is missing from a bottle of a colourless solution X.

In order to identify the solution, two simple chemical tests are carried out.

test 1 A few drops of aqueous ammonia are added to a 
sample of X. A white precipitate is formed. This 
precipitate dissolves when more aqueous ammonia is 
added. 

test 2     Aqueous sodium hydroxide and aluminium are added 
to another sample of X and warmed. A pungent gas, 
which turns moist red litmus paper blue, is produced.

What is X?

A ammonium carbonate B copper(II) chloride

C zinc chloride D zinc nitrate
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23 The diagrams below show the change in the arrangement of atoms in a substance.

                                  70 °C                                         110 °C

Which statement is correct?

A There is a drop in the energy of the particles.

B There is an increase in the orderliness of the particles.

C The substance is a solid at 100 °C.

D The substance is an element.

24 An element X of proton number 20 reacts with an element Y of proton number 17 to 

form a compound.

Which of the following is correct when this compound is formed?

formula of compound

A each atom of X gives away one electron X2Y

B each atom of Y receives one electron XY2

C each atom of X shares an electron with an atom of Y X2Y

D each atom of Y shares an electron with an atom of X XY2

25 The symbol for an atom of boron is B.

What does the number 11 represent for an atom of boron?

A the number of protons which determines its position in the Periodic Table

B the number of nucleons

C the number of protons

D the total number of protons, neutrons, and electrons
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26 Which substances will not react with each other?

A calcum oxide and silicon dioxide

B carbon monoxide and potassium oxide

C lead(II) oxide and sodium hydroxide

D magnesium oxide and hydrochloric acid

27 The colour of an indicator X in solutions of different pH is shown below.

Indicator X can be used to distinguish between ………………………………..

A ethanoic acid and hydrochloric acid.
B sodium chloride solution and sodium hydroxide solution.
C sodium hydroxide solution and aqueous ammonia.
D sodium hydroxide solution and water.

28 What is the oxidation state of sulfur in zinc sulfate, ZnSO4?

A -6 B -2

C +6 D +8

29 Which element has the least number of moles of atoms?

A 1 g argon, 40Ar

B 1 g lithium, 7Li

C 1 g neon, 20Ne

D 1 g sodium, 23Na

pH       0        2        4        6     8      10        12        14

red           orange                           yellow
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30 Ammonia gas, NH3, decomposed according to the equation

      2NH3(g) N2(g)  +  3H2(g)

What volume of hydrogen (at room temperature and pressure) would be formed 
if 100 cm3 of ammonia were decomposed? 

A 25 cm3

B 75 cm3

C 100 cm3

D 150 cm3

31 Which reaction does not involve either oxidation or reduction?

A CH4(g) + 2O2 2(g) + 2H2O(g)

B Cu
2+

Zn
2+ 

(aq)

C CuO(s) + H2SO4( 4(aq) + H2O(l)

D Zn(s) + H2SO4 4(aq) + H2(g)

32 The table shows the initial and final temperatures in a series of experiments. 
Which experiment is most exothermic?

initial temperature / °C final temperature / °C

A 16.0 24.5

B 18.0 25.0

C 20.0 15.5

D 22.0 12.0
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33 The diagram shows an experiment to investigate the rate of a reaction.
Readings of the total mass are taken every 30 seconds.

What is the correct graph for this experiment?

34 Carbon monoxide is formed when carbon is heated with the oxide of metal X.
No carbon monoxide is formed when carbon is heated with the oxide of metal 
Y.

Which row shows the order of reactivity of carbon, metal X and metal Y?

least reactive most reactive

A carbon X Y

B carbon Y X

C X carbon Y

D Y carbon X

123.043 g

hydrochloric acid
calcium 

carbonate

cotton plug

time

balance 
reading

A

B

C

D

0
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35 Four elements have the following electronic configurations.

W 2, 1

X
Y
Z

2, 2

2, 5

2, 8

Which statement is correct?

A All four elements are in period 2.

B All four elements belong to Group II.

C X and Y are metals, W and Z are non-metals.

D Z is a halogen and X is an alkali metal.

36 When petrol is burnt in a car engine, a gas that is produced reacts with 

hemoglobin to reduce its ability to transport oxygen throughout the body.

What reaction has taken place and name the gas produced?

reaction name of gas
A complete combustion carbon dioxide

B incomplete combustion carbon monoxide

C substitution hydrogen chloride

D cracking hydrogen
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37 Which pair of molecules satisfies the general formula of CnH2n?

38 A compound X has the molecular structure as shown.

Which statement is incorrect about compound X?

