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This paper consists of 16 printed pages.
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INSTRUCTIONS TO STUDENTS
Write your index number in the spaces provided on the Answer Sheet.
Write in soft pencil.
Do not open this booklet until you are told to do so.

There are forty questions on this paper. Answer all questions. 
For each question there are four possible answers A, B, C and D.
Choose the one you consider correct and record your choice in soft pencil on the 
separate Answer Sheet.
Each correct answer will score one mark. A mark will not be deducted for a wrong 
answer.
Any rough working should be done in this booklet.
Calculators are allowed for this paper.

Take g to be 10 m s-2.
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2

Answer all questions. 

1 The diagram below shows two identical spheres placed next to each other.

What is the radius of each sphere?

A 2 mm B 4 mm C 8 mm D 16 mm

2 It takes 1.5 s for the pendulum to swing from X to Y. 

How many complete oscillations are there in 1 minute?

A 10 B 20 C 40 D 80

spheres

mm
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3 d t) graphs represent deceleration?

A

B

C

D

4 A stone is thrown upwards from the top of a building. Which row describes the 
acceleration and the velocity of the stone when it reaches maximum height?

acceleration / m/s2 velocity/ m/s
A 0 0

B 0 10

C 10 0

D 10 10
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5 An object falls from a height of 120 m. How much time does it take to reach the 
ground?  

A 4.9 s B 10.0 s C 12.0 s D 15.6 s

.
6 The following diagram shows all the horizontal forces acting on a moving truck. 

Which of the following best describes the motion of the truck?
A The truck will stop. 

B The truck will move to the right. 

C The truck will move to the left.

D The truck will accelerate to the right. 

7 The diagram below shows how the weight varies with mass on Planets P and Q

An object weighs 400 N on Planet P. The object is then taken to Planet Q.
Which of the following is correct? 

mass of object on Planet Q / kg weight of object on Planet Q / N
A 40 200
B 40 400
C 80 200
D 80 400

truck

300 N

500 N 500 N

weight / N

mass/ kg
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8 A small box of mass 2.0 kg moves along a track as shown in the figure. The speeds 
of the objects at point A and B are 4.0 m/s and 1.0 m/s respectively. The total 
distance between A and B is 2.5 m. 

What is the average friction acting on the box as it moves from A to B? 

A 2.8 N B 5.6 N C 6.0 N D 8.0 N

9 In the diagram below, the uniform metre rule is pivoted at X and held up at the point 
Y by a rope. 

Given that the weight of the metre rule is 4.0 N, calculate the tension in the rope that 
is needed to ensure that the rule stays horizontal. 

A 1.8 N B 2.3 N C 3.1 N D 5.1 N

10 An object is slightly displaced by an external force. When the external force is 
removed, the object returns to its original position.
What state of equilibrium is the object in?

A stable B neutral C unstable D rotational

rope
Y X

95 cm15 cm

1.0 m
A

B

1.4 m
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11 Two blocks are stacked on top of one another on a table.

The weight of the top block is Q and the weight of the bottom block is R. 
The base area of top block is X and the base area of bottom block is Y.
What is the pressure acting on the table by the blocks?

A (Q+R) / X B (Q+R) / Y C (Q-R) / X D (Q-R) / Y

12 Four holes, A, B, C and D are made on a uniform lamina. The centre of gravity of the 
lamina is at G. Which one of the following shows correctly the lamina hanging freely 
about each of the holes?

table

top block

bottom block

A B

C

D
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13 The diagram shows four containers containing water or oil. Oil floats on water. Which 
of the container will have the higher pressure at the base of the container? 

14 The diagram below shows a simple hydraulic system, where a 20 N force is acting 
on piston P. Piston P has an area of 5.0 cm2 and piston Q has an area of 30.0 cm2.

What is the magnitude of force F?

A 4.0 N B 20 N C 120 N D 3000 N

piston Q

piston P
oil

20 N
F

A                            B                          C                            D

water

water

oil

oil
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15 A mercury barometer and mercury manometer are placed in the same room placed 
on a top of a mountain. The manometer is connected to a gas cylinder.  

What is the pressure of the gas?

A 35 cm Hg B 45 cm Hg C 60 cm Hg D 95 cm Hg

16 The diagram shows a thermocouple when junction X and Y are placed in melting ice 
and liquid at 35 °C respectively. 

What is the voltmeter reading when junction X is replaced by boiling water at 100 °C?

A -2.79 mV B -1.92 mV C +1.92 mV D +2.79 mV

X Y

Melting 
ice

35 °C 
liquid

+1.50 mV

connection to gas

metre rule in cm
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17 Which diagram represents the change in arrangement of the particles of water when it 
freezes?

A

B

C

D

18 The diagram shows a container used to keep food warm for delivery.

Which of the following explanation is incorrect?

A Plastic is a poor conductor of heat, hence heat loss will be reduced through 
conduction. 

B Plastic cover reduces the formation of convection current, preventing the 
cooling of food contents in the container.

C Vacuum reduces heat loss due to conduction as it does not have a medium to 
transfer the heat.

D Black inner wall is a poor absorber of infra-red radiation, hence does not absorb 
heat from the food. 

plastic cover 
and box

vacuum

black inner 
walls
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19 A hot piece of heating rod is immersed into a beaker of water.

Bubbles are observed in the water at the surface area in contact with the heating rod. 
Which of the following statement best explains the observation?

A Conduction of water in contact with the rod causes bubbles to be formed.

B Convection current caused by the hot rod causes bubbles to be formed.

C Evaporation of water next to the heating rod causes bubbles to be formed. 

D Radiation to the water cause water to boil, causing bubbles to be formed. 

20 An electrical heater is used to heat a 2 kg piece of metal from 30 °C to 40 °C. The
specific heat capacity of the metal is 720 J / kgK. The heater was turned on for 20 s 
and it is known that 20 % of the energy supplied is lost to the surrounding. 
What is the power rating of the heater?

A 720 W B 864 W C 900 W D 14400 W

21 Two liquids, P and Q, of the same masses are placed in a room for cooling. Their
cooling curves are shown in the diagram below.

Which of the following statement correctly describes the two liquids, P and Q?

A Both P and Q has the same specific latent heat of fusion.
B Both P and Q have the same freezing point.
C P has a higher specific latent heat of fusion than Q.
D Q has a lower freezing point than P. 

heating rod

temperature / °C

time / min0

P

Q
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22 A plane mirror is inclined at 40 º to the table top. An incident ray parallel to the table 
top strikes the mirror and a reflected ray is formed.

What is the angle of reflection?

A 20 ° B 40 ° C 50 ° D 100 °

23 Three rays of light are incident between a glass block and air. The diagram is not 
drawn to scale. 

Which of the following is most likely to be the critical angle of the glass?

A 25° B 35° C 45° D 55°

24 An object is placed 35 cm from a converging lens and a real image of the same size 
as the object is formed. The object is now moved so that it is 20 cm from the lens.
Which statement is correct?

A The new image is bigger and its distance from the lens is less than 35 cm

B The new image is smaller and its distance from the lens is less than 35 cm.

C The new image is bigger and its distance from the lens is greater than 35 cm

D The new image is smaller and its distance from the lens is greater than 35 cm.

mirror

table top40°

incident 
ray
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25 A ball floats on water in a swimming pool.

When the wave reaches the ball, how will the ball be displaced? 

A upwards B downwards C to the left D to the right

26 Which of the following is not an application of infrared radiation?

A remote control

B ear thermometer

C night vision goggles

D sunbeds used for skin tanning

27 The diagram shows the relationship between the frequency of electromagnetic 
radiation and the wavelength of the waves

Which of the following relationship can be interpreted from the graph?

A The velocity of EM waves is a constant. 
B The higher the wavelength, the higher the energy of the wave.
C Frequency is directly proportional to the energy of waves.
D Waves of higher frequency travel faster than waves of lower frequency. 

wavelength

frequency

ball
wave moving to the right
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28 A starting pistol is fired at the starting line of a race and the echo from the wall is heard 
0.5 s later. The speed of sound in air is 330 m/s. 
What is the distance between the starting line and the wall?

A 82.5 m B 165 m C 330 m D 660 m

29 The electric field patterns produced by three charged spheres are as shown.

What are the charges on spheres P, Q and R?

P Q R
A negative negative positive
B positive positive negative
C positive negative negative
D negative positive negative

30 A battery drives 100 C of charge around a closed circuit.
The total work done is 750 J. What is the electromotive force of the battery?

A 0.13 V B 0.75 V C 7.5 V D 75 kV

31
A second wire is made of the same material but has twice the length and half the 
diameter. What is the resistance of the second wire?

A B 2.0 C 4.0 D

QP R
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32

What is the amount of work done by the battery in 1 minute?

A 18 J B 48.6 J C 108 J D 778 J

33 An electrician installed two switches, S1 and S2, to control two lamps, L1 and L2, 
in the following circuit. 

Which of the following configuration will switch on both L1 and L2 at the same 
time?

A S1 open, S2 closed
B S1 open, S2 open
C S1 closed, S2 closed
D S1 closed, S2 open
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34 A magnet is placed on the top of a paper matchbox cover. The set-up is then 
placed on the tray filled with paper clips. A large number of paper clips are 
attracted to the based on the matchbox cover. 

Metal sheets of different materials are thereafter placed inside the matchbox cover. 
When sheet X is placed inside, the paper clips remained; when sheet Y is placed 
inside, the paper clips fell off. 

Which of the following metals are the sheets made of?

X Y
A Aluminum Copper
B Copper Iron
C Iron Aluminum
D Iron Copper

matchbox 
cover

magnet

paper clips

metal sheet
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35 In which of the circuits will the filament lamp be less bright if the temperature of the 
component G decreases?

A

B

C

D
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36 The diagram shows the cross-section of a cable lying on the ground. There is a 
direct current in the cable. The Earth’s magnetic field is in the direction shown. 

In which direction does the electromagnetic force act on the cable?

37 The diagram below shows a simple d.c. motor. Which of the following labelled parts 
indicates the commutator?

Earth’s 
magnetic field

D

C

A

B
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38 The diagram below shows a current passing from X to Y. 
There is an upward force on the wire. 

What will be observed if the direction of current reverses? 

A The wire will move upwards. 
B The wire will move downwards. 
C The wire will move towards the left. 
D The wire will move towards the right. 

39 Which of the following does not affect the magnitude of induced e.m.f in a simple 
a.c. generator? 

A speed of rotation of coil
B distance between magnet and rectangular coil
C number of turns of coil per unit length
D resistance of rectangular coil

magnet magnet

current

force

X

Y
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40 Two straight electrical conductors are parallel to each other. Each conductor carries 
a current, one into the plane of the paper, and one out of the plane of the paper. 

Which diagram accurately represent the magnetic field around the two wires?

A

B

C

D

END OF PAPER
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Section A 
Answer all questions. 

 
1 Fig. 1 shows the velocity time graph of a 150 kg unmanned rocket launched from 

the surface of planet X.  The planet has no atmospheric layer. 
 
It rises vertically upwards with constant acceleration and after some time, a 
malfunction causes the rocket’s engine to cut off suddenly. On its downward 
journey to the ground, the rocket falls with negligible air resistance.   

 

 

 

 
 

  Fig. 1 
  

 (a) Using Fig. 1 , determine the total distance travelled upwards from the 
surface of planet X.  

 

   

 

 

upwards distance travelled = ………………………  [2] 
 

 (b) What is the gravitational field strength of planet X?  
 
 
 
 
 

 
  gravitational field strength = ………………………………….  [2] 
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 (c) Hence, or otherwise, determine the weight of the unmanned rocket on planet 
X.  
 

 

 
  weight = ………………………………….  [2] 

 
2 Fig. 2 shows the flood prevention system at Marina Barrage. Water is pumped 

out from Marina reservoir to the sea in instances of heavy rain.  
 

 
 Fig. 2 

 

 (a) Water is released from the reservoir to the sea. The height difference of the  
reservoir and the sea is 1.2m,  and 200 m3 of water is released per second to  
maintain the reservoir’s height.  

  Calculate the power required by the pump if it is 80% efficient.  
(take density of water as 1000 kg / m3) 
 

 

 

 

power = …………………………………. 
 
[3] 
 

 (b) Explain why there is a need for a higher power input than the answer in (a) 
in real life.   

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

…………………………………………………………………………………..... 

…………………………………………………………………………………..... 

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

reservoir 

sea 

barrage 

1.2 m 
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3 A steam engine uses the energy from steam to turn the turbine. Fig. 3 shows a 
safety valve that is fitted to a steam engine. When the pressure of steam rises 
above the safety level, the safety valve opens to release steam. 
 

 
 
 

 

 (a) Explain, in terms of moments, how the safety valve works. 
 

 

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

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

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

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

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

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

 (b) Calculate the minimum force acting on the safety valve before it opens.   
   

 

 

force = …………………………………. 
 
[2] 
 

 (c) Suggest how the safety valve can be adjusted so that it would release 
steam at a lower pressure.  
  

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

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

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

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

 

safety valve 

area = 100 cm2 

75 cm 

10 cm 

pivot 

steam 

movable weight 

Fig. 3 

400 N 

steam engine 
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4 Two liquids A and B are contained in a U-tube, as shown in Fig. 4.  
The liquids do not mix.  
 

 
Fig. 4 

Point X is at the junction between liquids A and B.  
Point Y is at the same horizontal level in liquids B.  The surface of liquid A is  
15 cm above point X. The surface of liquid B is 24 cm above point Y. The 
density of liquid A is 1200 kg / m3. Assume gravitational field strength is 10 N/kg. 
 

 

 (a) Calculate the pressure at point X due to liquid A.  
 

 

   

 

 

pressure = ………………………………….  
 

[2] 
 

 (b) Hence, determine the density of liquid B.  
   

 
 
 
 
 
 

density = …………………………………. 
 

[2] 
 

  

1200 kg / m3 

Y X 

liquid B 

liquid A 
density 

3 cm2 cross 
sectional area 
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5 Fig. 5 shows a side view and a plane view of a container used to serve hot drinks.   

  

 

 

 

 
                                         Fig. 5              
  

 (a) Explain how the design allows the person to safely hold the cup with hot 
drinks.  
  

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

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

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

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

 

 

[2] 
 

 (b) Two cups of coffee, one in a corrugated cardboard cup, another in a ceramic 
mug, contains coffee of the same temperature.  
After 5 minutes, predict which container will contain coffee with the higher 
temperature. Explain your answer.  
 

 

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

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

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

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

  

Layer of corrugated 
cardboard stuck to a 
layer of smooth 
cardboard, with gaps 
between 
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6 Fig. 6 shows a pool of water of depth 1.00 m. Rays of light travel in water from 
an underwater lamp.  

 
Fig. 6 

Given that the refractive index of water in the pool is 1.33.  

 

 (a) Determine the speed of light in water.    
   

 

 

 

speed of light in water  = …………………………………. 
 

[2] 
 

 (b) Calculate critical angle, θc and complete ray R on Fig. 6  
   

 
 
 
 
 
 
 
 
 

θc  = …………………………………. [3] 
    

  

underwater 
lamp 

water 

air 

θc 

not drawn to scale 

1.0 m 
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7 Fig. 7 shows an application of electrostatic charges known as electrostatic 
coating. A nozzle produces paint droplets, all of which are given a positive 
charge. The metal panel is given a negative charge. 
 

 
Fig. 7 

 

 (a) Explain how this method reduces the amount of paint needed to paint a 
large surface.  

 

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

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

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

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

[2] 
 

 (b) A student suggests that the metal panel can be of neutral charge as the 
positively charged paint droplets would be attracted to neutral objects too.  
Explain why his suggestion is not feasible in this context.   

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

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

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

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

metal panel 
charged 
negatively 

positively 
charged 
paint 
droplets 

nozzle 
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8 Fig. 8 shows the circuit of an electric iron with a metal casing connected to the 
live (L), neutral (N) and earth (E) terminals.  

 
 

Fig. 8 
 

 

 (a) Explain how the earth wire protects the user from an electrical shock.  

 

 

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

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

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

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

 
 
 
 
 
 
 
 

[2] 
 (b) There is a hazard in the circuitry in Fig. 8.  

Identify the hazard and explain why it is unsafe.  

 

 

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

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

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

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

 
 

 
 
 
 

[2] 

  

metal casing 

L 

N 

E 
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 (c) The power rating of the iron is 220 V, 2400 W.  
  (i) The iron is used for 10 minutes daily for 30 days in a month. How 

much does it cost if each unit of electricity is $0.20?  

   

 

 

 

cost = …………………………………. 

 
 

 
 
 
 
 
 

[2] 

  (ii) Determine the power of the iron when it is plugged into a 110 V 
power socket.  

 

 

   

 

 

 

cost = …………………………………. 

 
 

 
 
 
 
 
 

[2] 
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9 Fig. 9 shows the representation of a step-up transformer. 
 

 
 

 

 

 (a) State one way to increase the secondary voltage of a step-up transformer.   

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

  (i) Explain the function of the iron core and why it cannot be replaced by 
steel.  
  

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

………………………………………………………………………….......……

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

 (b) 
 

A step up transformer has an input voltage of 240 V, 13 A, with a turns ratio 
of 200.   

  (i)  Calculate the output current of the transformer.  

    

 

 

 

Output current = ………………..  

 
 
 
 
 
[2] 

  (ii)  Explain why step-up transformers are usually used before electricity is 
transmitted by transmisson cables.  
 

 

   ………………………………………………………………………………….. 

………………………………………………………………………………….. 

…………………………………………………………………………………..

………………………………………………………………………………….. 

 
 
 
 
 
[2] 

Fig. 9 

primary 
coil 

secondary 
coil 

iron core 
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Section B 
Answer all the questions in this section. 
Question 12 is in the form Either / Or. 

 
10 Fig. 10.1 shows some information from the manufacturer of a car. 

The kerb mass refers to the mass of the car without passengers and cargo. 
The gross mass refers to the mass of the car with passengers and/or cargo. 
 
kerb mass 850 kg 
gross mass (with a 70 kg driver) 920 kg 
gross mass (with a 70 kg driver and a 70 kg passenger) 990 kg 

 
 with one driver only with one driver and passenger 
maximum 
acceleration 

3.50 m/s2 3.25 m/s2 

maximum speed 50.0 m/s 50.0 m/s 
 

Fig. 10.1  
 (a) When the mass of the people in the car doubles from 70 kg to 140 kg, there 

is only a slight decrease in the maximum acceleration. 
 
Explain why the acceleration did not decrease by half when the mass of 
people doubled. 
  

  ……………………………………………………………………………………… 

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

 (b) Calculate the shortest time for the car, with a driver and a passenger inside, 
to achieve the maximum speed from rest. 
 

 

   

 

  

  time = ……………………… [2] 

 (c) Ignoring air resistance, calculate the maximum forward thrust of the car 
engine. 
 
 
 
 

maximum thrust = ……………………..  

 

 

 

[2] 
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 (d) The driver takes the car for a test drive without any passenger.  While 
travelling at the maximum speed, the driver sees a police car ahead and 
applies the brake after 2.0 s.  The car decelerates uniformly and comes to 
rest a short distance away from the police car. 
 
Fig. 10.2 shows how the speed of the car varies with time after the driver 
sees the police car. 
 

time / s speed / m/s 
0.0 50.0 
2.0 50.0 
4.0 40.0 
6.0 30.0 
8.0 20.0 

10.0 10.0 
12.0 0.0 

Fig. 10.2 
  

  (i) State what it means by “decelerates uniformly”. 
  

   ……………………………………………………………………………….. 

...…………………………………………………………………………… [1] 

  (ii) Calculate the distance travelled by the car during the deceleration.  
 
 
 
 
 

distance =  ……………………. 
 

[2] 
 

  (iii) Describe how the distance between the car and the police car changes 
before and after the driver applies the brake. 
  

   ……………………………………………………………………………… 
 
……………………………………………………………………………… 
 
………………………………………………………………………………. 
 
……………………………………………………………………….……….. [2] 
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11 (a) Water is in liquid state at room temperature of 25 °C.  
 

  (i) Using kinetic theory of matter, describe the change that occurs when 
water evaporates. 
  

   ……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… [2] 

  (ii) State one difference between the molecules in steam and molecules 
in water. 
 

 

   ………………………………………………………………………………. 

……………………………………………………………………………….. [1] 

 (b) Fig. 11.1 shows liquid nitrogen, below its boiling point, stored in a vacuum 
flask. The boiling point of nitrogen is -196 °C. 

 

  

 
Fig. 11.1 

 
 

  The flask has 2 glass walls with a vacuum between them.  
State and explain the purpose of having a vacuum between the two layers 
of glass walls  

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

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

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

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

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

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

 
 
 

[3] 
 

liquid nitrogen 

vacuum 

glass walls 
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 (c) The liquid nitrogen reaches its boiling point of  -196 °C.  A small piece of metal 
at 20 °C is lowered slowly into the liquid nitrogen. Bubbles form within the 
liquid nitrogen as it boils. The small piece of metal has a mass of 50 g. When 
it is lowered into the liquid nitrogen, the metal cools to -196 °C. The specific 
heat capacity of the metal is 0.39 J/(gK). The specific latent heat of 
vaporisation of nitrogen is 200 J/g. 
  

  (i) Calculate the thermal energy lost by the metal as it cools.  
 
 
 
 
 
 
 
 
 
 

thermal energy lost =  ……………………. 
 

[2] 
 

   

  (ii) Hence, determine the mass of nitrogen that boils away. 
 
 
 
 
 
 
 
 
 

mass of nitrogen =  ……………………. 
 

[2] 
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12 Either 
 
A circuit is set up as shown in Fig. 12.1. The resistance of the LDR varies from 
800 Ω to 2400 Ω under different brightness.  

 
Fig. 12.1 

 

 

 (a) State the voltmeter reading on V1.   
   

 
 

 
 

V1=  ……………………. 
 

 
 
 
 
 
 

[1] 

 (b) Calculate the reading shown on the ammeter A1 when the LDR’s 
resistance is 800 Ω.  

 

   
 
 
 
 
 
 
 
 
 

reading on A1=  ……………………. 
 

 
 
 
 
 
 
 
 
 
 
 

[4] 

  

6.0 V 

150 Ω 150 Ω 

1200 Ω 
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 (c) In Fig. 12.2, sketch the graph to show how the resistance of 
the LDR varies with light intensity  

 

   

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

[1] 

 (d) (i) Calculate the voltmeter reading V2 when the light intensity is 
low. 

 

    
 
 

 
V2=  ……………………. 

 
 
 
 

[2] 

  (ii) An ammeter A2 is connected across X and Y as shown by Fig. 
12.3. State the direction of current flow and explain your 
answer.  

 
Fig. 12.3 

  
   ……………………………………………………………………… 

……………………………………………………………………… 

……………………………………………………………………… 

……………………………………………………………………… 

 
 

[2] 
  

R / Ω 

light intensity 

6.0 V 

150 Ω 150 Ω 

1200 Ω 

Fig. 12.2 
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12 Or  
Fig. 12.4 shows how the vibrations of a modern electric guitar string are picked 
up by a small coil of wire wound around a cylindrical magnet. The string, which 
is made of steel, causes an electrical signal to be generated and detected.  
 

 
Fig. 12.4 

 

 (a) State Faraday’s Law of Electromagnetic Induction. 
 

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

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

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

 (b) Using Faraday’s Law, explain how the electrical signal is generated.  
  

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

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

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

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

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

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

  

wire coil  

bar magnet 

signal 
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 (c) State and explain if any signal would be generated if the string of the 
electrical guitar is changed to nylon.  
  

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

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

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

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

 (d) Fig. 12.5 shows the display on a screen when the signal of a note is being 
detected. The horizontal scale indicating the time base is set to 2.0 ms/cm. 
 

 
Fig. 12.5 

 (i)   Calculate the frequency of the note being played.   
  

   
 
 
 
 
 
 

frequency = …………………………………. [2] 
    
  (ii)  State what happens to the frequency and amplitude of the sound     

wave when it is played through a loudspeaker.  

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

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

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

…………………………………………………………………………................. [2] 
End of Paper 

1 cm 

1 cm 
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Paper 2 Section A 

4E PPhy 6091 Prelims
2019 Marking Scheme

Qn No Answers mk
s 

1 (a) Total distance = area under graph
= 0.5 x 64 x 50 
= 1600 m

[1]
[1]

(b) Gravitational field strength = acceleration on planet X
= 64/ 32  (or equivalent for gradient of graph)

= 2.0 N/kg or 2.0 ms-2
[1]
[1]

(c) Weight  = mass x gravitational field strength
= 150 x 2
= 300 N

[1]
[1]

2 (a) Gravitational potential energy = mgh 
= (200 x 1000) x 10 x 1.2
= 2400 000 J
Power required = 2 400 000 x 100  / 80 
= 3 MW

[1]
[1]

[1]
(b) Water needs to be raised higher than the sea level to be discharged

Water cannot be drawn from the surface of the water from the reservoir 
/ water is drawn from below the water surface 
Energy may be lost to friction in the process

Hence the height difference is greater than 1.2m, resulting in the higher 
power input needed.

[2]

3 (a) Movable weight exerts a clockwise moments and keeps the safety valve 
closed. 
When the steam is excessive, it will exert a large force on the safety 
valve, exerting an anti-clockwise moment. 
When the anti-clockwise moment from the steam is greater than the
clockwise moment, steam releases from the safety valve. 

[1]

[1]

[1]

(b) Clockwise moments = anti-clockwise moments
400 x 75 = F x 10 
F = 3000 N

[1]
[1]

(c) Lower the weight of the movable weight
Move the movable weight closer to the pivot
Increase the surface area of the safety valve
Shift the pivot to the right (any 1)

To reduce the clockwise moments 

[1]

[1]

4 (a)
= 0.15 x 1200 x 10 
= 1800 Pa

[1]
[1]

(b)
1800 = 0.24 x [1]
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2
750 kg /m3= [1]

5 (a) Layer of air in the gap 
Air is a poor conductor of heat, hence reducing heat conducted to hand
Or
less contact area with the hand.
less surface area results in less conduction from the cup to the hand, 
hence the person holding the cup will feel less hot. 

[1]
[1]

(b) Coffee in corrugated cardboard
Poor conductor of heat compared to ceramic, where the molecules are 
more closely packed together as solid, than gas. 

[1]

[1]
6 (a) v=c/n

= 3 x 108 / 1.33
= 2.26 x 108 m/s

[1]
[1]

(b)

n=1 / sin c
1.33 =  1/ sin c

[1]

[1]
[1]

7 (a) Paint droplets repel one another
Spreads out uniformly to cover more area with same amount of paint

[1]
[1]

(b) Metal panel would be positively charged due to conduction 
and repel other paint droplets.

[1]

[1]

8 (a) Earth wires connects to the metal casing. In the event that the live wire 
accidentally touches the metal casing, causing it to go ‘live’, the earth wire 
conducts away to earth, preventing electric shock from the user who 
touches the metal casing

[1]

[1]
(b) Fuse should not be at neutral / should be at live wire

In case of excessive current, the fuse may blow but the appliance might 
still be ‘live’.

[1]
[1]

(c)i Total energy = 2.4 x 10/60 x 30
= 12 kWh
Cost = 12 x $0.2 = $2.40

[1]
[1]

(c)ii P = V2/R 
2400= 220 2 /R 

P = 110 2 /20.2
= 600 W

[1]

[1]

lamp

water

air

c

not drawn to scale

n=1 / sissssssssssssssssssss n c
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3
9 (a)i Increase number of coil on the secondary coil [1]

(a)ii Iron is easily magnetised and demagnetised
Ensuring better magnetic flux linkage between the 2 coils. Steel does not 
magnetise or demagnetise easily. 
It is the change of magnetic flux that is able to induce a current, and 
hence an induced emf, in the secondary coil. 

[1]

[1]
(b)i VpIp=VsIs

240 x 13 = (240 x 100) x Is  
Is = 0.13 A

[1]
[1]

(b)ii Reduce energy loss during transmission 
Since heat loss is P = I2R, the lower the current, the lower the energy loss 
during transmission.

[1]
[1]
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4

Section B Structured Answers
10 (a) Although the mass of the people in the car doubled, the total mass 

only increased slightly, hence by F = ma, the acceleration did not 
decrease by half. 

[1]

10 (b) Time = speed / acceleration
=50 / 3.25 
= 15.4 s

[1]
[1]

(c) F = 990 x 3.25 = 3217.5 N OR
F = 920 x 3.50 = 3220 N

[2]

(d)i Rate of decrease of velocity is constant. [1]

(d)ii Distance travelled = 0.5 x 50 x (12-2) 
= 250 m

[1]
[1]

(d)iii Before applying the brakes, the distance between the car and the 
police car decreases by 50m per second. 
After applying the brakes, the distance between the car and the police 
car decreases by less than 50m per second. 

[1]

[1]

11 (a)i When water evaporates, the liquid molecules vibrate randomly at 
different speeds,
Molecules at the surface that have enough energy to overcome the 
downward attractive forces of other molecules will leave the surface. 

[1]

[1]

(a)ii Molecules in steam move at high speed while molecules in water 
moves at slow speed.
OR
Molecules in steam is at boiling point, while molecules in water in not 
at boiling point
OR
Molecules in steam are far apart from each other but molecules in 
water are closely packed together

[1]

(b)i Reduce heat gain by liquid nitrogen through conduction.
Vacuum does not conduct as it removes the medium, which is 
required for conduction to take place, hence keeping the liquid 
nitrogen in liquid state. 

[1]
[1]
[1]

(c)i
= 50 x 0.39 x (-196-20)
= 4212 J

[1]
[1]

(c)ii Q = mlv
4212= m (200)
M = 21.1 g 

[1]
[1]

12 Either

(a) 3.0 V [1]

(b) 1  =  1150 + 150 + 1800 + 1200
V = IR
6= I (261)

[1]

[1]

[1]

h

en the e e ee e cacacacacacar r rrrr and
ond. 

moleculululullleseseseseses vvvvvvibibibibibibrarararararatttetetet  rand

hat have enononoonoooougugugugugugugggggugugggggugggugguguguggugugugggguggugggguguguguggguguggggguggggugggggggggggggggggggggggggggggggggggggggggghhhhhhhhhhhhhhhhhhhh eneneneneneneeeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennee eeeeree gyyyyyy ttttttoooooo ovovovovovoveeeeere com
rces oooooof f ff f f fff fffffffffffff otooooooooooooooooo heeeeeer r rrrrrrrrr mmmmmomomommomomomomomomomomomomomomommomomomomomomomomoomoooommmommommmmmmmoomoleleleleleleleleleleleleleleleleleleleleleleleleleleleleleleleleleleleleeecucucucuccucccucccccucucucucucucucucucucucccucucccucucucucucucucucuucuuuuuuuuuulellelleleelleeellleleleelellelleellleleeeleleleeleeleleeeeleleleeeeleeleleeeelelleeeleeeeeeelleleeeeeeeesssss ssss will llllleaeaeaeaeaeavevvvvv  the surfa

am mmmmmmovovvoovoooovoovovovovovovovovovvvoovoovovovovvvo e att hhhhhhhhhhhhhhhhhigigigigigigigigigigigigigigigigigighhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh spspspspspspspspspspspspsppspspspspspspspspspspspsppspspspspspspsppspspspspspspsspspsssspspsssspspsppsspppspspppsppppppspspsppppspspspppsspspspppspppppspspppspppppppppppsppppppppppppppppppppppppppeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeddddddddddddddddddddddddddddddddddddd whwhwhwhwwwwhwhhwhwhwhwhwhhwwhwhhhwhwhhwhhhhhhwhhwhhhwwhhhhhhhhhhilililililileeeeee momomomomomolelelelelelecucucucucucules in wat
w sppppppppppppppppeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee d.d.ddddddddddddddddddd.d.dddddd.d.d.ddddd.d.dd.

ecules s ss s ss sssssssss ini  steeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeamamamamamamamammamamammmammamamamamammmamammmmmmammammammmaaaaaaaaa iiiiiiiiiiiiiiisssssssssssssssssssssssssssss atattaaaataatatattattattattatatatttatatatatattataatatattaaa bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbboioiooioioioiooiooiooioioioiooioioiooiooioooiooioiooooooooiiiiiililililililililililililiililiiiiiiliingngnngngnngngngngngngngngngngngngngngnnnggngngngnnggngngnnggngngngnggggnggggggggggggggggg pppppppppppppppppppppppppppppppppppppppppppppoiooooooooooooooo nttt,,,,,,,,,,,,,,,,,,,,,,,,, while momomomomomoleculeeeeeeessssss inininininin wwwwwater i
at boilingggggggggggggggggggggggggggggggggggggggggggggggg pppppppppppppppppppppppppppppppppppppppppppppppppppppppppoioioioioioooioioooioioioooiioioiiioioiiiioiiiioooooooo ntntnnnntnntnnnnnnnntnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
ORORORORORORRORORORORRORRORRRORRORRRRRORRRRRORROOOOOOOOOOOOOOOOO
MoMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM leeeeeeeeeeeeeeeeeecucucucucucucucucucucucucuules sssssssssssssssssssssssssssssssssssss iniinininininiiininiininiiininnni ssteteteteteeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeamamamamamamamamammammmamamamamammamamamamammammmmamammmmammmammammammaaaaaaaaaaaaaaamaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaareeeeeeeeeeeeeeeeeeeeeeeeeee fffffffffffffffffffffffffffffffffffffffffararararararararararararaaaaaaaaaaaraaaaaaaaaaaaaaararaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaapapapaapapaapapapaapapapapaapaapapaapapapapaaaapaapapapaaaaaaaaapaaapapapaapapapappapaappaapapppppp rttttttttttttt fffffffffffffffffffffffffffffffrommmmmm eaeaeaeaeaeachccccc  othe
water rrrrrr arararararrararararrararara e eee clclclclclclclclclclcccccc oosoooooooooooooooooooooooooooo ely papapapapapapapappapappapaapapapaaaapapaapaaaaapackckkkckckkkkkckkkkkkckkkkckkkkkkkkkkkkkkkkkkkkkkckkkkkkkkkkcckccc edededededededededddeddeddededededededededededddedededeedddedeeeeeeeedededdedddddddddddd tttttttttttttttttttttttttttttttttttttogogoogogogogogogogogooggoggoogogogogggggoogoggogogogoggogogoggogogogogogoggoogoggogooogoogggogoggooogogoggogggggoogogo etetetetetetettettteeetettteteeettettttthhehhhhhhhhhhhhhhhhhhhhhh r

(b)i)i)i)iiii)iiiiiii ReReReReReReReReReReReRRReReRRRReReReReReRRReReRReReRRRReRReRReRReRReReeeeeeeeeeeeeeR dududdddddduddduddddddddddddddddddddddddddddddd ceeeeeeeeeeeeeeeeee hhhhhhhhhhhhhhhhhhhhhhhhhhhhheaeaeaeeeeeeeeeeeeeeeeeeeeee t gagaagagaagagagagaagaagaagagagagagagagaaagagaagaaaaagaaaaagaaaagggagaaggagaaagagggagagagggggggggggggg ininininnninnnnninnininininiinininininininnininininiiniiiiininnnnninnnninnnniiiiii bbbbbbbbbbbbbbbbbbbbbbbby y y y y y yyyyyy yyyyy yyyyy yy liqu ddiddidiiididdddddddd nnnnnitiiii rorororororogegegegegegennnnn throu
Vaacuccucucucucucucucucucuccuccuccucucuccccucucucuccuccucucucucccuccuuuuuuuuuuuuuuuumumuuuuuuuuuuuuuu ddddddddddddddddddddddddddddddddddddddddddddddoeoeeoeoeoeoeoeeoeoeoeeoeoeoeeeooooooooooooooooooooooooooooooooo s s ssssssssssssssssssssss ssss ssssssss nonononononononononononononononononnnnn tttttt ttttttttt coc nducucucucucuctttttt aasaaaa  it
rererrrrrrerrerrrrrrrrrrreeeeeququqqqqqqqqqqqqqqqqqqqqq irirrrrededededdeddddedddedededdddedddddedededededddedededdedededdeddededdedeedeeeddededdeeedeeedde ffffffffffffffffffffffffffffffffffffffffffffffffororooororororororoorororoorororoorroroorroroorororororoooooorororororoorroroooororoooororror cccccccccccccccccccccccccccccccccccccconoooooooooooooooooooooooooooooooooo ductctctctctctioioioioioion n nnnn tototottot tak
nininininnininnninnnninnnnnnnnnnnnnnnnnnnnnnnnnnnnnn trrtrtrtrtrtrtrtrtrtrrrrrrtrrogogogooooooooooooogooooooooooooooooooogoooooo eneneneeneneneneeneneneneneneneneneeenenneneneneneeeeneeneneeeeneeeeeneneneeneennenneneenennn iiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn lillililiilililililiililiiiliiliiiililllll quididdididid sssssstatatatatatatetetetetete. 

= 5055050505555055050505055550505505055555555555555 xxxxxx 000000.3.3.3.3.3.39 9 9 99 9 xxxx xx (-196
422222222121212121212 JJJJJJ

www.KiasuExamPaper.com 
46



5
I = 0.023 A [1]

(c) 

[1] 

(d)i V = 2400 / 3600 
= 4.0 V

[1]
[1]

(d)ii X to Y
X has a greater potential of 3.0 V than Y at 2.0 V. 

[1]
[1]

light intensity
Fig. 12.2

2400

800

0 V than Y atatatatatatttttatat 222222.0.0.0.0.0.0 VVVVVV.
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12 Or

(a) Faraday’s Law of electromagnetic induction states that the 
magnitude of the induced EMF in a circuit is directly proportionate to 
the rate of change of magnetic flux in the current. 

[1]

(b) When the string vibrations, the magnetic flux linking the coil 
changes. 
The change in magnetic flux generates an induced current. 
The induced current creates an induced emf in the coil, causing the 
signal to be generated. 

[1]
[1]
[1]

(c) No signal will be generated. 
There is no change of magnetic flux as nylon is not an electrical 
conductor. 

[1]
[1]

(d)i Period = 8 ms
Frequency = 1 / 0.008
= 125 Hz

[1]

[1]

(d)ii Frequency remains the same
Amplitude of the sound wave increases.

[1]
[1]ncreases.

www.KiasuExamPaper.com 
48



7
Paper 3

1 (a)i L = 2.5 cm
d = 1.4 cm [1]

(a)ii It is the diameter of a circle, and it is difficult to ensure that the 
measurement passes through the center of the circle, to take repeated 
reading from different sides and take the average.

Or

Difficult to determine the inner diameter, can use a inner jaw of Vernier 
calipers 

[1]

(a) iii Disagree. 
2 is the area of the circle, not circumference, so the total uncoiled 

length equation is not correct. 

[1]
[1]

(b) i L1 = 8.0 cm
e = 5.5 cm

[1]
[1]

(b)ii T = 0.17 x 5.5 = 0.935 N [1]

(c)i A = 60.0 cm
B = 40.0 cm
C = 80.0 cm

[1]

(c)ii Wr (0.600) + 0.9 (0.400) = 0.935
Wr = 0.958 N  
(actual mass is 100g)

[1]
[1]

2 (a) 60.0 cm (accept 58.0cm to 62.0cm, must be 1 dp) [1]

(b)i 27.1s (accept 25.0s – 30.0s) [1]

(b)ii T = 1.36s
T2= (1.36)2 = 1.85 s2

[1]
[1]

(c) Human reaction time of starting and stopping of the stopwatch. [1]

(d) Constant variable: mass of bob, distance between cork and table
Description of experiment that will fulfil requirements
Accurate results: take more readings then obtain the average / take time 
for more oscillations and then take the period. 
Graph of T2 vs h
m is the gradient of the graph. 
H can be determined from substitution of values from a point on the best 
fit line

[1]
[1]
[1]

[1]
[1]

3 (a) 3.0 V or measured value [1]

(c) d = 10.0 cm,
I = measured value to precision of 2d.p. (precision of given ammeter) [1]

(d) Measured value as per correct precision and units.
d / mm , I / A , V / V ,  1/I  / A-1 [4]

nce, sosososososo tthe

0 cm
r (0.60000000000000000000000000000000000000000000000) ) )) ))) )) ++++++++++++++++++++++++++++++++++++++++++++++++++ 0.9 (0(0(0(0(0(0((0(0(0(0(0(0(0(0((0(0(0(0(((0((0((((0((0(00(00000000000000.4444444444444444444444444444444444444400000000000000000000000000000000000000000000000000000000000000000000000000000 ))))))))))))))))))))))))) ==== 0.00000 9393993939393939393939393939393939399399393939939393999933339999333333339999933339333333933555555555555555555555555555555555555
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(e) Graph of d/mm (y-axis) vs 1/I  / A-1 (x-axis)  - axes

Plot - plot
Best fit line - graph
More than half the page - scale

[1]
[1]
[1]
[1]

(i) Gradient = (y2-y1) / (x2-x1)
= 300 (accepted 200-500)

[1]
[1]

(ii) Using linear law,  y=mx+c 
Sub d  = 0 (meaning y = 0 for the graph), use a selected point on the 
best fit line to find the I0.

[1]
[1]

(iii) 500 [1]

(d)i R = 100 E / I0d0 (using values found above) [1]
[1]

(d)ii Kinks in the resistance wire [1]

(d)iii Take readings from portions of the wire that does not have kinks. [1]

(e) Graph with a steeper gradient [1]

does nnnnnnotototototot hhhhhhave
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Answer all questions.

For each question, there are four possible answers A, B, C and D.

Choose the one you consider correct and shade your choice on the Multiple Choice Answer Sheet.