A X can be described both as an alkene and as a carboxylic acid.

B X will react with sodium carbonate to give carbon dioxide gas.

C X will decolorize reddish brown aqueous bromine.

D X will react with sodium hydroxide to produce a white precipitate.
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39 The diagram shows part of the structure of an addition polymer.

                                    CH3 H       CH3 H       CH3
                                    |         |         |        |         |
                                    C       C       C       C       C        
                                    |         |         |        |         |
                                    Cl      CH3 Cl      CH3 Cl
                                                                                      n

Which monomer is used to make this polymer?

A
                              
         CH3    H        
          |         |         
         C = C        
          |         |
         CH3   Cl      

B

         CH3    H        
          |         |          
         C = C        
          |         |

Cl      CH3       

C

         H       CH3     
          |         |          
         C = C        
          |         |
         Cl      Cl        

D

         H       CH3       
          |         |            
         C = C        
          |         |
         Cl      CH3       

40 Which product(s) is formed when glucose undergoes fermentation?

A CH3OH and CO2

B CH3COOH and O2

C C2H4 and O2

D C2H5OH and CO2

End of Paper 1
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white 

zinc hydroxide white 
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t = 1.0 s

t = 2.0 s

t = 3.0 s

t = 4.0 s

t = 5.0 s

   oil

position of ball when t = 0 s

Section  A
Answer all the questions in the spaces provide

1. In a experiment, a student drops a small metal ball into a cylinder of oil. The ball 
falls alongside a vertical ruler and a camera records its position at time intervals of 
1.0 s, as shown in Fig. 1.1.

Fig. 1.1
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(a) On the grid in Fig. 1.2, plot a distance-time graph for the ball.            [2]

(b) Describe the motion of the ball for the whole 5 seconds.

………………………………………………………………………………………

………..………………………………………………………………………….[2]

distance / cm

                         time / sFig. 1.2
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2. Fig 2.1 shows a kitchen cupboard mounted securely to a vertical wall. The 
cupboard rests on a support at A.

Fig 2.1

The total weight of the cupboard and its content is 200 N. The screw securing the 
cupboard to the wall is at a vertical distance of 75 cm from A.

(a) Mark the center of gravity and draw an arrow to represent the weight of the 
cupboard on Fig. 2.1.   [1]

     
(b) The direction of F provided by the screw on the cupboard is horizontal as 

shown in Fig. 2.1. 

Calculate the magnitude of F.

force F = ……………. N [2]

(c) State and explain how the magnitude of F would change, if at all, if the same 
screw is secured much closer to point A.

………………………………………………………………………………………

………..………………………………………………………………………….[2]

24 cm

cupboard

support

75 cm

wall
screw

A
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3. A 50 g golf ball is released from the top of a smooth track as shown in Fig. 3.1.
The golf ball moves round the loop BCD and then along the track DE.

Fig. 3.1

(a) Calculate the gravitational potential energy of the golf ball at A.

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

(b) Calculate the speed of the golf ball at B.

speed = …………… m/s [2]

(c) Calculate the kinetic energy of the golf ball at C.

kinetic energy at C = …………… J [2]

1.6 m

1.0 m
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4. Thermal flasks are used to store hot liquids such as soup to keep them warm for 
a period of time. Fig. 4.1 shows a thermal flask that uses foam as an insulating 
material and Fig. 4.2 shows one that uses vacuum.

Fig. 4.1 Fig. 4.2

(a) Explain why it is important for the stopper to be in place in order to keep the 
liquid hot. 

………………………………………………………………………………………

………………………………………………………………………………………

………..………………………………………………………………………….[2]

(b) Why does the vacuum flask store hot liquid better than the flask with foam? 

………………………………………………………………………………………

………………………………………………………………………………………

………..………………………………………………………………………….[2]

(c) State the purpose of the silvered glass.

………..………………………………………………………………………….[1]

(d) Explain why the vacuum flask can also be used to maintain cold drinks at a 
low temperature. 

………………………………………………………………………………………

………..………………………………………………………………………….[1]
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5. A ray of light passes through the glass prism as shown in Fig. 5.1. 

Fig. 5.1

(a) Calculate the refractive index of the glass.

refractive index = ……………. [2]

(b) Calculate the critical angle of glass.

critical angle = ……………° [1]

(c) (i) Draw what happens to the light ray when it incident on surface B.

(ii) Label the relevant angle clearly.        [2]
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6. An image, I, of a candle is seen to be inverted in front of a convex lens. The image 
formed by the lens is 20 cm high and is 35 cm away from the lens. 

The focal length of the lens is 15 cm. 