1 Which of the following shows the best estimate of the diameter of Earth?

A 1.3 x 103 km B 1.3 x 104 km 
C 1.3 x 105 km D 1.3 x 106 km

2 A micrometer is used to measure the thickness of a metal sheet.

Diagram 1 shows the reading on the micrometer when it is tightened with nothing between the
jaws. Diagram 2 shows the reading taken with the metal sheet between the jaws.

diagram 1 diagram 2

What is the thickness of the metal sheet?

A 1.82 mm B 1.86 mm 
C 3.32 mm D 3.36 mm

40

30

0

40

40

30
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3 Three boys P, Q, and R participated in a race against one other. They started from the same 
starting point. The three diagrams show their speed-time graphs.

P Q R

Which statement about the positions of the boys after 10 s of the race is correct?

A P leads Q and R
B Q leads P and R
C R leads P and Q
D P and R share first place

4 A skydiver falls at terminal velocity. He then opens his parachute. 

Which row gives the direction of the resultant force on the skydiver and the direction of the 
acceleration of the skydiver, immediately after the parachute opens? 

resultant force acceleration

A downwards downwards

B downwards upwards

C upwards downwards

D upwards upwards

5 10

6

speed / ms-1

time / s
0 2 10

4

speed / ms-1

time / s
04 10

5

speed / ms-1

time / s
0
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5 A sledge of mass 15 kg is pulled across a level ground with a constant speed of 0.50 ms-1 by a 
horizontal force of 30 N. 

What is the frictional force experienced by the sledge? 

A 7.5 N B 23 N 
C 30 N D 120 N

6 A rock is hung from a rope and given a sideways push close to the surface of the Earth.

If the same arrangement were to be given the same sideways push close to the surface of the 
Moon, what would happen to the rock? 

A The rock will move with more ease as it has less mass.
B The rock will move with more ease as it has less weight.
C The rock will move with the same ease as it has the same mass.
D The rock will move with the same ease as it has the same weight.

0.50 ms-1

30 N

g y

push

surface of Earth

www.KiasuExamPaper.com 
55



5

BSS/2019/Prelim Exam/4E Physics Paper 1 [Turn over

7 An astronaut conducted an experiment on Mars in which she placed a rock on a spring balance 
and then on a beam balance. The gravitational field strength of Mars is larger than that of the 
Moon.

Which set of results is correct when the same experiment with the same rock was conducted on 
the Moon?

spring balance reading beam balance reading

A greater than in Mars less than in Mars

B greater than in Mars same as in Mars

C smaller than in Mars less than in Mars

D smaller than in Mars same as in Mars

8 Two immiscible liquids, P and Q, are poured into a beaker. After the liquids have settled, an   
object R is placed in the beaker. The diagram below shows the final position of object R.

                

What conclusion can be made? 

A Object R is denser than both liquids P and Q.
B Object R is denser than liquid P but less dense than liquid Q.
C Object R is denser than liquid Q but less dense than liquid P.    
D Object R is less dense than both liquids P and Q.

liquid P

liquid Q

object R
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9 The diagram shows a toy balanced on the edge of a table and at rest. The toy has a metal ball 
attached to it. 

Where is the likely centre of gravity of the toy? 

10 Three identical hollow pipes X, Y and Z have one or two identical weights attached to their inner 
surfaces as shown below. 

X Y Z

Which row best describes the stability of the pipes? 

X Y Z

A neutral equilibrium stable equilibrium unstable equilibrium

B neutral equilibrium unstable equilibrium stable equilibrium

C stable equilibrium neutral equilibrium unstable equilibrium

D stable equilibrium unstable equilibrium neutral equilibrium

table

metal ball

toy

A

B
C

D
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11 A block was pulled up along a slope.

What is the magnitude of h, the increase in vertical height of the block?

A 2.0 m B 6.0 m
C 8.0 m D 10 m

12 Alan, Darrel, Jake and Kent squat on concrete steps as shown. Each person carries a sphere 
which is of the same size but of different mass. They drop the spheres onto a smooth level sand 
pit.

Who carries the sphere which will sink the deepest in the sand?

A Alan
B Darrel 
C Jake
D Kent

distance moved 
along slope 25 m

weight of block 5 000 N

h m

pull 1 600 N

frictional force 
400 N

Kent carries 
100 g

Jake carries 
150 g

Darrel carries 
200 g

Alan carries 
300 g

4.0 m

sand pit

3.0 m

2.0 m

1.0 m
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13 A simple mercury barometer is used to measure atmospheric pressure as shown below. 

What is the pressure at X?

A 150 mm Hg B 650 mm Hg
C 800 mm Hg D 950 mm Hg

14 A glass vessel is connected to a side-arm through a tap.

With the tap closed, the depth of water in the vessel is h. When the tap is opened, water flows 
into the side-arm. The depth of water in the vessel falls.

The diagram on the right shows the water levels before they have settled.

When the levels have settled, which statement is true?

A h = x B y = x

C h = y + x D h = y – x

80 cm

15 cm
0 cmX

glass vessel

side-arm

tap closed
tap open

h y
x
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15 A fixed mass of gas is compressed while kept at constant temperature.

How will the properties of the molecules of the gas change?

average distance 
between molecules

frequency of collisions 
between the molecules 

and the walls of the 
container

average speed of 
molecules

A decreased decreased increased

B decreased increased no change

C increased decreased no change

D no change increased decreased

16 A centimetre scale is fixed next to an unmarked mercury-in-glass thermometer. At ice point the 
length of the mercury thread is 1.5 cm. At 60 °C, the length of the mercury thread increases to 
9.5 cm.

What is the length of the mercury thread at steam point?

A 13.3 cm B 14.3 cm
C 14.8 cm D 15.8 cm

17 A Brownian motion experiment involving smoke particles in air was conducted. 

What best explains why heavy particles settle down quickly but very small particles remain 
suspended for long period of time?

A Air pressure has a greater effect on smaller particles.
B Random molecular bombardment by air molecules keeps the small particles suspended.
C The earth’s gravitational field does not act on very small particles.
D The small smoke particles have the same density as air.
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18 A student filled an upright ring-shaped container completely with warm water. He then placed a 
pack of dry ice at a corner of the container.

Which diagram correctly illustrates the convection current that was set up?

A B

C D

lid

warm water
pack of dry ice
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19 A metal box has four different surfaces of equal area: dull black, shiny black, dull silver and shiny 
silver. 

The box is filled with boiling water so that each surface is at the same temperature. A sensor 
measures the amount of radiation from each surface. 

Which surface emits radiation at the slowest rate and which surface emits radiation at the fastest 
rate?

emits radiation slowest emits radiation fastest

A dull black shiny silver 

B dull silver shiny black 

C shiny black dull silver

D shiny silver dull black

20 Two liquids X and Y of equal weight are put in identical vessels, and thermal energy is supplied 
to them at the same rate. The temperature-time graphs are as shown.

Which statement(s) is(are) true?

I Y has a higher freezing point than X.
II Y at liquid state has a larger specific heat capacity compared to X at liquid state.
III Y has a larger specific latent heat of vaporisation than X.

A II only
B III only
C I and II only
D II and III only

temperature

time

X

Y

sensor

meterdull silver
shiny silver
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21 Some wax in a test tube was heated till it melted. It was then allowed to cool. The temperature-
time graph during the cooling process is shown.

Which statement is correct?

A Along PQ, the molecules gain internal energy.
B Along QR, the molecules lose kinetic energy.
C Along QR, the molecules lose potential energy.
D Along RS, the molecules gain potential energy.

22 Air is blown into ether through the glass tube as shown in the diagram. 
After some time, it is observed that the film of water freezes into ice.

Which option best describes the processes that result from blowing the air?

rate of evaporation of ether temperature of ether heat transfer 

A decreases falls from ether to water

B decreases rises from ether to water

C increases falls from water to ether

D increases rises from water to ether

temperature / °C

time / min

P

Q R

S

a film of water

       blown air

ether

glass tube

wooden board
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23 Water waves can be used to demonstrate refraction by passing them in a trough of water of 
different depths.

Which statement describes why the water wave changes direction as it passes into shallow 
water?

A The frequency of the wave decreases.
B The frequency of the wave increases.
C The speed of the wave decreases.
D The speed of the wave increases. 

24 Which statement about the components of the electromagnetic spectrum is not correct?

A Microwaves have shorter wavelengths compared to those of radio waves and they are used 
in airport security to detect metallic objects in passengers’ baggage.

B Radio waves have lower frequencies compared to those of gamma rays and they are used 
in television broadcasts.

C Visible light have higher frequencies compared to those of microwaves and they are used 
in lasers to weld metals together.

D X-rays have shorter wavelengths compared to those of ultraviolet rays and they are used 
to check flaws in metal welds.

25 A student holds a sheet of paper with letters on it facing a plane mirror. The letters on the paper 
are shown below.

What does the student see in the mirror?

A B C DA B C D

wavefronts

wave 
direction

deep water shallow water
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26 The figure shows a semi-circular glass slab with centre O. The glass has a critical angle of 45°.

What happens when a ray of light, perpendicular to the diameter POQ, is incident at R?

A The light ray emerges at O.
B The light ray emerges at some point between O and P.
C Total internal reflection occurs at O.
D Total internal reflection occurs at some point between O and P.

27 The converging lens in a camera is used to make an image on a film.

At which point could an object be placed so that it forms a diminished image?

28 The diagram shows the trace on a cathode-ray oscilloscope when a microphone which is 
connected to it picks up a sound.

Which trace is obtained when the sound wave is changed to one that has the same loudness 
but of higher pitch?

            
A B C D

A B C D

film
focal length 

of lens

2 x focal length 
of lens

R

P

O

Q

45°
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29 An attendant is filling up a car with petrol at a petrol station. 

Which of the following describes how electrostatic charges becomes a hazard? 

A As the car is filled with petrol, the petrol vapour gets ignited by the sparks between the 
attendant and the car when they discharge accidentally. 

B As the car is not earthed, charges on the car ignite the fuel inside the car’s petrol tank. 
C Charges on the car flow through the hose to the underground petrol reservoir, causing the 

petrol to catch fire. 
D The attendant gains charges due to friction of his clothes and he gets an electric shock 

when he touches the car. 

30 The graph shows how the current flowing through a 12 V lamp varies with the potential difference 
(p.d.) across the lamp.

From the graph, which statement correctly describes the resistance of the lamp as the p.d. 
increases?

A The resistance of the lamp decreases throughout the voltage range.
B The resistance of the lamp increases at first and then decreases.
C The resistance of the lamp increases throughout the voltage range.
D The resistance of the lamp remains constant.

0

current / A

4

3

2

1

p.d. / V2 4 6 8 10 12
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31 A piece of wire init This wire is then stretched evenly until it is twice 
its initial length as shown below. The volume of the wire remains unchanged.

What is the new resistance of the wire? 

A B
C D

32 A filament lamp is connected to a 12 V battery as shown.

When the circuit is switched on for 2.0 minutes, 4.0 C of charges flow through the circuit. 

What is the amount of electrical energy that is converted into light and thermal energy in the 
lamp?

A 6.0 J B 24 J
C 48 J D 96 J
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33 A d.c. circuit is set up as shown. The electromotive force of the battery is 12 V.

What is meant by the electromotive force of the battery is 12 V?

A It takes 1.0 s to drive 12 C of charge around the circuit.  
B It takes 12 s to drive 1.0 C of charge around the circuit. 
C It takes 1.0 J of energy to drive 12 C of charge around the circuit. 
D It takes 12 J of energy to drive 1.0 C of charge around the circuit.

34 Each lamp in the circuit below is rated 9.0 V, 36 W.  A, B, C and D are 6 A fuses.

Which fuse will blow when the switch is closed?

A

B
C

D

9.0 V

A

V
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35 The diagram shows the circuit formed when a rice-cooker is plugged into a mains socket. 

What is the fault in this circuit arrangement?

A The earth wire is connected wrongly. 
B The fuse is connected to the wrong wire. 
C The fuse rating is too low.
D The switch is connected to the wrong wire.

36 The diagram shows the direction of the compass needle when placed near two bar magnets. 

What are the likely poles at X and Y?

pole at X pole at Y

A North South

B North North

C South North

D South South

X                                             Y

N

neutral wire

resistance of heating 

230 V mains 
supply

live wire

10 A fuse

metal case
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37 Four metal rods are placed, one at a time, inside a coil of copper wire.

The table below gives the results of the experiment.

Which rod would be the most suitable to use for the core of a coil in a circuit breaker?

metal 
rod

number of paper clips picked up 
when there is current in the coil

number of paper clips still attracted 
when the current is switched off

A 1 0

B 20 2

C 35 0

D 35 30

38 The diagram below shows a positive charge entering a magnetic field directed into the paper. 

Which path correctly illustrates the motion of the positive charge? 

X X X X X

X X X X X

X X X X X

X X X X X

X X X X X

X X X X X

+

A

Dmagnetic field

X
B

X
C

direction of current 
in coil of copper 

wire

metal rod

paper clips
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39 A solenoid is placed in between a magnet and an iron nail that are freely suspended from the 
ceiling. The magnet is then moved away from the solenoid as shown.

What is the direction of the current flowing through the fixed resistor and the direction that the 
iron nail moves?

direction of current 
through the resistor direction of movement of iron nail

A to the left away from solenoid

B to the left towards solenoid

C to the right away from solenoid

D to the right towards solenoid

40 A supply of peak value 5.0 V and of frequency 50 Hz is connected to the Y-input terminals of a 
cathode ray oscilloscope. The Y-gain and time-base settings are set at 5.0 V per division and 
10 ms per division respectively.

Which trace is obtained?

A B

C D

movement of magnet
NS
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Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

B B A D C C D B B C

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20

B C C B B C B B D D

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30

C C C A B B A A A C

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40

C C D B D A C A B D
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Section A

Answer all the questions in the spaces provided.

1 When out in the open sea, ship X and ship Y use a steel cable to transfer cargo from one to the 
other. Fig. 1.1 shows how the steel cable looks like when a cargo of mass 130 kg is exactly in 
between the two ships. The ends of the cable connected to each ship are positioned at the same 
height above the surface of the sea. The gravitational field strength is 10 N/kg.

Fig. 1.1

(a) Calculate the weight exerted by the cargo.

weight of cargo = [1]

(b) By means of a scaled drawing, find the tension in the steel cable.

tension in the cable = [3]

ship X ship Y130 kg

20°
TA

20°

TB ship Yship X
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2 (a) State the principle of moments.

[2]

(b) Fig. 2.1 shows part of the boiler of a steam engine. Thermal energy is transferred to the 
water in the boiler by conduction.

Fig. 2.1

The boiler has a valve which allows steam to escape if the pressure inside the boiler is too 
high. The pressure in the boiler is controlled by the valve connected to a pivoted lever arm. 
The uniform lever arm has a movable mass M which is used to adjust the pressure at which 
the valve opens.

(i) The surface area of the valve in contact with the steam is 4.0 10-2 m2.

Calculate the upward force on the valve when the pressure in the boiler is 20 kPa.

force = [2]

thermal energy

valve

water

10 m 5.0 m
pivot

lever arm mass M
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(ii) The length of the uniform lever arm is 20 m and the weight of the lever arm is 100 N. 
By placing mass M 10 m away from the valve, the valve opens when the pressure in 
the boiler is 20 kPa.

Calculate the weight of M. 

weight = [2]

(iii) State how the mass M should be moved so that the valve of the boiler is opened at a 
pressure higher than 20 kPa. Explain your answer.

[2]
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3 (a) Fig. 3.1 shows a soccer ball on the ground being stepped on by a foot.

Fig. 3.1

It is observed that the volume of the soccer ball decreases while the temperature of the air 
in the ball remains the same. 

Using the kinetic model of matter, state and explain how pressure of the air in the ball 
changes. 

[3] 

(b) Fig. 3.2 shows a mercury manometer that is being used to measure the pressure in a 
chamber. The pressure due to the air trapped in the chamber is found to be 810 mm Hg. 
The density of mercury is 13 600 kg/m3.

Fig. 3.2

Determine the atmospheric pressure, leaving your answer in Pa.

    pressure = Pa [2]

foot
soccer ball

air

chamber h = 50 mm
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4 Fig. 4.1 shows an igloo, which is a small dome-shaped house built by Eskimos from blocks of 
hard snow. The Eskimos live in very cold regions near to the North pole.

The entrance is dug lower than the sleeping area to create a cold sink where cold air flows to.
The cross-section of an igloo is shown in Fig. 4.2. 

                    Fig. 4.1                                                    Fig. 4.2

(a) State one thermal property of the hard snow blocks that makes them suitable for building 
igloos.

[1]

(b) Suggest one way by which the Eskimos can reduce their rate of heat loss by radiation when 
they sleep. Explain your answer.

[2]

(c) Explain the process of how the heat from the Eskimos keep the igloo warm inside even if it 
is cold outside.   

[2]

Eskimo

igloo

sleeping 
area

sleeping 
area

cold sink
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5 Geothermal energy makes use of heat from the Earth’s interior to generate power. Fig. 5.1
shows 1 200 kg of cold water at a temperature of 25 °C is pumped down to the hot rocks of the 
Earth’s interior. 750 kg of it returns as hot water and the rest returns as steam, both at a 
temperature of 100 °C.

Fig. 5.1

The specific heat capacity of water is 4 200 J / (kg °C) and the specific latent heat of vaporisation
of water is 2.3 × 106 J / kg.

(a) Distinguish between the specific heat capacity of water and the specific latent heat of 
vaporisation of water.

[2]

(b) Calculate the energy needed to heat 1 200 kg of water from 25 °C to 100 °C. 

energy = [2]

(c) Calculate the energy needed to produce steam at 100 °C. 

energy = [2]

Earth’s surface
hot water 

and steam
at 100 °C

cold water
at 25 °C

cracks in 
hot rocks
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6 (a) State what is meant by critical angle.

[1]

(b) Fig. 6.1 shows the cross-section of an optical fibre. The optical fibre has a very thin glass 
of the glass core is 1.65. 

Fig. 6.1

(i) The glass core is surrounded by a plastic cladding. 

State and explain which material has a higher refractive index and explain your answer.

[2]

(ii) The light ray enters the air-glass interface at 45°.

Calculate the angle of refraction in the glass core.

angle of refraction = [2]

(iii) Prove that the minimum value for i is 37.3°. 

[2]

plastic cladding

air
glass core

i
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7 Fig. 7.1 shows a potential divider made from a thermistor fixed resistor. The 
potential divider is connected in series with a 12 V d.c. power supply. A voltmeter is connected 

Fig. 7.1

(a) At the current room temperature of 30 °C, the resistance of the thermistor 

Calculate the reading on the voltmeter. 

voltmeter reading = [2] 

(b) The temperature of the room is gradually decreased. 

State and explain what happens to the reading on the voltmeter. 

[2] 

12 V

V
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8 Fig. 8.1 shows an electric heater used in a shower. 

Fig. 8.1

(a) Wires X, Y and Z are connected to the mains power supply. Identify these wires and device 
W. 

wire X: 

wire Y: 

wire Z: 

device W: 
[2]

(b) In a faulty water heater, an electric current flows from the heating element to the copper 
pipe and the water that flows inside. This puts the user at risk of electric shock when the 
shower is used. 

(i) Explain how wire Z protects the user from electric shock. 

[2]

(ii) State the colour of the insulation for wire Z.

[1]

wire X
wire Y
wire Z

device W

shower 
head

plastic 
case

coils of 
copper pipe

water supply from tap

heating element
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(c) The water heater consumes 3.0 kW of power as it operates on 240 V a.c. Assume that the 
efficiency of the water heater is 100%. 

The cost of electricity supplied is $0.30 per kWh. 

Calculate the total cost of using the water heater for 30 minutes a day for 30 days. 

total cost = [2]
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9 Fig. 9.1 shows a type of electric door lock. 

Fig. 9.1

The lock is closed when the position of the iron bolt is as shown in Fig. 9.1.

(a) Explain how closing the switch in the circuit allows the door to be opened. 

[2]

(b) The door’s iron bolt is changed to a thicker piece of iron. When the switch is closed, the lock
remains closed. 

Without doing further changes to the bolt, suggest two other changes that could be made
in order to open the lock.

[2]

iron core

coil

spring

iron bolt

door

door opens in
this direction
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Section B (30 marks)

Answer all the questions in this section.

Answer only one of the two alternative questions in Question 12.

10 An engineer designs a device that can be used to monitor the thickness of pipes as shown in 
Fig. 10.1.

Fig. 10.1

The device emits an ultrasound pulse of frequency 4.0 x 106 Hz. The pulse travels through the 
wall of the metal pipe and is reflected by the inner wall back to the device. The returning pulse
is picked up by the receiver. Both the transmitter and the receiver are connected to a cathode-
ray oscilloscope (c.r.o.)

The metal pipe is made of steel. Table 10.1 shows the speed of sound in different media.

Table 10.1

medium speed of sound / ms-1

air 340

glass 4 000

steel 6 100

water 1 400

(a) (i) Determine the wavelength of the ultrasound pulse in the wall of the pipe.

wavelength = [2]

wall of 
the pipe

d

to c.r.o.

transmitter receiver
device

chemical 
solution

metal pipe
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(ii) At one point of time, the series of compressions and rarefactions of the ultrasound wave 
in the wall of the pipe is as shown in Fig. 10.2.  Points A, B, C and D are at the centres 
of regions of compression.  

Fig. 10.2 (not to scale)

Determine the distance between points A and D.

distance = [1]

(b) The thickness of the pipe is 4.0 mm.

(i) Determine the time interval, in μs, between the emitted pulse and the reflected pulse.

time interval = μs [2]

(ii) The c.r.o. has a time base setting of 100 ns / div. Fig. 10.3 shows the emitted pulse on
the c.r.o. On Fig. 10.3, draw the reflected pulse.

Fig. 10.3
[1]

A B C D

100 ns

emitted 
pulse
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(c) Suggest and explain how your answer in (b)(ii) will change if the chemical solution corrodes 
the metal pipe.

[2]

(d) The engineer’s colleague suggests that the device should be placed at the bottom of the 
pipe in order to better monitor the thickness of the pipe. Explain how this can better monitor 
the thickness of the pipe.

[2]
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11 (a) Fig. 11.1 shows a simple setup that can be used to detect seismic waves from earthquakes. 
The setup consists of a bar magnet suspended from a spring hanging from a metal rod. The 
metal rod transmits vibrations from the earth and the magnet moves in and out of the coil 
when there is an earthquake. The coil is connected to a cathode-ray oscilloscope (c.r.o.) 
that monitors the e.m.f across the coil.

      

Fig. 11.1                                              Fig. 11.2

Fig. 11.2 shows the trace that was displayed on the c.r.o. during a particular earthquake. 
Each complete oscillation of the same magnitude represents one tremor.

(i) Describe and explain how a trace shown on the c.r.o. in Fig. 11.2 is obtained when 
there is an earthquake.

[4]

(ii) On Fig. 11.1, indicate the direction of the current in the coil when the south pole of the 
magnet is moving into the coil. [1]

metal rod

spring

bar magnet

c.r.o.

coil

N

S
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(b) An output voltage of 2.0 V from a generator is connected to the primary coil of a step-up 
transformer with a turns ratio of 50 : 1. The current in the secondary coil is 2.4 mA. The 
transformer is 75% efficient.

(i) State the metal used for the core of a transformer.

[1]

(ii) Calculate the current in the primary coil.

current = [2]

(iii) State two reasons why a typical transformer is not 100% efficient.

[2]
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12 EITHER

A car travelled along a smooth and straight road with a uniform speed of 20 ms-1 for 4.0 s. It 
then experienced uniform deceleration until it came to a stop 5.0 s later. It remained stationary 
for 2.0 s before it started to travel in the opposite direction. Its speed increased at a decreasing 
rate to reach 25 ms-1 after 8.0 s. After that it travelled at a uniform speed for another 6.0 s.

    (a) (i)   In the space below, sketch the velocity-time graph of the car. 

[3]

      (ii)   State what is meant by uniform deceleration.

[1]

(iii) Calculate the deceleration of the car. 

deceleration = [2]

       (b) Given that the mass of the car was 1 500 kg, determine the retarding force that was acting 
on the car from 4.0 s to 9.0 s. 

retarding force = [2]
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(c) When the car was accelerating in the opposite direction, the driving force produced by the 
car engine was constant throughout its journey. 

Explain, in terms of forces acting on the car, why the velocity was increasing at a 
decreasing rate, even though the driving force was constant.

[2]
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12 OR

A golf club hits a stationary golf ball.  Fig. 12.1 shows three stages in the process.

Fig. 12.1

(a) Explain how the principle of conservation of energy applies during the impact.

[3]

(b) Using ideas about energy, explain why the speed of the golf ball does not depend on its 
mass.

[2]

before impact

during impact

after impact

www.KiasuExamPaper.com 
92



21

BSS/2019/Prelim Exam/4E Physics Paper 2 [Turn over

(c) The golf ball rises from the ground at A to a vertical height of 16 m at B before landing on 
the ground at C, as shown in Fig. 12.2. You may assume that there is no air resistance as 
the ball travels from A to B to C.

Fig. 12.2 (not to scale)

The mass of the ball is 0.045 kg. The gravitational field strength g is 10 N / kg.

(i) Calculate the increase in gravitational potential energy of the ball between A and B.

increase in potential energy = [2]

(ii) At B, the kinetic energy of the ball is 2.5 J.

Calculate the kinetic energy of the ball at A.

kinetic energy = [1]

(iii) Calculate the speed of the golf ball just before it lands at C.

speed = [2]

A

B

C
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Paper 1 [40 marks]

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

B B A D C C D B B C 

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20

B C C B B C B B D D 

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30

C C C A B B A A A C 

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40

C C D B D A C A B D 

Paper 2 Section A [50 marks]
1)(a) Weight of cargo = 130 x 10 = 1 300 N A1

(b) Using a min. scale of 1 cm: 200 N B1

Diagram correctly drawn (either parallelogram method or tip-to-tail method) B1

Allow ECF for weight of cargo from (a)
TA =  TB  = 1 900 N (accept values from 1 800 to 2 000 N) A1

2(a) For any system to be in equilibrium, B½

total clockwise moments is equal to total anticlockwise moments B1

about the same pivot B½

(b)(i) F = P A

= 20000 4.0 10-2 m2 C1

= 800 N A1

(b)(ii) By Principle of Moments, Clockwise moments = anticlockwise moments

800 5 = 100 10 + W 15 Allow ECF from (b)(i) C1

W = 200 N A1

70 °TA

1300 N

70 °TB

A 

= 1 300 0 0 0 0 0 0 00 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

200 N
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2

(b)(iii) Mass M should be moved further from the pivot. B1

  With a larger release pressure, a larger force is produced at the valve, which means the 

clockwise moment is increased. Hence a larger anticlockwise moment is needed to 

balance this increased clockwise moment. B1

3(a) As the volume of the ball decreases, the number of air particles per unit volume 

increases. B1

  Air particles in the ball collide more frequently with the inner walls of the ball. B1

  The air particles then exert a larger force on the inner walls of the ball. Since pressure is 

the force per unit area, the pressure exerted increases. B1

  
(b)   Patm = 810 – 50 = 760 mm Hg C1

     = 0.76 x 10 x 13 600

     = 103 360 Pa  103 000 PA (3 s.f.) A1

4(a) They are poor heat conductors / poor emitter of radiation / poor absorber of radiation  

   hence heat transfer into and out of igloo is slower. B1

(b)  Any one of the following sets of answers:

The Eskimos can curl their legs close to the body to reduce their surface area B1

exposed to the surroundings, so heat loss by radiation from their bodies is slower. B1

The Eskimos can wear silver / white coloured clothes, as such clothes are B1

poorer emitters of radiation so that heat loss from their bodies is slower B1

(c) When air around the eskimos is warmed, it becomes less dense and rises B½

   Hot air is trapped at the top of the igloo. B½

   The cold air which is denser sinks into the cold sink and flows out of the igloo. B1

5(a)  Specific heat capacity is the amount of thermal energy required to raise the temperature 

of 1.0 kg of water by 1.0 °C.   B1

  Specific latent heat of vaporisation is the amount of thermal energy required to change 

1.0 kg of water into steam without a change of temperature. B1

(b)  Heat needed  = m    

     = 1 200 x 4200 x (100 – 25) C1

     = 3.78 x 108 J  A1

(c)  Heat needed  = mlv    

     = 450 x 2.3 x 106 C1

     = 1.04 x 109 J  A1

(3 s.f.)
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6(a) Critical angle is the angle of incidence in the optically denser medium for which the angle 

of refraction in the optically less dense medium is 90°. B1

(b)(i) In order for total internal reflection to occur, light ray must travel from an optically denser 

medium to an optically less dense medium.   B1

  Therefore, glass core has a higher refractive index than plastic cladding. B1

(b)(ii)  
sin 45°

sin r
= 1.65 C1

    r = 25.4° A1

(b)(iii)  
1

sin c
= 1.65 M1

    c = 37.3° A1

  

7(a)  voltmeter reading = 
6
7

x 12 C1

       = 10.3 V (3 s.f.) A1

(b) The
6

6 + RTH
x 12 where 

RTH is the resistance of the thermistor. B1

   As the resistance of the thermistor in

resistor will decrease and voltmeter shows a smaller reading. B1

   Alternative explanation
   As the resistance of the thermistor increases, the total resistance of the circuit increases 

and the current in the circuit decreases. B1

   Since resistor is given by V = IR, if current 

decreases, potential difference decreases and voltmeter shows a smaller reading. B1

   

8(a) Wire X: Live wire 

Wire Y: Neutral wire B2

Wire Z: Earth wire 

Device W: fuse   

(b)(i) The large current flows through the earth wire to the ground. B½ 

The fuse will melt (or circuit breaker will trip) and break the circuit. B½

Thus the high voltage source is disconnected from the water heater and the water inside 

will no longer be live, preventing electric shock. B1  

(b)(ii) green and yellow B1

1 mark for every two correct answers

V (3 s.f.f.fff.f.f.f.fff.f.f.ff.f.ffffffffffffffffff ))))))))))))))))))))))))))))))

6
6 6 ++ RRTTH

x x 12 wh

he resistataaaaatattatatataattaaaaaaaaaaaaaaaaaaaaaaancncncncncncnccncncnnnnnnnnnnnnnnn ee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee of theh tthermmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmissssssssssssssssssssssssssssttor. 

As theeeeeeeeeee  rerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr sisissisisissisisisisisisiststststststststststststststaaaaance eeeeeeeeeeeeeeeeeeeeeeeeeee ofofoooooooooooooooooooofoooooooooof ttttttttttttttttttttttttttthehehehhhehehehehehhhhhehhhhhhhhhhhhhhhhhhhhh ttttttttttttttttttttttttttttheheheheheheheheheheheheheheheheheheheheehhhhhhhhhhh rmrmrmrmrmrmrmrmrmrmrmrmrmrmrrmrmrmrmrmrmrmrrmrmrmrrmmmmmmmmisisisisisisissisississisisssssisisissssiisiii tototototottototototototoototototototootoooooootottt r innnnnnnnnnnnnnnnnnnnnn

rereeeererreeerrrereeereerrerererrerereeereeeesistststtstststtstststttttststtttstststtttttttstttsssss ororooooooooooooooooooooooooooo  will dededeedededeedeeddeddeeeddd crccccccccccccc eaeaeeeeaeeeeeeeeeeeeeeeaeaaaee ssssssessssssssssssssssssssssssssss andd vovovovovovovovovovovovovovovovovooooooooooooov ltltltlttltltltlttltltltlltlttttltltltlttltllttlttmememememememmememememememmeemememememememmmmmememmeemememmemememmmememmmeemeeeeeetetetetetetetetetetetetetetetetetetetetetetetetetetettetteteeetttteeeeeeeeeer rrrrr rrrrrrr r rrr rrrrr rrrrrrrrr r shshshhshhhshhhhshhhssshshsssshhowowowowowowowowowowwowwowowowwwowwwowwowowwwwowowwwowowwowwwoo s a smsmsmsmalalalalleleleler rrr rrrreadin

AlAAAAAAAAAAAAAAAAA teteteteteteteeeteteteeeeeteteteeeteteteteeeeeeeeeeeeeeeeeeeeeeeeeeeernrnrnrnrnrnnrnnnnnnnnnnnnrnnnnnnrnnnnatatatatatatatatatatatatatatatatatatatatatatatttttttttiviviviviviviviiviviviviviviviviviivivivvivivvivvvvvvvvvvvvvve e exxxxxxxxxxxxxxplplplplplpllplplplplplllpppplpllp anananananananannannanannaanaanaaananaaaaaaa atiooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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(c) Total kWh used per month = 3.0 x 0.5 x 30

  = 45 C1

Total cost = 45 x $0.30

  = $13.50 A1

9(a)  When the switch is closed, current flows through the coil and the iron core becomes an 

electromagnet. B1

The electromagnet attracts the iron bolt, causing it to move to the left, allowing the door 

to be opened. B1

(b) Any two of the following answers:   B2

Increase the number of turns of the coil of wire

Increase the current flowing through the coil of wire.  

Move the iron core closer to the iron bolt.   

10(a)(i)  = 
v
f

   = 
6 100

4.0 ×106 C1

   = 0.00153 m (3 s.f.) or 1.53 mm A1

   
(a)(ii) distance = 3 x 0.01525 = 0.00458 m (3 s.f.) A1

(b) (i) s =
2d
t

   6100 = 
2  ×  0.004 

t
C1

   t = 0.000001311

    = A1

(b)(ii) A shorter pulse 13 spaces after the reflected pulse. B1

    
(c) Either the emitted and transmitted pulses will be closer  

   OR the time interval between emitted and refelcted pulses will be shorter B1

   The ultrasound travels a shorter distance at the same speed before it is reflected. B1

(d)  The chemical solution will always be in contact with the bottom wall. B1

   Any corrosion of the wall will be detected at the bottom wall first. B1

re.  

×106

0..00000000000000000000000000000000000000000000000000000153 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm (3(3(3(3(3(((3(3(3(3((3(3(3(3((3(3(3(3(((3(3(3(33333333(333(3((( sssssssssssssssssss.ffffff.ff.ffff.fff.ff.f.ff.f.f.fff.ff.f.f.f.f.f.f.fff.ffffffff.fffff.ff.).).).).).))).).).).).).).).).)..).)....)))))))) oooooooooooooooooooooooooooooor r rrrrrrrrrrrrrrrrrrrrrrrr 1.1.1.1.1.1.1.1.11.1..111.1.111111.111111.11111.1111111....5353535355535353535353555353535353535535355355353535353535555353333333333 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

) diststtstststttsttsttttssssss anaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa cececececececececececeecececececece = 3 33333333333333333333333333333 x x xxxx xxxxxxx xx xxxxx xxxxxxxxxxxxxxx 0.000000.0.0000000000000000000000000000 0101010101010110110101011111111111110111010111000000 52525252525252525252525252552552525255255555555552255552522522525222222222225555555555555555555555555555555555 ======================================= 0.0.00.0.0.0.0..00.0.0.0..0.0.000...00.0000000000.00000000......000000000000000000000000000000000000000000000000000000 4458 m mmmmm (3(3(3(3(3(3 ssssss.f.)

)(i) ss =
2d2d2d2dd2d2dd2dd2dddd2d2dd2dddddddddd2ddddddd2ddddddddddd
ttttttttttttttttt

66166666166666166 0000000000000000000  = 
2 2 222222222222222222222222222222222222 ×××××××××××××××××× 0.0.0.0.0.0.0.0.00000000000 00000000000000000000000000000000000000 4 44444444444444

tttttttttttttttttttttttttttttt

t = 00.00000000000000000001010000 33313133 1

=

orteeeeeerrrr r r pppuppp lse 1

www.KiasuExamPaper.com 
99



4E1 Phy Prelim Exam 2019 Suggested Marking Scheme

5

11 (a)(i) During an earthquake, the magnet moves in and out of coil, producing a change in 

magnetic flux linking (in) the coil, thus inducing an electromotive force (e.m.f.) at the 

solenoid. B1

   The direction of the e.m.f. changes when the magnet moves in and out of the coil,

hence an alternating trace is produced. B1

   The magnitude of the induced emf is proportional to the rate of change of magnetic 

flux linkage, B1

   hence a larger tremor will produce a trace with a higher amplitude. B1

(a)(ii)  
    

  

(b)(i) Soft iron B1

  (ii) Vs = 50 x 2.0 = 100 V

   0.75 x VpIp  =  VsIs

   0.75 x 2.0 x Ip = 100 x 0.0024 C1

   Ip  = 0.16 A A1

  (iii) Any two answers from the following: B2

There is energy loss due to eddy currents formed in the core of the transformer. 

There is heat loss due to the resistance in the primary / secondary coils.

There is magnetic flux leakage between the primary and secondary coil. 

oft iroooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnn

(ii) VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVss = 50555550505555555 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 22222222222222222222222222222.0 ================= 10000000000000000000000000000000000000000000 0 000 0 000000000000000000000 0000 00000000 VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

0.0.75757575757775757575755755757575777555755575755555755757 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVppIIIIIIIIIIIIIIIIIppppppppppppppppppppppppppppppppppppppp ========================================== VVVVVVVVVVVVVVVVVVVVVVVsssssssssssssssIIIIIIIIIIIIIIIIIIssssssssssssssssss

0.0.0.00000.00000.00000 7575757555575757555755555555555555555555555 xxx 222222222222222222222222.0 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Ipppppppppppppppppppppppppppppp ============ 1000 xx 0.0.0000242

Ip = 0.0 116 A

two o ananswswers f
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12  EITHER
(a)(i)

B1 mark for correct timings

B1 mark for all correct shapes

B1 mark for axes correctly labelled. 

  
(a)(ii) The velocity of the car decreases at a constant rate. B1

  (iii) a = 
v u

t

    = 
0 20

5.0
  C1

     = – 4.0

    deceleration = 4.0 m/s2 A1

(b)   F = ma   

                = 1 500 x 4.0  Allow ECF from (a)(iii) C1

                = 6 000 N  Do not accept – 6 000 N A1

(c) The opposing force such as air resistance acting on the car increases as velocity of 

the car increases. B1

   This causes the resultant force acting on the car to decrease, resulting in a decrease 

in its acceleration. B1

velocity / ms-1

time / s
0 4.0 9.0 11

20

19 25

– 25

ngs

correct shshshhshshhshshshhhhshhshhshshshhsshhhssssssssshhshapapapapapapapapapapapapes

for axesesesssssesesessssssssssesesessssssessssssss cccccccccccccccccccccccccccccccccororoooooorororooorooo rererererererererererrererererererererrrerrerrerereeeeeeeeeeeeeeeeeectcccccccccccccccccccc lyyyyyyyyyyyyyyy lababaaababaaaabaa elled.ddddddddddddddddddddddddddddddddddddddd  

The veeeeeeeeeeeeeeeeeeeeeeeeeeeeeelololooooloolololoolololoolooloololoolooociccc ty ooooooooooooooooooooooooooooooooof ththththtththththththththhthththththhththhthththhhthththththththttthtttttttt e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee cacacacacacccacacacacccaccacaccccaccacaccaccaacaaaaaaaaaar dededddeededededededededededededededededededededdddddd crcrcrcrcrcrcrcrcrcrcrccrcrcrcccrcrcrccrcrccrcccccrcrcrreaeaeaeaeaaeaeaaaaeaeaeaaeaeaeaeaeaeaeaeaeaeaeaeaeeeeeaeeee seseseseseseseseseseseseeseseeseseeseseseeeeeeeeeeeeeeeeeeeeeees s att aa cccccccccccccccccccccccccccccccccconononononononononononnonononoononononoononnnononononnnoonnonnonnonstststststststststststststsstststsstssssssssssssssstssssstttsstttttstsstttanananananananananananananannnnnnnnnt rate.

(iii) a =
v uuuuuuuuuuuuuuuuu

tttttttttttttttttttttttttttttttttttt

===================================
00000000000000000000000 2000

5.5.5.5.5.5.5.5.5.555.5.5.55.5.55.5..5.5.555555555555.5 000000000000000000000000000000000000000000000
 

================= –––––––––––– 4.4.44.44.4.4.4.4444.4.4444.44.4.4.44.44.4444444444444 000000000000000000000000000000000000

eceeeeeeeeeeeeeeeeeeleleleleleeleleleleleeleeeleeeeeeeeleeleeeeeeell raaaaaaaaaaaaaaaatititititititititititititititititiiiiiiionooononononononononononooooonononooooonnonooooonoooooooooooo  == 4.0 m

= ma
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12 OR
(a)   During impact, part of the kinetic energy of the golf club is converted into kinetic energy 

of the ball and sound and thermal energy as the club hits the ball. B1

    The golf club continues moving with a smaller amount of kinetic energy. B1

     The amount of total energy remains constant before and during impact.  B1

 (b) As the golf ball travels, its gravitational potential energy is changed into kinetic energy and 

vice-versa.     B1

  This means that mgh = ½mv2 or v2 = 2gh or speed is independent of mass. B1

(c)(i) Increase in GPE = mgh  

     = 0.045 x 10 x 16 C1

     = 7.2 J A1

  (ii) KE at A + GPE at A = KE at B and GPE at B

     = 2.5 + 7.2  Allow ECF from (c)(i)
     = 9.7 J    A1

  (iii)  KE at C = KE at B and GPE at B

    ½ x 0.045 x v2 = 9.7   Allow ECF from (c)(ii) C1

      v = 20.8 m/s   A1

and GPE at BBBBBBB

5 + 7.222222 AlAlAlAlAlAlAAA lowwwwww ECECECECECECFF from (c)(i)
9.7 7 777 777 77 77777777777777777777777777 JJJJJJJJJJJJJJJJJJJJJ

KE aaaaattttttttttttttt CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ================================ KEKEKEKKEKEKKKEKEKKEKEKEKEKEKKKKEKEKKEKEKEKEKKKEKEKEKEKKKEKEKEKEKKKKKKKKEKKKEEKEEKEKEKEKKKEEKEKK aaaaaaaaaaaaaaattttttttttttttttttttttttttttttttttttt BBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB anananananananannnanannannananannnannnnnnannd d dd dddd ddddd ddddddddddd dddddddddddddddd GPGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG EE ataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa B

½ x x 0.0.000000000000000000000000 045 xxx xxxxxxxxxxxxxxxxxx vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv2222222222222222 = 9.9.9999999999999999999999 77777777777777777777777777777  AlAlAlAlAlAlA lolololololow wwwww EEEEECE F fr
  v vvvvvvvvvvv ========================================== 20.8888888888888888888888888888888 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm/s/s/s/s/s/s/s//s//s/s/s/s/s/s/s/s/s   
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1 A pipe has an approximate length of 60 cm and an approximate internal diameter of 
3 cm.