Fig. 6.1

(a) On Fig. 6.1, construct a ray diagram to show how the image is formed.  [3]

(b) State the object distance of the object from the lens.

distance = ………………. cm [1]

(c) State two other characteristics of the image formed.  

………..………………………………………………………………………….[1]

I

10 cm

10 cm
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7. Two small positively charged metal spheres A and B are suspended using 
insulating thread, as shown in Fig. 7.1.

                                                               Fig. 7.1

Fig. 7.1

(a) Draw the electric field between the spheres.        [2]

(b) A conductor rod touch the metal sphere B. 0.02 C of charge flow in 0.05 s. 
Calculate the current flow. 

current = ……………… A [1]

                                     Fig. 7.1
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8. Fig. 8.1 shows two lamps and a 4 resistor connected in a circuit with a 6 V cell.
The lamps have a resistance of 2 each.

Fig. 8.1

(a) Calculate the current through the resistor in the circuit as shown in Fig. 8.1.

current = ……………… A [2]

(b) Compare the brightness of L1 and L2. Explain your answer. 

………………………………………………………………………………………

………..………………………………………………………………………….[2]

(c) The switch is closed.
Calculate the current flowing through the resistor.

current = ……………… A [2]

6 V
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9. Fig. 9.1 shows a copper rod XY hung at rest in a uniform magnetic field pointing 
into the paper. The two contacts X and Y at the ends of the copper rod can move 
smoothly along the fixed vertical conducting rails PQ and RS which are connected 
to a power supply. As a result, current flows through the copper rod. 

Fig. 9.1

(a) On Fig. 9.1, indicate the direction of force acting on the copper rod due to 
the current flowing from X to Y.       [1]

(b) Suggest one way to increase the force acting on the copper rod.

………..………………………………………………………………………….[1]

(c) The current supply is switched off. Fig. 9.2 shows the tensions in the 
insulating thread drawn to scale. Complete the vector diagram and calculate 
the weight of the copper rod. 

Fig. 9.2
weight of copper rod = ………………….[3]

Connected to the positive 
terminal of the power supply

Connected to the negative
terminal of the power supply

120 °
14 N 14 N
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Section B

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

10. (a) Fig. 10.1 shows a wire passing through a hole in a horizontal, plastic 
board.

Fig 10.1

A student moves a small compass around the board and plots the magnetic 
field lines due to the current.

Draw a diagram of the board as seen from above (point A) and mark on it 
the magnetic field lines due to the current.                                             [2]      

A
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(b) Ryan designed a simple doorbell as shown in Fig. 10.2. When the switch S
is pressed and then released, two notes are produced. 

Fig. 10.2

(i) Explain why the two notes are produced when the switch is pressed 
and then released. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

..………………………………………………………………………….[4]

(ii) The two metal plates are of different thickness. When the metal plate 
A is hit, it has more vibrations per second than metal B.

State and explain the difference in the sound heard when Plate A
and Plate B are hit.

………………………………………………………………………………

..………………………………………………………………………….[2]

A B
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(iii) When Ryan pressed the bell, Nigel who was in the house heard the 
sound 70 ms later. The speed of sound is 330 m/s. 

Calculate Nigel’s distance from the doorbell. 

distance= ……………m [2]

11. Fig. 11.1 shows a rheostat. Terminal Y is connected to a moving contact, which 
rests on a circular carbon resistance track.  

Terminals X and Y are connected to an external circuit.

The resistance between X and Y (RXY) changes with the angle through which the 
When the moving contact is at Z, it corresponds to an 

Fig. 11.1

Fig. 11.2 shows the graph of RXY X
and Y).
                          

Fig. 11.2

moving contact

carbon resistance track

X
Y

shaft
Z

RXY /

0
0      60 120   180   240   300

2.5

2.0

1.5

1.0

0.5
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(a) The angle of the shaft is placed at 180°. The current that flows through the 
rheostat is 0.3 A. Calculate the amount of thermal energy generated in the 
rheostat in 20 minutes. 

energy = ……………J [3]

(b) The rheostat is used to control the volume of a radio. Explain how by turning 
the shaft, the volume of the radio can be changed. 

………………………………………………………………………………………

……….……………………………………………………………….…………[2]

(c) The radio has a power rating of 4 W. It is used for 16 hours a day. 
The cost of electricity is 28 cents per kilowatt hour. 