Which instruments are the most suitable for measuring accurately the internal diameter 
and the length?

A calipers and micrometer
B calipers and rule
C rule and micrometer
D rule and tape

2 A student measures the thickness of 20 sheets of paper with a micrometer.

The diagram shows the reading on the micrometer.

What is the average thickness of one sheet of paper?

A 0.119 mm B 0.144 mm C 0.169 mm D 0.171 mm

3 A body accelerates from rest at 4 m/s2 for 5 s.  

What is its average speed?

A 0.8 m/s B 2.0 m/s C 10.0 m/s D 20.0 m/s
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4 A free-fall parachutist falls at a constant speed. He then opens his parachute and 
continues to fall to Earth at a lower, constant speed.

Which diagram shows how the displacement of the parachutist varies with time?

5 The following chairs are drawn to the same scale. 

Which one is the most stable?

                                     A                          B                        C                            D
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6 A coin and a feather are released from rest in vacuum as shown in the diagram. It is 
observed that both the coin and the feather reach the bottom of the cylinder at the same 
time.

coin
feather

vacuum

Which of the following is/are correct deduction(s) from this experiment?

I The masses of the coin and the feather are identical in vacuum.
II The coin and the feather fall with the same acceleration in vacuum.
III The gravitational forces acting on the coin and the feather in vacuum are 

identical.

A I only B II only C II and III D III only

7 Two balls are dropped one after another from the same height. Assuming that the air 
resistance is negligible, which of the following statements is true?

A The two balls drop with a constant distance between them.
B The two balls drop with a constant speed.
C The two balls get closer as they descend.
D The two balls get further away as they descend.

8 5000 kg of iron is melted and mixed with 2.0 m3 of molten copper.

If the density of molten iron and molten copper are 7500 kg/m3 and 9000 kg/m3

respectively, what is the approximate density of the mixture?

A 7.5 g/cm3 B 8.3 kg/m3 C 8300 kg/m3 D 8600 kg/m3
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9 Two forces act on a rod as shown in the diagram.

Which effect will be produced by these two forces?

A both rotation and movement in a straight line
B movement in a straight line only
C no effect, because the forces are balanced
D rotation only

10 An object is experiencing a pressure of 800 mmHg.

Express this pressure in Pa, given that the density of mercury is 13,600 kg/m3.

A 108,800 Pa
B 170,000 Pa
C 170,000,000 Pa
D 108,800,000 Pa

11 An engineer designs a dam wall for a reservoir.

Which factor determines the pressure at X?

A the depth of the water in the reservoir
B the length of the reservoir
C the surface area of the reservoir
D the thickness of the dam wall
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12 A parachutist opens his parachute and falls to Earth at constant speed.

What is the principal energy conversion taking place as he falls?

A kinetic energy potential energy
B kinetic energy thermalenergy(heat)
C potential energy kinetic energy
D potential energy thermal energy (heat)

13 A girl of weight 500 N runs up a flight of stairs in 10 seconds. The vertical height of the 
stairs is 5 m.

What is the average useful power developed by the girl?

A 50 W B 100 W C 250 W D 1000 W

14 Which change is condensation?
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15 A fixed mass of gas is trapped in a cylinder with a movable piston. The piston is pushed 
inward slowly to decrease the volume and yet maintain a constant temperature in the 
cylinder. 

Which of the following about the gas molecules is correct?

average speed average distance apart
A increase decrease
B increase no change
C no change decrease
D no change no change

16 How is heat transferred from the Sun to Earth?

I conduction
II convection
III radiation

A I only B III only C I and II D I and III

17 In the diagram, two copper cans X and Y with outer surface of different colours and 
textures are filled with the same amount of water at room temperature and heated by 
heaters of the same power.

X                                                      Y

Which of the following statements is correct?

A Water in both cans take the same amount of time to boil because the texture 
of the outer surface will not affect the rate of energy absorbed by the water.

B Water in X boils faster because the dull black surface is a good absorber of 
radiant heat.

C Water in Y boils faster because the polished chrome surface is a poor absorber
of radiant heat.

D Water in Y boils faster because the polished chrome surface is a poor radiator.

18 An electric kettle contains 1500 g of liquid and is powered by a 0.5 kW electric element. If 
the temperature rises at 5 C every minute, what is the specific heat capacity of the liquid?

A 6.7 J/(kg C) B 4 mJ/(kg C) C 4000 J/(kg C) D 4200 J/(kg C)

dull black 
surface

polished 
chrome 
surface

immersion 
heatertemperature 

probe
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19 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 speeds
B strong vibrate but can move freely
C strong vibrate to and from around a fixed position
D weak move randomly at high speed

20 A liquid evaporates rapidly.

Why does this cause it to cool?

A Air molecules remove heat by contact with the liquid surface.
B Energy is lost by convection currents.
C Some of the most energetic molecules leave the liquid.
D The molecules have less room to move around.

21 The same transverse wave is represented by the following graphs.

Which of the following gives the speed of the wave?

A ab B
b
a

C
a
b D ab

1

a
b

displacement displacement

time distance
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22 Astronaut X is hammering on one side of a satellite.

Astronaut Y on the other side of the satellite will not hear the hammering because

A the satellite is blocking the sound travel.
B the sound is refracted away from him.
C the sound cannot be produced in space.
D the sound cannot travel in space.

23 The diagram shows a ray of light from one point on a lamp striking a plane mirror.

The image of the point on the lamp formed by the mirror is

A at P and is real.
B at P and is virtual.
C at R and is real.
D at R and is virtual.

X
Y
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24 A piece of glass was placed on top of a polished mirrored surface as shown in the diagram 
below.

What is the critical angle of the glass?

A 28.1° B 41.8° C 45.0° D 56.3°

25 Which of the following uses microwaves?

I oven
II mobile phone
III metal detector

A I and II B I and III C II and III D I, II and III

26 A student stands 50 m from a wall and knocks two wooden blocks together. When the
frequency of knocking is 3 knocks per second, the echo of a knock is heard at the instant
of the next one.

What is the speed of sound in air?

A 150 m/s B 200 m/s C 300 m/s D 350 m/s
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27 The diagrams represent two different sound waves.

How do the frequency and pitch of P compare with the frequency and pitch of Q?

frequency of P pitch of P
A greater than Q higher than Q
B greater than Q same as Q
C same as Q higher than Q
D same as Q same as Q

28 A piece of polythene is rubbed with a cloth duster. The polythene becomes negatively 
charged and the cloth becomes positively charged.

What happens to the polythene and to the cloth to cause this?

polythene cloth
A gains electrons gains protons
B gains electrons loses electrons
C loses protons gains protons
D loses protons loses electrons
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29 The diagram below shows the pattern of an electric field produced by three charged 
spheres.

Which of the following correctly shows the charge on each sphere?

P Q R
A – – +
B + – +
C – + –
D + + –

30 60 C of charge passes through a resistor in 120 seconds.

The energy converted in the resistor is 5 J every second.

What is the potential difference across the resistor?

A 5 V B 10 V C 12 V D 24 V

31 Three wires X, Y and Z are made from the same metal. Their dimensions are listed below.

length / m cross-sectional area / mm2

X 4 2
Y 5 1
Z 8 6

Arrange them in ascending order of their resistances.

A X, Y, Z B X, Z, Y C Y, X, Z D Z, X, Y
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32 When a filament lamp is switched on, there is a current in the lamp. As the temperature of 
the filament rises, its resistance changes.

Which pair of graphs shows how the resistance R of the filament and the current I vary 
with time after the lamp is switched on?

33 Three identical lamps and three identical ammeters are connected as shown.

The readings on the ammeters are I1, I2 and I3.

How are the readings related?

A I1 = I2 = I3
B I1 > I2 and I2 = I3
C I1 > I3 > I2

D I1 > I2 > I3
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34 The circuit diagram shows a variable resistor R connected in parallel to the lower half of a
potential divider.

The resistance of R increases.

What happens to the voltmeter readings?

reading on V1 reading on V2

A decreases decreases
B decreases increases
C increases decreases
D increases increases

35 The table below shows the typical daily electrical usage in an office.

If the cost of electricity is $0.20 per kWh, calculate the total electrical bill per day.

A $12.14 B $15.60 C $1214.40 D $15 600

Appliance Quantity Number of hours used per day
40 W lamp 10 15

3 kW air-conditioner 2 12

www.KiasuExamPaper.com 
117



15

[Turn over

36 The diagram shows an old vacuum cleaner with plastic wheels and a metal case.

The plug of the vacuum cleaner is wrongly wired as shown.

What is the effect of using the plug wired this way?

A The fuse in the plug blows.
B The metal case becomes live.
C The vacuum cleaner catches fire.
D The vacuum cleaner does not work.

37 Which material is used for the needle of a plotting compass?

A aluminium B brass C iron D steel
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38 An alternating supply with a period of 0.020 s is connected to a cathode-ray oscilloscope 
(c.r.o.).

What is the time-base setting of the c.r.o.?

A 0.2 ms/cm B 0.5 ms/cm C 2 ms/cm D 5 ms/cm

39 An output voltage is produced as the coil in the diagram rotates.

One side of the coil is labelled P.

During the rotation, when is the output voltage zero?

orientation of coil position of P
A horizontal near the N-pole only
B horizontal near the N-pole or near the S-pole
C vertical at the top only
D vertical at the top or bottom
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40 Which statement about a transformer is correct?

A The core of the transformer is made of iron because iron is a good electrical 
conductor.

B The direction of the induced e.m.f. in the secondary coil opposes the change 
that produces it.

C The transformer converts alternating current to direct current.
D The transformer converts direct current to alternating current.

END OF PAPER
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At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [  ] at the end of each question or part question.
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Section A

Answer all the questions in this section.

Fig. 1.1

Scale: ……………………………………

1 The contractor of the school’s upgrading project often uses a crane to lift construction 
materials from the ground to a higher-level floor.

On one occasion, the crane is used to lift a long and heavy metal bar. Fig. 1.1 shows 
part of the lifting mechanism comprising a main cable AB, two other cables BC and 
BD, and the metal bar. BC and BD make an angle of 100°.

When the metal bar is being lifted vertically at a constant speed, the tension in the 
main cable AB is 3000 N. Take gravitational field strength g to be 10 N/kg.

(a) Given that the tension of cables BC and BD are equal, use a scaled drawing to 
determine the tension in each of these two cables.

tension = ….….……….…………….………….. [4]

metal bar

A

B

C D

3000 N

100o
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Fig. 2.1

(b) Calculate the total mass of the three cables and metal bar.

total mass = ….….……….…………….………….. [2]

2 An MRT train took 7 minutes to travel from Sembawang station to Admiralty station. 
During this time, the train was travelling in a straight line and it reached a top speed 
of 80 km/h.

Fig 2.1 shows the velocity-time graph of the train.

(a) Calculate the average speed of the train (in km/h) from 0 to 7 minutes.

average speed = ….….……….…………….…… km/h [2]

velocity / km/h

time / min

20

40

60

0 1 2 3 4 5 6 7
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Fig. 3.1

(b) Calculate the deceleration of the train (in km/h2) from 5 to 7 minutes.

deceleration = ….….……….………...……… km/h2 [2]

(c) During the time interval of 1 to 5 minutes, a passenger in the train stood without 
holding onto the rails or leaning on anything.

What are the forces acting on the passenger during this time interval?

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

3 Fig. 3.1 shows an optical fibre cable probe used in medical procedures.

optical fibre core

outer coating

www.KiasuExamPaper.com 
124



5

[Turn over

Fig. 3.2

Fig. 3.2 shows the cross-section of one part of the cable probe with a ray of light 
entering the fibre core at point X.

(a) Calculate the refractive index of the optical fibre.

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

(b) Calculate the critical angle c for this optical fibre.

critical angle c = ….….……….…………….………….. [2]

(c) State and explain what will happen to the ray at point Y.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

50°
30.8°X

Y

outer coating

outer coating

optical 
fibre 
core

optical fibre cable probe 
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short 
wavelength

long 
wavelength

microwaves radio 
waves ultraviolet infra-red gamma 

rays X-rays visible

103 m 10-14 m 10-10 m 10-8 m 10-2 m 10-6 m 10-5 m

Fig. 4.1

short 
wavelength

long 
wavelength

radio 
waves
103 m

Fig. 4.2

4 Fig. 4.1 shows an incorrect electromagnetic spectrum drawn by a student. The parts 
of the spectrum and the wavelengths are in the wrong order. The values of the 
wavelengths do not match the correct parts of the spectrum.

(a) On Fig. 4.2, complete the table of the electromagnetic spectrum. Radio waves 
and their correct wavelength have been inserted for you.

[3]

(b) State the speed of all electromagnetic waves in vacuum.

……………………………………………………………………………………… [1]

(c) State two uses of infra-red radiation.

1. …………………………………………………………………………………

2. ………………………………………………………………………………… [2]
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Fig. 5.1

5 Fig. 5.1 shows a student touching the metal dome of a Van de Graaff generator. When 
the generator is switched on, the metal dome becomes negatively charged.

(a) Explain why the student’s hair stands on end when the generator is switched on.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

(b) (i)  When the potential difference between the student and a nearby earthed 
metal dome reaches 15 kV, a spark jumps between the student and the 
earthed dome. The spark transforms 0.3 J of energy into heat, light and 
sound.

Calculate the charge carried by the spark.

charge = ….….……….…………….………….. [2]

(ii)  State the physical quantity that represents the rate of transfer of charge.

……………………………………………………………………………………… [1]

Van de 
Graaff 
generator

earthed metal 
dome

polystyrene 
box
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Fig. 6.1

6 Fig. 6.1 shows a piece of video tape passing under the recording head of a video 
recorder. An alternating current is passed through the coil. The video tape is coated 
with a magnetic material which becomes magnetised.

(a) (i)  Explain why the tape becomes magnetised.

……………………………………………………………………………….

……………………………………………………………………………….

………………………………………………………………………………. [1]

(ii)  Fig. 6.1 shows that the sections of the video tape are magnetised in 
opposite directions. Explain the cause of this occurrence.

……………………………………………………………………………….

………………………………………………………………………………. [1]

(iii)  The tape is moved faster past the recording head. State how this changes 
the pattern on the tape.

……………………………………………………………………………….

………………………………………………………………………………. [1]

(b) (i)  Explain why the coating must be of a permanent magnetic material.

……………………………………………………………………………….

………………………………………………………………………………. [1]
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Fig. 7.1

(ii)  State the name of a permanent magnetic material.

………………………………………………………………………………. [1]

7 Fig. 7.1 shows a circuit in which all switches S1, S2 and S3 are open.

(a) Calculate the effective resistance between points P and Q when S1, S2 and S3 
are closed.

effective resistance = ….….……….…………….………….. [2]

(b) Calculate the resistance of the lamp when S1, S2 and S3 are closed and the 
ammeter reads 2.0 A

resistance = ….….……….…………….………….. [2]
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Fig. 8.1

(c) Calculate the energy dissipated by the lamp in 2 min when S1, S2 and S3 are 
closed.

energy dissipated = ….….……….…………….………….. [2]

8 Fig. 8.1 shows two coils wound on an iron ring. One coil is connected in series to a 
switch and a d.c. supply, and the other is connected to a very sensitive centre-zero 
voltmeter.

At first the switch is open, as shown in Fig. 8.1.

(a) The following actions are taken in turn.

Describe and explain what happens to the reading on the voltmeter in each
case.

(i)  The switch is closed.

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

………………………………………………………………………………. [4]
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(ii)  The switch is left closed for a long time.

……………………………………………………………………………….

………………………………………………………………………………. [1]

(iii)  The switch is opened.

……………………………………………………………………………….

……………………………………………………………………………….

………………………………………………………………………………. [2]

(b) State why an a.c. supply, rather than a d.c. supply, is used for a transformer.

………………………………………………………………………………………

……………………………………………………………………………………… [1]

(c) State two ways how the turning effect on a current-carrying coil in a d.c. motor 
can be increased.

1.     …………………………………………………………………………………

2.     ………………………………………………………………………………… [2]
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Section B

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

          Fig. 9.1 Fig. 9.2

mass of 
pellet, m

speed of pellet 
just before it hits 
plastic block, v

depth of 
penetration by 

pellet, d

time taken for 
pellet to 

come to a 
stop, t

maximum 
increase in 

height of plastic 
block, h

0.050 kg 40 m/s 0.15 m 0.025 s 0.348 m
0.025 kg 56 m/s 0.12 m 0.020 s 0.292 m
0.020 kg 62 m/s 0.11 m 0.018 s 0.274 m

Fig. 9.3

9 In an experiment, different sized metal pellets are fired from an air rifle towards an 
8.0 kg block of plastic suspended from the top of a ceiling. The initial position of the 
block is shown in Fig. 9.1, and when the pellet hits the plastic block, the block is 
displaced as shown in Fig. 9.2.

The information obtained from the experiment is shown in Fig. 9.3.

(a) Calculate the kinetic energy of the 0.025 kg pellet just before it hits the block of 
plastic.

kinetic energy = ….….……….…………….………….. [2]
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(b) Calculate the deceleration and hence the resistive force acting on the 0.025 kg 
pellet.

deceleration = ….….……….…………….………….. [2]

resistive force = ….….……….…………….………….. [2]

(c) Calculate the work done by the 0.025 kg pellet against friction.

work done = ….….……….…………….………….. [2]

(d) Show that there is a discrepancy between the experimental and theoretical 
values for the increase in height of the plastic block.

[2]
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Fig. 10.1

10 Fig. 10.1 shows a refrigerator. The refrigerator walls are made of smooth white metal 
with a layer of polystyrene foam between the inside and outside walls.

(a) (i)  Describe how the polystyrene foam insulates the refrigerator.

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

………………………………………………………………………………. [2]

(ii)  Explain how the cooling unit at the top cools all the contents of the 
refrigerator.

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

………………………………………………………………………………. [2]

www.KiasuExamPaper.com 
134



15

[Turn over

(iii)  The inside wall radiates a small amount of thermal energy (infra-red 
radiation). State how the colours of the surface affects the amount of 
energy radiated.

……………………………………………………………………………….

………………………………………………………………………………. [1]

(b) A beaker contains 100 g of water at temperature of 50°C. An ice cube is removed 
from a refrigerator and dropped into the water. The ice cube is initially all solid 
at 0°C and has a mass of 3.0 g.

When the ice has melted, the water is stirred and has a temperature of 46°C.

The specific heat capacity of water is 4.2 J/(g°C).

In this question, ignore heat loss to the beaker and surroundings.

(i)  Calculate the energy lost by the water as it cools from 50°C to 46°C.

energy = ….….……….…………….………….. [2]

(ii) The melted ice (water) from the ice cube gains energy as it warms from 
0°C to 46°C. Calculate the thermal energy needed for this rise in 
temperature.

energy = ….….……….…………….………….. [1]
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[Turn over

(iii) Use your answers to (i) and (ii) to determine the latent heat needed to melt 
the ice cube.

energy = ….….……….…………….………….. [1]

(iv) Determine the specific latent heat of fusion of water.

specific latent heat of fusion = ….….……….…………….………….. [1]
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[Turn over

0.25 m

pivot

metal frame
C

250 N
weights

padding for bar

end of horizontal steel bar

0.2 m

F

0.28 m

Fig. 11.1

11 EITHER

Fig. 11.1 shows a man using an exercise machine.

(a) State the Principle of Moments.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

(b) Define the moment of a force and state its SI unit.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

250 N
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[Turn over

(c) The heels press against the pad with a force F and cause a turning effect about 
the pivot. The weight of the 250 N weights acts through the centre of gravity C.

Calculate the

(i)  number of weights supported at C if each piece has a mass of 5 kg;

number of weights = ….….……….…………….………….. [2]

(ii) moment due to the 250 N weights about the pivot;

moment = ….….……….…………….………….. [2]

(iii) force F.

F = ….….……….…………….………….. [2]
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[Turn over

OR

An appliance is connected to the live, neutral and earth conductors of the mains 
supply. 

The current in the circuit is 4.0 A and the rating of the fuse is 5 A.

(a) Explain what is meant by

(i)  live;

……………………………………………………………………………….

………………………………………………………………………………. [1]

(ii) neutral.

……………………………………………………………………………….

………………………………………………………………………………. [1]

(b) When a fault occurs in the appliance, no damage or injury is caused provided 
that the correct fuse is used and the metal case is connected to earth.

(i)  The 5 A fuse is replaced by a 30 A fuse.

Explain why this presents a risk of damage or injury.

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

………………………………………………………………………………. [2]
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[Turn over

(ii) The earth conductor is not connected to the metal case.

Explain why this presents a risk of damage or injury.

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

………………………………………………………………………………. [2]

(c) State one advantage of using a circuit breaker rather than a fuse to protect the 
appliance.

………………………………………………………………………………………

……………………………………………………………………………………… [1]
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[Turn over

Fig. 11.2

END OF PAPER

(d) Fig. 11.2 shows a circuit connected to a mains voltage of 220 V.

Name the wires X, Y, and Z.
              

Wire X …………………………………………….
              

Wire Y …………………………………………….
              

Wire Z ……………………………………………. [3]
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Answer Key

2019 Prelim Examination 
Sec 4 Express 
Physics 
Paper 1

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

C
D 3

3 BBBBBB 33
24 BBBBBB 3433333
25 AAAAAA 353533335

B 262626262626262626262626262626262626262626262626262626666666 C 36
D 2727272727272727272722727272727277777727272727272727227272727272727272727272722772722727227272227272722222222722722227272272727272722727272727227272727772727777777772727777 DDDDDD 37

18 C 828282828888882888888888888888888888888888888888888888888 BBBBBB 38
1919991919191999191919999919999199919919119191911911111111911119119111111919199 BBBBBBBBBBBBBBB 29 DDDDDD 393939393939

A 2020202020202022020202202020022200220220202220200200200222022222222222222222 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 303 B 4044444
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Answer Key

2019 Preliminary Examination
Sec 4 Express 
Physics 
Paper 2

Section A

1 (a)

[1] for scale (1 cm : 1000 N) 
[1] for correct drawing of forces
[1] for correct labelling
[1] Tension – accept 2200 N to 2400 N

(b) W = mg
3000 = m x 10 
m = 300 kg 

[1]
[1]

2 (a) Total distance = area under speed-time graph
= 0.5 x (7+4) x 80 / 60
= 7.333 km 
average speed = 7.333 / (7/60)
= 62.9 km/h

[1]

[1]

(b) a = (v – u)/t 
= (0 – 80) / (2/60) 
= –2400 km/h2

Deceleration = 2400 km/h2

[1]

[1]

(c) Weight and 
normal reaction force / contact force 

[1]
[1]

[1[1[[[[[[[1[[[1[[1[1[1[[1[1[1[1[1[1[1] for r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr scscsssssssssssssssssssssssssssss alalalalalalalaalalalalalalalalalaalalalaalalaalaaaaalalllllllllleeeeeeeee ((((((((((((((((((((((((((((((111111111111 cmcmcmcmcmcmcmcmcmcmcmmcmcmcmcmcmcmcmccmcmcccmcmcccmcmmmmm :::::::::::::::::::: 111111111111111111111111110000000000000000000000000000000000000000000000000000000000000000000000000000 0 0000000000000000000 N)N))))N)N))N))N)N))N)N)N)N))N)N)))))) 
[1[1[1[1[1[[1[[1[[1[[1[ ]]]]]]]]]]]]]] for r rrrrrrrrrrr cocoooooooooooooooooooooooooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrecececececeeececccceceeececcecececceeccct tttttttttttttttttttttttttttt drdrdrdrdrdrdrrdrdrddrdddrdrddrdrddddrddddrdrddrdrdddrdrrrrrrrawaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa iingggggggggggggggggggggggg ofofooofoofoofoooooofofofofoofofofofofofofofofofofof fffffffffffffffffffffororooooorooooooooorooooooooooroooooo cecececeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeesssssssssssssssssssssssssssss
[11111111111111]]]]]]]]]]]]]] fofofofofofofofofofofofofofor cococococococooocooococooocooooooooocoocoocoocoocorrect laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaabebebbebebebebebbbebebebebebbebebebebebebebebebebeeebebebebebbbbbbbbb lllllllllllllllllllllllllllllllllllllllllllllllllllllllll nininininiinnininininininiiniiinininiiinininiinininininiininininininninnnnngggggggggggggggggggggggggggggggggggggg
[1] TeTeTeeTeTeTeeTeeTeeeeTTTTTT nsnsnsnsnssnnsssssssnsnssnsnssnssnsssnsssnssssssssioiooioioioioioioioioioioioooiiiiii n – acacacacaacacacacaccacacacacacaccccccacaacacaacccacacacccccccccececececececececececececececeeeeeeeec ptppptptptptptptptptptptptptptttptpptppppppppppppppp  220202202020202020202022020202020200202022022202222020220202000000000000 00000000000000000000000 N totototo 222240404040000 0 N

b) W ====== mgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmmmgmmgmmgggggmgmggmggmmmmmggmgmgmgmmmggg
30303033030303030300300303003030303330330303333333030303030303330030033333 00000000000000000000000000000000000000000000000000000000000000000000000000000000 ====================== mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm x 10 
mmmmmmmmmmmmmmmm ===================== 3030000 kgkggkg 

ToT tal di
= 0
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3 (a) = sinsin
= .
= 1.50 (3sf) 

[1]

[1]
(b) = 1sinsin = 11.50

c = 41.8° (3sf)

[1]

[1]

(c) Total internal reflection will take place at point Y. 

Angle of incidence at point Y = 180  90  30.8  = 59.2

Explanation: angle of incidence at point Y is greater than the critical 
angle 

[1]

[1]

4 (a) correct order of powers of ten
correct order of spectrum
(exchanging two parts or moving one part produces correct order 
[1])

[1]
[2]

short 
wavelength

long 
wavelength

gamma rays X-rays ultraviolet visible infra-red microwaves radio waves

10-14 m 10-10 m 10-8 m 10-6 m 10-5 m 10-2 m 103 m 

(b) 3 x 108 m/s [1]

(c) any TWO from cooking, intruder (accept burglar, motion, security) 
alarms,
any specific sensor or medical use, remote controls, night vision, 
heating (e.g. just heating or heating a greenhouse, heating a solar 
panel),
detect temp., see in fog, 
detect hot bodies, IR astronomy, distance measurement 

[2]

ce at pointntntntntnt YYYYYY.

t Y = 180 9999999900000000000000000000000000000000000000000000000000000 3333330.0.0000 8 ====== 5555559999.99.222222

gle of iiiiiiiiiiiiiincnn idennnnnnnnnnnnnnceceeeeeeeeeeeeeeeee aaaaaaaatttttttttttttttttttttttttttttttttttttttttttt ttttttttt popopopopopopopopopoppopopoppopopopopopoppoooppopoopopopopopoopooopoopoopopoopoopopooopoopoopopopoopopooooopopopoopoooopopopoopopppppppoppppppppp inininiininininininininiininiininininininininiiinininiininininiiinininiiniiiiniiiinininininiiininininiiniiinininiinininininininnnininninninnnnninninnninininnninnninnninniiinnnnnnniiinnt t tttt tttttttttttttttttttttttttt tttttt t YYYY Y Y Y Y Y YY Y YYYYYY Y YYYYY YY YY YY Y Y Y Y Y Y YYYY isisisisisisisisiisisisisiisisisisisisisisisisisisisisisisisisisisisisis ggggggggrgrgrgrgrggggggrgggggggggggggggggggggggggggggggg eaeaeaeaeaeateteteteteterrrrrr ththththththananannnn tttttthehhhh critical 

correccccccccccccccccccccccccccccccccccccccccct ororororrrrrororrorrrrororrrrrrrrrrrrorrrorrdeddddddddddddddddddddddddddddddddddd r offfffffffffffffffffffffffffffffffff powers sssssssssssssssssssssssssssssssssssss ofoooooooooooooooooooooooooooooooooooooo ten
cocococococococococococcocorreccccccccccccccccccccccccccccccccccccccctt ttttttt orororoororororororoorororooorororoooroooroooooooooooooooooo dededdededdddededdedededededededededddddeddddddddddedddddddd rrrrrr rrrrrrrrrrrrrrrrrrrrrrr ofofoooooooooooooooooooooo ssssssssssssssssssssssssssssssssssspepepepepepepepepepepepepeepeepepepepepeeeepeeeepepepeepepeepeepppppp ctcttctctctctctttcttttctctctcccccccttctctctccctcctctctccccccctctrururururururururrurururururrurururrrrruruuuuuuuuuuuuummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
(e(e(e(e(e(e(e(e(e(e(e(e(e(e(e(e(e(excxxxxxxcxxxxxxx haaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaangngngngngngnggngggngngngngngnggnggngngngngnggggngngngnggggngnngininininininininininininiinininng gggggggggggg twtwtwtwtwwwtwtwtwtwtwtwwtwtwwtwtwtwtwtwtwtwtwtwttwtwttttwtwttttwtttwwwwwwwwwwwwwo o o o ooo oooooooooooooooooooooooo ooo paparts ororooooorrrororrrororooorororororororooororororrorrorororororoooo mmmmmmmmmmmmmmmmmovoooovovoooooooooooooooooooooooooooooo inininininininininininiinininiininininininiiiiniininininininniniiniiniinnninninininiiniiinnniniing ggggggggggggggggggggggggggggg ononooonononononoonnonooonnnnoooononooooooooooooooooooooo e paartrtrtrtrtrt pppppprorororororoduddddd ces
[111111111111111111])])])])]))])])])])])])]]]]]]]

rt 
gth

s X-X-XXX-X-XX-X-X-XX-XX-X-XXX-XX-X-X-XXX-X-XXXX-XXXX-XXXXXXXXX rrrrrrays ulululululultrtrtrtrtrtraviole

100000000-101010101010 mmmmmm 1

3
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5 (a) Excess electrons from the negatively charged Van de Graaff 
generator flows to the student, causing his whole body to be 
negatively charged.
As his hair strands attain a negative charge, they are repelled from 
the body as like charges repel, thus making the hair stand on ends.

[1]

[1]

(b) (i) V = W / Q
15,000 = 0.3 / Q 
Q = 2 x 10-5 C 

[1]
[1]

(ii) Current [1]

6 (a) (i) When current is flowing in the coil, it generates a magnetic field in 
and around the coil.  
Hence the recording head is magnetised as an electromagnet, which 
in turn magnetises the tape. [1]

(ii) magnetism / magnetic field or current or poles on head reverses / 
changes direction [1]

(iii) each direction / one cycle longer (on tape) [1]

(b) (i) need to keep record / tape stored [1]

(ii) steel etc. [1]

7 (a) 1 = 1 + 1  
= + [1]

[1]

(b) V = IR
12 = 2 x R 
Total R = 6 

Resistance of lamp = 6 – 2 = 4 

[1]

[1]

(c) E = Pt = I2R x t
= 22 x 4 x (2 x 60) 
= 1920 J 

[1]
[1]

gnet

an electtttttrorororororomamamamamamaagngggggg et

r current or ppppppppppololololololo eseseseseses oooooonnnnn n headadadadadad rrrrrreveveveveveverererererersssssess s / 

/ one ccccccccccccycycyycyyyycycycyccyyycycyccyyycyccyyyyyyyyy lelllllllllllll  longegegeggegegeggegegeggeg r rrrrrrr rrrrrrrr rr (oon nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn tatatttatatatattatatatattttttatatatatatatatattttatatatatatatatattatattttatatattaatatatataatatatattatataatatataaatataataaatttaaatataattttatttttttttttatataattaatataattttt pepepppepepepepepepepepepepepepepppepepepepepppepepepepppepeppeeepppeepepppepeppepeppepeeeeppppppepepepeepepppepeppeppepeeepppepeppeppppeeepepeepeeeeepepepepepeeeppeppeepppeppppppppppppppp )))))))))))))))))))))))))))))))))))))))) [

d to keep rrrrrrrrrrrrrrrrrrrrrrrrrrrrrececeeceeeeceeeeeeeeeeeeeeeeeeee ord dddddddd /// tapepepepepepepepepepepeepepepepepepepe sssssssssssssssssssssssstot redddddddddddddddddddddddddddddddddddddddddddddddddddd

(ii) stsssssssssssssssssssssss eel eteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee c.c.cc.ccccccc.c.c.cccc.ccccc.c.ccccc.ccccccc.c.ccc.cccccccccccccc

(a(a(a(a(a(a(a(a(a(a(a(a(a(a))))))) 1 =================== 1 ++++++++++++++++++++ 1
=========================================== ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
V VVV = IR
12
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8 (a) (i) meter deflects one way then returns to zero
(current in left coil creates a) magnetic field
magnetic field / flux cuts right-hand coil or changes (and induces a 
voltage) 
meter returns to zero because no more change in flux 

[1]
[1]
[1]

[1]

(ii) meter remains at / returns to zero and no change in flux / no flux 
cuts coil [1]

(iii) meter deflects in opposite direction
field change in opposite direction or field / flux cuts in opposite 
direction

[1]

[1]

(b) direction of current / magnetic field constantly changes [1]

(c) inserting a soft iron core into the coil
increasing the number of turns in the coil 
increasing the current in the coil 

any 
two
[2]

Section B

9 (a) KE = ½ mv2

= 0.5 x 0.025 x 562

= 39.2 J 
[1]
[1]

(b) a = (v-u)/t
= (0 – 56)/0.02 
= –2800 m/s2

Deceleration = 2800 m/s2

F = ma
= 0.025 x 2800 
= 70 N 

[1]

[1]

[1]
[1]

(c) work done = F x d
= 70 x 0.12 
= 8.4 J 

[1]
[1]

(d) By the Principle of Conservation of Energy
KE = W + GPE
39.2 = 8.4 + GPE
GPE = 30.8 J = mgh
h = (30.8) / (0.025+8.0)(10) 
= 0.384 m (theoretical value)

[1]

[1]

tly chaaaaaangngngngngngeseseseseses

oil
ns in the coil 

the coil 

KEKKKKKKKKKKKKKKKKKKKKK  = ½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½ mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv2

== 0.000000000 5 x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.0.0.00.00.0.00.0.0.00000000.00000000.00000000000000.0..02022202020202220202202222220202220222222222022022020 5555555555555555555555555555555 x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 565665665666665665656556566666666665666566666666666665 2222

================== 3939393939393939393939393939.2 JJJ 

(bb)))))))))))))) a aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa = (v(v(v(v(v(v(v(v(v(v(v(v(v(v(v(v(v(vvvvvvvvvvvvvvvv--u)u /t
=========== (0(((((((((((((((  – 565656565665665656566666655565565665666565656556565656566656565565656566656556655656555555656565656)/)////)/)/)//)/)/)/)/)/)/)/)//)))))))))))) 0.0.0.0.0.00.000.0.00000.000000.0.0.0.0.00.00.00 020202022022020220202222022222202 
== –2–2–2–2–2–2–2–2–2–2–2–2–22–2–22–222–2–222–2–2222222–22–2–2––2–2––22280800000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 m/m/mm/m/m/m/m/m/m/m//m/m/m/m/m/m/m/m/mmmm/mm//m/mm/////m//mm////m/m/m/m/mm/m/m/m/m/mmm/mm//m//mmm/m/mmmmm sssssss222222222222222222222222222222222222

DeDeDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD cececcecececeeeecececececececeeeececececececeecececcceceecececececeececeeeeccceeeeecelelelelelelelelelelelelellelelelelllleleleeleleleleeeeeeleelellleeeeleeerrrarrrrrrrrrrrrr tionnnnnn ====== 2222228080808080800 m/s2

F ====== mamamamamama
===== 0.00000 025 x
= 70
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10 (a) (i) The polystyrene foam which traps air is a good heat insulator.
It is a good insulator and it prevents heat conduction. 

[1]
[1]

(ii) The cooling unit cools the air at the top. 
As the cool air contracts and sinks, the warm air rises.
This movement of air sets up a convention current. 
This convection current cools all the contents of the refrigerator. 

[1]

[1]

(iii) Shiny and smooth surfaces are poorer emitters compared to black 
and dull surfaces. 
Hence only a small amount of energy is radiated by the inside wall. [1]

(b) (i)
= 100 x 4.2 x (50 – 46) 
= 1680 J 

[1]
[1]

(ii)
= 3.0 x 4.2 x (46 – 0) 
= 580 J (3sf) [1]

(iii) Latent heat required = 1680 – 580
= 1100 J [1]

(iv) specific latent heat of fusion lf = Lf / m
= 1100 / 3.0 
= 367 J/g [1]

EITHER

11 (a) The Principle of Moments states that when a body is in 
equilibrium, the sum of the clockwise moments about a pivot is 
equal to the sum of the anticlockwise moments about the same 
pivot. 

[1]

[1]

(b) The moment of a force is the product of the force and the 
perpendicular distance from the pivot to the line of action of the 
force.

SI unit: Nm

[1]

[1]

(c) (i) Weight of each piece W = m x g
= 5 x 10 
= 50 N 

No. of weights at C = 250 / 50 
= 5

[1]

[1]

e in

0) 
[

nt heat reeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeququququuuuququuuuuuuquuquuuuuuuuuuuuuquuuuuuuuuuiredddddddddddddddddddddddddddddd = 16868686868686868868868866886666666 000000000000000000000000 – 58588888888888888888888888888888888888888888888000000000000000000000000000000000000000000000
= 11000000000000000000000000000000000000000000000 JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ 

(i(iiiiiiiiiiiiiiiv)v)))v))))v))v))v))v)))v)v)v))v)v)v)))v)))vv)v)vvvvv))))v))vv))v spspspspsppspspspspspppsps eceeeeee ifffffffffffffffffffffffffffffffffficiiiiiciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii llatatatatatatatattatatatatatatatateneeneneneneneneneeneneneneenenennnnnnnnnnnnnnnt t t t t ttt hehehhhhehhehhehehehehehehehehhhehhhhhhhhhhhhhhhhhhhhhhhhhhhhheeatatatatatatataatatatatatatatatatatataaaatatataaaaatatatattttttttt oooooooooooooooooooooooooooooooooooooof ffffffffffffffffffffffffffffff fufuffffffffffffffffffffuffffffffffffff sionononnonononononnnnononononnonnonononnonnnononnnooonnooonnnonnnonnnnonononooooonn lllllllllllllllllllllllllllllllllfffffffffffffffffffffffffffffffffffffffffffffffffffllllllllllllllllll ========================= LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLffffffffffffffffffffffffffffffffffffffffffffffffffffLLLLLLLLLL / /////////////////////////////////////// m
================== 11111111111111111111111111110000000000000000000000000000000000000000000 // 3333333333333.0 
= 3636336363636363363636363633363677777777777777 J/J/J/J/J/J/JJ/J/J/J/JJJ/JJ/J/JJ/JJJ/JJJJJJJ/JJJJJJ/J/JJJJJJJJJJJ/J g g ggg gggggggggggggggggggggggggggggggg g ggggg

ThThThThThThThThThThThhThhThTThThhhhhhhThhhhhThhThhThThThThe Prinnnnnnciciciciciciplplplplplple eeeee of M
eqqqqqquiuiuiuiuiuililililililibrbrbrbrbrbriuiuiuiuiuium, the
eqeqeqeqeqqqquauuuauu l to th
pivot
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(ii) moment = F x d
= 250 x 0.2 
= 50 Nm 

[1]
[1]

(iii) By the Principle of Moments
sum of clockwise moments = sum of the anticlockwise moments
50 = F x 0.25 
F = 200 N 

[1]
[1]

OR

11 (a) (i) Live conductors allow current to flow through and reach the 
appliance. [1]

(ii) Neutral conductors allow the current to flow back to the source and 
hence complete the circuit. [1]

(b) (i) The fuse rating is much higher than the amount of current flowing 
through the circuit.  
When excessive current flows through the appliance, the fuse may 
not melt and disconnect the circuit. As a result, it may cause harm 
to the user or damage to the appliance.

[1]

[1]

(ii) The metal case becomes live when the live wire is damaged and 
touches the metal case. 
As a result it may cause harm to the user or damage to the 
appliance.

[1]
[1]

(c) The circuit breaker works faster in disconnecting all the switches in 
the house. 
The circuit breaker only needs to be reset after activated whereas 
the fuse needs to be replaced after melting.

Any 
one 

[1]

(d) Wire X: Live
               
Wire Y: Neutral
               
Wire Z: Earth

[1]

[1]

[1]
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1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A manufacturer measures the three dimensions of a floor tile using three different 
instruments. The approximate dimensions of the tile are shown. 
 
 
 
 
 
 
 
 
 
 
Which instruments are used to measure accurately each of these dimensions? 
 
 length width thickness 
A calipers micrometer metre rule 
B metre rule micrometer calipers 
C metre rule calipers micrometer 
D micrometer metre rule calipers 

 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Two forces, X and Y, act on an object and produce a resultant force. The diagram 
represents the sizes and directions of forces X and Y. 
 
 
 
 
                                                                                    (not to scale) 
 
 
Force Z balances the resultant force due to X and Y and keeps the object stationary. 
 
Which arrow represents force Z? 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

A   B   

C   D   
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3 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 

A student used a micrometer screw gauge to measure the thickness of a metal sheet. 
 
 
 
 
 
 
 
 
 
What is the thickness of the metal sheet? 
 
A    5.83 mm            B    7.33 mm           C    7.83 mm           D   10.33 mm 
 
Two blocks are joined together as shown below.  
 
 
 
 
 
 
 
 
One block has a density of 6.0 g/cm3 and the other has a density of 9.0 g/cm3. 
What is the overall density of the two blocks joined together? 
 
A    7.0 g/cm3          
B    7.5 g/cm3          
C    8.0 g/cm3              
D    15 g/cm3 
 

5 A trolley with a ticker-tape attached to it, moves down a runway. The ticker-tape timer 
operates at a frequency of 50 Hz on the tape. The diagram below shows two sections 
from tape P and Q, separated by 25 spaces.   
 
 
 
 

  
 
 
 
 

 
Calculate the average acceleration of the trolley. 
 
A    0.4 m/s2             
B    0.6 m/s2             
C    0.8 m/s2                       

D    1.2 m/s2 

P Q

4 cm 8 cm

P Q

4 cm 8 cm4.0 cm                                                         10.0 cm 

  P                                                                      Q 

5       

25       

30      

35      

40      

1.0 cm   

1.0 cm   
density 

6.0 g/cm3 
1.0 cm   2.0 cm   

density 
9.0 g/cm3 

25 spaces   
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6 The distance travelled by a car is increasing uniformly as it is driven along a straight 
road up a hill. 
 
 
 
 
 
 
 
 
 
 
Which quantity of the car is constant but not zero? 
 
A    acceleration 
B    displacement  
C    gravitational potential energy 
D    kinetic energy 
 
 

7 Which moving body has a resultant force acting on it? 
 
A    a parachutist descending vertically at terminal velocity 
B    a diver rising vertically through water at constant speed 
C    an aircraft circling an airport at constant speed 
D    a train going up a straight incline at constant speed 
 
 

8 An engine pulls a truck at constant speed on a level track. 
 
 
 
 
 
 
 
 
 
The link between the engine and the truck breaks. The driving force on the engine 
remains constant.  
 
What effect does this have on the engine and the truck? 
                                    
 engine truck 
A speed stays constant slows down 
B speeds up slows down 
C speed stays constant stops immediately 
D speeds up stops immediately 
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9 A free-fall skydiver jumps from a plane. As he falls, there is a force acting upwards 
and a force acting downwards on his body. These produce a resultant force.  
 
Before he reaches terminal velocity, how do the sizes of the forces change? 
 
 downward force upward force resultant force 
A decreases decreases stays the same 
B increases stays the same decreases 
C stays the same increases decreases 
D stays the same increases increases 

 
 

10 The diagram shows an axle fixed to a wheel. The axle of radius 5.0 cm is pulled by 
a force F so that the wheel of radius 30.0 cm turns clockwise. The wheel moves 
forward at constant speed and experience a frictional force of 1000 N between the 
wheel and the floor. The mass of the wheel and axle is 200 kg. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the force F acting on the axle? 
 
A   167 N       
B   1 000 N       
C   6 000 N         
D   8 000 N 
 
 
 
 
 
 
 
 
 
 
 
 

1000 N 
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11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A force F acts on an L-shaped object pivoted at point P. Which of the following will 
produce the largest turning moment about pivot P? 
 
 
 
 
 
 
 
 
 
 
 

12 A car of mass 1500 kg has a speed of 20 m/s. It accelerates until its speed is 25 m/s. 
What is the increase in the kinetic energy of the car? 
 
A   19 kJ        
B   38 kJ        
C   170 kJ        
D   340 kJ 
 
 

13 A man exerts a horizontal force of 600 N on a box as shown in the diagram. A 
frictional force of 200 N acts in the opposite direction. The box moves 3.0 m in 5.0 s. 
 
 
 
 
 
 
 
 
 
 
What is the useful power in pushing the box forward? 
 
A   120 W       
B   240 W       
C   360 W       
D   480 W 
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14 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
15 

The energy supplied to an electric motor is E, and, in the same time, the energy 
wasted by the motor is W. 
 
What is the efficiency of the motor? 
 

A    
 

B    
 

C    
 

D    
 
 
Which graph shows the total external pressure acting on a submarine at different 
depths below the surface of the sea? Assume the change in density of sea water is 
negligible. 
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16 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The diagram shows a simple hydraulic jack. A downward force of 20 N is exerted on 
piston X, causing it to move down by 30 cm. 
 
 
 
 
 
 
 
 
 
 
 
What is the upward force on piston Y and the distance moved by piston Y raised? 
 
 upward force on piston Y  distance moved by piston Y 
A 40 N 15 cm 
B 40 N 20 cm 
C 80 N 10 cm 
D                         80 N 15 cm 

 
 

17 The diagram shows a U-tube manometer containing three liquids: mercury, liquid X 
and liquid Y. Neither liquid X or liquid Y mixes with mercury. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which correctly describes the densities of X and Y, and the pressures they exert on 
the mercury? 
 
 pressure exerted on the mercury densities of X and Y 
A pressure of X is greater than Y density of X is greater than Y 
B pressure of Y is greater than X density of Y is greater than X 
C pressure of X and of Y are the same density of X is greater than Y 
D pressure of X and of Y are the same density of Y is greater than X 
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18 Air is trapped in a cylinder by a piston. The pressure of the air is p and the length of 
the air column is 20 cm. The piston is moved outwards until the length of the air 
column has increased by 40 cm. The temperature of the air remains constant. 
 
 
 
 
 
 
 
 
 
What is the new air pressure? 
 
A   p/2           
B   p/3           
C   2p             
D   3p 
 
 

19 Some gas is trapped in a closed container. The gas is cooled and the volume of the 
container is kept constant. 
 
What happens to the gas molecules? 
 
A They collide with the walls more often. 
B They contract. 
C They get closer together. 
D They move more slowly. 
 
 

20 A column of dry air is trapped by a pellet of mercury in a capillary tube. The capillary 
tube is held in different positions as shown in the diagrams. 
 
 
 
 
 
 
 
 
 
Compare the air pressures P1, P2 and P3. 
 
A      P1 > P2 > P3 
B      P3 > P2 > P1 
C      P1 > P3 > P2 
D      P1 = P2 = P3 
 
 

P1 

P2 
P3 
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21 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 125 g piece of solid lead at room temperature is heated. It completely melted after 
22 s. The graph shows how its temperature varies with time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The power of the heater is 400 W. What is the specific latent heat of fusion of lead, in 
J/kg? 
 

A      

     

B      

            

C      
           

D     

     
 
22 

 
A slice of bread is placed under a red-hot electric grill to make toast. 
 
 
 
 
 
 
How does heat reach the bread? 
 
A    conduction and convection 
B    conduction and radiation 
C    convection and radiation 
D    radiation only 
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23 
 
 
 
 
 
 

A thermometer is used to measure a temperature of 80 °C. 
 
Which thermometer is the most sensitive? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

24 The graph shows a water wave with frequency 10 Hz traveling from left to right. The 
displacement of particle P on the wave at this instant is zero. 
 
 
 
 
 
 
 
 
How long later would particle Q be at zero displacement? 
 
A    0.025 s       
B    0.050 s        
C    0.10 s          
D    2.5 s 
 
 

25 Which device uses ultrasound? 
 
A    an optical fibre 
B    a pre-natal scanner 
C    a steriliser 
D    a sunbed 
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26 
 
 
 
 
 
 
 

Which statement about microwaves is correct? 
 
A   Microwaves are longitudinal waves. 
B   In vacuum, the speed of microwaves is equal to speed of visible light. 
C   The frequencies of microwaves are greater than the frequencies of visible light 
D   The wavelengths of microwaves are smaller than the wavelengths of infra-red. 

27 A solid plastic cylinder is immersed in a liquid of refractive index 1.4. Light travelling 
in the plastic cylinder strikes the inside surface at an angle of incidence of 70o. The 
light undergoes total internal reflection. 
 
 
 
 
 
 
 
 
 
 
 
 
What are the values of the critical angle in the plastic and the refractive index of the 
plastic? 
 
 critical angle in the plastic refractive index of the plastic 
A greater than 70o greater than 1.4 
B greater than 70o less than 1.4 
C less than 70o greater than 1.4 
D less than 70o less than 1.4 
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28 The ray diagrams 1 and 2 show two ways in which a thin converging lens produces 
an image that is larger than the object. 
 

 
 
 
Which devices use lenses in the ways as shown in diagrams 1 and 2? 
 
 diagram 1 diagram 2 
A camera magnifying glass 
B magnifying glass projector 
C photographic enlarger camera 
D photographic enlarger projector 

 

 
 
29 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The diagram shows rays of light from a ray-box passing through three lenses placed 
at positions 1, 2 and 3. 
 
 
 
 
 
 
 
 
 
 
 
 
What type of lens is used at each position? 
 
 position 1 position 2 position 3 
A converging converging converging 
B converging converging diverging 
C diverging converging diverging 
D diverging diverging converging 

 

      diagram 1                                                      diagram 2 
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30 
 
 
 
 

A positively charged metal sphere is placed midway between two previously 
uncharged metal rods, one of which is connected to earth. 
 
Which diagram shows the charges on the rods? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

31 The diagram shows two charged parallel plates. Four negatively charged identical 
particles, P, Q, R and S are placed in between the plates. 
 
 
 
 
 
 
 
 
 
Which particles experienced the same force due to electric field? 
 
A    P and Q            
B    R and S          
C    All of them         
D    None of them 
 
 
 
 
 
 
 
 

  P 

 Q  

  R  
+ _ 

 S  
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32 A piece of wire has a resistance of 16 Ω. The wire is 20 cm long and has a     
cross-sectional area of 2.0 mm2.  
 
Which wire of the same material has a resistance of 8.0 Ω? 
 
 length  cross-sectional area 
A 10 cm 0.5 mm2 
B                    10 cm           1.0 mm2 
C 20 cm 0.5 mm2 
D 20 cm 4.0 mm2 

 
 

33 
 
 
 
 

A defibrillator is a device that is used to give an electric shock to a patient’s heart.     
It supplies an electric shock of energy 300 J at an average voltage of 2000 V for     
10 ms. 
 
What is the average current it supplies? 
 
A   0.015 A          
B   0.67 A              
C   6.7 A              
D   15 A 
 

  
34 The diagram shows the circuit for a hair-dryer. 

 
 
 
 
 
 
 
 
 
 
 
 
 
The fan motor has a power rating of 0.10 kW and the heaters each have a rating of 
0.40 kW. The cost of electricity is 18 cents per kWh. 
 
What is the cost of running the hair-dryer for two hours with switches P and Q closed 
and switch R open? 
 
A   9 cents        
B   18 cents      
C   24 cents        
D   32 cents 
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35 The current in a kettle is 10 A and the kettle is protected by a 13 A fuse. The owner 
of the kettle replaces the 13 A fuse with a 3 A fuse. 
 
What happens when the kettle is switched on? 
 
A   The fuse does not melt and the kettle works correctly. 
B   The fuse does not melt but the kettle fails to work. 
C   The fuse melts and the kettle is undamaged. 
D   The fuse melts and the kettle might be damaged. 
 

  
36 
 
 
 
 
 
 
 
 
 
 
37 

An old lamp is found and a new filament bulb with a power rating of 500 W is inserted. 
When the lamp is plugged into the mains and switched on, it does not light up. 
 
What is a possible cause of this? 
 
A   The earth wire in the plug is disconnected. 
B   The fuse in the circuit has too high a rating.  
C   The neutral wire in the plug is disconnected. 
D   The lamp is doubly insulated. 
 
 
A beam of electrons is travelling towards the right. The electrons subsequently move 
past a solenoid connected to a d.c. source. 
 
 
 
 
 
  
 
 
 
 
 
Assuming that the electrons have negligible mass, in which direction will the beam of 
electrons be deflected?  
 
A   downwards 
B   into the page     
C   out of the page  
D   upwards     
 
 

 
 
 
 
 
 

 
 
 
 
 
 

    
  
    
    
    

electrons 

+

_ 

+ 
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38 A magnet moves up and down above a coil of wire. The bottom of the magnet moves 
up and down between P and R. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Where is the bottom of the magnet when the induced electromotive force (e.m.f.) in 
the coil is maximum? 
                  
A    P                
B    Q               
C    R                
D    P and R    
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39 The graph shows the voltage induced by an a.c. generator that varies with time. 
 
 
 
 
 
 
 
 
If the number of turns in the coil is increased four times and the speed of the rotation 
of the coil is halved, what will be the new waveform shown on the CRO? 
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40 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The diagram shows many small identical bulbs connected to an ideal transformer of 
turns ratio 1:4. The bulbs are rated at 2.0 V, 2.0 W. 
 
 
 
 
 
 
 
 
 
To operate the bulbs at normal brightness, how many bulbs can be connected to the 
secondary side of the transformer and what is the primary current? 
 
 number of bulbs primary current / A 
A 30 0.25 
B 30 0.50 
C 60 0.50 
D 120 4.00 
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Section A (50 marks) 

Answer all the questions in this section in the spaces provided. 
 
1 Fig 1.1 shows a crane, with a “wing” attachment on its side, lifting a load.  
  

 
                                                                                  load        
 
 
                                                                                  “wing” attachment 
 

 
Fig 1.1 

 

 

 (a)  Explain the purpose of this “wing” attachment.   
   

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

 
 
 
 
 
[2] 
 

 (b) On a windy day, the 25 kN load experiences a force of 50 kN to the 
east, as shown in Fig 1.2. 
 
                                                                         steel cable 
                                                                      
                                            50 kN 
                                               

 

Fig 1.2 
 

Using a scaled vector diagram, determine the tension in the steel 
cable.  

 
 
 
 
 
 

   
 
 
 
 
 
 
 
 
                                                                 tension = ……………………. 

 
 
 
 
 
 
 
 
 
[3] 

load 
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2 A piece of ice, with a mass of 22 g, at a temperature of -12.0 C is placed 
in a container containing water at 22.0 C.  
 

 

 (a)  Given that the specific heat capacity of ice is 2100 J/(kgK) and the 
latent heat of fusion of ice is 3.3 x 105 J/kg, calculate the heat needed 

 

  (i) to raise the temperature of ice from -12.0 C to 0 C.  
   

 
 
 
 
 
 
                                                                       heat = …………………... 

 
 
 
 
 
 
 
[2] 
 

  (ii) to change the ice at 0 C to water at 0 C.  

   
 
 
 
 
 
 
                                                                     heat  = ……………………. 

 
 
 
 
 
 
 
[2] 
 

 (b) The temperature of the water in the container falls after ice has been 
added.  
 

 

  (i) Given that the specific heat capacity of water = 4200 J/(kgK), 
calculate the initial mass of water in the container if the final 
temperature of the mixture is 8.0 C. 

 

    
 
 
 
 
 
                                    initial mass of water = …………………... 

 
 
 
 
 
 
[2] 
 

  (ii) State an assumption you have made in (b)(i).  
    

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

 
 
[1] 
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3 A light dependent resistor (LDR) is used to turn on a lamp in another circuit 
when it gets dark. Part of the circuit is shown in Fig 3.1.  

 

  
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig 3.1 
 

 
 
 
 
 
 
 
 
 

 (a) The light intensity decreases. State and explain what happens to the 
potential difference across the LDR. 

 

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

 
 
 
 
 
[2] 
 

 (b) Calculate the resistance of the LDR when the current flowing through 
it is 4.0 mA. 

 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                            resistance = ……………………. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
[2] 

2000 Ω 

to lamp in  
another circuit 

12 V 
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 (c) The electrical circuit in Fig 3.1 is now altered such that the LDR is 
removed and 3 other resistors are added, as shown in Fig 3.2. 
 
                 

 
 
 
 

 
 

 
 
 

 
 
 

Fig 3.2 
 

 

  (i) Calculate the effective resistance of the circuit in Fig 3.2.  
   

 
 
 
 
 
 
 
                                              effective resistance = ……………………. 
 

 
 
 
 
 
 
 
 
[2] 

  (ii) Compare the current flowing through point P and point Q. 
Explain your answer. 

 

   
………………………………………………………………………… 

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

 
 
 
 
 
 
 
[2] 
 

   
 
 
 
 

 

2000 Ω 

2000 Ω 

1000 Ω 

2000 Ω 

P Q 12 V 
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4 Jamie bought a tea kettle with a dull black external surface, as shown in Fig 
4.1. The tea kettle uses an electric element to heat water and its power 
output is 2.8 kW. 

 
 
 

 
 
 
 
 
 
            

  Fig 4.1 
 

 

 (a) State the energy change that takes place when the tea kettle is used 
to heat up the water. 

 

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

 
[1] 

    
 (b) Suggest a modification which can be made to the tea kettle such that 

the water in the kettle can remain hot for a longer period of time.  
 

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

 
 
 
[1] 

    
 (c) An electricity retailer passes the cost due to transmission loss to the 

consumers. The transmission loss factor for the current year is 1.03.  
 
Given that the tea kettle is used for 10 minutes daily and the cost per 
unit of electricity charged by this electricity retailer is 18 cents, 
calculate the cost of using this tea kettle daily for one week. 

 

   
 
 
 
 
 
 
 
                                                                       cost = …………………… 

 
 
 
 
 
 
 
 
[2] 
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 (d) The mains voltage supply for the tea kettle is 230 V. Suggest a suitable 
fuse rating for the tea kettle.  

 

   
 
 
 
 
 
                                                             fuse rating = …………………… 
 
 

 
 
 
 
 
 
[2] 

5 Fig. 5.1 shows a method to paint a metal panel using electrostatic charges. 
The nozzle of the spray gun is connected to a high voltage electrode which 
applies positive charges to the paint droplets. The metal panel is connected 
to earth. 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

Fig 5.1 
 

 

 (a) Explain why the paint droplets spread out as they leave the nozzle. 
       
.……………………………………………………………………..……… 
 
..…….……………………………………………………………………… 

 
 
 
 
[1] 
 

   
 (b)    Explain why this method of painting reduces the amount of paint lost.  

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

 
 
 
 
 
 
 
 
[2] 

to high voltage 

metal panel 
connected to 
earth 

nozzle 

paint droplets 
with positive 
charges 
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 (c) Another type of spray gun does not make use of electrical voltage to 
charge the paint. However, the paint droplets are still charged 
positively as they leave the nozzle. Suggest how the paint droplets 
become positively charged as they leave the nozzle. 
 
………………………………………………………………………………. 
 
……….……………………………………………………………………… 
 
………………………………………………………………………………. 
 
 
 

 
 
 
 
 
 
 
 
 
[2] 

6 (a)  Fig 6.1 shows a series of lines representing a longitudinal wave set up 
in a long spring (slinky). 
 
 
 
 
 
 
 
 
 

Fig 6.1 
 

 

  (i) Describe how a longitudinal wave could be set up in the spring.  
    

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

 
 
[1] 
 

    
  (ii) On Fig 6.1, mark  

1. a position of compression and rarefaction with the letter “C” 
and “R” respectively and 

2. a distance to represent the wavelength of the wave with an 
arrow. 

 

 
 
[1] 
 
[1] 
 

 (b)  Fig 6.2 represents a cross-section of the water waves.  

 
 
                                          
                                                     
 
 

Fig 6.2 

 

 
 
 
 
 
 
 

direction of 
wave travel 

18 cm 
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The water waves has a frequency of 5.0 Hz.  
 

  (i) Calculate the speed of the water waves in cm/s.  

   
 
 
 
                                                                   speed = …………………… 

 
 
 
 
[2] 

   
(ii) 

 
The wave as shown in Fig 6.2 travels into a shallow region. 
State and explain what happens to 
1. frequency and 
2. wavelength of the wave in the shallow region. 

 
1. …………………………………………………………………. 

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

2. …………………………………………………………………. 
 
…………………………………………………………………. 
 
…………………………………………………………………. 

 

 
 
 
 
 
 
 
 
[1] 
 
 
 
 
 
[1] 

   
 

 

7 Fig 7.1 shows white light incident on the top face of a diamond. The white 
light is dispersed into its various rays. Only the red (R) and blue (B) light 
rays are shown in Fig 7.1. 
 
 
 
 
 
 
                                                                                      crown 
 
 
 
 
                                                                                           pavilion 
 

 
 
 

Fig 7.1 (not to scale) 
 
 

 

 

white light 

B R 

49  

18  

          23  
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 (a)  Explain why white light disperses in diamond, as shown in Fig 7.1.  
   

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

 
 
 
 
[2] 

 (b)  (i) Calculate the refractive index of diamond for blue light.  
   

 
 
 
 
 
                                                     refractive index = …………………… 

 
 
 
 
 

[2] 
   

(ii) 
 
Given that the speed of light in air is 3.0 x 108 m/s, calculate the 
speed of blue light in the diamond. 

 

    
 
 
 

 
speed of blue light in diamond = ……………………  

 
 
 
 
 
[1] 

     
 (c)  The diamond is now submerged in water. If the white light is still 

incident on the top face of the diamond at the same angle, explain 
what happens to the path of the blue light ray in the diamond. 

 

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

 
 
 
 
 
 
[2] 
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8 (a) A student has 3 identical metal bars. Two of the metal bars are 
magnets and one is not. Explain, with the aid of a diagram, how the 
student can identify the two magnets without using any other 
apparatus. 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[2] 

 (b) State a type of metal that can be used to make a permanent magnet.  
   

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

 
[1] 

 (c) (i) Fig 8.1 shows a vertical wire passing through a horizontal piece 
of card.  
 
 
 
 
 
 
 
 

Fig 8.1 
 
There is a direct current (d.c.) in the wire, which produces a 
magnetic field around it. Suggest how the magnetic field 
produced by the current-carrying wire can be investigated. 
 

 

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

 
 
[1] 
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  (ii) Fig 8.2 shows the wire and the card viewed from above.  
 
 
 
 
 
 
 
 
 
 
 

Fig 8.2 
 
On Fig 8.2, draw three complete field lines produced by the 
current-carrying wire. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[1] 
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Section B (30 marks) 

Answer all the questions in the spaces provided. 

Answer only one of the two alternative questions in Q11. 

9 Fig 9.1 shows a rollercoaster train being pulled horizontally to the right by a 

cable.  

 

 
 
 
 
 
 

 
                                                                              

              cable 
 
 
 

Fig 9.1 
 
Fig 9.2 shows information on the train. 
 
speed / 
m/s 

8.3 8.3 8.3 16.6 24.9 33.2 41.5 

time / s 0.0 0.5 1.0 1.5 2.0 2.5 3.0 
 

Mass of empty train: 1500 kg 
Mass of fully loaded train : 1800 kg 

Total length: 10.5 m 
Number of wheels: 16 

 
Fig 9.2 

 

 

 (a)  Describe the motion of the train from t = 0.0 s to t = 3.0 s.  
   

…………………………………………………………………………….……. 

……………………………………………………………………….…………. 

…………………………………………………………………….……………. 

………………………………………………………………………………….. 

 
 
 
 
 
 
 
[2] 
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 (b)  (i) Determine the average tension in the cable pulling a fully loaded 
train during t = 1.0 s to t = 3.0 s. 
 

 

    
 
 
 
 
 
 
 
 
                                             average tension = ……………………. 

 
 
 
 
 
 
 
 
 
[3] 
 

  (ii) Is the actual average tension higher, lower or the same 
compared to your answer in (b)(i)? Explain your answer. 
 

 

   ……………………………………………………………………………. 

……………………………………………………………………….…… 

…………………………………………………………………….……… 

……………………………………………………………………………. 

 
 
 
 
 
[2] 

     
 (c)  Calculate the distance the train travelled from t = 0.0 s to t = 3.0 s. 

 
 
 
 
 
 
 
                                                                   distance = ……………………. 

 

 
 
 
 
 
 
 
 
[2] 

 (d) One of the passenger claims that if the tension in the cable remains 
constant and the number of passengers is halved, the acceleration of the 
train will be doubled. Explain whether the claim is true. 
 

 

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

 
 
[1] 
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10 (a)    Fig 10.1 shows the structure of a simple a.c. generator.  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 10.1 
   

 

  The two ends of the wires, X and Y are the output terminals which are 
connected to a cathode ray oscilloscope (CRO). The coil is turned by a 
water wheel at 50 Hz. The peak voltage of the output is 9.0 V.  
 

 

  The time base of CRO is switched on at 10 ms/cm and Y-gain is set at  
3 V/cm. 
 

 

  (i) Sketch the trace of the output from the generator on CRO.  
  
 

 

    
 
 

         

 
 

          

 
 

         

          

          

 
 

         

 
 

         

 
 

         

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[2] 

Magnet 

Magnet 

Slip rings 

Carbon brushes 

Coil of wire 

Direction of rotation 

A 

B 

C 

D 

N 

S 

X 
Y 

1 cm 

1 cm 
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  (ii) Explain how the generator gives the output in (a)(i).  
   

 
 

   ……………………………………………………………………………. 

……………………………………………………………………….…… 

…………………………………………………………………….……… 

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

 
 
 
 
 
 
 
 
 
[3] 
 

  (iii) Sketch the new trace of the output display when the slip rings are 
replaced by a split-ring commutator.    
  

 

    
 
 

         

 
 

          

 
 

         

          

          

 
 

         

 
 

         

 
 

         

 
 
                                                               
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
[1] 
 

1 cm 

1 cm 
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 (b) Fig 10.2 shows an electric guitar, with strings that are already magnetised. 
A coil is placed near each string. Fig 10.3 shows that the coil is connected 
to a loudspeaker, which produces the sound of the guitar. 
 

                                   
Fig 10.3 

 

 

  (i) Explain how the coil in Fig 10.2 can detect the vibration in the 
magnetised string when it is plucked.     

 

    
……………………………………………………………………………. 

……………………………………………………………………………. 

…………………………………………………………………….……… 

 
 
 
 
[2] 

  (ii) Explain how the loudspeaker, a moving-coil device, produces the 
sound of the electric guitar.  

 

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

 
 
 
 
 
[2] 
 

Fig 10.2  
to coil of 
loudspeaker 

coil  

pickups 

loudspeaker 
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11 EITHER  
(a) Fig 11.1 shows a simple d.c. motor. The ends of the single loop coil ABCD are 

soldered to the split-ring commutators. Two batteries are connected in the 
external circuit. 

 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 11.1 

 

     
 (i) State the direction of rotation of the coil when viewed from the 

commutator. 
 

 

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

 (ii) Explain how this d.c. motor works and the purpose of the split-ring 
commutator. 
  

 

  …………………………………………………………………………………… 

……………………………………………………………………….…………... 

…………………………………………………………………….……………... 

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

 
 
 
 
 
 
 
 
 
[3] 
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(b) Jamie designs a simple doorbell using materials found in the Physics laboratory, 
as shown in Fig 11.2. When switch S is pressed and then released, two sound 
notes of identical frequency are produced. 

 

  

Fig 11.2 
 

 

 (i) Explain how the two sound notes are produced.  
   

…………………………………………………………………………………… 

……………………………………………………………………….…………... 

…………………………………………………………………….……………... 

…………………………………………………………………………………… 

 
 
 
 
 
 
[2] 
 

 (ii) Jamie makes the following comment: “The bell will still work if the battery 
is replaced with an a.c. source.”  
Do you agree? Explain your answer. 

 

   
…………………………………………………………………………………… 

……………………………………………………………………….…………... 

…………………………………………………………………….……………... 

…………………………………………………………………………………… 

 
 
 
 
 
 
[2] 
 

 (iii) Suggest two ways to increase the loudness of the bell.  
   

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

 
 
 
[2] 
 

                                                                          switch S 

 

 

 

       wire wound  
       around 
       soft iron core                                                soft iron spring   
                                                                            attached to hammer 
 
                              metal plate                              metal plate 

www.KiasuExamPaper.com 
188



20 
 

 
SNGS Sec 4 Physics Prelim P2 2019 

11 OR  
Fig 11.3 shows a diving bell with a hatch of outer surface area 0.50 m2. While the 
bell is on the surface of the sea, the hatch is closed and sealed. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
       Fig 11.3 (not to scale) 

 

 

 (a) The bell is lowered from the surface of the sea to a depth of 30 m. The 
pressure of the atmosphere is 100 000 Pa and the density of the seawater 
is 1100 kg/m3. The gravitational field strength g is 10 N/kg. 
 

 

  (i)  Define pressure.         
 

 

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

 
 
[1] 

  (ii) Calculate the pressure exerted on hatch by the water when it is at 
a depth of 30 m.   

 

     
 
 
 
  
 
                                                        pressure = ……………………. 
 

 
 
 
 
 
 
[2] 
 

  (iii) Hence, calculate the force acting on the hatch.  
     

 
 
 
  
                                                               force = ……………………. 

 
 
 
 
 
[1] 

trapped 
air 

30 m 

sea 

hatch 

air 
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        ------------------------------------------- END OF PAPER --------------------------------------- 

  (iv) Explain what happens to the volume of the trapped air when the 
hatch is opened at 30 m below the surface of the sea.  Assume that 
the trapped air in the bell is at atmospheric pressure before the 
hatch is opened. 

 

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

 
 
 
 
 
[2] 
 

 (b) The same diving bell is lowered to the same depth of 30 m in another 
region of the sea. It was observed that the volume of trapped air is more 
than the volume in (a)(iv) when the hatch opens. Suggest a possible 
reason for the observation.   
                  

 

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

 
 
[1] 

 (c) Using kinetic theory of matter, explain why the pressure of the trapped air 
in the bell rises when its temperature increases.    

 

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

 
 
 
 
 
 
 
 
 
 
 
[3] 
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2019 Physics Prelim Paper 2

Qn Answer
1(a) The attachment is to provide the crane with better stability / make the crane more 

stable.
It increases the base area of the crane OR it lowers the centre of gravity of the 
crane.

1(b) Scale: 1 cm rep 10 kN
Accurate drawing of vector diagram (incl. correct labelling of forces and direction of 
arrows):

Force = 50 kN

Weight R
= 25 kN

Tension of the cable = 56 kN (accept 55 kN to 57 kN)

2(a)(i) Q = mc∆T
= (22/1000) x 2100 x 12.0
= 554.4 J
= 550 J (2 sf)

2(a)(ii) Q = ml
= (22/1000) x 3.3 x 105

= 7260 J
= 7300 J (2 sf)

2(b)(i)      Q = mc∆T
554.4 + 7260 + (22/1000 x 4200 x 8.0) = m x 4200 x (22.0 – 8.0) *the mark is for 
showing the concept of heat lost = heat gained

m = 0.15 kg (2 sf)

2(b)(ii) No heat gain from the surroundings

tter stabilililiitytytyty //// mmmmakakakakeeee the c

e OR it loweersrsrss tttthehehehe ccccentrrree ee ofofofof ggggrarararavivvv ty o

of vectcttttttttcttttctcttcttcttttororooroooroororooooooorororororrrrorooorororroroorororr   diiiagaagaaagagggaggagaggagaaaa rararrrrrrrrrr m (incncncncncncncncncncncnncncnclll.l.ll.l.ll.llll.ll  corrererereeeeeereeeeeeeeeeectctcttccctctctctctccctctctctctctctctttccctctccctctctcctccccccccccccccccctccccctcccctccccc llllllllllllllllabeeeelllllingngngng of fofofoforcrcrcrceeees and ddddiriririrectio

FoFoFFFoFoFoFFoooFoFFoFooFFoFFooooooooorcrcrrrrcrrrrcrrrcrrcrrrcrrcrrcrrrcrcrcrrrrrrcrcccce = 505050505050505055055050555505505050505055505550500000000 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

WWWWWeWWWWWWWWWWWWWWWWWWWWWW ighthththththththththththththt RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
=============================== 25222222222222222222222222222222  kN

TeTTeTeeeeeeeeeeeeeeeeeeeeeeeeeeensnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnssssnsssssn ioioioioioioioiioioioioioioioioioion n n ofofofofofofofofofofoffofofofofofofofofofofofofoofofffoffofooooof ttttttttttttttttttttttttttttttttttheheheheheheheheheeheheheheheeheheheheheeeeheheheheeehhhhehhh ccccccccccccccccccccccccccccccccccabababababababababababababababaababbabababbabbbababbabbababbabaaaaaa llell  = 55556666 kNkNkNkN ((acce

Q = mcmcmmcmmcmcmcmcmcmcccmcmmcmcmcmcmcccmccmcmccccccccc∆T∆T∆∆∆T∆∆T∆T∆∆T∆T∆T∆T∆∆T∆∆T∆T∆T∆∆T∆T∆T
= (22/1000000000000)))) xxx 2100

554.4.4 4 JJ
550 J (2
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Qn Answer
3(a) The resistance of the LDR increases as the light intensity decreases. 

The potential difference across LDR increases.

3(b) V across fixed resistor = 2000 x 0.004 = 8.0 V
Voutput = Routput / Rtotal x Vtotal
8.0 V = 2000 / (RLDR + 2000) x 12 V
RLDR = 1000 Ω

OR

V = IR
12 – 8 = (4/1000) x R
R = 1000 Ω

3(c)(i) Effective R = (1/4000 + 1/3000)-1

                  = 1700 Ω (2s.f)

3(c)(ii) The total resistance in the branch with point P is higher than that with point Q.
Since potential difference across each branch is constant, current flowing through 
point P is lower than current flowing through point Q.

4(a) Electrical energy  Heat 

4(b) The external surface of the tea kettle could be modified to one with a shiny silver
surface which is a poor emitter of infrared radiation to the surroundings, so as to 
minimize heat lost to surroundings. 

4(c) Energy = Power x Time
            = 2.8 kW x 10/60 x 7 h
            = 3.27 kWh
Cost = 3.27 kWh x $0.18 x 1.03 
        = $0.61

4(d) I = P / V
= 2800 / 230 
= 12.2 A

Suitable fuse rating = 13 A

5(a) The paint droplets repel each other as they have the same charge / same charges 
repel.

5(b) The positively charged paint droplets induced a negative charge on the surface of 
the metal panel.

As opposite charges attract, most of the paint droplets are attracted to the metal 
panel, reducing the amount of paint loss.

P / V
28000 // 22330 

.2 A
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Qn Answer
5(c) The paint droplets are charged by friction.

The paint droplets lose electrons to the nozzle as they leave the nozzle.

6(a)(i) The long spring can be given a displacement such that the movement of each turn 
on the long spring is parallel to the direction of the wave motion set up.

6(a)(ii)
                              wavelength              

6(b)(i) Wavelength = 6 cm
v = fʎ
   = 5.0 x 6
   = 30 cm/s

6(b)(ii) 1. frequency – remains unchanged as source of wave is the same
2. wavelength – becomes smaller as speed decreases in the shallow region

7(a) Different colours of light travel at the same speed in air. However, different colours 
of light travel at different speeds in diamond.

Therefore, there are different angles of refraction for different colours / different 
colours bend at different angles.

OR 

There are different refractive indices for different colours, hence white light disperses 
into its various rays.

7(b)(i)

n =  2.4 (2 sf)

7(b)(ii) v = 3 x 108 / ( )
= 1.2 x 108 m/s (2 s.f.) 

7(c) Blue light would bend towards the normal less at the water-diamond boundary as 
compared to the air-diamond boundary.

This is due to the higher refractive index of water compared to that of air.

cy – reeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeemamamamamamamamamamamamamamammmmmmmmmamammmmamamaaaaamaaaam inininininininnininininininininininnninnnnnnns s s s sss sss ununununununnnunununnunununuuuuuuuuuuuu chchhhchhchhchhhchcccccccc anaaaa geddddddddddddddddddddddddd asasaaaasaaaasaaasaaaaassssassssss source off wwwwavavavave issss tttthehehehe sammmmeeee
velength ––––––––––––––––– bebebebbbebbebeebebbebebebbbebbbbebbebbbbbbbebbbbbecomememeeeeeeeeeeememeeeeeeeeessssssssssssssssssssssss smsmsmsmsmsmsmsmsmsmsmsmsmsmmaalalaaaaaaaalaaalaaaaaalaaalaaaaaaa ler r asasaasasasassasaasasssasasasasasassaasassaassasssaassasasasasassassssssssss speed deccccrererereasasaa es in thhhhe e e e shshshshalalalallololl w re

Differenennnnnnnnnnnnenennnnnnnnnnnt ttt colooooooooooooooooooooooooooooooooooourururrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrss sssss ssssssssssssssssssssssssss ofofofofofofofofofofofofofofofofofoffffffffff llllllllllligghtttttttttttttttttttttttt ttttttttttttttttttttttttttttttrarararararararrararrrararrrrrararrraaveveeeeeeeeeeeeeeeeeeeeeelllllllllllllllllll atatatatatatatatatatatatatattattattattatattatttatatataataaaaaaaaaaaa  the samammammamamamamamamamamammamamamamamamamamamamamaamamamammmammmmaaaaaaaa e e e eeeeeeeeeeeee eeeeeeeeeeeeeeeeeeee spspspspspspspspspspspspspspssssssss eeeeeeeee d in aaairr.... HoHoHoHoweever d
of llllllllllllllligiggggggggiggggggiggggggigigiggggggigigigigggggiggiggigigggggggghtttttttttttttt tttttrarararararararararararararavel atatatatatatatatatatatatatatatatatatatatttttttatatataa ddddddddddddddddifififfiffififififififffffififffffffffffififfififfefefefefefefeffefefeffefefefffeffefefefffffefeeeeeeeeeeeerererereeeeeeeeeeeeeeeeeeeeeeeeentntnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn sssssssssssssssssssssssssssspepepepepepepepepepepepepepepepepepepepepppppepeeepepeeeeeeppeedededededeedededededeedededdededededededddddddeeeeee s innnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn dddddddddddddddddddddddddddddddddddddiaiaiaiaiaiaaaiaiaiaiaaiaiaaaiaiaaaiaiaiaiaiaaaaaaaaaamomomomomomomomomomomomomomomomomoomommommomomomomomomomommommomomommommm ndndndndnddndnndndnndndnddndndndndddndndndndnddddddndndnddnndndnnnnnddndnnddd.

ThThThTTThTThThThThThThThThThTThThThThTTTThTThTTTTTTThhTTTheeeeeereeeeeee efore,e,e,e,e,e,e,e,e,e,e,e,e,e, ttttttttttttttheheheheheheeeeheheheeeeeeheeeeheeeeeeeeeheheheeeeererereeeereereeereeeereeeeeeeeeeeeeeeeeeeeeee are didiiiidiiiiiiididddidddiddddiiiiii fffffffffffffffffffffffffffffffffffffffffffffffffffferereerererereererererrerererrerrereneneenenenenennneenenenenenenneeneneeneenneeeneneeeeeeeeee ttttttttttttttttttt anananananananananananananananananaaaaananaananannaannanananaaaaaanaannnaaannglglglglgglglglglglglgglggglglglglglglglglggllgllglllglggggggggggg esesesesesesessesessesesesessesssssssssss of rerererefrfrfrfracacacactitittion fo
cococococcocococococccocococccocococccoccococcocccococccccccocccoccooolololoolololoolololololololololollll urururuuururururururururuuururururuurururuururuuururuurrrrrrrrrrssssssssssssssssssssssss bendndndnndndndnnndndnnddn aaaaaaaaaaaaaaaaaaaattt ttttttttttttttttttttttttttt dddidddd ffferererererrerrrerrererererrrrerrrrerererererrrererereeeeeeeerenenenenenenenenenenenenenenenenenenenenenenneneeneeeeeeneneenenenneenennt t tttttttttttttttt anananananaanaanananaaaaaaaaaaaanaannnnnngles.

ORORORORORRORORORRRORORRRORROOOOOOO  

Therereereerererererreeererererrerrerre e eeeeee ee eeeee eeeeeeeeeeeeeeeeeeeeeee araaaaaaaaaaaa e e dididdiddidiidddididdiiddddiddidddddddddddddd fffffffffffffffffffffffffffffffffffffffffffffffffffeeeeeeeeeereeeeeeee ent ttt rerererefrfrfrfracacacactitititive ind
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Qn Answer
8(a)

   first metal bar                                                          second metal bar

                                                                                   third metal bar

Bring one end of the first metal bar near to both ends of the second metal bar, and 
then to both ends of the third metal bar.

The repulsion between two metal bars will enable the student to identify them as the 
two magnets.

8(b) Steel

8(c)(i) Magnetic field can be investigated by placing a plotting compass on the piece of 
card and marking the positions of the needle of the compass.

OR

Use iron filings to investigate the pattern of magnetic field lines.

8(c)(ii) The inner circles are closer to 
each other

Correct direction

9(a) In the first second, the train travels at a constant speed of 8.3 m/s.
In the next two seconds, the train accelerates uniformly.