Calculate the cost of using the radio for 30 days.

cost = ……………… cents [2]

(d) Some radios use two pins plugs while others use three pins plug. Explain 
the purpose of the additional pin.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……….……………………………………………………………….…………[3]



16

Learners who Share, Citizens who Care, Leaders who Dare

12. Fig. 12.1 shows a hollow iron cylinder containing air, floating in a pond.

Fig. 12.1

The cylinder has a length of 1.8 m. It floats with 1.2 m submerged in water in the 
pond. The bottom of the cylinder has an area of 0.60 m2. The pressure exerted on 
the bottom of the cylinder due to the depth of seawater is 12 240 Pa. 

(a) Calculate the force exerted on the bottom of the cylinder. 

force = ……………… N [1]

(b) Deduce the total weight of the cylinder and the air in it. Explain your answer. 

………………………………………………………………………………………

………..………………………………………………………………………….[2]

(c) Calculate the average density of the cylinder. 

density = ………..…… kg/m3 [2]

(d) Explain why the cylinder floats.

………..………………………………………………………………………….[1]

Surface of 
the pond

Water in the 
pond

air

1.2 m
1.8 m
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(e) A wave passes through the water. Explain by the movement of the cylinder 
why the wave is a transverse wave. 

………………………………………………………………………………………

………..………………………………………………………………………….[1]

(f) The period of the wave produced is 20 ms. The distance between two 
crests as shown in Fig. 12.2 is 30 cm.

Fig. 12.2

Calculate the speed of the wave in the pond.

speed of the wave = ……………… m/s [3]

- End of paper -

30 cm
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b)   1.458 = 1 / sin c  
C = 43.3 ° 

 

c) Total internal reflection   [1] 
Angle of reflection 61 °    [1] 

 

   
6a Focal point  and arrows [1] 

Ray through optical centre [1] 
Ray through focal point [1] 

 

b) 26 cm  
c) Real and magnified  
   
7a Arrows pointing away from the spheres 

Correct shape of electric field.  
 

b 0.02 / 0.05    
= 0.4 A           [1] 

 

   
8   V = RI  

  6 = 8 I              [1] 
  I = 0.75 A         [1] 

 

b)  Same brightness [1] 
They are connected in series, current through both the bulb is the same. Resistance of 
the bulbs are also the same.   [1] 

 

c)     V = RI  
  6 = 6 I           (Short circuit)   [1] 
  I = 1 A         [1] 

 

   
9a Up  
b Increase the magnitude of the current 

Increase the strength of the magnetic field 
 

c Draw the parallelogram  
Resultant force downwards 
Weight = 14 N   (accept 13.8 N – 14.2 N) 

 

   
10a) Anticlockwise directions 

Gaps gets bigger further away from wire 
 

b) When the switch is on, the iron core becomes an electromagnet.                                   [1] 
It will attract the soft iron spring and the hammer will hit the metal plate on the left.[1] 
When the switch is released, the iron core loses its magnetism [1] 
The spring is no longer attracted, therefore the force in the spring will cause it to move 
to the right and hit the other metal plate. [1] 

 

c) Metal A will have a higher pitch  
As it has a higher frequency 

 

d D = s x t 
  = 70 / 1000 x 330    [1] 
   = 23.1 m        [1]  

 

   
11a R = 1.5   [1]  
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t = 5 min = 300 s   [1]  
P = I2 Rt  = 0.3 x 0.3 x1.5 x 300 = 162 W [1] 
 

b) As  increase, the length of the carbon resistance track in the circuit increase, 
resistance increase. [1] 
As  increase, current decrease, volume decrease  [1] 

 

c)  Energy = 4 x 16 x 30 = 1920 = 1.92 kWh    [1] 
 
1.92 x 0.28 = 53.76 cents     [1] 

 

d) Additional pin is Earth wire, which is connected to the metal casing. [1] 
If there is a fault, earth wire will cause a short circuit. [1] 
The fuse will melt and protect the user from electric shock [1] 

 

   
12a) F = P x A 

= 12240 x 0.6 = 7 344 N 
 

b) Total weight is equal to 7 344N .  [1] 
Since the cylinder is not moving, resultant force is zero. [1] 

 

c) Mass = 734.4kg  or vol = 1.08 m3  [1] 

 

Density = mass / vol
              = 734.4 / 1.8x 0.6   
              = 680 kg/m3      [1] 

 

 

d) The average density of the cylinder is lower than the density of water (1000 kg/m3).   
e) Cylinder moves up and down while the energy is transferred horizontally.   
f)  F= 1/0.02 = 50 Hz                      [1] 

 
Wavelength = 30 / 5 = 6 cm = 0.06 m  [1] 
 
Speed = 0.06 x 50 = 3 m/s  [1] 
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e is zero. [1]
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