9(b)(i) Average acceleration = (v – u) / t
                                   = (41.5 – 8.3) / (3.0 – 1.0)
                                   = 16.6 m/s2 (3 sf)

Tension = m x a
              = 1800 x 16.6 
              = 29 880 N
              = 29 900 N (3 sf)

o id

placing a plplplplotototottitititingngngng ccccommmmpapapapass ono th
he needle of ththhhhhhhhe e e e eeeeeee cocococooooooompmpmpmpass....

invesesessssssssssssssssssssssstitititiitiitittiitititiittitttittttitttt gagagagggaaaggagaggggggagagagagaaagagaaggagggagagaagagggaagagggagg tetetettetettetetetettetetetetetttettettteeteeeeeeeeeeeeeeeee tttttttttttttttheheheeeheeeeheheehhhhhhhhh ppatternrnrnrnrnrnrnrnrnrnrnrnrnrnrnnnnnnn oooooooooooooooooooooooooooooooof magnggggggggg etic ffffieieieieldldldd linneseseses..
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Qn Answer
9(b)(ii) The actual average tension is higher than the answer in (b)(i) as there is friction 

between the moving parts and air resistance in actual situation.

9(c) Total distance travelled = (8.3 x 1) + ½ (8.3 + 41.5)(3-1) 
                                      = 58.1 m

9(d) The claim is false. The total mass is not halved as the mass of the empty train 
remains constant. Thus, the acceleration will not be doubled.

10(a)(i)

10(a)(ii) When the coil rotates, it cuts the magnetic flux which induces an emf across the two 
ends of the coil.
When the coil changes position after half a revolution, the emf induced is reversed.
When the coil is horizontal, emf induced is maximum, when the coil is vertical, emf 
induced is zero.

10(a)(iii)

10(b)(i) When the strings are plucked, their relative distances with the coil change 
(vibration), and the magnetic flux linking the coil changes as a result.

The vibration thus causes an e.m.f. to be induced in the coil. Hence an induced emf 
in the coil means a detection of the vibration in the string.

10(b)(ii) The changing induced current in the coil that causes the force/ vibration/ movement 
of coil in loudspeaker [Fleming’s Left-hand Rule] is in sync with the variation of 
current.

The vibration of coil will cause the cone in the loudspeaker and hence the air around 
it to vibrate and produces sound. (produces regions of compressions and 
rarefactions in the layer of air next to it)

2 cm 

3 cm 

3cm 

1 cm 

rotates,s,s,s,s,,,s,s,s,s,,s,s,s,ss,sss iiiiiiiiiiiiiiitttt t t tt ttttttttttttttt cucucucucccucuucucucuccucucucucucucuccuccucuuucuuutststststststststststststststststtttsttststtstttsttsttsttst tttttttttttttttheheheeeeeeeeeheeee mmmmmmmmmmmmagnetttitittttttttttttttttttttttttttttt cc c c c c c c ccc ccc cc cc ccccccccc flux which iiiindndndnduuuucessss aaaannnn emf f f f acacacacrorororosssssss the t
e coil.
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When ttttttttttttttthehhhhhhhhhhhhhhhhhhhhh  coiiiililiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiissssssssssssssssssssssssssssssssssss hohohohhohohhohohohohoohooooooohoohoooohoooooooorirrrrrrrrrrrrrrrrrrrrrr zontntntntntntntntntntntntntntntntnnnn alalaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ,, ememmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmf f f ffffffffffff ffffffffffff iinduceeddddddddddddddddddddddddddddddddddddddddd isiisissisisississssisisisissisisssississssssssssssssss mmmmmmmmmmmmmmmmmmmmmmmmaaaaxaaaaaaaaaa imum,, whwhenen ttheh  coil
induduuuuuuuuduuuuudududuuuuuududududuuuuduuduuduududuuuuuceceeeeeceeeeeeedddddddddddddd isisisisisisisisisisisisisis zerrrrrrrrrrrrrrrrrrrrrrrrrrrrroo..........
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Qn Answer
11 EITHER
11(a)(i) Anti-clockwise direction from the front

11(a)(ii) When current flows into the coil through the magnetic field of the magnet, it results 
in a force produced such that the coil will turn.

The split-ring commutator reverses the current in the coil every half a cycle so that 
the coil can turn continuously in one direction.

11(b)(i) When switch S is closed, the soft iron core becomes magnetised and attracts the 
soft iron spring attached to the hammer. 
The hammer strikes the metal plate and produces the first sound note. 

When the swtich is released, the circuit is broken and iron core loses magnetism 
and hammer swings to the other metal plate, producing the second sound note.

11(b)(ii) Yes, the iron core will be magnetized and the spring will be attracted similarly, 
although there is a change of polarity.

11(b)(iii) 1. Increase the current flowing through the wire
2. Increase the number of turns around the soft iron core

11 OR
11(a)(i) Pressure is the force acting (on an object) per unit area.

11(a)(ii) Pressure due to sea-water at depth 30 m
= hƿg =1100 x 10 x 30 
= 330 kPa 

11(a)(iii) Total pressure = 330 k + 100 k = 430 k Pa
Force = pressure x area = 430 000 x 0.50 = 215 kN

11(a)(iv) The volume decreases so that the pressure of the trapped air becomes the same 
as the pressure at 30 m / there is higher pressure exerted.

11(b) The density of the sea water in that region is lower resulting in lower pressure at 
depth of 30 m. Hence the volume of the trapped air increases to give a lower 
pressure that balances the external pressure.

11(c) When temperature increases, the air molecules gain kinetic energy and have greater 
speed / average KE of molecules increases.
The molecules will collide with the wall more often and hence increasing the force 
acting on the wall. 
Since pressure is due to the force acting on the wall per unit area, larger force acting 
on the wall results in a larger pressure (P = F/A).
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1 A car travels at a speed of 65 km/h.  
 
What is the speed of the car in m/s? 
 
A 18.1 m/s B 55.4 m/s C 181 m/s D 1080 m/s 

 
2 A light ray is reflected off two mirrored surfaces.  

 

 
(not to scale) 

 
What is the value of θ? 
 
A 5° B 10° C 15° D 20° 

 
3 A name tag reads “SAM”.  

 
What is the image of the name tag in a plane mirror?  
 
A  

 
 
 

B  

C  
 
 
 

D  

 
4 The refractive index for germanium is 4.01.  

 
What is the speed of light in germanium? 
 
A 7.5 × 107 m/s B 7.5 × 108 m/s C 1.2 × 108 m/s D 1.2 × 109 m/s 
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5 A thin, converging lens of focal length f, is used to produce various types of images.  
 
Which row is correct? 
 

  location of object type of image produced   

 A less than f inverted, virtual, diminished   

 B between f and 2f upright, real, enlarged   

 C at 2f inverted, real, same size   

 D beyond 2f upright, real, diminished    

 
6 A rope is fixed to a wall at one end with the other end moved up and down to produce a wave. 

 
 

                                                       wall 
 
 
What is transferred along the rope due to this motion? 
 

 A mass 
 B energy 
 C frequency 
 D molecules 

 
7 Which is not an application of microwaves? 

 
 A To detect structural flaws. 
 B To ionise biological molecules.  
 C To cook food in microwave ovens. 
 D To transmit communication signals. 

 
8 The wavelength of an X-ray is 1.0 nm while the wavelength of a radio wave is 1.0 mm.  

 
What is the ratio of the frequency of the X-ray to the frequency of radio wave?  
 

 A 1 : 1 00 000 
 B 1 : 1 000 000 
 C 1 00 000 : 1 
 D 1 000 000 : 1 

 
9 A sound travels through a solid copper tube and then enters air. 

 
Which of the following correctly compares the sound in the solid copper tube to air? 
 

  frequency speed (in copper tube)   

 A different higher   

 B different same   

 C same higher   

 D same lower   
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10 A series of compressions and rarefactions of a sound wave are shown.  
 

 
 
 
 
 

(not to scale) 
 
What is the wavelength of the sound wave?  
 

 A 2.0 m B 3.0 m C 4.0 m D 6.0 m 
 
11 Which defines acceleration? 

 
 A  

 
 B  

 
 C  

 
 D  

 
12 A stone falls freely from rest from the top of a building of height, 80 m. 

 
The gravitational field strength g is 10 N/kg. 
 
What is the speed of the stone when it hits the ground?  
 

 A 4.0 m/s B 8.0 m/s C 40 m/s D 80 m/s 
 
13 Which quantity is a scalar? 

 
 A displacement B force C weight D work done 

 
  

4.0 m 
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14 A body is acted on by two forces, S and T. A frictional force, F keeps the body in equilibrium.  
 
Which vector diagram shows the relationship between these forces? 
 
A B 

C 

 

D 

 
 
15 A helicopter of mass 3.0 x 103 kg rises vertically with a constant speed of 25 m/s. 

 
The gravitational field strength g is 10 N/kg. 
 
What is the resultant force acting on the helicopter? 
 
A 0 N 
B 3.0 x 104 N downwards 
C 4.5 x 104 N upwards 
D 7.5 x 104 N upwards 

 
16 A parachutist is falling through air with terminal velocity. 

 
Which quantity is changing? 
 
A acceleration 
B gravitational potential energy 
C kinetic energy 
D mass 

 
17 Which object has the largest inertia? 

 
A a 1.5 x 10-1 kg baseball pitched at 170 km/h 
B a 1.2 x 103 kg sports car travelling at 100 km/h  
C a 5.0 x 103 kg stationary helicopter  
D a 3.0 x 106 kg falling tree  
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18 The mass and volume of different sized samples of a newly discovered metal are measured. 
 
Which graph shows how the mass varies with volume? 
 
A 

 

B 

 
 

C 

 

D 

 
 
19 A uniform beam has a weight of 60 N and a length of 2.0 m. It is pivoted at a length of 0.60 m from 

the end X. 
 

 
 
At what distance from the pivot should a 160 N weight be placed in order to balance the beam? 
 
A 0.150 m B 0.225 m C 0.375 m D 0.450 m 
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20 A student of weight 500 N runs up a slope of length 30 m and height 15 m in 25 s. 
 

 
 
What is the power developed by the student? 
 
A 30 W B 60 W C 300 W D 600 W 

 
 
21 The two cubes shown below are made from the same material. The bigger cube has sides that 

are twice as long as the smaller cube. Standing on one face, the small cube exerts a pressure, P 
on the floor.   
 

                                                   
 
Given that the smaller cube has a weight, w and the bigger cube weighs eight times as much, 
what is the pressure exerted by the larger cube standing on one of its faces? 
 

 A ½ P B P C 2P D 4P 
 
22 Equal masses of water are poured into four jars as shown.  

Which jar has the least pressure exerted by the water on the base? 

 
 
 
 
 
 
 

 
23 When fine pollen grains suspended in water are viewed under a microscope, they are seen to be 

making small, erratic movements.  
 
Why is this? 
 

 A There are convection currents in the water. 
 B They are being hit by water molecules. 
 C They are moving and colliding with one another. 
 D They are living organisms so they move around. 

A       B             C      D 

x 
2x 

w 
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24 Which physical property is not suitable for defining temperature scales?   
 

 A e.m.f at the junction of two different metals 
 B mass of a solid object 
 C volume of a liquid column 
 D volume of trapped gas 

 
25 A piece of wire has an electrical resistance of 980 Ω in ice of -10 °C,  and 1750 Ω in boiling water 

at 100 °C.  
 
What is the resistance of the piece of wire at 30 °C, assuming resistance changes uniformly with 
temperature? 
 
A 280 Ω B 1190 Ω C 1260 Ω D 1370  Ω 

 
26 A slice of bread is placed under a hot electric grill. 

 
 
 
 
 
 
 
                                                        

How does thermal energy reach the bread? 
 
A conduction only 
B radiation only 
C conduction and convection 
D convection and radiation 

 
27 Two identical blocks of metal are heated to 20°C and 80°C and placed in a vacuum. In which 

scenario will thermal equilibrium between the two blocks be reached in the shortest time? 
 
A  

 
 
 
 
 
 
 
 
 
 

B  
 
 
 
 
 
 
 
 
 

C  
 
 
 
 
 
 
 
 
 

D  

grill 

slice of bread 

20°C 
80°C 

20°C 

80°C 

80°C 

20°C 

80°C 
20°C 

plastic block 
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28 A piece of pure ice melts. 
 
Which row describes the energy changes of the ice as it melts? 
 

  internal potential energy internal kinetic energy  

 A increases decreases  

 B decreases increases  

 C increases remains constant  

 D remains constant increases  

 

29 A negatively charged rod is brought close to an isolated T-shaped piece of metal. 
 
Initially, the metal is uncharged. 
 
Which diagram shows the induced charge on the metal? 
 

 A  
 
 
 
 
 

B 

 
 C  

 
 
 
 
 

D 

 
 
30 The diagram shows the electric field pattern between two isolated point charges. 

 

 
 
Which two point charges produce this pattern? 
 

 A  
 
 
 

B 

 
 C  

 
 
 

D 

 
 

www.KiasuExamPaper.com 
207



Page 10 of 13 
 

31 Identify the correct position of the switches such that all three bulbs are lit. 
 

 
 
 switch P switch Q switch R  

A closed closed open  

B open open closed  

C open  closed open  

D open closed closed  

 
32 In the diagram below, the potential difference across the battery is denoted by Vε and the potential 

difference across R2 is denoted as Vout.  
 

 
                                                       
What is the ratio of Vε : Vout? 
 
A R1 : R2 
B R2 : (R1 + R2) 
C (R1 + R2) : R1 
D (R1 + R2) : R2  

 

  

switch R 

bulb 2 

bulb 3 

switch P 

switch Q 

bulb 1 
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33 Which graph shows the characteristics of a light dependent resistor? 
 

 A  
 
 
 
 
 
 
 
 

B  
 
 
 
 
 
 
 
 
 
 
 

 C  
 
 
 
 
 
 
 
 
 
 
 

D  

34 Which of the following is not a safety feature found in a typical household electrical circuit? 
 

 A fuse 
 B earth wires 
 C lightning rod 
 D main circuit breaker 

 
35 An electric oven is rated at 10 A.  

 
What is a suitable fuse for the oven?  
 

 A 5.0 A B 8.0 A C 10 A D 13 A 
 
36 To determine whether a material is magnetic, you should find out if it 

 
 A is a metal or a non-metal. 
 B is a conductor or an insulator. 
 C can be given an electric charge. 
 D affects the direction in which a compass needle points. 

 

  

light intensity 

resistance 

resistance resistance 

resistance 

light intensity 

light intensity light intensity 
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37 The diagram shows an alarm system in which the switch S is shown closed. 

 
 
What happens when the switch S is opened?  
 
 iron bell  

A drops rings  

B drops stops ringing  

C moves up rings  

D moves up stops ringing  

 

38 Two parallel vertical wires P and Q are a small distance apart in air. There is a downwards electric 
current in both wires. A force acts on Q due to the current in P. This force is perpendicular to the 
wire Q. 
 
What is the direction of the force on Q? 
 

 
 

 

  

S 
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39 The diagram shows a single-coil electric motor. 
 

 
 
The split-ring commutator reverses the current in the coil as it rotates. 
 
How many times is the current reversed if the coil is rotated for one complete revolution? 
 

 A 1 B 2 C 3 D 4 
 
40 Electric power cables transmit electrical energy over large distances using a high voltage, 

alternating current. 
 
What are the advantages of using a high voltage and of using an alternating current? 
 

  advantage of using a high voltage advantage of using an alternating current 
 
 A a higher current is produced in the cable the resistance of the cable is reduced 

 
 B a higher current is produced in the cable the voltage can be changed  

using a transformer 
 
 C less energy is wasted in the cable the resistance of the cable is reduced 

 
 D less energy is wasted in the cable the voltage can be changed  

using a transformer 
 

 
 
 
 
 

END OF PAPER 
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Section A 
Answer all the questions in this section. 

 
1 A student measures the diameter of a rod using a micrometer.  

 
Fig. 1.1 shows the reading on the micrometer. Given that the micrometer has a zero error 
of -0.04 mm, determine the actual diameter of the rod. 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1.1 
 
 
 
 

diameter = ……………………… 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
 
2 The critical angle of glass is 41.2°. 

 
 

(a)  Calculate the refractive index,  of glass.  
  

 
 
 
 

 = ……………………… 
 

 
 
 
 
 

[1] 

(b) Fig. 2.1 shows a light ray incident on a glass block. Calculate r, the angle of 
refraction. 
 
 
 
 
 
 
 
 
 
 
 
 
                                         Fig. 2.1 (not to scale) 
 

r = ……………………… 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
  

r 

glass 

air 

35° 

mm 
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3 Fig. 3.1 shows a thin converging lens that is used as a magnifying glass.  
 

 

(a)  On Fig. 3.1, draw two rays from the top of the object to locate the top of the image. 
Draw in the whole of the image. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3.1 
 

 
[3] 

(b) Other than the size of the image relative to the object, state another characteristic 
of the image. 
 
…………………………………………………………………………………………….... 
 

 
 
 

[1] 

  

F F 

thin converging lens 

object 
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4 Fig. 4.1 shows the displacement-distance graph of a transverse wave. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4.1 (not to scale) 
 

 

(a)  Determine the amplitude of the wave. 
 
 
 

amplitude  = ………………………  
 

 
 
 
 

[1] 

(b) The wave propagates at a speed of 2.8 m/s.  
 
Calculate the frequency of the wave. 
 
 
 
 
 
 
 

frequency = ……………………… 
 

 
 
 
 
 
 
 
 
 
 

[2] 

(c) Name a region of the electromagnetic spectrum that has a higher frequency than 
ultraviolet radiation. 
 
…………………………………………………………………………………………….. 
 

 
 
 

[1] 

 

 

 

 

 

 

 

 

displacement /cm 

distance /cm 

30 

-30 

40 80 120 160 200 240 0 
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5 Fig. 5.1 shows a sound source integrated with a microphone placed in the middle of a 
rectangular room. The microphone is attached to an oscilloscope. A sound pulse is emitted 
and the oscilloscope starts recording immediately after the entire pulse has been emitted. 
 
Fig. 5.2 shows the oscilloscope trace of the first two returning echoes.  
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
           Fig. 5.1 (not to scale) 
 
 

                                                                    Fig. 5.2 (not to scale) 
 

 

(a)  Explain why the second echo is of a smaller amplitude than the first echo. 
 
……………………………………………….……………………………………………… 
 
……………………………………………….……………………………………………… 
 

 
 
 
 

[1] 

(b) The speed of sound in air is 330 m/s. 
 
Calculate the distance x, leaving your answer in metres. 
 
 
 
 
 
 
 
 
 
 
 

x = ………………… m 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 [2] 

 

 

 

 

 

sound source and 
microphone 

0 

amplitude 

time /ms 140 60 
80 

first echo second echo 

160 x 
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6 Fig. 6.1 shows an empty double walled container of mass 235 g which can hold up to 
235 cm3 of fluids. 

 

 

 
Fig. 6.1 

 
 State and explain whether the empty double walled container will float or sink in water. 

The density of water is 1.0 g/cm3. 
 

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

 
 
 
 
 

[2] 
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7 Fig. 7.1 shows a simple balancing toy balanced on the tip of a finger.   
 

 
Fig. 7.1 

 

 

 
Fig. 7.2 

 (a) (i) Define the centre of gravity of an object.  
   

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

 
 
 

[1] 

  (ii) On Fig. 7.1, mark the position of the centre of gravity of the simple balancing 
toy with an ‘X’. 
 

 
[1] 

 (b) Fig. 7.2 shows the simple balancing toy displaced on the tip of the finger.  
Explain how the simple balancing toy is able to return to its position in Fig. 7.1.  

 
 

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

 
 
 
 
 

[2] 

 (c)  Without any changes to the materials used to construct the simple balancing toy, 
suggest a modification to make it more stable.  

 

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

 
 
 

[1] 
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8 Fig. 8.1 shows a skier of mass 80 kg, ski down the slope from rest at X and reach a 
speed of 5.0 m/s at Y. 

 

 

 
Fig. 8.1 

 
 (a) Define work.  
   

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

 
 
 

[1] 

 (b) Calculate the work done against friction from X to Y. 
 
The gravitational field strength g is 10 N/kg.  

 

   
 
 
 
 
 
 
 
 
 
 
 

work done = ……………………… 
  

 
 
 
 
 
 
 
 
 
 
 
 

[3] 
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9 (a)  Fig. 9.1 shows a gas in a sealed container at a pressure of 118 kPa connected to 
the left arm of a manometer. The right arm of the manometer is open to the 
atmosphere.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9.1 
 
 
Calculate the density of liquid Q. 
 
The gravitational field strength g is 10 N/kg. The atmospheric pressure is 101 kPa. 

 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

density of liquid Q = ………………………  
 

 
 
 
 
 
 
 
 
 
 
 
 

[2] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

sealed container 

liquid Q 

118 kPa 

45 cm 
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(b) Fig. 9.2 shows a mercury barometer placed under a pressure of one  
atmosphere. The density of mercury is 13 600 kg/m3. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9.2 (not to scale) 
 
Liquid Q is used in place of mercury. 
 
Calculate the height of the column of liquid Q when placed under a pressure of one 
atmosphere. 
 
 
 
 
 
 
 
 

height of column of liquid Q = ……………………… 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[1] 

(c) (i) Define pressure. 
 
……………………………………………………………………………………… 
 

 
 

[1] 

 (ii) Fig. 9.3 shows the caterpillar tracks found on excavators. 
 
 
 
 
 
 
 
 
 
 

Fig. 9.3 
 
Explain why caterpillar tracks, instead of wheels, are fitted on excavators on 
muddy ground.  
 
……………………………………………………………………………………… 
 
……………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[1] 

caterpillar tracks 

76 cm 

19 cm 

vacuum 

mercury 
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10 Fig. 10.1 shows a flask filled with air and covered with a rubber bung.   
 

 
 

Fig. 10.1 
 

 When the flask is heated, the pressure of the air inside the flask increases and the rubber 
bung flies out. 
 

 

 (a) State the kinetic theory of matter.  
   

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

 
 
 

[1] 

 (b) Explain, using the kinetic theory of matter, why heating the air inside the flask causes 
the air pressure to increase. 

 
 

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

 
 
 
 
 
 
 
 
 

[3] 
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11 Fig. 11.1 shows petrol being pumped into a can. Electrostatic charges build up on the petrol 
and the pipe. 
 

 
 

Fig. 11.1 
 

 

 (a)  Explain why this is dangerous.  
   

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

 
 
 
 
 

[2] 

 (b)  Describe what can be done to stop the electrostatic charge building up in this way.   
   

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

 
 
 

[1] 

 

  

pipe 

petrol 
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12 Fig. 12.1 shows a circuit with three identical resistors R1, R2 and R3. 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

Fig. 12.1 
 

 

(a) The switch is closed.  
 
State and explain what happens to the reading of A1 compared to when the switch 
is opened. 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………….. 

 
 
 
 
 
 
 

[1] 
 

(b) R2 is now replaced with a diode,      , pointing to the right. The switch remains closed. 
 
State the ratio of the reading of A1 to the reading of A2.   
 
…………………………………………………………………………………………….. 
 

 
 
 
 

[1] 
 

 

 

  

A1 

A2 

R1 

R2 

R3 
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13 Fig. 13.1 shows the three wires P, Q and R of an electrical appliance and their 
corresponding wires on the mains socket. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 13.1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 (a) Name wire P.   
 
…………………………………………………………………………………………….. 
 

 
 

[1] 
 

 (b) State the colour of wire R. 
 
…………………………………………………………………………………………….. 
 

 
 

[1] 

 (c) Explain how wire Q serves as a safety feature.  
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………….. 
 

 
 
 
 

[1] 

 (d) In some appliances, wire Q is not present.  
 
State an additional safety feature that is present in place of wire Q. 
 
…………………………………………………………………………………………….. 
 

 
 
 
 

[1] 

 

  

P 

Q 

R 

heating 
element 

mains socket electrical appliance 

metal casing 
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14 (a)  State two conditions required for a particle to experience a force in a magnetic field.  
   

1. ……………………………………………………………………………......………….. 
 
……………………………………………………………………………………......…….. 
 
2. ……………………………………………………………………………......………….. 
 
……………………………………………………………………………………......…….. 
 

 
 
 
 
 
 
 

[2] 

 (b)  Microwaves and a beam of fast-moving electrons enter a strong magnetic field, as 
shown in Fig. 14.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 14.1 
 
The magnetic field acts only in the shaded region shown in Fig. 14.1. The direction 
of the magnetic field is out of the page. 
 
On Fig. 14.1, sketch the paths of the microwaves and the electrons in the magnetic 
field. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[3] 

 

  

fast-moving electrons 

microwaves 

uniform magnetic 
field out of page 
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Section B 
Answer all the questions in this section. 

Answer only one of the two alternative questions in Question 17. 
 
15 The marathon is a long-distance race of about 42 km. Water on the skin of a marathon 

runner evaporates as he runs. 
 
Data relevant to the marathon is given in the box. 
 
mass of marathon runner: 70 kg 
time taken by runner to complete the marathon: 4.5 hours 
average body temperature before starting the marathon: 37 °C 
body temperature above which overheating may cause serious damage: 40 °C 
average production of thermal energy in one hour by the runner: 3.3 x 106 J 
 
average loss of energy in one hour by evaporation from the skin: 2.2 x 106 J 
average specific heat capacity of the human body: 3400 J/(kg °C) 
specific latent heat of vaporisation of water at body temperature: 2.4 x 106 J/kg 

 
The level of dehydration of a human body is measured by the percentage loss of body 
mass caused by evaporation. The table below shows three levels of dehydration. 
 

level of dehydration 
percentage of body mass  

lost by evaporation of water 
mild dehydration <3% 
moderate dehydration 3–5% 
severe dehydration >5% 

 
 

 

 (a)  Calculate the mass of water lost by evaporation from the skin of the runner in one 
hour. 

 

   
 
 
 
 
 
 
 

mass of water lost = ……………………… 
 

 
 
 
 
 
 
 
 

[2] 
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 (b)  Assume that the runner only loses energy by evaporation from his skin. 
 
Calculate the rise in temperature of his body in one hour of the race. 

 

   
 
 
 
 
 
 
 
 

rise in temperature = ……………………… 
 

 
 
 
 
 
 
 
 
 

[3] 

 (c)  Using your answer to (b), show that evaporation from his skin is not sufficient, on 
its own, to prevent overheating during the race.   

 

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

 
 
 
 
 

[1] 

 (d)  One other mechanism for evaporation occurs in breathing. Water is vaporised in 
the lungs and is then exhaled. 
 
Assume that there is no increase in the runner’s body temperature during the race.  
 
Calculate the mass of water vapour that the runner exhales during the whole race.  

 

   
 
 
 
 
 
 
 
 

mass of water vapour = ……………………… 
 

 
 
 
 
 
 
 
 
 

[2] 

 (e)  Assume that the runner does not drink any water during the race. 
 
Using your answers to (a) and (d), determine the level of dehydration of the runner 
at the end of the race.  

 

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

 
 
 
 
 
 
 
 

[2] 
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16 Fig. 16.1 shows a hovercraft which moves on a cushion of air trapped underneath it.   
 

 
Fig. 16.1 

 
 (a) At an instant, the propellers produce a total forward force, F of 22000 N and 

experiences a total resistive force of 2000 N. The mass of the hovercraft is 25000 
kg. 
 
Calculate the acceleration of the hovercraft at this instant. 

 

   
 
 
 
 

acceleration = ……………………… 
 

 
 
 
 
 

[2] 

 (b) After some time, the hovercraft reaches a steady speed, even though the force F 
is unchanged.  
 
Explain, in terms of the forces acting on the hovercraft, why the hovercraft will reach 
steady speed. 

 

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

 
 
 
 
 

[2] 

 (c) Explain how the propeller is able to produce a forward force, F.  
   

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

 
 
 

[1] 
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 (d) Fig. 16.2 shows how the speed, v of the hovercraft varies with time, t for part of its 
journey. 

 

 
Fig. 16.2 

 
  (i) State the acceleration of the hovercraft between t = 0 s and t = 2.5 s.  
    

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

 
[1] 

  (ii) Calculate the total distance travelled by the hovercraft in 4.5 s.  
    

 
 
 
 

  distance = ……………………… 
 

 
 
 
 
 

[2] 

  (iii) On Fig. 16.3, sketch how the distance travelled, d of the hovercraft varies 
with time, t. You are not required to make any calculations.  

 

    
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 16.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
 

  

v/ m/s 
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17 EITHER 
 
Fig. 17.1 shows an electrical circuit used to determine the resistance of an unknown fixed 
resistor, RT. Three fixed resistors of 100 Ω, 150 Ω and 450 Ω are used to provide varying 
resistance values, simulating the rheostat shown in the circuit diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 17.1 
 
To obtain each resistance value recorded in the first column of Fig. 17.2, all three fixed 
resistors are used. The resistance values are varied by placing the three resistors in 
different arrangements. The switch is then closed and the corresponding voltmeter and 
ammeter readings are recorded. 
 
 

resistance / Ω voltage / V current / mA 
P 5.64 120.1 

213 2.14 46.4 
232 1.99 43.2 
510 0.97 21.6 
Q 0.71 16.1 

 
Fig. 17.2 

 

 

(a)  Given that P and Q respectively represent the smallest and largest possible 
resistance values obtainable, 
 

 

 (i) calculate P. 
 
 
 
 

 
P = ……………………… Ω  

 

 
 
 
 
 
 

[2] 

 (ii) calculate Q. 
 
 

Q = ……………………… Ω  
 

 
 
 

[1] 

  

RT 

A 

V 

three fixed resistors 
used to provide 
varying resistances 
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  (iii) Explain why the voltage measured across RT decreases as the resistance 
values in the first column of Fig. 17.2 increases. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 

 
 
 
 
 

[1] 

  (iv) A student uses the results obtained for resistance of 232 Ω from Fig. 17.2 
to correctly estimate the value of the unknown resistor, RT.  
 
Calculate the resistance obtained by the student.  
 
 
 
 

resistance of RT = ………………………  
 

 
 
 
 
 
 
 
 

[1] 

  (v) Using your answer in part (iv), estimate the potential difference (p.d.) 
across the terminals of the batteries in the circuit. 
 
 
 
 
 
 
 

p.d across terminals of batteries = ………………………  
 

 
 
 
 
 
 
 
 
 

[2] 

 (b) Fig. 17.3 shows the I/V characteristic graph of two light emitting diodes (LED).  
 

 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 17.3 
 

 

  (i) Describe how I varies with V for LED B. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 

 
 
 
 

[1] 
  

V / V 

I / mA 

LED A 

LED B 

50 

10 

20 

30 

40 

2.8 2.9 3.0 3.2 3.7 
0 

3.1 3.3 3.4 3.5 3.6 
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  (ii) Assume that all the power supplied is converted to light for both LED A and 
LED B.  
 
Determine which LED will be brighter at its maximum power dissipation. 
Show your working clearly. 
 
 
 
 
 
 
 
 
 
 
…………………………………………………………………………………….. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
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OR 
 
Fig. 17.4 represents the basic structure of a transformer. 
 

 
 

Fig. 17.4 
 

 

(a)  The secondary coil is connected to a lamp. When there is an alternating current in the 
primary coil, the lamp is lit. 
 
When there is a direct current in the primary coil, the lamp is not lit. 
 

 

 (i) State one way in which an alternating current differs from a direct current.  
   

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

 
 
 

[1] 

 (ii) Explain why the lamp is not lit when there is a direct current in the primary coil.  
   

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

 
 
 
 
 

[2] 

(b)  An alternating voltage of 240 V is applied to the primary coil and a voltage is induced 
in the secondary coil. The primary coil has 560 turns. 
 
Calculate the smallest number of complete turns in the secondary coil that would give 
an induced voltage of at least 8.0 V in the secondary coil. 
 

 

  
 
  
 
 
 
 
 
 

number of turns = ……………………… 
 

 
 
 
 
 
 
 
 
 

[2] 

~
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 (c)  A student determines the input and output power of the transformer and calculates 
the efficiency of the transformer. 
 

 

  (i) The student uses voltmeters and ammeters that measure alternating voltages 
and currents.  
 
On Fig. 17.4, draw two voltmeters and two ammeters that enable the input 
power and the output power of the transformer to be determined. 
 

 
 
 
 

[2] 

  (ii) State what is meant by efficiency.  
    

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

 
 
 
 
 

[1] 

  (iii) The current in the primary coil is 0.033 A. The current in the secondary coil is 
0.72 A and the output voltage of the transformer is 8.0 V. 
 
Calculate the efficiency of the transformer. 
 

 

    
 
 
 
 
 
 
 

efficiency = ……………………… 
 

 
 
 
 
 
 
 
 

[2] 

 

 

 

 

END OF PAPER 
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2019 DHP Physics Year 4A Preliminary Exam 1

2019 Year 4A Physics Preliminary Exam Suggested Solution

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
A B D A C B B D C A

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20
D C D A A B D B A C

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
C B B B C B C C A D

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B D A C D D A D B D

1 5.5 mm + 0.37mm = 5.87mm
5.87mm – (-0.04mm) = 5.91mm

2 a

b Angle of incidence = 55○

3 a

b Image is upright / Image is virtual

4 a 30 cm
b

2.8 = f (0.8)
f = 3.5 Hz

c X-rays, Gamma rays

5 a The pulse spreads out in all directions as it propagates across the room, not all of the first 
echo will be picked up by the microphone when it returns as the second echo.  

F F

thin converging lens

image
FFFFFFFFFFFFFFFFFFFF

immmmmagagagagagggagagagagagggagagagagggaggaggagggagggggggggggggggggggggeeeeeeeeeeeeeeeeeeeeeee
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OR
Some sound energy was absorbed by the medium as the pulse propagates and absorbed 
by the wall / microphone when the pulse hits.

b     
0

6 Float.
The volume of the container is larger than 235 cm3, hence the density is less than  
1.0 g cm-3.

7 ai The centre of gravity of any object is defined as the point through which its whole weight 
appears to act.

aii

b When displaced, the line of action of weight produces an anti–clockwise moment about the 
pivot to return it to its original position.

c Decrease the angle between the vertical and the satay stick.

8 a Work done is the product of the force applied and the distance moved by the object in the 
direction of the force.

b Word done against friction = GPE – KE
= mgh – ½ mv2

= (80)(10)(108) – ½ (80)(5.0)2

= 85400 J

9 ai kPa kPa
17 kPa = 4.5 × 

kg m

aii
cm

ecreaaaaaaaaaaaaaaaaaasesesesesesssssessesesssesessssssesesessessssese ttttttthtttttttt e 

WhWhWhWhWhWhWhWhWhWhWhWhWhWhWhWhWhWhhhhhhhhhhheneneneneneeeneneeeeeeeeeeneeneeeneeeeeeennn ddddddddddddddddddddddddisisiiiiiiiiiiiiiiiiiiiiiiiiiiiii plplplpppppplplpplplpplpllplppplplpllpppplppppppppppp acacacacacaccacaccccacccacacacccacacacaccccccccaacededededededededededededededddedededdededddddedddedddededdededddddd,, hthththththththththhhthththththhttththhththhththhhthhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee lilililiiliiliiiiiiiiiiiiiiinnnnenn  of f f acacacactitititionononon of weig
pivoooott t ttttttt tttttttt totototottttototototototototooootoootototoootoootoooooot rrrrrrrrrrrrreeeeteeeeeeeeeeeeee urrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ititititititititttttittitititiitttittittttttt totttttt  its ooooririririgiggg nanananal positi

annglglee bebettween

done is the
o
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bi Force acting per unit area.
bii Increased surface area for the weight of the excavators will cause the pressure with the 

ground to decrease, prevent excavator from sinking in the mud.

10 a The kinetic theory of matter states that the tiny particles that make up matter are always in 
continuous, random motion.

b Increase in average kinetic energy/ speed. Increase in collision frequency and average force 
per collision (against the walls of the container). Average force of collisions to increase.

11 a Sudden discharge may produce sparks, which can ignite the petrol.
b Earth the can and/or pipe.

12 a A1 has increased. Current has bypassed R1, effective resistance of circuit has decreased.
b 1 : 1

13 a Live
b Blue
c Provides a path of low resistance for current to flow through in the event the metal casing 

becomes live.
d Double insulation / The casing is insulated

14 a The particle must have a charge.
The charged particle must be moving.

b Electrons deflected, upwards.
No deflection to microwaves. 

15 a Q = m lv
m = (2.2 x 106) ÷ (2.4 x 106)
  ≈ 0.91667
  = 0.92 kg (2 sf) or 0.917 kg (3 sf)

b amt. of thermal energy retained in body in one hour = (3.3 – 2.2) x 106

= 1.1 x 106 J
Q = m c Δθ
Δθ = (1.1 x 106) ÷ (70 x 3400)

= 4.6 °C (2 sf) or 4.62 °C (3 sf)
c The body temperature in one hour during the race is already 37 + 4.6 = 41.6 °C. This is 

higher than the 40 °C where overheating may cause serious damage.
d Q = m lv

in 1 hour, m = (1.1 x 106) ÷ (2.4 x 106)
           = 0.45833 kg (5 sf)
in 4.5 hours, m = 4.5 x 0.45833
              ≈ 2.0625 (5 sf)
              = 2.1 kg (2 sf) or 2.06 kg (3sf)

t. of ffffffffffffffffff ththttttttttttttt ermamamamallll eneneneneeree gy ret

c Δθ

circ

r current to floooowwww w w w w w ww w w ww w ww w w w thththththththhththhththhhthhthhththththhhhhhhthhhhhththththththhhthhhtthhhthhhtthhhhthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrorororororooororooooooroooooorooooorror uguguuguguguguuguuguguuuggugugugguguguguugugugggguguguuguguuguggguggugggggugugguguguggghhhh in thehehehe eeeeveveveventntntnt the me

casing is s ssssss ssssss sssss sssssssssssssssss inininnnnninnnnnsulateeddddddddddddddd

e must have a aa chchchcchccchchchcccchcccccchccccchcchccchchhhhhhararrararrarrarrarararararararraarararararaaaaraaaaaaaaaaaaa gegegegeeegeegegegeegegeegegegeegeegegegeegegeggggggggegeegggg .
charged papaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaartrtttttttttttttttttticicicciccciciccccccccccleleleleleleleleleleleleleleeleeeeeeeeeeeeeeee must t bbe movvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnng.

Electrtrrrrrrrrrrrrrrtrrrtrtrrrtrrronnnnnnnnnnnnnnnnnnsss deddddddddddddd fleccccccccccccccccccccccccccccteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeed,, uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuupwpwpwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwararrrrrrrarrarrrdsdsdsdsdsdsddsdsdsdsdsddsdsdsdddddsdsdsddddddsddddssss..
Nooooooooooooooooooooooooooooooo ddddddddddddddddddddddeeeeeefee lectctctctctctctctctctctctctctioioooooiooooonn nnnnnnnnnnnn too mmmmmmmmmmmmmicicicicicicicicicicicicicicicicicrrowaaaaaaaaaaaaaaaaaaaaaaaaaaaaavevevevevevevevevevevevevevevvevevvvvvvvvvvvvvvvvvvv sss.s.s.s.s.s.sssssssss.s.s.s.s.....s.s.ss  
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e total amt. of water lost in 4.5 hours = (0.91667 x 4.5) + 2.0625
                               ≈ 6.1875 kg (5 sf)
level of dehydration = (6.1875 ÷ 70) x 100%
                  = 8.8% (2 sf) or 8.84% (3 sf)
or                = (6.1875 ÷ 63.8125) x 100%
                  = 9.7% (2 sf) or 9.70% (3 sf)  
He will experience severe dehydration.

16 a Fresultant = ma
a = (22000 – 2000) / 25000
  = 0.80 m s-2 

b As the speed of the hovercraft increases, the air resistance acting on it increases.
When the air resistance equals the forward force, resultant force is zero.

c The propellers exert a force on the air in the backward direction which results in a force by 
the air on the propellers in the forward direction.

di Acceleration is zero or 0 m/s2.
ii Distance = Area under the speed – time graph

         = (12.5)(2.5) + (5.0)(2.0)
         = 41.25 m

iii

p

17
Eith
er

ai

P = 53 Ω
aii Q = 700 Ω
aiii As effective resistance increases, the current drawn decreases. For a fixed resistor RT, the 

potential difference across the fixed resistor will decrease.
aiv RT = 1.99 ÷ (43.2 x 10-3) = 46.1 Ω
av Total resistance = 232 + 46.1 = 278.1 Ω

p.d across batteries = 278.1 × 0.0432 = 12.0 V
bi I = 0 A up till V = 2.9 V, thereafter, I increases non-proportionally with V.
bii) LED A will be brighter.

PA = 45 x 3.54 = 159.3 mW; PB = 33 x 3.7 = 122.1 mW

Or ai a.c. changes direction or changes polarity / from positive to negative continually.
ii There is no change in magnetic flux and hence, no induced voltage / current in the secondary 

coil.

ective resi

pppppppppppppppppppppppppppppppppppppppp

= 5333333333333333333 ΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩ
700 ΩΩ

d

er
n which r

ph
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b Ns = Vs / Vp x Np

= 8.0 / 240 x 560
= 19 (whole no.)

ci Ammeters in series with each coil;
Voltmeters in parallel with each coil

ii It is the ratio (or percentage / proportion / fraction) of useful output power (or energy) to input 
power (or energy)

iii Efficiency = (0.72 x 8.0) / (0.033 x 240) x 100%
         = 73% (2 sf) or 72.7% (3 sf)
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Methodist Girls’ School Physics Paper 1 Sec 4 Preliminary Examination 2019

1 The following shows a set of Vernier caliper reading before and after a coin is placed 
between its jaws.

What is the zero error and the corrected radius of the coin, in cm?

zero error/cm corrected radius/cm

A -0.04 2.33

B -0.04 2.44

C 0.06 2.28

D 0.06 2.38

2 Which line in the table correctly indicates the prefixes micro, nano and giga?

× 10-6 ×10-9 ×109

A giga micro nano

B giga nano micro

C nano micro giga

D micro nano giga

3 A car is traveling at constant speed.  Brakes are applied for a short period of time and the 
car continues at a lower constant speed.

Which displacement-time graph shows the motion of the car?

displacement

displacement

displacement

displacement
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4 Which diagram correctly shows the addition of a 3 N force and a 4 N force at right angles 

to each other? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
5 Twenty-seven identical small cubes are arranged to form a big cube as shown in the 

diagram.   
 

 
 
The cubes are made from the same material and the density of each cube is ρ.  If one 
small cube is removed from the arrangement, what is the density of the remaining cubes? 
 

 
 A ρ 
 B ଶଶ ρ 

 C ଶଶ ρ 

 D ଶ଼ଶ ρ 
 
 
 
 
 
 
 
 
 
 
 

A B 

  

5 N 5 N 
4 N 4 N 

3 N 3 N 

C D 

  

5 N 

3 N 

5 N 
4 N 4 N 

3 N 

www.KiasuExamPaper.com 
244



Page 4 of 18 

 
Methodist Girls’ School Physics Paper 1 Sec 4 Preliminary Examination 2019 

 

 
6 The diagram shows the rest position of a balancing toy on the edge of a table.   

 
Which position is most likely to be the centre of mass of the toy? 
 

 
 
7 A rectangular block of wood rests on the ground as shown in the diagram. 

 
Which of the following is the easiest way for a force F to topple the block? 

 
 

 
 
 
 
 

A B 

C D 
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8 Car X is travelling at half the speed of car Y.  Car X has twice the mass of car Y. 

 
Which statement is correct? 

 
 A Car X has half the kinetic energy of car Y. 
 B Car X has one quarter of the kinetic energy of car Y. 
 C Car X has twice the kinetic energy of car Y. 
 D The two cars have the same kinetic energy. 

 
9 A mass is raised vertically.  In time t, the increase in its gravitational potential energy is 

Ep and the increase in its kinetic energy is Ek. 
 
What is the average power input to the mass? 

 
 A ൫ܧ −  ݐ൯ܧ
 B ൫ܧ +  ݐ൯ܧ
 C ൬ܧ − ݐܧ ൰ 
 D ൬ܧ + ݐܧ ൰ 

 
10 A barrel of mass 50 kg is loaded onto the back of a lorry 1.6 m high by pushing it up a 

smooth plank 3.4 m long.  The gravitational field strength, g = 10 N/kg. 

 
What is the minimum work done on the barrel? 

 
 A 80 J B 170 J C 800 J D 1700 J 
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11 The diagram shows the energy transfer of a machine. 
 

 
The machine is 50% efficient. 
 
Which of the following statements is correct? 

 
 A input energy = useful output energy 
 B useful output energy = input energy + wasted energy 
 C wasted energy = input energy + useful output energy 
 D wasted energy = useful output energy 

 
12 The graph shows how the pressure exerted by a liquid varies with depth below the 

surface.  The gravitational field strength, g = 10 N/kg. 

 
What is the density of the liquid? 

 
 A 600 kg/m3 B 750 kg/m3 C 6000 kg/m3 D 7500 kg/m3 
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13 Bubbles of gas, escaping from the mud at the bottom of a deep lake, rise to the surface. 
 

 
As the bubbles rise, they get larger. 
 
Why is this? 

 
 A Atmospheric pressure on the bubble decreases. 
 B Atmospheric pressure on the bubble increases. 
 C Water pressure on the bubbles decreases. 
 D Water pressure on the bubbles increases. 

 
14 According to the kinetic theory of matter, matter is made up of very small particles in a 

constant state of motion. 
 
Which of the following 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 and are free to move 
position 

 C weak vibrate to and fro about a fixed 
position 

 D weak move randomly at high speed 
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15 A partially-inflated balloon is placed inside a bell jar. The bell jar is connected to an air 
pump. The air pump is switched on and air is slowly removed from the bell jar, keeping 
the temperature of the air constant. 
 

 
 

What happens to the pressure and to the volume of the gas inside the balloon? 
 
  pressure volume 
 A decreases decreases 

 B decreases increases 

 C increases decreases 

 D increases increases 
 
16 The lengths of the mercury thread in the stem of a mercury thermometer placed in three 

conditions are provided below: 
 

● length in melting ice = 10 mm 
● length in steam above boiling water = 160 mm 
● length in liquid L = 70 mm 

 
What is the temperature of liquid L? 

 
 A 37.5 oC 
 B 40.0 oC 
 C 43.8 oC 
 D 46.7 oC 

 
17 Expanded polystyrene is often used to make containers for storing ice-cream.  Air is 

trapped within the expanded polystyrene. 
 
Which process(es) of thermal energy loss does the expanded polystyrene reduce? 

 
 A conduction and convection only  
 B conduction and radiation only  
 C conduction only 
 D convection only 
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18 The table gives the specific heat capacities of four materials. 
 

material specific heat capacity / 
J/(kgK) 

 
aluminium 913 

 
lead 130 

 
steel 420 

 
water 4200 

 
 
Four samples of the above materials, of equal masses were heated by an identical heat 
source.  The graph below shows how the energy of the four samples varies with their 
temperature.  
 
Which graph best represents the energy-temperature graph of aluminium? 
 
 

 
 
 
 
 
 
 

 
 
19 The graph shows how the displacement of a particle in a wave varies with time. 

 

 
 

Which of the following is correct? 
 
 A The wave has an amplitude of 2 cm and could be either transverse or longitudinal. 
 B The wave has an amplitude of 2 cm and must be transverse. 
 C The wave has an amplitude of 4 cm and could be either transverse or longitudinal. 
 D The wave has an amplitude of 4 cm and must be transverse. 

 
 
 
 
 
 
 

energy / J 

A B C D 

temperature / K 
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20 Which list shows electromagnetic waves in order of increasing frequency? 
 
 A gamma rays, X rays, visible light 
 B visible light, X rays, gamma rays 
 C visible light, gamma rays, X rays 
 D X rays, gamma rays, visible light 

 
21 The four statements shown are about the uses of electromagnetic radiation. 

 
1. Gamma rays are used in medical treatment. 
2. Infra-red waves are used in sunbeds. 
3. Microwaves are used in satellite television 
4. X rays are used in intruder alarms. 

 
Which of these statements are correct? 

 
 A 1 and 2 B 1 and 3 C 2 and 3 D 2 and 4 

 
22 What happens to light as it passes from glass into air? 

 
 A Its frequency decreases because its speed decreases. 
 B Its frequency increases because its speed increases. 
 C Its wavelength decreases because its speed decreases. 
 D Its wavelength increases because its speed increases. 

 
23 Four people, P, Q, R and S, are standing in front of a plane mirror as shown. 

 
 
 

 
How many people (including herself) can Q see in the mirror? 

 
 A 0 
 B 1 
 C 2 
 D 3 
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24 An object placed at 28 cm from a thin converging lens produces an image of the same 
size as the object. 
 
When the object is moved to 12 cm from the same lens, the image produced will be 

 
 A real, inverted, diminished. 
 B real, inverted, magnified. 
 C virtual, upright, magnified. 
 D virtual, upright, diminished. 

 
25 Four different rays are passing through a diverging lens as shown in the figure. 

 
Which ray does not represent the path after passing through the diverging lens? 
 

 
 

 
26 A girl, standing 150 m in front of a tall building, fires a shot using a starting pistol.  A boy, 

standing 350 m from the girl, hears two bangs 1 s apart. 
 

 
From this information, what is the speed of sound in air? 

 
 A 300 m/s B 350 m/s C 500 m/s D 650 m/s 
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27 The diagram shows a light spherical conductor X that is positively charged and 
suspended in between two insulated copper spheres, P and Q, which are connected to 
an power supply. 
 

 
 
What will happen to conductor X when the switch is closed? 
 

 
 A move to P and stay attached to P 
 B move to P and then oscillate between P and Q 
 C move to Q and stay attached to Q 
 D move to Q and then oscillate between P and Q 

 
28 Two resistance wires made of the same material and of the same length are connected 

in parallel to the same voltage supply.  Wire P has a diameter of 2 mm.  Wire Q has a 
diameter of 1 mm. 
 
What is the ratio of current in P to current in Q? 

 
 A 0.25 B 0.50 C 2.0 D 4.0 

 
29 The resistance of a component in a circuit increases as the current through the 

component increases. 
 
Which of the following graphs best represent the I-V characteristics of the component? 
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30 Three identical heating elements are wired up to the mains supply in the three 
arrangements shown. 
 

 
 

In which arrangement is the current through the supply lowest and in which is the highest? 
 

 
  lowest current highest current 
 A X Z 

 B X Y 

 C Y X 

 D Y Z 
 
31 Two lamps, X and Y are connected to a battery and a rheostat as shown in the 

diagram. 
 

 
 
What will happen to the brightness of the lamps if the resistance of the rheostat is 
decreased? 

 
  X Y 
 A dimmer dimmer 

 B dimmer brighter 

 C brighter dimmer 

 D brighter brighter 
 
 
 
 
 
 

www.KiasuExamPaper.com 
254



Page 14 of 18 

 
Methodist Girls’ School Physics Paper 1 Sec 4 Preliminary Examination 2019 

 

 
32 A plug is wrongly wired as shown.  It is connected to an old vacuum cleaner, which has 

a metal case. 
 

 
What is the effect of using the plug wired in this way? 

 
 A The fuse in the plug blows. 
 B The metal case is live. 
 C The neutral wire melts. 
 D The vacuum cleaner catches fire. 

 
33 The diagram shows an unsafe use of an extension cable. 

 

 
What is the electrical hazard? 

 
 A the danger of burning out the appliances 
 B the danger of melting the fuse 
 C the danger of overheating the cable 
 D the danger of the appliances not being earthed. 
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34 Four plotting compasses are placed in the magnetic field of two identical bar magnets 

as shown in the diagram. 
 
Which compass is shown pointing in the wrong direction? 
 

 
 
35 A permanent magnet can be demagnetised by using a solenoid and switching the 

current on then off. 
 
Which diagram shows the most effective method of producing demagnetisation? 
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36 Two straight electrical conductors are parallel to one another.  Each carries a current, 

one into the plane of the paper and one out of the plane of the paper. 
 
Which diagram shows the magnetic field around the two wires? 
 

 
 
 

 
37 A d.c. motor consists of a coil of many turns rotating in a fixed magnetic field.  The coil is 

connected to a d.c. supply through a split-ring commutator. 
 

 
 
Each of these changes are made, one at a time and then compared to the above 
arrangement. 

● The d.c. supply is reversed. 
● The coil is rotated before switching on, so that P starts on the right and Q on the 

left. 
● The poles of the magnet are reversed 
● The turns on the coil are increased in number. 

 
How many of these changes make the coil rotate in the opposite direction? 

 
 A 1 B 2 C 3 D 4 
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38 A student pushes the N-pole of a bar magnet into the end Q of a long solenoid and 

observes a deflection to the right on the sensitive ammeter. 

 
What will produce a deflection in the same direction? 

 
 A pulling the N-pole out of end Q 
 B pulling the S-pole out of end P  
 C pushing the N-pole into end P 
 D pushing the S-pole into end P 

 
39 A signal generator is connected to an oscilloscope (c.r.o) as shown the in the diagram. 

 

 
The Y-gain setting is 20 mV/div and time base setting is 5 ms/div. 
 
Which of the following indicates the correct amplitude and frequency of the actual signal? 

 
  Amplitude / mV frequency / Hz 
 A 40 50 

 B 40 100 

 C 400 50 

 D 400 100 
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40 The diagram shows a metal bar swinging like a pendulum across a uniform magnetic 
field.  The motion induces an e.m.f. between the ends of the bar.

Which graph represents this e.m.f. during one complete oscillation of the bar, starting 
and finishing at P?

End of Paper 
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Section A [50 marks] 

Answer all the questions in this section in spaces provided. 

1 Fig. 1.1 shows a large tank containing water. The tank leaks and drops of water fall from 
the tank at A to the ground at B.

The drops hit the ground at a regular rate.

Fig. 1.1

(a) A student measures the time interval between two drops of water hitting the
ground. She uses a stopwatch and repeats the procedure three times. She
recorded the readings as shown.

1.24 s 1.14 s 1.16 s

(i) Calculate the average time interval between two drops of water hitting the
ground.

average time = .................................................. [1]

(ii) The average time interval calculated in (a)(i) is not accurate due to human
reaction time error.

Describe a modification to the above procedure to obtain a more accurate
value of the average time interval.

……………………………………………………………………………………..…..

……………………………………………………………………………………..…..

……………………………………………………………………………………..…..

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

A

B

www.KiasuExamPaper.com 
260



 

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2019 
 
 

Page 3 of 20

 (b) The mass of one drop of water is 1.0 × 10-3 kg. 
 
The gravitational field strength g is 10 N/kg.  
 

  (i) Calculate the change in gravitational potential energy of one drop of water as 
it falls from the tank at A to the ground at B. 
 
 
 
 
 
 
 
 
 
 
 
 
change in gravitational potential energy = .................................................. [2] 

 
  (ii) Determine the velocity of the drop of water just before it hits the ground at B. 

The effects of air resistance is negligible. 
 
 
 
 
 
 
 
 
 
 
 

velocity = .................................................. [2] 
 

  (iii) When the hole on the tank at A is enlarged, every drop of water falling from 
the tank will be of a much greater mass. 
 
State and explain how the velocity of the drop of water will differ from that 
calculated in (b)(ii).  

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

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

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

    
………………………………………………………………..……………………. [2] 
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2 A car accelerates from rest in a straight line. During the first 14 s, the acceleration is 

uniform and the car reaches a velocity of 25 m/s. 
 

 (a) (i) Calculate the acceleration of the car. 
 
 
 
 
 

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

  (ii) After the first 14 s, the velocity of the car continues to increase but the 
acceleration decreases gradually. From 70 s to 80 s after the start, the car 
moves at a constant velocity of 55 m/s. 
 
On Fig. 2.1, sketch a possible velocity-time graph for the car. 

 
Fig. 2.1 

[2] 
 

 (b) At a later time, the driver applies the brakes to stop. As he is wearing a seat belt, 
his body slows down in his seat. However, a bag on the seat next to him slides 
forwards, across the seat towards the front of the car. 
 
Using ideas about the forces acting, explain why  
 

  (i) the driver slows down, 
    

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

………………………………………………………………..……………………. [1]  
    
  (ii) the bag slides forwards. 
    

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

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

velocity / 
m/s 
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3 Fig. 3.1 shows a rocket as it takes off with an initial acceleration of 1.25 m/s2. The total 
mass of the rocket and fuel is 40 000 kg. The gravitational field strength g is 10 N/kg.  
 

 
Fig. 3.1 

 
 (a) Determine the total weight of the rocket and fuel. 

 
 
 
 

weight = ………………………….. [1] 
 

 (b) Calculate the magnitude of  
 

  (i) the resultant force acting on the rocket as it rises, 
 
 

 
 
 

magnitude of resultant force = ………………………….. [2] 
 

  (ii) the upward thrust of the engine on the rocket as it rises. 
 

 
 
 
 

magnitude of thrust = ………………………….. [2] 
 

 (c) As the rocket rises, the fuel will be used up. 
 
Explain how this affects the acceleration of the rocket as it rises. 

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

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

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

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

 
4 Fig. 4.1 shows a Galilean thermometer. This thermometer is used to measure the 
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approximate temperature of the surrounding air in an air-conditioned room. 
 

 
Fig. 4.1 

 
The glass cylinder contains water. When the temperature of the water changes, so does 
its density. 
 
Each bulb has a label printed with a temperature, as shown in Fig. 4.1. The bulbs have 
different densities. At 22 °C, only bulb A is at the bottom of the cylinder. 
 

 (a) Explain, in terms of density, why bulb A is at the bottom of the cylinder while bulb E 
is at the top. 

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

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

    
 (b) The temperature of the surrounding air increases to a temperature above 23°C. 
    
  (i) Suggest one reason why there is a delay before the temperature of the water 

increases to 23 °C. 
    

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

………………………………………………………………..……………………. [1] 
    
  (ii) Explain why, after this delay, bulb B sinks. Assume that the density of the 

bulbs remains the same. 
    

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

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

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

………………………………………………………………..……………………. [2] 
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5 (a) State the principle of moments. 
   

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

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

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

 (b) Fig. 5.1 shows a device for punching holes in a piece of paper. A person applies a 
force F at the end of the arm. Just before the hole is made in the paper, the arm is 
at rest. 

 
Fig. 5.1 

 
Just before the hole is made, the upward force acting on the steel rod by the paper 
is 7.2 N. 
 
Calculate  
 

  (i) the moment of the upward force acting on the steel rod by the paper about 
the pivot, 
 
 
 
 
 
 
 
 
 
 

moment = ………………………….. [2] 
 

  (ii) the magnitude of the applied force F.  
 
 
 
 
 
 
 
 
 

F = ………………………….. [2] 
 

7.5 cm 1.5 cm 

7.2 N 

www.KiasuExamPaper.com 
265



 

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2019 
 
 

Page 8 of 20

 
6 Fig. 6.1 shows part of a hydraulic jack used to lift the front of a car. 

 
 

Fig. 6.1 
 

The operator pulls the handle and causes a force of 50 N to act on the small piston. A 
force F is then exerted by the oil on the large piston. 
 
The cross-sectional area of the small piston is 1.5 cm2. 
The cross-sectional area of the large piston is 5.0 cm2. 
 

 (a) Calculate 
 

  (i) the pressure in the oil caused by the force on the small piston, 
 
 
 
 
 
 
 
 
 
 

pressure = ………………………….. [2] 
 

  (ii) the magnitude of F. 
 
 
 
 
 
 
 
 

F = ………………………….. [2] 
 

 (b) Explain why the large piston moves through a shorter distance than the small 
piston. 

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

   
………………………………………………………………………………..…………... [1] 
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7 Fig. 7.1 shows the relay connected in a circuit to a 12 V battery. A relay is an electrical 
circuit used to open and close contacts in another circuit. 
 

 
Fig. 7.1 

 
 (a) Explain why the bell rings when the temperature of X rises. 
   

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

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

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

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

 (b) At a particular temperature, the resistance of X is 2000 Ω and the current in the coil 
is 1.5 mA. This causes the switch AB in the relay to close. The resistance of the 
bell is 200 Ω.  
 
Calculate 
 

  (i) the potential difference across X, 
 
 
 
 
 

potential difference = ………………………….. [2] 
 

  (ii) the potential difference across the coil, 
 
 
 
 
 

potential difference = ………………………….. [1] 
 

  (iii) the current through the battery. 
 
 
 

 
 
 

current = ………………………….. [2] 
 

8 Fig. 8.1 shows an electrical cooker hood used in some kitchens. The hood removes 

       X 
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 cooking fumes from the kitchen. 
 

 
Fig. 8.1 

 
The hood has a fan and a light bulb. Fig. 8.2 shows a simplified circuit diagram for the 
cooker hood.  

 
Fig. 8.2 

 
 (a) Switch S is closed. Switch T is moved to position Y.  

State all the components that are switched on. 
   

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

 (b) Switch T is moved from position Y to position Z.  
Suggest how this change affects the fan. 

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

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

 (c) Electrical appliances with metal cases can become dangerous if there is a fault. 
Suggest a hazard and describe a safety feature to reduce the danger due to this 
hazard. 

   
hazard ..……………………………………………………………………………………... 

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

   
safety feature …………………………………..…………………………………………... 

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

 
  

light bulb fan 

fan 
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9 When a magnet is placed near a small cardboard box, paper clips on the other side of 

the box are picked up as shown in Fig. 9.1. 
 
When a small piece of soft iron is placed inside the box as shown in Fig. 9.2 the paper 
clips fall off. 
 
Magnetic field lines in each diagram are shown as thin lines.  
 

 
 

                                              Fig. 9.1                                                Fig. 9.2 
 

 (a) The lines in Fig. 9.1 are further apart compared to the lines in Fig.9.2. 
 
State what this shows about the magnetic field in Fig. 9.1 compared to that in Fig. 
9.2. 

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

 (b) Explain why placing the soft iron inside the box causes the paper clips to fall off. 
   
  ………………………………………………………………………………………………... 
   

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

………………………………………………………………………………..…………... [1] 
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Section B [30 marks] 
 

Answer all the questions in this section in spaces provided. 
 

10 An explosion is triggered on the surface of the earth to investigate a layer of rock 
underground.  

Fig 10.1 shows the paths of how the sound waves propagate after an explosion. 

 

 
 
 
 
 
 

 
 
 
 

Fig. 10.1 
 

Sound waves from the explosion travel to the detector through air (path 1) and through 
earth (path 2).  
 
Some waves are transmitted through earth into the layer of rock by path 4 with part of 
wave being reflected at the boundary between the earth and the layer of rock as 
indicated by path 3. 
 
Some waves also travelled along path 5 undergoing total internal reflection.  
 
The time taken for the sound to reach the detector is shown in Fig. 10.2. 
 

 path 1 path 2 path 3 
Time taken (in seconds) for sound to 
travel from the source to the detector 0.10 0.02 0.30 

 
Fig. 10.2 

 
 (a) Sound is a longitudinal wave. 

Describe how the particles in earth move as the sound passes. 
 

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

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

   
 (b) Suggest a reason why sound wave takes the shortest time to reach the detector 

along path 2.   
   

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

………………………………………………………………………………..…………... [1] 
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 (c) (i) Given that the speed of sound in air is 330 m/s, calculate the distance 

between the source of sound and the detector.  
    

 
 
 
 
 
 
 

distance = ………………………….. [2] 
    
  (ii) Using your answer in part (c)(i), calculate the speed of sound in earth. 
    

 
 
 
 
 
 
 

speed = ………………………….. [1] 
   
 (d) State and explain how the speed of sound changes when it travels from earth to 

the layer of rock along path 4. 
   

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

………………………………………………………………………………..…………... [2] 
   
 (e) State two conditions that allows total internal reflection to occur along path 5. 
   

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

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

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

………………………………………………………………………………..…………... [2] 
    
 (f) There are small bubbles of gas in the earth. 

 
Explain why the volume of the bubbles fluctuates as the sound passes through the 
earth and the bubbles. 

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

   
………………………………………………………………………………..…………... [1] 
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11 (a) Fig. 11.1 shows an open tray for storing water. 

 
It is noticed that the level of water inside the tray slowly decreases as water 
evaporates. 
 

 
 

Fig. 11.1 
 
  (i) Using ideas about molecules, explain how the temperature of the water is 

affected when it evaporates. 
 
    

 
    

 
    

 
    

[3] 
 
  (ii) Fig 11.2 shows a sheet of plastic used to cover half the surface of the water. 

 
 
 
 

Fig. 11.2 
 
State how this affects the rate of evaporation. 

 
 
    

[1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

water 
tray 

water 
tray 

plastic sheet 
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 (b) Liquid air contains a mixture of oxygen and nitrogen.  The boiling point of nitrogen 

is lower than oxygen.  A sample of liquid air in a beaker is allowed to warm up 
slowly. 
 
Fig. 11.2 shows how the reading of a thermometer in the beaker varies with  
time t. 

 
Fig. 11.2 

 
  (i) On Fig 11.2, label the boiling point of nitrogen, N on the temperature axis. 

[1] 
 
  (ii) The liquid air contains 200 g of liquid oxygen and 800 g of liquid nitrogen.  

Table 11.3 shows the table of specific heat capacity and specific latent heat 
of both gases. 
 

 specific heat capacity 
J/(goC) 

specific latent heat of 
vaporisation J/g 

oxygen 1.7 213 
nitrogen 2.0 199 

 
Table 11.3 

 
Determine  

 
   (1) the thermal energy absorbed by the combined liquid air to reach the 

temperature at the 1 min mark. 
 
 
 
 
 

thermal energy = ……………………..[2] 
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   (2) the total thermal energy absorbed by the combined liquid air to reach 

the 4 min mark.  
 
 
 
 
 
 
 

thermal energy = …………………...[3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.KiasuExamPaper.com 
274



Page      of 20 

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2019 
 
 

17 
EITHER 
12 Fig. 12.1 shows an electrical “wind-up” torchlight that operates through cranking a 

mechanical handle.  The crank is turned in one direction and energy is stored in the 
spring internally.  The torchlight then uses the energy stored in the wound-up spring to 
light the light bulb. 
 
Fig 12.2 shows the simplified diagram of the mechanism within the torchlight.    The 
spring is unwinding and N pole is moving away from the solenoid.   
 

 
 
 
 
 
 
 
 
 
 
 

 
Fig. 12.1                                                             Fig. 12.2 

 
 (a) (i) On Fig 12.2, draw the current induced on the solenoid. 

[1] 
 
  (ii) Explain how the direction of the induced current in (a)(i) is determined. 

 
    

 
    

[1] 
 
 (b) As the spring is unwound, the magnet rotates together with the spring.   

 
  (i) Explain why electromotive force is induced in the solenoid. 

 
    

 
    

 
    

[2] 
 
  (ii) Describe the various stages of how energy is converted when the spring is 

unwound to the light bulb. 
 
    

 
    

 
    

[1] 
 
 
 

N 

S 

spring 

magnet 
solenoid with 
soft iron core 

crank 

to light bulb 

www.KiasuExamPaper.com 
275



Page      of 20 

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2019 
 
 

18 
 
  (iii) Explain why the induced current is an alternating current (A.C.). 

 
 
    

 
    

 
    

[1] 
 
 (c) When the spring is tightly wound, the electrical signal from the wires is applied to 

the input terminals of an oscilloscope.  Fig 12.3 shows the trace obtained on the 
screen of an oscilloscope of e.m.f. vs time. 
 

 
Fig 12.3 

  
 
  (i) The position between the magnet and the solenoid affects the strength of 

the e.m.f. induced in the coil.   
 
On Fig. 12.3, indicate the position of the magnet poles by labelling N and S 
to the corresponding trace on the oscilloscope.   

[2] 
 
  (ii) After a period of time, the rotation of the unwinding spring slows down to 

half. 
 
On Fig. 12.3, sketch the new electrical signal trace produced by the spring. 

 
[2] 

 
 
 
 

e.m.f / V 

time / s 
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OR
12 (a) Fig 12.1 shows a simple transformer. 

 
 
 
 
 
 
 
 
 
 
 

Fig. 12.1 
 

 
  (i) Explain how an alternating e.m.f. in the primary coil induces an e.m.f. in the 

secondary coil. 
 
 

    
 

    
 

    
[2] 

 
  (ii) State and explain one method to improve the efficiency of the transformer. 

 
 

    
 

    
[2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

secondary primary 

Iron core 
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 (b) Fig. 12.2 shows a consumer connected to a main electrical supply some distance 

away.  The electrical supplier generates electrical supply at 25 kV and transmits it 
to the consumer that uses 20 kV.  Transformer X steps up the output voltage to 
275 kV. 
 
 
 
 

 
 
 

Fig. 12.2 
 

 
  (i) Explain why voltage is stepped up from the electrical supply and transmitted 

at high voltage. 
 
 

    
 

    
[1] 

 
  (ii) Determine the turns ratio for transformer X.   

 
 
 
 
 

 
 

turns ratio =  …………………[2] 
 
  (iii) 10 MW of power is transmitted through the cable of resistance 1 /km at 

275 kV. 
 
Determine the power loss per kilometre as internal energy in the cable.  
 
 
 
 
 
 
 
 
 
 
 
 

 
 

power loss per km =  …………………[3] 
 

 
End of Paper 

consumer 
20 kV 

electrical 
supply at 

25 kV 
transformer X transformer Y 

cable 
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Methodist Girls’ School
Physics Sec 4 Preliminary Examination 2019 
Marking Scheme  

Section A 
1(a)(i) (1.24 + 1.14 + 1.16) ÷ 3 = 1.18 s A1
1(a)(ii) - find time interval between 21 (appropriate no.) drops of water hitting the

ground, t B1
- find the average timing for the time interval between two drops using
T1 = t/20 = t / (no.of drops - 1) B1

1(b)(i) GPE = mgh  = 0.001 x 10 x 12 C1
= 0.12 J  A1

1(b)(ii) KE = GPE  
½ mv2 = 0.12 
½ (0.001) v2 = 0.12  C1
v = 15.5 m/s OR 15 m/s e.c.f. A1

1(b)(iii)  Velocity will remain unchanged. B1

As ½ mv2 = mgh, m will be cancelled in this equation. As, height and g remain 
unchanged, v calculated will be the same.      B1
OR Acceleration due to free fall is constant, therefore, all masses falls with the same 
velocity. 

2(a)(i) a = v–u / t = 25 / 14  C1
= 1.79 m/s2 OR 1.8 m/s2 A1

2(a)(ii) B1 – shape from 14 to 80 s 
B1 – correct coordinates 

2(b)(i) force backwards on driver / car B1
OR force produced by seat belt 

2(b)(ii) mass of bag resists change from state of motion B1
OR bag has inertia  

3(a) weight = mg = 40 000 x 10 = 400 000 N A1
3(b)(i) F  = ma = 40 000 x 1.25  C1

= 50 000 N A1
3(b)(ii) resultant F =  Thrust – weight 

50 000  =  Thrust – 400 000 C1
Thrust  = 450 000 N e.c.f. A1

3(c) As the fuel is used up, the total mass (weight) of the rocket and fuel decreases,

(80,55)
(14,25) to 
(70,55) 

n. As, heheigightht and
   

t, thereforrrre,e,e,e, aaaallllllll mmmasasasassesss s falls w

1.8 mmm/s/s/ssssssss/ssss/s/s/sssssss/s/s/s/ssss/sss//s/ss//s// 2

m 14 to o ooo ooooooooooooooooooooooooooo 80808080808080808080808080808088880080080008008000808888888888 ssssssssssssssssssssssssssss 
ct coordinatataataaataatatatataaaaaataaaaaaaaaaaatataaaaaaaatttteseseseseseeseseseseeeseseseeseeseeseseseesesesessssssssssss 

(14,4444444,444444444444444444444444444444 25252525252522252525222522525525525252222522522252225555555525) ) ) )) )) ))) )))) )))))))))))) totototttttttottttttttttttttttt  
(70,5555555555555555555555555555555555555555555555555555555555555555)))))))))))))))))
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 2 

thrust remains the same, resulting in an increase in resultant force.   B1
Hence, resultant force and acceleration will increase.    B1

4(a)   Density of bulb A greater than the density of the water (and sinks)     
AND Density of bulb E less than the density of water (and float)    B1

   
4(b)(i)   Water / Glass is a poor conductor of heat  

OR water / glass conducts heat at a slow rate   
OR water / glass has a high (specific) heat capacity     B1

4(b)(ii)   The water expands and becomes less dense when temp increase.  B1
Bulb B now has a greater density than the water (and sinks)  
OR Weight of bulb B more than buoyancy forces / upthrust    B1

5(a) The principle of moment states that for an object in equilibrium,    B1
the sum of clockwise moments about a point is equal to  
the sum of anti-clockwise moments about the same point.   B1

5(b)(i)  Moment  = 7.2 x 1.5        C1
= 10.8 Ncm (0.108 Nm)      A1

5(b)(ii)  F   = 10.8 / 9.0      e.c.f.  C1
= 1.2 N         A1

6(a)(i)  Pressure  = Force / Area 
    = 50 / 1.5         C1
    = 33.3 N/cm2 OR 3.33 x 105 N/m2 (Pa) OR 333 kPa  A1
6(a)(ii) F = Pressure x area

= 33.3 x 5.0      e.c.f.  C1
= 167 N OR 170 N       A1

6(b) the displaced volume of oil remains the same, as the larger piston with larger cross-
sectional area results in a smaller d       B1
OR Work done = Fd and when work done is constant, distance is small when force is 
large            

7(a)  resistance (of X) decreases B1
current (in coil) increases or more voltage across coil and either relay switch  
closes or circuit (to bell) complete        B1

7(b)(i)  V = 1.5 ×10–3 × 2000         C1
= 3.0 V          A1

7(b)(ii)  12 – 3 = 9.0 V         e.c.f.  B1
7(b)(iii)  I flowing through bell  = 12 / 200 = 0.06 A or 60 mA      C1

I in battery   = 1.5 + 60 mA or 0.0015 +0.06 A  
= 61.5 mA or 62 mA 
= 0.0615 A or 0.062 A      A1

8(a)  motor / fan AND lamp         B1
8(b)  motor / fan  speed decreases / slows down      B1
8(c)   hazard:  live wire touching case AND
     user gets electric shock / burns  
     OR electrical fire due overheating / wire gets hot   B1

safety feature: case is earthed OR connect earth wire to the metal case  B1

9(a) lines that are further apart shows weaker magnetic field strength  
OR lines that are closer shows stronger magnetic field strength    B1

9(b)  magnetic field goes through soft iron OR no field through paper clips  
  paper clips lose their (induced) magnetism / cannot be magnetised  B1

  e
  

    
OR 3.33333333333333333333333333333333333333333333333 x xxxxxxxxxxxxxx 100000055 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/mm/m////m/m/m/m/m/m/m/m/m/m/m/m/m/m/m//m/m//m/m/m/m/m/m/m/m/m/m/m/m/m/m/m/mmmmmmmmmmmmm2222222222222222222222222222222222 ((((((((((((((((((((((((((((((((((((((((((((((((((( aPaPaPaPaPPPPaPaPaPaaaPaaPaaPaPaaPPaPaPaPaaPaPaPaPaPaPaPPaPaaaPaaaaPaPaaPaPaPaPaaaPaaPaaaPaaaaaaPaaPaaaaaaaaaaaa)))))) OOOOR 333333 kkPa 

re x arrrrrrrrrrrrrrrreaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
3 x 55.0.0.00000000.00000000.0.0000.0.000000.0000.0     e.c.f.  

167 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN ORORORORORORORORORORORORORORORORRORORRORORORORORRROORROROOOOOOOOOO 1111111111111111111111170707070707770077077070707777777777777777777777777 NNNNNNNNNNNNNNNN       
ced volume eee ofofofofffoffofoffofofofoffofoffofofoffffffoffffffffff oooooooooooooooooililillllilllillliliiliilil rrrrrrrrrrrrrrrrrrrrrrrrrrrrrememememeemememememmemmmemmemeemememeemmmmemememememeeememmmmmeemeeememmmmmaiaiaiaiaiiaiiaiaiiaiaiaiaiaaaaaaaaaaaaa nsnsnsnsnsnsnsnsnssnsssnsnsnssnnsnsnsnnsnssnnsnsnnnnnn ttttttttttttttttttttttttheheheheheeheheeheheheeheheheheheeheeeheeeeheehehehehh sssssssssssssssssssssssssamaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa e, as theeee alaaarrrrger pistotototonnnn wiwiwiwithththth larg

nal areaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa reseseseseeseseseseeseseeesessesesssssssssssssssssssssssssuluu ts iiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnn aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ssssssssssmsmsss alalalalalalalalalalaalalaalalalaaalalaalaalllllllllllleleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeer r d ddddddddddddddddddddddddddddddddd      
R Wororororrorrrrrrrrrrk k kkkkkkkkkkkkkkkkkkkkkkk doneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ================================ FdFdFdFdFdFdFdFddFdFddFdFdFdFddFdFddddFdFdddddFdFdddFdFFFFFFFFF aaaaaaaaaaaaaaaandddddddddddddddddddddddddddd wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwhehehehehhhehehehehhehehehehehehehhhehheheheheeheheennnnnnnnnnnnnnnnnnnnnnnnnnn wowwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww rk donnonnnnnnnnnnnnnnnnnnnnnnnnnnnnne e e ee eeeee e ee e ee e eeeeeeeeeeeeeeeeeee ssisisisissisissisisisisisisississssssisssssssssssissssissssssssss cccccccccccccconooooooooooooo stant,t,t,t, ddddisisisistatatatance is

largggggggggggggggggggggggggggeeeeeeeeeeeeeeeeeeeeeeeeeeee         

rerereeeeeeeeeeeeeeeeereerereer sisississsisisissississsssssissssistsssssssssssssssssssssssssssss ance ((((((((((((((ofofofofofofofofofofofofofof XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX) ) ddeddddddddddddddddddddddddddddddddddddddddd creaaseseseseseseseseeseseseseeesseeseeeeeeeeeeeeees s sssss ssssssssssssss
cucucucucuccuucucucuccuucuuuucuccuuuucucucuuuuuuurrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreneneneneneneeeeneeeneneeeeneeneeneeeeeeeeeeeeeee t tttttttttttttttttttttttttttt (i(i((i(((i(i((i(i(i(i((i(i(i(i(i(i(((i((((i((iinnnnnnnnnnnnnnn cooooooooooooooooooooililililililililililililiil))))))))))))))))))))))))))) iiniiiiiiiniiiiiiiiiiiiii crreaeaaaeaeaaeaeaeaeaeaeaaeaeaeaeaeaaeaaeaeaeaaaeaeaeaeaeaeeaaeaaeaeaeeeee sesesesesesesesesesesesesesesesesesessesesesesesseseeseseeeseesseess ssssssssssssssss ororooroororororororoororoororoooo  more vovovovoltltltltagagagage eee acros
cccclclclcccccccccccc ososososooosoosooosoosososooooosososososososes oooooooooooooooorr rrrrrrrrrrrrrrrrrrrrr cicicicicicicicicicicicicicicc rcuiuiiiiiit t tt ttttttttttt ttttt ttttttttt (t(t((t(((t((t((t((((t(t(t((t(t((((t(t(t(t(ttttttttt(tt( oooooooooooooo bebbebeeebebebbebebebbbbbebebbebbbbbbbbb lllllllllllllllllllllllllllllll ))))))))))))))))))))))))))))))))) cococcococcocoocccocococococcococococococococooococococcc mpleetetetete   

V ===== 1111111111111111111111111111.5.5.55.55.5.5555.5.55.5.555.5.5.55555555555555 ×××××××××××××××××××××××××××××××××1001010101010101001010101010101010101001101010110001010101001001101011 –––––––––––––––333333333 33333 × 200000  
= 3.3.3333..33.3.33.333.3.3.3.3333.3..33.3.......0000000000000000000000000000000000000000 V  

– 3333333333333333 ================ 9999999999.999999 0 VVVV   
wing thththhrorororougugugughhhh bell
atteryry  

www.KiasuExamPaper.com 
282



 3 

Section B 
10(a)  vibrate / oscillate in the same direction or parallel to transfer of energy or wave B1
10(b) sound travels faster in solid (earth) compared to air B1
10(c)(i)  Distance  = 330 x 0.10        C1  

= 33 m         A1
10(c)(ii) Speed   = 33/0.02         

=1650 m/s        A1

10(d) As the sound wave bends away from the normal as it travels from earth to rock, B1
its speed in rock is faster than earth.       B1

10(e)   Wave must travel from a region of lower speed to a region of higher speed. B1
Angle of incidence is larger than critical angle from a region of lower speed to a region 
of higher speed. B1

10(f)  pressure increases and decreases        B1
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11 (a) Fig. 11.1 shows an open tray for storing water.

It is noticed that the level of water inside the tray slowly decreases as water 
evaporates.

Fig. 11.1

(i) Using ideas about molecules, explain how the temperature of the water is 
affected when it evaporates.

11 a i Faster moving molecules escape from the attraction of their neighbours 
and leave surface of the liq.
Leaving behind slower moving molecules
Avg KE dec and temp dec

B1

B1
B1

[3]

(ii) Fig 11.2 shows a sheet of plastic used to cover half the surface of the water.

Fig. 11.2

State how this affects the rate of evaporation.

[1]

ii Rate of evaporation dec B1

water
tray

water
tray

plastic sheet

(ii) FiFFFFFFFFFFFFFFFFFFFFFF g 11111111111111111111111111111111111111.22222222222222222222222222222222222222222222222 sssssssssssssssssssssssssssssssshohohohohhohohohohohohohohhohhooohoohoooooohoooooooooowswwwwwwwwwwwwwwwwwwwwwwwwwww aaaaaaaaaaaaaaaaaaaaaaaaaa shshshshshshshshshshshshshshshshshssshshshsshshshsssshhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ttt t tt ttt t tt ofooooooooooooooooooooooo  plastticicicicicicicicciciccicciciciciciciciciccicciciccciccc uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuusesesesesesesesesesesssesessessessessssssssssssssssssssssssss ddd d dddddddddd to covvvverererer hhhhalalalalf ff ththhe su

Fi

StStStStStSStStStStSStStStSStSSSSStStStSttStStttSSSSSSSSS atatataataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee hohohhohohohohohohohohhohohohohohohohohohhohohohhoohohohohohohohhohohoohohohhhhh w wwwwwwwwwwwwwwwwwwwwwww this aaaaffffffffecececectttsts the

wawawawawawawawawaawawawawwwwwwwwwwwwwwww tetettetteettteettterwawawawawawawawwaawawawawwaawwwwwwwwwwwwwwwwwwwwww tetetetetteteteteteteteteteteteteeteteteteeetteeeetteett r plplasasttic sheplplasasttic sh
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(b) Liquid air contains a mixture of oxygen and nitrogen.  The boiling point of nitrogen 
is lower than oxygen. A sample of liquid air in a beaker is allowed to warm up 
slowly.

Fig. 11.2 shows how the reading of a thermometer in the beaker varies with 
time t.

Fig. 11.2

b i B1

(i) On Fig 11.2, label the boiling point of nitrogen, N on the temperature axis.
[1]

(ii) The liquid air contains 200 g of liquid oxygen and 800 g of liquid nitrogen.  
Table 11.3 shows the table of specific heat capacity and specific latent heat 
of both gases.

specific heat capacity 
J/(goC)

specific latent heat of 
vaporisation J/g

oxygen 1.7 213
nitrogen 2.0 199

Table 11.3

Determine 

N

2

) OnOn FiFigg 11.2

NN
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(1) the thermal energy absorbed by the combined liquid air to reach the

temperature at the 1 min mark.

thermal energy = ……………………..[2]

(2) the total thermal energy absorbed by the combined liquid air to reach 
the 4 min mark. 

thermal energy = …………………...[3]

ii (1)Q=mc x theta 
=200 x 1.7 x 9 + 800 x 2 x 9
=17.5 x 10^3 J

(2) Q=ml 
= 800 x 199 
= 159 x 10^3 J
Total Q = 159 + 17.5 = 177 x 10^3 J (ecf)

C1
A1

B1

A1
A1

enerrgygy == ……

0^3 J
Q = 159 + 177777777777777777777777777777777777777.5.5 = 1111111111111111111177777777777777777777777777777777777777777777777777 xxxxxxxxxxxxxxxxxxxxxx 1111111111111111111111111110^000000000000000 33333333333333333333333333333333 J J J JJJJJJ J JJJJJJJJJJJJJJJJJJJJJJJJ (ecf)
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EITHER 
12 Fig. 12.1 shows an electrical “wind-up” torchlight that operates through cranking a 

mechanical handle.  The crank is turned in one direction and energy is stored in the 
spring internally.  The torchlight then uses the energy stored in the wound-up spring to 
light the light bulb.

Fig 12.2 shows the simplified diagram of the mechanism within the torchlight.    The 
spring is unwinding and N pole is moving away from the solenoid.  

Fig. 12.1                                                             Fig. 12.2

(a) (i) On Fig 12.2, draw the current induced on the solenoid.
[1]

a i B1

(ii) Explain how the direction of the induced current in (a)(i) is determined.

[1]

ii Induced current is in direction to oppose the change causing it.  
OR S polarity induced in coil facing N pole of magnet to attract it. B1

(b) As the spring is unwound, the magnet rotates together with the spring.  

(i) Explain why electromotive force is induced in the solenoid.

[2]

N

S

spring

magnet
solenoid with 
soft iron core

crank

to light bulb

              FiFiFiFig.g.g.g. 1111222.2 2

currennnnnnnnnnnnnnnt ttttttttttttttttttttt inducececeeeeeeeedddd ddd dddd d dd ddd ddd ddd ddd dd d d onononoooonoonooononononononoooooonoonononononononononononononnnnnnnn tttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehhehehehehehehehehehehehehehehehehehehheeheeeeheeeheeeehheeeeheeehhheehhehhhehhhheehhheeheeheh ssssssssssssoooolenoioioioid.dd

(i(iiiiiiiiiiiiiiiiiiiiiiii)i)ii)iiii)i)i)ii)i)iiii)i)i)i)i)iii)))i))))))))))) Expppplplplplpppppplplaiaiaaaaiaaaiaiaiaiaiainnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn hohhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh w ththhhhhhhhhhhhhhhhhhhhhhhhhhhhhe e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee didididididdiddididididddiddiddiddididiiidididdidididdididiiiirerererererererererereeeerereeerereeererectioioioioioooiooioooooooiooioiooooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnn of ttttttttttttttttttttttttthehehehhhhhhhhhhhhhhhhhhhe iiiindndndnducucucuced c

nduuced cu
R S

spspriringng
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b i When magnet rotates, there is a changing magnetic field.
This induces an emf when magnetic field lines are “cut” by coil/magnetic 
flux linkage 

B1

B1

(ii) Describe the various stages of how energy is converted when the spring is 
unwound to the light bulb.

[1]

ii KE of unwinding spring to electrical energy to light energy (bulb) B1

(iii) Explain why the induced current is an alternating current (A.C.).

[1]

iii Everytime the magnet rotates 180 deg, the current induced reverses its 
direction to the light bulb
OR magnet moves away then moves towards coil, the current reverses 
its direction

B1

(c) When the spring is tightly wound, the electrical signal from the wires is applied to 
the input terminals of an oscilloscope.  Fig 12.3 shows the trace obtained on the 
screen of an oscilloscope of e.m.f. vs time.

ergy (b

an alternaaaatitititingngngng ccccurururu rerererennnt (A.C.

iiii Everereeerereererereeee ytytytytytytytytytytytytytytime eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ththtththhththththththththtthhhhthhthhthtththhheeeeeeeeeeeeeeeee mamamamamamamaamamaaamamaaammamaaaaaaaaaaaaaaaaaaaaaagngngngngngngngngngngngngngnnnngngngnngngnngngngnnngnngngnnnnnngnngnnggggggggg ete  rotttttttttttttttttttatataaatatattttattatatatatatataatatatatatatatataaaataaaaaaa esesessesesessessseseseseeeeeeeeeeeeeeee 1111111111111111111111111111118080800000008080000080000000000000000000000000000000 ddddddddddddddddddddddddddeeeegegeee , the e e e cucucucurrrrr ent ind
directctctctctctctctctctctctctctioioioiooooooooooonnnnnnnnnn tototottotototototototototottttotoottttoooooooo tttttttttttttttttttttttthe lighthththththththththththththththththhhhhhththhthtthhhthhththhththttt bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbululululululululululuulululuuuuuluulululuuuluuuuuuuuu bbbbbbbbbbbbbbbbbbbbbbbbbbbbb
OROOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  magagagagaaggagaagagagaaa neneneneneeeeeneeneeneneeneeneeeeneeeeneneeeeeeeeeeeeeeeet ttttttttttttttt moveveveveeeveveveveveveeveveeeveeveveveeveeeeeeeevvvvvvv s s ssssssssssssss sssss s s sssss sssssss awawawawawawawawawawawwwawawawawwwawaawwwwwwwwwwwwwwaay ttttttttttttttttttttttttttttttttthehehehheheheheheehhehehehehehheheheheeheheehhhhhhhhhhhh n momomomovevevevessss totototoward
ititititititittititititiitititiitttttttts s ssssssssssssssssssssssssssssssssss didididddididididddidddddiddddddidiiiirerererererererrererrererrererererererererereeeeeeeeeeeeeeeeeeeerectctttttttttttttc iion

Wheneeeneeenenenenennenenenenenenneeneeeeeeeeeeeeeee ttthe ssssprprprprinininingggg iiisi  tigh
e inpupupupupp t ttt tetetetermrrr inals
een of an o
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Fig 12.3

(i) The position between the magnet and the solenoid affects the strength of 
the e.m.f. induced in the coil.  

On Fig. 12.3, indicate the position of the magnet poles by labelling N and S 
to the corresponding trace on the oscilloscope. 

[2]

(ii) After a period of time, the rotation of the unwinding spring slows down to
half.

On Fig. 12.3, sketch the new electrical signal trace produced by the spring.

[2]

e.m.f / V

time / s

Fig 12.3

betweennnnnnnnnnnnnnnnnnnnnnnnnnnnnnn tttttttttttthehhhhhhhhhhh  maaaaaaaaaaaaaaagngngngngngngngnnngngnngngnggg ete anananannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnddddddddd dd d d dddddddddddddddddddd dddddddddddddddddddddddddd dddddddddddddddddddd ddd tththtthtthththththththtttttthththtthhththththtththththtttttttthttttttttttttttthtttttthttthththttththtttthththttthhthtt eeeeeeeeeeeeeeee soooooleleeenononn idididid aaaaffffffffecececects the streng
. inducucucucuccucucucucucccucucuccccccucucuccucuccucucuuuu ededededededededeededededdeddddeddededddededededededeededeeeeddddddd iiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ththhthhhhhhhhhhhhe e eeeeeeeeeeee coccccccccccc il.  

On Fiiiiiiiiggggggggggggggggggg. 12111 .3, ininininininininininininiiiinininnniiininnnnnnnnndiddidddiddididddididididididddidddiiiiidddiddidd cacacacacacaacacacacaacacacacacaacaacacacaccacacaacccccccccc teteteetteteteteteteteeeteeteteteteteeeeeeetteettet  thththththththhhhhhhhhhthththhhhhhhthhhthhhhhhheeeeeeeeeeeeeeeee popopopopoppopoppopopopopopopopoppoppoppopoppopppppoppoppopopoppooooooosisisisisisiiisisisisisissisisisisisiiisisssssissss tittitititititititititiiittittttttttttt onooooooooooooooooooooooooooo ooooooooooooooof f f f ff fffffffffffffffffffffff thttttttttttttttttttttttttttttttt e maaaagngngngneeeet pooleless byby llabelli
to theeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee cccccccccccccccccccccccccccccccccccccorororoooooooooooooooooooooooooooooooooooooooo rererererererererrererrererrrrrerererererereeeeeeeeeeeeeeeeespss ondidddddddddddddddddddddddddddddddd ng ttrararrrrararararrrrrrarararrrrrarrrrrrrarrrrarrr ceccccccccccccccccccccccccccccccc  on thhhhhhhhhhhhhhhhhhhhhhhhhhhe e ee eeeee eeeeeeeeee eeeeeee eeeeeeeeeeeee osososososososososososososososooooooooooooooooooooooooooo ccccccicccccccccccccccc lloscope.

ii(i(i(iii(iiiiiiiiiiiiii)iiiiiiiiiiiiiiiiiiiii AfAfAfAfffAfAfffAffffteteteteeeteteeteteetttttt r r rrrrrrrrrrrr aa aaaaaaaaaaaaaaaaaaaaa peppppppppppppppppppppppppppppppppppppppp riod oooooooooooooooooooooooooooooooooooooof f fffff ff f fff ff f fffffff f ffff ffffffffffff tititttitttititititttititiiititttiitttt mememememememememememmmememememememmememmeemmmmeemeemememmmmmmmmmmmm , thththththththtththtththththththththththththhtthhthhtthhhhhthhthhthhththhthththhhtththhtt e e e eeeeeeeeeeeeeeee rororororororooroorororooorororoooooooootattttttattttttttttttttttttt tionn ofof tthehe unw
halflfffffffffffff...........
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b I
&
ii

B1 correct location of N
B1 correct location of S

B1 correct amplitude of graph
B1 correct freq/shape of graph

OR
12 (a) Fig 12.1 shows a simple transformer.

Fig. 12.1

(i) Explain how an alternating e.m.f. in the primary coil induces an e.m.f. in the 
secondary coil.

secondaryprimary

Iron core

N or S N or S

S or N S or N

mplitudedeedeedededeeeeeeedeeededededeeedeeeedededeededeededdddd  ofofooooooooooooooooooooooooo gggggggggggggggrararaaaraaraaaararrrrr phppppppppppp
t freq/shshshshshshshhhshshhshshhshshhhhshhhshshshshshshhshshhhshhhhshssssss apapapapapapapapapapapapapapapapppapapapapapappapapaaaaaaaaaaaaa eeeeee eeeeeeeeeeeeeeeeeeeee ofofofofofoofofofoffofffffofffffofofofofoffofffofofofoffofooo gggrarararrrarrrrrarrrr pphpppppppppp

(a(aaaaaaaa(aaaaaaa((aaa((aaaa(aaa(a)))))))))))))))))))))))))))))) FiFiFiFiiFiFiFiFiiFiiiFiFiiiiFiFiiiFiiFiiiF g 12.11111111111111 shshshshshshshshshshshshshshowowwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwws ssssssssssssssssssssssssssssssss a simpmppppppppmppppppppmmmmpmpmmpppmmpmpmppppppppleleeleleleleleleleleleleleeleeleeeelell tttttttttttttttttttttttttttttttttrarararararrararararrarararaararrarararrrarrraaarrr nsnsnsnsnsnsnsnsnsnssnssssnsnssssnsnssnsnsnsnsnsnssnsnnsssssssssnsnssssssnnsfofofofofofofofoofoofoofofofofofofofofofffofofoffoofooofoofooooooooooormrmrmrmmrmrmmrmrmrmrmrmrmmrrmrrmrrrrmrrrrmrrrmmrrrrrrrmmmmmmeeeeeereeeeeeeeeeeeeeeeee .

prima

Irrono ccorore
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[2]

a i AC in pri coil produces a 
changing magnetic field  in the soft iron core 
magnetic field line “cut” at sec coil induces a changing emf in sec coil 

B1
B1

(ii) State and explain one method to improve the efficiency of the transformer.

[2]

ii Laminated core 
- reduce eddy currents, reduce thermal energy loss

OR 

Methods described in textbook and substantiated with correct effects.

B1
B1

(b) Fig. 12.2 shows a consumer connected to a main electrical supply some distance 
away. The electrical supplier generates electrical supply at 25 kV and transmits it 
to the consumer that uses 20 kV. Transformer X steps up the output voltage to 
275 kV.

Fig. 12.2

(i) Explain why voltage is stepped up from the electrical supply and transmitted 
at high voltage.

[1]

b i To reduce power loss as thermal energy B1

(ii) Determine the turns ratio for transformer X.  

consumer
20 kV

electrical 
supply at 

25 kV
transformer X transformer Y

cable

oss

k and substantntntnttntnttttttiaiaiaiaaiaiiatetetetedddddddddd wiwww th ccccororororrerererectctctct eeeefff ects

consssssssssssssssumumuumuuumuuuuuuuuuuuumumuuuuuuuuuumuuuuu ererererrererererrererererer cococccococcococococ nnecccccccccccccccteteteteteeeteteteteteteetettt dddddddddddddddd to aaaaaaaaaaaaaaaaaaaaaaaa mmmamamammamamamammmmmmamamamamammmmamamammmammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm iiiiin eeeeleeeectctctctricaaallll susususuppppply somem  dist
lectricalalalalalalalallalalallalaaalaaaaaaaaaaaaaaaaaaaaaaaa ssssssssssssssssssssssssssssssssupupupupupupupupupupuupupupupupuupupuuuupuppuppuppppppplplplplplplplplplplplplplplplllplplplplplplplppppppppppppppppp ieieiiiiiiiiiiiiiiiiiii r rrrrrrrrrrrrrr gegegegeegeeegeeeeggggggg nerateteteteteteteteteteteteteteteteteteeteteeeeeeeeeeees ssssssssssssssssssssssssssssssssssss electrical ssssupupupuppppply atatatat 2222555 kVVVV aaaandndndnd trarrrr nsm
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turns ratio = …………………[2]

ii Ns/Np = Vs/Vp
=275k/25k
=11

B1
A1

(iii) 10 MW of power is transmitted through the cable of resistance 1 /km at 
275 kV.

Determine the power loss per kilometre as internal energy in the cable.

power loss per km =  …………………[3]

iii P loss = I^2R 
= (P/V)^2 x R
= (10 x 10^6/275x10^3)^2 x 1
= 1320 W/km

B1
B1
A1

End of Paper 
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1 What is the correct order of magnitude for the diameter of Earth and diameter of a strand of 
human hair? 
 

  diameter of Earth diameter of human hair  
 A 10Gm 0.1mm  
 B 10Gm 0.1nm  
 C 10Mm 0.1mm  
 D 10Mm 0.1nm  
  

 
 

2 Which is not a unit of a base quantity? 
 

 A ampere 
 B Kelvin 
 C kilogram 
 D Pascal 
   

 
3 
 
 

A vernier calipers is used to measure the diameter of a glass ball. 
 
With the jaws closed and no glass ball, the vernier calipers reading is shown in Fig. 2.1. 
 
With the jaws closed around the glass ball, the vernier calipers reading is shown in Fig. 2.2. 
 
 
 
 
 
  
 
               Fig. 2.1                                                                                Fig. 2.2 
 
What is the diameter of the glass ball? 
 

 A 10.07cm B 10.17cm C 10.19cm D 11.36cm 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0   1 

0 1

10   11 

0  1 

cm cm 
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4 The bob of a simple pendulum is pulled to one side and released.  The motion during its swing 
is shown on the graph. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is the period of the pendulum? 
 

 A 2.0s B 4.0s C 6.0s D 8.0s 
   

 
      

5 A ball is falling at terminal velocity. 
 
Which row best describes the acceleration of the ball and the velocity of the ball? 
 

  acceleration of ball velocity of ball  
 A downwards constant  
 B downwards zero  
 C zero constant  
 D zero zero  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15 

2.0 4.0 6.0 8.0 
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6 A rock was dropped on Earth and it accelerates at about 10m/s2. When the rock is dropped on 
Jupiter, it accelerates at about 24.5m/s2. 
 
Which graphs are the corresponding graphs of velocity against time for the rock? 
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7 A ball is released from the bottom of a pond. After a short time, it rises at a constant speed.  
 
Which statement best describes the resultant force then acting on the ball? 
 

 A Upwards and equal to the ball’s weight  
 B Upwards and greater than the ball’s weight 
 C Upwards and less than the ball’s weight 
 D Zero 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

velocity 

time 

Earth  

Jupiter 

B 
velocity 

time 

D 
velocity 

time 

velocity 

time 

Jupiter 

A 

C 
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8 The diagram below shows a man walking along a road in the direction shown. 
 
In which direction is the force of friction exerted by the road on the foot of the man? 
 
 
 
 
 
 
 
 
 
 

  
 

 

9 What must change when a body is accelerating? 
 

 A the mass of the body  
 B the resultant force of the body 
 C the speed of the body 
 D the velocity of the body 
  

 
 

10 The diagram shows a container filled with a liquid.  There is a bubble in the liquid. The container  
is moved forward with a constant velocity as shown.  
 

 
What will be the motion of the air bubble if the container suddenly decelerates? 
 

 A Air bubble will move in the backward direction. 
 B Air bubble will move in the forward direction. 
 C Air bubble will remain at the original position. 
 D Motion of air bubble cannot be determined as the total mass of the liquid is unknown. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

direction of travel 

road 

forward motion 
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11 Two cubes X and Y are made of iron. 

 
 
 
 
 
 
 
                                X                                           Y 

Cube X has sides that are twice as long as cube Y.  
 
Which statement is correct? 
 

 A The density of cube X is eight times that of cube Y. 
 B The density of cube X is four times that of cube Y. 
 C The density of cube X is two times that of cube Y. 
 D The density of cube X is equal to that of cube Y. 
  

 
 

12 The diagrams show the cross-section of four solid objects. 
 
Which object is the least stable? 
 
                  A                          B                             C                          D 
 
 
 
 
 
 

  
 

 

13 The diagram shows a hydraulic press being balanced by a 150N force and a 1500kg mass. 
 
 
 
 
 
 
 
 
 
 
The area of the smaller piston is 10cm2 and the area of the larger piston is A. 
 
What is the value of A? 
 

 A 1.0cm2 B 10cm2 C 100cm2 D 1000cm2 
         

piston area of 10cm2 piston area A 
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14 A long tube, full of mercury, is inverted in a small dish of mercury. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The mercury level in the tube falls, leaving a vacuum at the top. 
 
When the atmospheric pressure decreases, which length increases? 
 

 A QR  B PQ C PR D PS 
  

 
 

15 A workman exerts a force of 1300N to move a box of weight 2000N up a plank and onto a lorry. 
The plank is 2.0m long and the back of the lorry is 0.80m above the horizontal surface of the 
road.  
 
The box also experiences a friction force of 500N. 
 
 
 
 
 
 
 
 
What is the useful work done on the box? 
 

 A 1600J B 2600J C 3000J D 4000J 
  

 
 

16 A rocket of total mass M is travelling at a speed v. The engine of the rocket is fired and fuel is 
used up. The mass of the rocket decreases to ½M and its speed increases to 2v. 
 
What happens to the kinetic energy of the rocket? 
 

 A It doubles.  
 B It halves. 
 C It increases by a factor of 4. 
 D It remains the same. 

1300N 

500N 2000N 
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17 Smoke particles are introduced into a glass container. 
 
When they are viewed under a microscope, the smoke particles are seen to be moving in a 
continuous and random motion. 
 
Which row explains the motion of the smoke particles? 
 

 A collisions by air particles  
 B collisions with other smoke particles    
 C collisions against the walls of the glass container by the smoke particles 
 D motion due to high internal kinetic energy of the smoke particles  
   

 
18 Hot water rises and cold water sinks due to changes in density. 

 
Which statement explains the change in density? 
 

 A The water particles contract when heated. 
 B The water particles expand when heated. 
 C The water particles move further apart from each other when heated. 
 D The water particles have a smaller mass when heated. 
   

 
19 The pressure of a gas in a container is the same at all points in the container. 

 
Which statement explains this? 
 

 A The gas particles have the same size. 
 B The gas particles make the same number of collisions with the internal walls of the 

container per unit time. 
 C The gas particles move at the same speed. 
 D The gas particles are all moving in a continuous and random motion. 
   

 
20 Oxygen can be supplied to a fish tank by bubbling air into the water. 

 
What row describes the changes in the pressure and volume of the air bubbles when they rise 
to the surface of the water? 
 

  volume pressure  
 A increases increases  
 B increases decreases  
 C decreases increases  
 D decreases decreases  
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21 A pot is used to boil water. 
 
How is thermal energy transferred from the base of a pot to the water? 
 

 A by conduction only 
 B by convection only 
 C by conduction and convection only 
 D by convection and radiation only 
   

 
22 A piece of wire has a resistance of 0.50Ω in melting ice and 2.50Ω in steam above boiling 

water. 
 
What is the resistance of the wire at 40°C assuming that the resistance changes uniformly with 
temperature? 
 

 A 0.40Ω B 0.80Ω C 1.30Ω D 1.50Ω 
   

 
23 Two well-insulated copper blocks P and Q are heated at the same power. The diagram shows 

the variation of temperature with time of the two blocks. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the ratio of the specific heat capacity of P to Q? 
 

 A 0.67 B 1.00 C 1.33 D 1.50 
   

 
24 An ice pack is used to cool 0.20kg of water from 25°C to 0°C.  The specific heat capacity of 

water is 4.20kJ/kg°C and the specific latent heat of fusion of ice is 334kJ/kg. 
 
How much energy is removed from the water? 
 

 A 21kJ B 66.8kJ C 87.8kJ D 1670J 
  

 
 
 

      

temperature / °C 

time / s 
0 

20 

40 

60 

80 
P Q 

www.KiasuExamPaper.com 
302



10 
 

 
 

25 Water waves are travelling from deep region to shallow region. 
 
Which statement is true? 
 

 A The frequency in shallow region is lower. 
 B The speed of the waves in both regions is the same. 
 C The speed of the waves in shallow region is higher. 
 D The wavelength in shallow region is shorter. 
   

 
26 A vibrator generates a travelling wave on a string.  The diagram shows the shape of the string 

at a certain instant.   
 
 
 
 
 
 
 
 
Which diagram shows the shape of the string between P and Q after half a period? 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

   
 

   

  
 

       

27 A ray of light passes from glass to air. In glass, the speed of light is 1.8 × 108m/s. 
 
What is the critical angle for light passing from glass to air? 
 

 A 18.0° B 30.0° C 36.9° D 41.8° 

  
 
 
 
 
 
 

       

A 

C D 

B 
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28 The diagram shows a single ray of light being directed at a plane mirror. 
 
 
 
 
 
 
 
 
 
 
 
What is the angle of reflection? 
 

 A 25° B 30° C 55° D 65° 
  

 
       

29 An object is placed in front of a converging lens. The lens forms a magnified image of the object 
on a screen. 
 
Which statement is correct? 
 

 A The distance between the object and the lens is greater than the focal length. 
 B The image formed is a virtual image. 
 C The lens is acting as a magnifying glass. 
 D The image is upright.  
  

 
 

30 Which statement about speed of sound is correct? 
 

 A Sound travels fastest in a vacuum. 
 B Sound travels fastest in gases. 
 C Sound travels fastest in liquids. 
 D Sound travels fastest in solids. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

65° 

25° 
30° 

bench 
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31 A man stands between two tall buildings, P and Q. The diagram is not drawn to scale. 
 
The man is 50 m from P and 350 m from Q. 
 
 
 
 
 
 
 
 
 
 
 
 

 
He fires a gun and the first two echoes he hears are 2.0 second apart. 
 
What is the speed of sound calculated from this observation? 
 

 A 150m/s B 200m/s C 300m/s D 400m/s 
  

 
 

 

 Please refer to the diagram below for question 32 and 33. 
 
The diagram shows a simple circuit consisting of three identical bulbs and a variable resistor.  
The e.m.f. of the battery is 3.0V. 
 
 
 
 
 
 
 
 
 
 
 
 

32 When the variable resistor is adjusted to 0Ω, the current through the battery is 0.50A. 
 
What is the resistance of each bulb? 
 

 A 2.0Ω B 4.0Ω C 6.0Ω D 18.0Ω 
   

 
 
 
 
 

P 

Q 

3.0V 

350m 50m 
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33 The resistance of the variable resistor is increased. 
 
What happens to the brightness of bulb P and Q? 
 

  bulb P bulb Q  
 A decrease decrease  
 B decrease increase  
 C increase remains the same  
 D remains the same increase  
   

 
 

 Please refer to the following information for question 34 and 35. 
 
A lighting system consists of 10 bulbs operating at their normal brightness.  5 bulbs are rated 
230V 100W and the remaining 5 bulbs are rated 230V 120W.   
 

34 What is the suitable fuse rating for the lighting system? 
  

 A 1A B 3A C 5A D 10A 
   

 
35 The lighting system is switched on continuously for 1 week. 

 
What is the total cost of using the lighting system if one unit of electrical energy cost $0.22? 
 

 A $1.69 B $5.81 C $8.13 D $40.66 
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36 The diagram shows a plug that is wired wrongly.  The appliance has an external metal casing.  
 

 
 
What will happen when the plug is used? 
 

 A The appliance will not work because there is a short circuit and causes the fuse to melt. 
 B The appliance will not work because the external metal casing is at high voltage and 

causes the fuse to melt. 
 C The appliance will continue to work without any danger to users.  
 D The appliance will continue to work but the external metal casing is at high voltage. 
   

 
37 The diagram below shows a positive charge travelling towards an electric field. 

 
 
 
 
 
 
 
 
 
What is the direction the positive charge will move when it first enters the electric field? 
 

 A into the paper 
 B out of the paper 
 C upwards 
 D downwards 
   

 
 
 
 
 
 
 

direction of electric field 
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38 The diagram shows a brass rod supported on two copper rails that are connected to a battery. 
The north pole of a magnet is placed beneath the rails. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the direction of the induced force acting on the brass rod? 
 
 

39 The diagram shows a compass placed between two solenoids. 
 
 
 
 
 
 
 
 
 
The e.m.f. of the battery connected to solenoid P is larger than that of the battery connected 
to solenoid Q. 
 
Which is the correct direction of the compass needle. 
 

 A  
 

B  C  D  

   
 

40 The primary coil of an ideal transformer has 200 turns and is connected to a 20V alternating 
voltage supply.  The secondary coil has 3200 turns and is connected to a 120Ω resistor.  
 
Which row gives the correct secondary voltage and primary current? 
 

  secondary voltage / V primary 
current / A 

 

 A 16 0.11  
 B 16 0.13  
 C 320 2.67  
 D 320 42.7  

End of Paper 
 

copper rails 

A 

B 
C 

D 

N 

P Q 
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Section A 
 

Answer all the questions in the spaces provided. 
 

1 Fig. 1.1 shows a block of wood moving at a constant speed down a slope. 
 
 
 
 
 
 
 
 
 

Fig. 1.1 
 
The forces acting on the block are the weight W of the block, the normal reaction force N 
exerted by the slope and the friction F between the block and the slope. 
 
F is 10.0N and N is 17.4N. 
  

 (a) In the space below, draw a labelled diagram to show the resultant of F and N. 
 
Determine the size of the resultant force and the direction between the resultant force 
and the horizontal ground. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

resultant force = ………………………………………… 
  

direction = …………………………………..… [3] 

W 

N 

F 

30° 
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 (b) State the weight of the block of wood. 
 

weight = …………………………………..… [1] 
 

 (c) The resultant force in (a) and W are not a Newton’s Third Law action-reaction pair. 
 
Describe the other force that is part of the action-reaction pair with W and state which 
body it acts on. 
 
……………………………………………………………….………………………………….. 
 
…………………………………………………………….…………………………………….. 
 
……………..…………………………………………………….………………………….. [2] 
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20cm 

2 Fig. 2.1 shows a student standing with his right foot and right shoulder touching a wall. 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                  
 

Fig. 2.1                                                                     Fig. 2.2 
 

 (a) The centre of gravity of the student is shown in Fig. 2.1.  
 
State what is meant by centre of gravity. 
 
……………..…………………………………………………….………………………….. [1] 
 

 (b) The student bends his right knee and raises his right foot off the ground.  
 
Fig. 2.2 shows a 42N force exerted by the wall on his right shoulder to keep him 
balanced. His left foot acts as the pivot. 
 
By taking moments, determine the weight of the student. 
 
 
 
 
 
 
 
 

weight = …………………………………..… [2] 
 

 (c) The student now raises his left foot off the ground instead of his right foot. 
 
Using ideas about stability, state and explain what will happen to him. 
 
……………………………………………………………….………………………………….. 
 
……………………………………………………………….………………………………….. 
 
…………………………………………………………….…………………………………….. 
 
……………..…………………………………………………….………………………….. [3] 

42N 

180cm 

 

20cm m10cm 
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3 Fig. 3.1 shows a small crack appearing in a vase of water and a stream of water is pushed 
out through the crack. The water hits the table where a puddle of water starts to form. 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3.1 
 
The gravitational field strength g is equal to 10N/kg. 
 

 (a) The density of water is 1050kg/m3 and the crack is 60cm below the surface of the 
water. 
 

  (i) Calculate the pressure due to the water at the level of the crack. 
 
 
 
 
 
 
 

pressure = …………………………………..… [2] 
 

  (ii) Explain why the atmospheric pressure does not affect the rate at which the 
water is pushed out through the crack. 
 
……………………………………………………………………..……………….. [1] 
 

 (b) As time passes, the point where the water hits the table moves away from P and 
towards the vase. 
 
Explain why this happens. 
 
……………………………………………………………….………………………………….. 
 
…………………………………………………………….…………………………………….. 
 
……………..…………………………………………………….………………………….. [2] 
 

  

vase of water 

crack 

stream of water 

P 

60cm 

water 
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4 Fig. 4.1 shows a syringe that has a sealed end.  Air is trapped in the syringe and the piston 

is free to move up and down.  The piston has negligible weight.    
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Fig. 4.1 
 

 Using the movement of particles,  
 

 (a) explain how the trapped air exerts pressure in the syringe; 
 
……………………….……………………………….…………………………………………. 
 
…………………………………………………….…………………………………………….. 
 
………………………………………………….……………………………………………….. 
 
……………..…………………………………………….………………………………….. [2] 
 

 (b) explain why the piston moves down when the temperature of the trapped air decreases. 
 
……………………….………….………………………………………………………………. 
 
……………………………………….………………………………………………………….. 
 
…………………………………………….…………………………………………………….. 
 
……………..…………………………….………………………………………………….. [2] 
 

  

www.KiasuExamPaper.com 
314



7 
 

 
 

5 Fig. 5.1 shows a ray of light incident at mid-point O of the plane surface AB of a semi-circular 
diamond block.  The angle of incidence at O is 60° 
 
 
 
 
 
 
 
 
 

 
 

Fig. 5.1 
The refractive index of diamond is 2.4. 
 

 (a) (i) State what is meant by refractive index of 2.4. 
 
…………………………………………………………………………….…………….. 
 
……………..……………………………………………………………..………….. [1] 

 
  (ii) Calculate the angle of refraction of this ray at O. 

 
 
 
 
 
 
 

angle of refraction = …………………………………..… [2] 
 

 (b) Draw the path of this ray from O on Fig. 5.1 and continue its path until it has emerged 
into the air.                                                                                                                  [2] 
 

 (c) Calculate the critical angle for the diamond-air boundary. 
 
 
 
 
 

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

 (d) The semi-circular diamond block can be used to demonstrate total internal reflection at 
surface AB.  
 
Describe how this can be done. 
 
……………………….………………………………………………………………………….. 
 
……………………….………………………………………………………………………….. 
 
……………..…………………………………………………………………………….….. [2] 

  

A B 

diamond air 

60° 
O 
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6 Fig. 6.1 shows a positively charged metal sphere, P hanging from a string.  It is placed near 
an uncharged metal sphere, Q, supported on an insulating stand.  P is attracted to Q but 
both spheres are not in contact. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6.1 
 

 (a) Define the term direction of electric field. 
 
…………………………………………………………………………………………………... 
 
……………………………………………………………………………………………….. [1] 
 

 (b) On Fig. 6.1, draw the charge distribution in sphere Q and the electric field pattern in 
the space between the two spheres.                                                                                 [2] 
 

 (c) Explain why sphere P is less positively charged on the left side. 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………….……. [1] 
 

 (d) Sphere Q is moved towards the left until it makes contact with sphere P. 
 
Describe and explain what happens to sphere P. 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………….……. [2] 
 

 (e) When sphere P is earthed, 20C of charges flow to the sphere in 25s. 
 
Calculate the current flowing in the earth wire. 
 
 
 
 
 
 

current = ……………………. [2] 
  

Q P P

+ 
  + 
  + 
+ 

PP

   + 

+ 

   + 

   +

++

positively charged 
metal sphere  

uncharged 
metal sphere  
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7 Fig. 7.1 shows a magnet attached to a paper cone and placed near a coil of wire that is 
connected to a d.c. source.  The magnet can vibrate horizontally about its rest position. 

 
Fig. 7.1 

 
 (a) When the switch is closed, the magnet would move momentarily before it comes to a 

stop. 
 
When the switch is opened, the magnet would move back to its original position. 
 
State the direction the magnet would move when the switched is closed. 
 
…………………………………………………………………………………………….…. [1] 
 

 (b) When the battery is replaced by an a.c. source, the alternating current in the coil will 
cause the magnet and the paper cone to vibrate continuously.  Sound will be heard if 
the frequency of the vibration is within the audible frequency. 
 

  (i) State the range of audible frequency of a normal healthy human. 
 
……………………………………………………………………………………….. [1] 
 

  (ii) Explain how sound is produced by the cone and transmitted to the surrounding. 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………….. [3] 
 

  (iii) The magnet is now replaced by a soft iron bar. 
 
State and explain whether the alternating current in the coil will cause the soft 
iron bar and the paper cone to vibrate continuously. 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………….. [2] 
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8 Fig. 8.1 shows a torch that does not use batteries. 
 

 
 

Fig. 8.1 
 
To use the torch, the handle is turned to rotate a magnet near a coil of wire.  This will 
illuminate the torch bulb. 
 

 (a) Explain why the torch bulb is illuminated when the magnet rotates. 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
……………………………………………………………………………………………….. [2] 
 

 (b) Describe the changes in light emitted, if any, by the torch bulb when the rate of rotation 
of the magnet is decreased slowly. 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
……………………………………………………………………………………………….. [2] 
 

 (c) When the handle is turned, a force is induced that acts against the rotation of the 
magnet. 
 
Explain why there is an induced force and how it acts against the rotation of the magnet. 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
……………………………………………………………………………………………….. [2] 
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Section B 
 

Answer all the questions in the spaces provided. 
Answer only one of the two alternative questions in Question 11. 

 
9 Fig. 9.1 shows a circuit consisting of a thermistor and a 2.00kΩ fixed resistor connected 

in series to an a.c. source with a peak voltage of 230V.  A cathode ray oscilloscope (c.r.o.) 
is connected in parallel to the fixed resistor.  The circuit can be used to measure the room 
temperature by studying the display on the c.r.o.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9.1 
 
Fig. 9.2 shows the resistance of the thermistor and peak voltage output to the c.r.o. at 
different temperature.  The peak voltage of the a.c. source and the resistance of the fixed 
resistor remain constant. 
 

temperature of 
thermistor  

/ °C 

resistance of 
thermistor  

/ kΩ 

resistance of 
fixed resistor  

/ kΩ 

peak voltage of 
a.c. source 

/ V 

peak voltage 
output to c.r.o 

/ V 
5.0 2.60 2.00 230 100 
10.0 1.75 2.00 230 123 
15.0 1.25 2.00 230  
20.0 1.10 2.00 230 148 
25.0 1.00 2.00 230 153 

 
Fig. 9.2 

 
 
 
 
 
 
 
 
 
 
 

o  ~  o   
230V 

to Y-plates 
of c.r.o. 

2.00kΩ 
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 (a) The resistance of the thermistor is dependant of its temperature. 
 

  (i) Define the term resistance. 
 
……………………..……………………………………………………………….. 
 
…………………………………………..………………………………………. [1] 
 

  (ii) Describe how the resistance of the thermistor changes with increasing 
temperature. 
 
……………………..……………………………………………………………….. 
 
…………………………………………..………………………………………. [1] 
 

  (iii) Using Fig. 9.2, state and explain one limitation of the above circuit in 
measuring room temperature. 
 
……………...………………………………………………………………………. 
 
…………………………………………………………………………………… [1] 
 

 (b) Calculate the peak voltage output to c.r.o when the temperature of the thermistor is 
15.0°C. 
 
 
 
 
 
 
 
 
 
 

peak voltage output = ......................... [2] 
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 (c) Fig. 9.3 shows the display on the c.r.o. at 5°C.  The time base setting is 5.0ms/div. 
 

          

          

          

          

          

          

          

          

          

          

 
Fig. 9.3 

 
  (i) Calculate the Y-gain setting of the c.r.o. 

 
 
 
 

Y-gain setting = ……………………. [1] 
 

  (ii) Calculate the period of the a.c. source. 
 
 
 
 
 

period = ……………………. [1] 
 

  (iii) Describe the changes to the display, if any, on the c.r.o. if both the time base 
setting and the Y-gain setting are doubled. 
 
………………………………………………………………………………………… 
 
………………………………………………………….………………………….. [2] 
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 (d) The circuit in Fig. 9.1 is modified by replacing the fixed resistor with the thermistor.  
The new circuit is shown in Fig. 9.4   
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9.4 
 
State and explain if the modified circuit in Fig. 9.4 can be used to measure room 
temperature. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………. [1] 

  

o  ~  o   
230V 

to Y-plates 
of c.r.o. 
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10 A student uses a long rope to demonstrate a transverse wave. A ribbon is tied at a point 
P on the rope. 
 
 
 
 
 
 
 
 

Fig. 10.1 (full scale) 
 
The student’s hand moves up and down 10 times every 4.0 seconds. Fig. 10.1 shows, to 
full scale, a side-ways view of the rope at one instant. 
 

 (a) Determine the  
 

  (i) amplitude of the wave,  
 

amplitude = ………………………. [1] 
 

  (ii) wavelength of the wave 
 

wavelength = ………………………. [1] 
 

  (iii) Calculate the speed of the wave. State clearly the equation used. 
 
 
 
 
 
 
 
 

speed = ………………………. [2] 
 

 (b) On Fig. 10.1, mark a point on the rope that has the same vertical speed as point P, 
but which moves in the opposite direction to P. Label this point Q.                         [1] 
 

 (c) Using the same rope, the student produces a wave of longer wavelength than that 
shown in Fig. 10.1. 
 
State how the student does this. 
 
……………………………………………………………………..………………………… 
 
……………………………………………………………………………………………. [1] 
 
 
 

P 
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 (d) Electromagnetic waves are also transverse waves. 
 

  (i) State one property of electromagnetic waves that differentiate them from all 
other waves. 
 
……………………………………………………………………..………………. [1] 
 

  (ii) X-rays are part of the electromagnetic waves. 
 
Hospital uses them to discover whether the bones are broken. However, X-
rays can cause ionisation of living cells and tissue. 
 
Explain what is meant by ionisation and describe the effects on living cells and 
tissue. 
 
……………………………………………………………………..………………….. 
 
……………………………………………………………………..………………….. 
 
……………………………………………………………………..………………….. 
 
………………………………………………………………..……………………. [2] 
 

  (iii) Fig. 10.2 shows the relationship between the energy of electromagnetic waves 
and the wavelength of the waves. 
 
 
 
 
 
 
 
 
 
 

 
Fig. 10.2 

 
State the component of the electromagnetic waves with the lowest energy. 
 
……………………………………………………………………..………………. [1] 
 

   
 
  

energy 

wavelength 
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11 EITHER 
 
Fig. 11.1 shows a pot of water placed above a flame.   
 

 
 

Fig. 11.1 
 

 (a) State the thermometer you would use to measure the temperature of the flame. 
 
……………………………………………………………………………………………….. [1] 
 

 (b) The pot, with the lid, is made of metal and has a shiny smooth external surface. 
 
Explain how the above features of the pot minimises the time to boil the water 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………. [3] 
 

 (c)  On Fig. 11.2, sketch the temperature-time graph of the water when its temperature is 
increased from room temperature to boiling point.                                                     [1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 11.2 
 
 
 
 
 

temperature 

time 

room temperature - 

boiling point - 
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 (d) Noodles are placed in water at boiling point.  In order to cook the noodles in a shorter 
time, the size of the fire is increased. 
 
Explain why the above suggestion does not shorten the cooking time of the noodles. 
 
…………………………………………………………………………………………………... 
 
……………………………………………………………………………………………….. [1] 
 

 (e) The specific latent heat of vaporisation of water is 2200kJ/kg. 
 

  (i) State what is meant by the above statement. 
 
………………………………………………………………………………….……….. 
 
……………………..……………………………………………………………..….. [1] 
 

  (ii) Using common apparatus found in school laboratory and the value of the specific 
latent heat vaporisation of water, describe a method to determine the 
approximate value of the rate of thermal energy supplied by the fire.  State clearly 
how the result is obtained.   
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………... 
 
…………….…………………………………………………………………………. [3] 
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 OR 
 
A children’s ride consists of a steel cable that runs between two posts of different heights, 
as shown in Fig. 11.3. 
 
 
 
 
 
 
 
 
 
 

Fig. 11.3 
 

A child starts and finishes the ride at rest. His horizontal motion can be taken as  
 an initial decreasing acceleration for 5.0s, followed by  
 a constant velocity of 1.6m/s for a further 3.0s and  
 a final uniform deceleration that lasts for 1.0s. 

 
 (a) On Fig. 11.4, draw a velocity-time graph of the horizontal motion. 

 

 
 

 Fig. 11.4 [2] 
 

 (b) State how displacement is found from a velocity-time graph. 
 
………………………………………………………………………………………………...… 
 
…………………………………………………………………………………..…………… [1] 
 
 
 
 
 
 
 

velocity 
m/s 

time/s 
2 4 6 8 10 
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 (c) (i) The child has a mass of 25kg and falls through a height of 2.0m during the ride. 
 
The gravitational field strength g is 10N/kg. 
 
Calculate the decrease in gravitational potential energy of the child. 
 
 
 
 
 
 
 
 
 

decrease in potential energy = …………………….. [2] 
 

  (ii) Suggest why the loss in gravitational potential energy and the increase in kinetic 
energy are different and explain how the law of conservation of energy applies in 
this case. 
 
……………………………………………………………………………………….…… 
 
……………………………………………………………………………………….…… 
 
………………………………………………………………………………………….[2] 
 

 (d) A group of students make measurements to show that the child’s velocity is constant 
during the middle section of the ride. 
 
Suggest what measurements are made and how they show that the velocity is 
constant. 
 
…………………………………………………………………………………...……………… 
 
…………………………………………………………………………………...……………… 
 
…………………………………………………………………………………...……………… 
 
…………………………………………………………………………………...……………… 
 
…………………………………………………………………………………...……………… 
 
……………………………………………………………………………………………….. [3] 
 

    
 

END OF PAPER 
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Answer to P1

1 C Refer to textbook page 6 and7.
2 D Pascal is unit for Pressure
3 C Diameter = measurement – zero error

     = 10.13 – (-0.06) = 10.19cm
4 B Period is the time taken for one complete oscillation (A to B and back to A again)
5 C Terminal velocity only happens when all forces are balanced (net force is zero), hence 

zero acceleration and constant velocity.
6 C Higher acceleration means higher gradient (steeper vel-time graph).
7 D Constant speed = zero acceleration = zero resultant force
8 A Friction opposes the relative motion between 2 bodies in contact. The foot is pushing 

backward in order for the man to move forward. Hence friction pushes the foot forward 
(opposite direction) 

9 D Things to note:
Acceleration is the rate of change of velocity. 
Change in velocity can be either direction or numerical value (speed).
When there is an acceleration, a resultant force must be present. (not change in 
resultant force).

10 A When the container decelerates, the water has bigger mass, bigger inertia as compare 
with the bubble of air. Hence the water will continue forward and pushes the air bubble 
backward.

11 D Both cubes are made of the same material.
12 D Least stability = highest C.G (top heavier) and smallest base area.
13 D P1 = P2

150/10 = (1500 x 10)/A
A= 1000cm2

14 B When atmospheric pressure drops, mercury column QR decreases, PQ increases. R 
rises as more mercury flows out of mercury column, hence PR decreases. Height PS is 
fixed.

15 A Useful work done = gain in mgh = 2000 x0.8 
Or useful work done = resultant force x distance in direction of force = (1300-500)(2.0)

16 A Ek = ½ Mv2

New Ek = ½ (M/2)(2v)2 = 2 (½Mv2) = 2Ek

17 A collisions by air particles
Key word is “by” as air particles are moving in continuous and random motion at high 
speed

18 C The water particles move further apart from each other when heated.
This will increase the volume of water and decrease the density.

B is wrong because particles do not expand when heated.
19 D The gas particles are all moving in a continuous and random motion.  The probability of 

the particles hitting at any point in the container with the same average speed (and force) 
is the same.

B and C are wrong unless the options contain the word in bold: “average number of 
collisions with the internal walls of the container per unit time” and “move at the same 
average speed”.
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20 B increases decreases
21 A by conduction only

C is wrong because the question did not ask for thermal energy transferred within the 
liquid.

22 C 1.30Ω
40°C = [R - 0.50Ω]/[ 2.50Ω - 0.50Ω] × 100°C
R = 1.30Ω

23 B 1.00
Specific heat capacity is the same for objects from the same material

24 A 21kJ
energy removed = 0.20kg × 25°C × 4.20kJ/kg°C = 21kJ

25 D Speed of water waves decreases in shallow water as wavelength decreases. 
Frequency is constant.

26 C Shift the wave to the right by half a waveform

27 C n = c/v = 3.0x108/ 1.8x108 = 1.67
c= sin-1 (1/1.667) = 36.9°

28 D Angle of reflection is the same as angle of incidence, i.e. the angle between Normal 
and incident ray.

29 A Key words from question “Magnified image …. on a screen” [Real, magnified image]
Case 4 from table 12.5 in textbook pg 242 where object is placed between f and 2f.

30 D Sound need medium to travel and is fastest in solid where particles are very closely 
packed.

31 C t diff = [2 x distance from Q to man/ speed] - [2 x distance from P to man/ speed]
2.0 = [2x350 - 2x50] / speed
Speed = 300m/s

32 B 4.0Ω
1.5R = 3.0V / 0.50A = 6.0Ω
R = 4.0Ω

33 B Decrease
because p.d. across P 

decreases

Increase
because p.d. across Q 

increase
34 C 5A

current = 1100W / 230V = 4.78A
35 D $40.66

cost = (1.10kW × 7 × 24hrs) × $0.22 = $40.66
36 D The appliance will continue to work but the external metal casing is at high voltage.

Both live and earth wire are at high voltage but are not connected to each other.

The fuse is in the live wire.  The fuse and the live wire are not connected to the earth 
wire unless the live wire touches the metal casing.
So fuse will not melt because current is flowing through the appliance as normal.  

37 D downwards
Positive charge at the top and negative charge at the bottom. 
This does not require Fleming’s Left hand Rule because the field is not a magnetic 
field.

38 B Using Fleming’s Left hand Rule

b
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39 B

Direction of the magnetic field of the two coils is the same.  Using Right Hand Grip, 
the magnetic field is towards the left.

40 D 320V
secondary voltage
= [3200 / 200] × 20V
= 320V

42.7A
power input 
= power input 
= (320V)2 / 120Ω = 853.3W
primary current
= 853.3W / 20V = 42.7A
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Solutions for Section A
1 (a)

(b) 20.0N (downward) 
Allow ecf from (a)

(c) Force by the block of wood on Earth.
Acting in opposite direction (or upwards) and equal in magnitude as W

2 (a) Centre of gravity is a point through which the whole weight seems to act. 
(b) Taking moments about the left foot,

ACW = CW
W × 10 = 42 × 180        
W = 756N                    

(c) The student will be unstable, causing him to topple/ lose his balance.
The line of action of weight falls outside the base (right foot),
resulting in a clockwise moment about his right foot. 

3 (a) (i) P = hρg
= (60/100) (1050)(10)   
= 6300Pa                      

(ii) Atmospheric pressure acts at both sides of the crack, i.e. at internal side and
the external of the crack. 
Accept there is atmospheric pressure at the top of liquid as well outside the crack.

(b) The height of water above the crack decreases. 
Since P = hρg, the pressure due to the liquid at the crack decreases. 

4 (a) (i) Air particles are travelling at high speed in a continuous and random motion.
They collide with the internal walls of the syringe.  The average force exerted 
per unit area is the air pressure. 

(ii) KE (and speed) of the air particles decreases.  They collide less frequently and 
with smaller force with the internal wall. 
Pressure of trapped air is lower than atmospheric pressure and a resultant force 
acts downwards on the piston.

5 (a) (i) The speed of light in vacuum is 2.4 times faster than the speed of light in 
diamond.

(ii) 2.4 = sin 60/sin r   
r = 21.2°                

(b)

pwards) and eqeqeqeqeqeqeqeqqqqqqqqqqqqqqquuuuauauauauauauauauauauauauauauauauauauauauauauauauauauauaaaaaaaaaaaalllllllllllllllllllllllllllllllllllllll ininininininininininininininninininnnnnnnnnniin mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmaaaagnitutututudededede aaaassss WWWW
rough whwhhhwhhhwhwhwhwhwhwhwhhhwwwwwhwwwwwwwwwwhwwhwhicicicicicicicicicicicicicicch ththththhhhhhhheeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeee e eeee e eeeeeeeeeeeee eee whwhwhwhwhwwwwwhwwwhwhwhwhwhwhwwwwhwwwwhwhwhwhwhwhwhwhwhwhwhwhwhhhhhwhhhhhhwwhhwwwwww olololololololololololololololololololololololololololololololololololololololololleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee wewwwewewewwwwwewwwwweweeeewwwwwewewewweweewweweewwewwewweeweweeewewwewewwwwwwwwewwwwewwwwwwwewwwweeigigigigiii ht sssseeeeeeeemsmsmsms to act. 

he left t ttttt ttttt ttttt ttttttt t tt fofofofffoofffoofofofoffoooofofffoooofooofffooffoff ot,

180        
                

tudent wiiiiiiiiiiiiiillllllllllll bbbbbbbbbbbbbbbbbbbbbe eeeeeeeeeeeeeeeeeeeeeeeeeeeee unuuuuuuuuu stabbbbbbbbbbbbbbbbbbbbbbbbbbbblllllllelll , caaususususususususussususuusuussusususususussusuuusususussusuuususussuuusuu ing hhhhhhhhhhhhhhhhihihhhhhhhhhhhhh m m tototototototootottttototoooototototttoootttotoooo totottotototototototototoootototottttotttototototttotoototoooooooopple/ losesesese hissss bbbbalalalalanaaa ce
he lineee ooooooooooooooooooooof f ffffffffffff actionononoononononononononononnnnoononononnnoonnnononnnononononoononnonnonono oooooooooooooooooooooooooooooof f ffffffff fff fff ffffff f f ffffffffffff wewewewewwewewewwewewewewewwewewwwewwewewwewewewwwwweweeeeeeeeigighthththhhhthhthththththththhthththththhhhhhhhhh  fafaafafafafafafafafafafafafafafafffffafafafafafaffafaffaaaaaaalllllllllllllllllllllllllllllllllllll ssssssssssssssssssss ouoooooooooooooooooooooooooooooooooooooooooooo tsididdddddddddddddddddddidddddde eeeeeeeee ththththththththhthttththththththththththhtththththtthtthttttthhthhthhtt eeeeeeeeeeeeeeeeeeeeeeeeee bababababababababababababbbababbbbbabbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb sssssssessssssssssssssssssss  (righhhht ttt fofofofootototot)))),
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(a) (i(((((((((((( ) P ============== hρhρhρhρhρhρhρhρhρhρhρhρhρhρg
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(c) c = sin-1 (1/n)
   = sin-1 (1/2.4)
   = 24.6° 

(d) Ensure the ray of light is incident at the curved surface so that light can enter the 
diamond block and travel from diamond (more optically denser) towards the boundary 
with air (optically less dense). 

Make sure the angle of incidence in diamond more than critical angle of 24.6°. 
6

(a) The direction of the electric force acting on a small positive charge.
(b) See above.

Correct charge distribution 
Correct field lines

(c) The induced negative charge on the left side of Q repel the electrons in P to the left 
side. 

(d) The electrons in Q will be attracted by the positive charged P.  They will move into P
until both spheres are equally positive charged. 
P swings away from Q because like charges repel.

(e) current = Q / t
= 20C / 25s [1] = 0.80A

7 (a) It will move to the left. 
(b) (i) 20Hz to 20kHz. 

(ii) The cone vibrates and collide with the neighbouring air particles to vibrate.  This 
disturbance (or vibration) is passed on to other air particles. 
The vibration of the particles is parallel to the propagation of the sound. 
The sound is transmitted in a series of compressions and rarefactions. 

(iii) The soft iron bar will always be attracted to the coil regardless of the direction of 
the magnetic field of the current. 
The soft iron bar will not vibrate (and no sound is produced).

8 (a) There is a change in the magnetic field lines linkage with the coil. 
This induces an emf and thus a current in the coil. 

(b) Light is less bright and blink less often (or frequency of blinking decreases or light is 
emitted a shorter time). 

(c) The interaction of the magnetic field of the induced current and the magnet will induce 
the force (or the induced current in the coil will set up a magnetic field that will exert a 
force on the magnet).
The direction of the induced force will oppose rotation of the magnet in accordance to 
Lenz’s Law (a like pole will be induced when the magnet is moving towards the coil 
and an unlike pole will be induced when the magnet is moving away from it).

Solutions for Section B
9 (a) (i) The ratio of the p.d. across it to the current flowing through it. 

(ii) Resistance decreases at a decreasing rate.

-

-

-

   -

-

   -
QPP

+
+
+

+
PP

   +

+

   +

   +

++

positive charged
metal sphere

uncharged
metal sphere

Q
m

-     +

-       +

-     +
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until bobooobooboooooboboboboobboboobobboboboboobobobbobbobboooboobb thhhhhhhhhhhhhh sssssssssssssphppppppppppppp errrrrrrrrrrrrrrrrrrrrrrrrrrrresesesesesesesesesesesesssesessesessessesesesesesesssess arararaarrrarrarrararrararaaraaa eeeeeeeeeeeeeeeeeeeeeeeeeee eqeqeqeqeqeqeqeqeqeqeqeqeqeqeqeqeqeqeeqeeeeqqqqqqqqqeqeqqqqqeqqquauaaaaaauaaaaauaaaaaaauauaaaaaaallllllllllllllllllllllllllllllllllllyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy poppppppppppppppppppp sititiiiiiiiitiiiiitititiitiiiiiivevvevevevevevevevvevevvevvveveveveeveeeveveeeevvveevevvvvevvvveveeee cccccccccccccccccccccccccccccccccccccchahahahahahahhaahahahahahahahahahahaahhahaahahhahhahahahahaahaahhahaahaaaaargrgrgrgrgrgrgrgrgrgrggrgrggggrgrgrgrgrggrgrgrggggrgrgrgrrrrgrrrgggrgrgrgrggededeeeeeeededeeedeeeeddededeeeeeeeeeeee . 
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(e) cucccccccccccccccc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr eneeeeeeeeeeeeeeeeeeeeeeeeeeeeee t = QQ / / //////////// tttttttttttttt
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Itttttttttttttttttt wwwwwwwwwwwwwwwwwwwwwwwwiiililiiiiiiiiiiiiiii l mooooooooooooovevevevevevevevevevevevevevevevevvvevevevevvvvveevevveeeeeeeee tttttttttttttttttttttttttttttttttttttoo thhhhhhhhhhhe e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee leleeleeeeeeeeeleeel ftftftftftftftftfttftftfttttttttttttftttff ..
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(iii) It cannot measure high temperature because the decrease in resistance is 
insignificant.

(b) peak voltage output = [2.00kΩ / (2.00 + 1.25)kΩ] × 230V 
= 142V

(c) (i) Y-gain setting = 100V / 4div = 25V/div 
(ii) period = 5.0ms/div × 5div = 25.0ms 
(iii) time base setting: twice the no. of waveforms or 4 waves are seen

           Accept: halved the period/number of divisions needed per waves
Y-gain setting: amplitude is halved or amplitude is 2 div

(d) No.  The output voltage to c.r.o. is the same as the e.m.f. regardless of the resistance 
of thermistor.

10 (a) (i) amplitude = height from crest to tough / 2 = 2.0cm /2 = 1.0cm
Accept 0.9 to 1.1 cm

(ii) wavelength = distance between crest to crest = 6.0cm 
Accept 5.8 to 6.2 cm

(iii) v = f λ 
   = (10/4) (6.0)     
   = 15 cm/s         
Accept 0.15m/s

(b)

(c) The student moves his hand up and down slower/ decrease the frequency/ lower 
speed/ less times per second 

(d) (i) Accept one:                                    
Can travel in vacuum or 
travel at 3.0 × 108 m/s in vacuum.

(ii) Ionisation is the removal of electrons from atoms/molecules to form ions. 
Causes damage to living cells and abnormal cell divisions, e.g. cancer, 
deformed foetus.

(iii) Radiowave

11
E

(a) Thermocouple or data logger with temperature sensor.

(b) Metal (is a good conductor of heat and) transfers thermal energy from the fire to the 
water quickly. 
Shiny and smooth surface is a bad emitter of thermal energy. 
Thermal energy is emitted to the surrounding at a slow rate.

(c)
mal energy is emitte

temperature

time

room temperature -

boiling point -

½ λ

Q

P

moveoves hihihhhhhhhh sss hand up p p p p pp p pp p pp p p anaaaaaaaaaaa d dodooooodoooood wnwwwwwwwwwwwwwwwwwwwwwwww  slower/ s hihiiiiiiiiiiiiiiiiiiiiiiiiiiiiih ss hhandndnddddndndnddndndndddddddnddddddnddnnnn upppppppppppppppppppppp anaaaaaaaaaaaaaaaaa d doooooooooooooooooooooooooownwwwwwwwwwwwwwwwwwwwwwwwww slower/ dedecrease thehe ffrereququencydedeccreaasese thehe /
ss timemeeeeeeeeeeeeeeees s sssss sssssssssssssssssssssssssss per sesessesesesesessesesesesssesesssesessssesseseseeeeeeeeeecocococcococococococococcocccoococccoooooooooooocoondnddndndnddddndndndndnddndnddndndndndndnddddndndnddndndnndnndndnddd 

Accept oooooooooooooooooooooooooooooooooooooneneneneneeneneeeeeneeeeeeeeeeeeeeeeeeeeeeeeee:                                   
CaCaCaaaaaaaaaCaaaaCCCaaaCaaCaannnnnnnnnnnnnn travveeeeleleeeeeeeeeeeeeeeeeeeeeeeeee  innnnn vavavavavavavaavaaavavavavavavaavavavavvvvvvvvvvvvvvvvvvvvv cucuccuccccccccccuccccccccccccccccccccccc umumuumumumumumumumuuumumumumumumumumumumuuumumummmmmmm orororooooororororororororrroroorrrororooooorroroooo   
travvvvvvvvvvvvvvelelelelelelelelelelelellel at 3333333333333333333333333333333333333.00000000000000000000000000000000 ××××××××××××××××× 111111111111111111111111110000000000000000000000000000000000000088888 mm/mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm s in vvvvvvvvvvvvvvvvvvvvvvvvacacaaacaacaacaaaaaacacacacaacacacaacacacacacacacacacccuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuum.m.mm.....

(i(((((((((((((((( i) Ionisasasasasasasasasasasasasasatitititititititititititititiononononnonononononnonnoo  is ssssssssssssssssssssssssssssssss the reeeeeeeeeeeeeeeeeeeeeeeeeeeemomommmomomomomomomommomomomomomomommomomomomooomoooomommmmmmmmmmm vavavavavaavavavavavavavaavavavavavaavavvavavavavvvvavvaavaavaavavaaavavval l ofofofofofofofofofofofofofofofofofofofofooffofofofoffofofofofofofoooffoffoofoooofooff eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeleleleleeeleeeeeleeelellellleeleeeeeeeeeeeleeeeeeectctctctctctctctctctcttctctctctttctttttttttctccctcctcc rorrrorrrrrrrr ns ffffrorororom m m m aaaatotoms/m
CaCCCCCCCCCCCCCCCCCCCCCCCCCCCC useseseseseseseseseseseeseses ddddddddddddddddddddddddddddddddddddddddddddddddamamamaamamamamaammmmamammammammmaaaaaaa agggge e eeeeee ee eeeeeeeeeeeeeeeeeeeee totototototototooototototoootootoooooooo llllllllllllllllliiiiviiiiiiii innnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngggggggggggggggggggggggggggggggggg celllllllllllllllllllllllllssss anananandddd abno
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25

(d) The bigger fire does not increase the temperature of the boiling water. Noodles is still 
cooked at the same temperature. 

(e) (i) 2200kJ of thermal energy is needed to vaporise 1kg of water at boiling point. 
(ii) When water is boiling, use a cold flat surface or the lid of the pot to condense 

the steam.  
The mass of steam, m, condensed is measured using a weighing machine.  
The time, t, take to condense the steam is measured using a stop watch.

Approx. rate of thermal energy supplied = m × 2200kJ/kg / t

Also accept measuring the different in mass of the pot and boiling water using 
weighing machine after a specific time. 

11
O

(a)

(b) Area under velocity-time graph 
(c) (i) Decrease in GPE = mgh

                             = (25) (10) (2.0)  
                             = 500J               

(ii) Work done against the friction present between the moving parts in the ride/ 
work done against air resistance/ converted to thermal and sound energy
Energy cannot be created or destroyed but converted from one form to another 
and total energy is the same, i.e. the difference in loss of GPE and gain in KE is 
the amount of thermal and sound energy or work done against friction/air 
resistance.

(d) Measurement of least two distances/displacement and corresponding times 
mentioned. 
Description of how the actual measurement is made 

- make marking on the ground every second and measure the 
distances/displacements

- note video position every second and use a scale to find the 
distance/displacement

- make mark on ground every metre and measure the time as the girl passes
Description of how constant speed/velocity using measurement is proven 

- Same distance/displacement travelled between each position for the same time 
interval

- Same time internal for same distance/displacement
- Constant gradient for distance-time graph/ displacement-time graph plotted.

ocity-timememememememememememememmememmemmmemmmemmemmemememememmememee ggggggraaaaaaaaaphphphhphphphphphhphphphphphphphphphphphphphphppppppppppppppp  
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                         = (2(((((((((((((((((( 5) (((((((((((((((((((((((((((((((((((((((((((1000000000000000000000000000000000000) (2.0) ) ) ) ) ) ) ) ) )))))))))))  
                       ======= 505050505050505050550505050505050005000055055505050550500000000000J0J0J00J0J0JJ0J0J0J0J0JJJJ0J0J0JJ0JJJ0JJJ0J0JJ0000000             

(ii) Woorkrkrkrkrkrkrkrkrkrkrrkrr dddddddddonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnneeeee aaaaaaaaaagaaaaaa aiinsnsnsnsnsnsnsnsnsnsnsnsnsnnnsnsnsnnsnsnsnnsnsnnnnnnsnsnsnssssst t tttttttttttttttttt ththhthhhhthhthththhhhthththhtththhhthhhththttththhhhtthththtt e eeeeeeeeeeeeeeeeeeeeeeeeeee frfrfrfrfrfrfrrfrfrfrfrfrfrfrfrfrfrfrfrfrrffffrffrfffrffrrrfff iciciiicciccccicicicciciccicicciciciciciciciciciiciciccccccctitititititittttttttittitttititttittiononononononononnononnonnnononnonnnnnnon ppppppppppppppppppppppppppppppppppppppppppppprerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr sent bbbbetetetetweweweween the
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2 
 
1 A micrometer screw gauge is used to measure the diameter of a copper wire. 

The reading with the wire in position is shown in diagram 1. The wire is removed and the 
jaws of the micrometer are closed. The new reading is shown in diagram 2. 

 

What is the diameter of the wire? 

 A 1.90 mm 

 B 2.45 mm 

 C 2.59 mm 

 D 2.73 mm 

   

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Two cylinders P and Q are made of copper.  
  

 
 P Q   
  
The height of P is twice the height of Q. The diameter of P is half the diameter of Q.  

 Which statement is correct?  
 
A The density of cylinder P is four times that of cylinder Q.  

B The density of cylinder P is twice that of cylinder Q.  

C The density of cylinder P is equal to that of cylinder Q.  

D The density of cylinder P is half that of cylinder Q.  
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3 
 

3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 

The diagram shows two objects on a beam balance.  
  

 
  
The beam balance is in equilibrium.  

Which quantities may be different?  

A The masses of the two objects  

B The moments about the pivot of the two objects  

C The volumes of the two objects  

D The weights of the two objects 

 

 

A kite is in equilibrium at the end of a string, as shown. 

 

The kite has three forces acting on it: its weight W, the tension T in the string, and the 
force F from the wind. 

Which vector diagram represents the forces acting on the kite? 

 

 

 

 

 

 

 

pivot 
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5 A stone of mass m is dropped from a tall building. There is significant air resistance. The 

acceleration of free fall is g.  
  
When the stone is falling at a constant (terminal) velocity, which information is correct?  

  

  
magnitude of  

the acceleration of 
the stone  

magnitude of the  
force of gravity 
on the stone  

magnitude of the  
force of air resistance 

on the stone  

A  g  zero  mg  

B  zero  mg  mg  

C  zero  zero  mg  

D  zero  mg  zero  
 

 

 

6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The velocity-time graph for an object is shown. 

 

How can the total displacement of the object be determined? 

 
A     area 1 – area 2 

B     (area 1 + area 2 )  2 

C     area 1 + area 2 

D     area 2 – area 1 
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7 
 
 
 
 

A ball is released from rest above a horizontal surface. It strikes the surface and bounces 
several times. 
The velocity-time graph for the first two bounces is shown. 
 

 

What is the maximum height of the ball after the first bounce? 

 

A   0.20 m                     B   0.25 m                      C   0.45 m                     D   0.65 m 

 

 

8 What is not the definition of power? 
 
A force x displacement   
B force x velocity   
C voltage x current   

D  work done  time 
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9 A bus takes 25 s to reach a constant speed while travelling in a straight line. A graph of 

speed v against time t is shown. 

 

Which graph shows the variation of the resultant force F on the bus with t? 

 

 

 

 

 

 

10 A stone is released at a great height in air and falls due to gravity. Each of the three 
graphs below represents the variation of one of the three variables p, q and r with time. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Which row correctly identifies the three variables p, q and r? 
 
 

 p q r 
 

A acceleration displacement velocity 

B displacement velocity acceleration 

C velocity acceleration displacement 

D velocity displacement acceleration 
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11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12 
 

An engine pulls a truck at constant speed on a level track.  
  

 
  
The link between the engine and the truck breaks. The driving force on the engine 
remains constant.  

 What effect does this have on the engine and on the truck?  
 

 engine  truck  
A speed stays constant slows down 

B speeds up  slows down  

C speed stays constant  stops immediately  

D speeds up  stops immediately   

 
 
The diagram shows a uniform beam PQ. The length of the beam is 3.0 m and its weight 
is 50 N. The beam is supported on a pivot 1.0 m from end P. A load of weight W is hung 
from end P and the beam is in equilibrium. 
 

 

 

What is the value of W? 
 

 A 25 N                      B     50 N                     C     75 N                    D     100 N 

   

 

 

 

 

engine 

truck 

track 

link 
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13 A uniform rectangular board is supported by a frictionless pivot at its centre point P. 

 

 

Two forces act in the plane of the board. Force F acts at corner Q and a force 2.5 F acts 
at corner R. The perpendicular distance between the line of action of the force F and the 
point P is 20 cm. The board is in equilibrium.  

What is the area of the board? 

 A 160 cm2                      B   320 cm2                    C   640 cm2                      D    1600 cm2 

   

14  A car of mass 500 kg is at rest at point X on a slope, as shown.  
 
        The car’s brakes are released and the car rolls down the slope with its engine switched       

off. At point Y the car has moved through a vertical height of 30 m and has a speed of      
11 m s–1.  

  

 
  
What is the energy dissipated by frictional forces when the car moves from X to Y?  

A 3.0 × 104
 J  B  1.2 × 105

 J  C  1.5 × 105
 J  D  1.8 × 105

 J  
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15 
 
 

 
In which situation is there no work done? 
 

 A A man carrying two luggage bags and walking up a slope 

 B A ball is dropped and falls to the ground 

 C A box moves at constant speed across a smooth horizontal surface 

 D A crane lifting a steel beam at constant speed 

 

 

16 

 

 

A rocket is fired vertically upwards. 

As it accelerates upwards after leaving the launch pad, which forms of energy are 
changing? 
 

 A Chemical energy, gravitational potential energy and kinetic energy 

 B Chemical energy and gravitational potential energy only 

 C Chemical energy and kinetic energy only 

 D Gravitational potential energy and kinetic energy only 

   

 

17 

 

A crane lifts a weight of 600 N through a vertical height of 30 m in 25 s. The efficiency of 
the crane is 40%.   

What is the total power input of the crane? 
 

 A 0.29 kW 

 B 0.72 kW 

 C 1.8 kW 

 D 1800 kW 
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18   A vertical tube, closed at one end, is immersed in water. A column of air is trapped inside 

the tube. 

 
       The density of water is 1000 kgm-3. 

What is the difference between the pressure of the air in the tube and the atmospheric 
pressure? 

 
      A   2000 Pa  B   3000 Pa  C   5000 Pa       D   8000 Pa 

 
19     A U-tube closed at one end contains mercury. Air at a pressure of 5.0 × 104

 Pa is 
trapped at the closed end. The other end is open to the atmosphere and is fitted with a 
piston of mass 5.0 kg and cross-sectional area 5.0 × 10–4

 m2.  

        The density of mercury is 13 600 kg m–3 and atmospheric pressure is 1.01 × 105
 Pa.  

  
trapped air at 
pressure 5.0 
× 104 Pa 

                          
                                                                                          mercury   
  

What is the height h of the mercury column?  
  

 A  39 cm  B  46 cm  C  76 cm  D  111 cm  
 

h 
area 

5.0     10 –4  m m2 

piston of mass 
5.0  kg 
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20 Which lens does not show rays of light passing through a converging lens? 

   

 

 

 

 

 

                                      Lens P 

 

 A Lens Q only 

 B Lens P and Q only 

 C         Lens Q and Lens R only 

 D   Lens P and Lens R only 

 

 

21 Vertical beams of light are incident on the horizontal faces of three plastic prisms, X, Y 
and Z. The refractive index of plastic is 1.8.  
 

 
 
 
 
 
 
 
 
 
            
 
 
           In which prism(s) will total internal reflection occur at the surface PQ? 
 

A  X but not Y and Z 
B  X and Y but not Z 
C  Y and Z but not X  
D  X, Y and Z 

Lens Q Lens R 
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22 Containers A and B are filled with equal amounts of hot water at the same 

temperature. The temperature of the water in the containers are measured with a 
thermometer some time later. It is observed that container A has a much lower 
temperature than container B.  

 
What are the possible reasons?  
 
(i) Container A is painted black and container B is painted white  
(ii) Container A has a lid and container B is not covered  
(iii) Container A is made of aluminium and container B is made of plastic  
 
 
A     (i) and (ii) only  
B     (i) and (iii) only  
C     (ii) and (iii) only  
D     (i), (ii) and (iii) 

 
 
 
23 A thin tube contains a thread of mercury which traps air at the end of the tube. The 

other end of the tube is open to the atmosphere. 
 

When the tube is turned upside down, 

A   the volume of the trapped air increases because the pressure in the trapped air is 
reduced. 

B     the volume of the trapped air increases because the atmosphere pushes less when it 
acts upwards on the mercury. 

C     the volume of the trapped air decreases because the pressure in the trapped air is    
       reduced. 

 D     the volume of the trapped air decreases because gravitational force acting on the     
        mercury increases when the tube is turned upside down. 
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24 Equal masses of three liquids X, Y and Z are heated from room temperature. Energy is 

supplied by heating at the same rate to each liquid.  
           The graph shows how the temperature of each liquid varies with time after heating 

starts. 

 

 

 

 

                  temperature  

 

 

 

 

                             0        time 

 

What can be deduced from the graph? 
 

A X has the highest melting point.  

B X gains the most internal energy. 

C Y has the largest specific heat capacity.  

D  Z has the smallest specific latent heat of vaporisation. 

 

 

25 Using an electric kettle, 200 g of water at 100 °C is converted into steam at 100 °C in 
300 seconds. The specific latent heat of steam is 2250 J/g.  
 
What is the average electrical power used?  
 
 
A  1.5 W  
B  1500 W  
C  3380 W  
D  135 MW 

 
 
 

X 

Y 

Z 
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26        A new liquid is tested to decide whether it is suitable for use in a liquid-in-glass 

thermometer. It is found that the liquid does not expand uniformly with temperature. 

What will be effect of this on the scale of the thermometer? 

A     It will have a short range. 

B     The markings will be too far apart. 

C     The markings will be too close together. 

D     The markings will be spaced unevenly. 
 
27     An astronaut wishes to communicate with his fellow astronauts inside the space  

    shuttle some distance away.  
 
  Which two waves, in the correct nature and sequence, are being used during the 

communication?  
           

 
 

 
  
 
    A    transverse →  longitudinal  
 
    B    longitudinal→ transverse 
 
    C    transverse → longitudinal →transverse 
 
    D    longitudinal → transverse → longitudinal 
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28 Graph 1 shows how the displacement of one particular point of a wave varies with 

time. 
            Graph 2 shows how the displacement of the same wave varies with distance along the 

wave at one particular time. 

 

 

 

 

 

 

              Which expression gives the speed of the wave? 

                A       B        C      D   

 

 
 

29 A guitar player struck a note on a guitar string. The same string is then struck harder. 
 

Which of the following correctly compares the speed and wavelength of the second      
note with the first note? 

        Speed Wavelength 
A 
 

B 
 

C 
 

D 

same 
 

same 
 

different 
 

different 

same 
 

different 
 

same 
 

different 
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30      In normal light, the resistance of a light-dependent resistor (LDR) is R. It is connected 

in the circuit with two resistors, each of resistance R. The currents in the two resistors 
are  and  as shown. 

 

  How do the currents change when the circuit is moved to a brighter place? 

    

 
A 
 

B 
 

C 
 

D 

 
increase 

 
increase 

 
decrease 

 
decrease 

 
increase 

 
decrease 

 
decrease 

 
increase 
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31    The graph shows the current-voltage (I-V) characteristics of two resistors R and X. 

 

The resistors R and X are connected in series with a cell. The current in the circuit is 
0.3A.  

             The resistors R and X are then connected in parallel with the same cell.  

What is the e.m.f. of the cell and the current in the cell when the resistors are 
connected in parallel? 

 

           e.m.f. / V        current / A 
 

A            1.0           0.3 
 

B 1.5 0.7 
 

C 2.5 0.5 
 

D 2.5 1.0 
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32 Which is a consequence of connecting several electrical appliances to the same power 

socket? 
 

A Current drawn by each appliance is increased. 

B Total resistance of all appliances is increased. 

C Voltage drawn by each appliance is decreased. 

D Total energy consumption is increased. 
 

 
 
33 A current of 40 mA passes through a slice of semi-conducting material of dimensions 

as shown. 
 

 
 

The slice dissipates 400 mW of heat energy.  
What is the resistivity of the semiconductor under these conditions? 

 
A 0.25 Ωm  
B  0.36 Ωm  
C 56 Ωm 
D 380 Ωm 

 
 
34 Three conductors are placed close to each other. Conductor X is negatively-charged. 

Both conductors Y and Z are neutral.  
 

 

 

 

 

What will be the charge in conductor Z after it is being earthed momentarily? 
 

A           neutral  B positive C negative D no charge 

 

-

X Y Z 
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35 In which circuit is the voltmeter reading 7.2 V?  

 
 A B 

 

 C D 

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

V 

 2.0  

4.0   

12  V 

V 

2.0   

6.0   

12  V 

  

V 

 4.0  

6.0   

12  V 

V 

3.0   

5.0   

12  V 
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36 The diagram shows a simple d.c. motor. 

 

 

  

Which combination(s) will achieve the direction of rotation shown in the diagram? 

 Polarity Direction of current 
 

1 

2 

3 

X is S-pole, Y is N-pole 

X is N-pole, Y is S-pole 

X is N-pole, Y is S-pole 

P is +, Q is – 

P is -, Q is +  

P is +, Q is – 

 

A 2 only 

 B 1 and 2 only 

 C 2 and 3 only 

 D 1 and 3 only 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

X 

Y 

P 
Q 
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37 Copper rods P and Q are placed on top of rigid bare wires as shown.  

 

 

 

 

 

 

  Which observation is correct when the power supply is changed to a low frequency     
alternating current ? 

A      P and Q attract each other. 

B      P and Q repel each other. 

C      P and Q repel then attract each other. 

D       P and Q both roll to the right and then to the left, keeping the same distance     
apart. 

38 The graph below shows how the e.m.f. of an A.C. generator varies with time.   
 

   

  

  

 

 

 The diagrams below show the front view of the coil of an A.C. generator. The coil is 
being rotated about an axis through O in a uniform magnetic field. Which of them 
shows the position of the coil when the value of the induced emf is at M? 

  A     B  

 

 

              C                                                                      D 

 

 

S 

 

N O 

 

S 

 

N 
O 

 

S 

 

N O 

 

S 

 

N 
O 

e.m.f./V 

time/s 

   M 
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39   The diagram shows an ideal transformer. An a.c. supply of 100 V is supplied to the 

primary coil. A current of 0.5 A flows through it. 

 
What is the potential difference and current flowing through the load?  

   potential difference / V current / A 

A 
B 
C 
D 

25 
25 
50 
50 

2 
4 
2 
4 

40 A teacher moves a magnet into and out of a coil of wire, as shown, in order to 
demonstrate electromagnetic induction.  

 

   
 sensitive ammeter   
 
 

Which statement is correct?  

A As the magnet is moved into the coil, the right-hand end of the coil becomes a S-pole.  

B As the magnet is taken out of the coil, the right-hand end of the coil becomes a N-
pole.  

C Increasing the speed at which the magnet enters the coil increases the induced 
voltage.  

D Increasing the speed at which the magnet leaves the coil decreases the induced 
voltage.  

 
 

END OF PAPER 

solenoid 

A 

100 V 

0.5 A 

1000 
turns 

250 
turns 

current 

load 

N 

magnet 
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SECTION A 

Answer all the questions in this section. 

1 A steel ball of mass 250 kg is suspended from the boom of a crane, a shown in Fig. 1.1. 
 

 

 
 
 
 
 
 
 
 
 

                                                                    Fig. 1.1        
 

(a) In order to demolish a wall, the ball is pulled from the wall at an angle and then released 
and hits the wall. The variation of the speed v of the ball with time t is shown in Fig. 1.2. 

 

Fig. 1.2 

Using Fig. 1.2, determine 

(i) the magnitude of the acceleration of the ball at time t = 0.8 s. 
 
 
 
 

Acceleration = …………….[2] 

 

boom 

steel ball 

wall 

0.5 1.0 1.5 2.0 

6 

4 

2 

t / s 

v / ms-1 
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(ii) the total distance moved by the ball from the moment of release to when it comes to 
rest. 

 

 

 

 

 

 

 

 

 

  Distance moved = ……………………….[2] 

 

(b) Explain why the steel ball undergoes decreasing acceleration after it is released, and then 
uniformly decelerates till it comes to rest. 
 
……………………………………………………………………………………………………..… 
 
…………………………………………………………………………………………….…….…… 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………..[2] 

 [Total: 6 m ] 
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2 A model rocket of initial mass 1.3 kg is fired vertically into the air. Its mass decreases at a 

constant rate of 0.23 kgs-1 as the fuel burns. The final mass of the rocket is 0.38 kg. 

(a) Calculate the weight of the fuel being burnt off. 
 
 
 
 
 
 
 
 

                                         Weight of fuel being burnt off = ……………………..[1] 
 

(b) The variation with time t of the upward force on the rocket during the first 3 seconds after 
firing is shown in Fig. 2.1. The dotted line from 3.0 – 3.5 s is the predicted variation of the 
upward force on the rocket with time t. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

On Fig. 2.1, draw a line drawn to represent the variation with time t of the total weight of   
the rocket during the first 5 seconds after firing.      [2] 
 
 
 
 
 
 
 
 

Fig. 2.1 

Force / N 

t / s 
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(c) (i)    From the graph drawn in Fig. 2.1, read off the time delay between firing the rocket and   

     lift-off. 
 

 

 

 
 

                                                                         Time delay =  ……………………….. [1] 
 
 

(ii)   Determine the resultant force acting on the rocket at t = 2.5 s. Show clearly how you    
       arrived at your answer in the space below.      

                
 

 

 

 

 

Resultant force = …………………….[2] 

[ Total : 6 m ] 
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3     Fig. 3.1 shows a student sitting on a chair. Fig. 3.2 shows the same student with his chair    
tilted backwards slightly. The four legs of the chair are identical. 

 

  Fig. 3.1  Fig. 3.2 

(a) (i)   State and explain how the pressure of the chair on the floor differs in the two positions. 

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

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

(ii)  The chair and student fall over if the chair is tilted backwards more than in Fig. 3.2. Explain  
       why. 
 

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

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

                   …………………………………………………………………………………………………........ 
 
                 ………………………………………………………………………………………………………. 
 
                 …………………………………………………………………………………………………….[3] 
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(b)   Fig. 3.3 shows a painter standing on a wooden plank, directly above the right-hand support.  
 

 

 
       The plank has a length of 3.6 m and a mass of 23 kg. The centre of gravity of the plank is in 

the middle of the plank at a distance of 1.3 m from each of the supports. The gravitational field 
strength g is 10 N / kg. 

 

(i)   Calculate the moment of the plank about the right-hand support. 

 

 

 

 

  moment =  ....................................................... [1] 

 

 (ii) The painter moves further to the right along the plank and the plank rotates about the right 
hand support.  

       Explain why the plank rotates. 

 

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

  

[ Total : 7 m ] 

3.6  m 

1.3  m 

0.025  m 0.35  m 

support centre 
of gravity 

wooden 
plank 

support 

Fig. 3.3 
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4 A lamp is positioned at the bottom of a small pool of water. The critical angle for light passing 

from water into air is 49°. 

(a) Explain what is meant by the term critical angle. 

 

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

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

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

 

(b) The lamp sends light towards the surface of the pool.  

        Fig. 4.1 shows three rays of light that are at 30°, 60° and 90° to the horizontal. 
 
 
 

 

 

 

Fig. 4.1 
  

            On Fig. 4.1, draw the path taken by each of the three rays after they strike the surface of 
            the water.                                                                                                                       [2] 
 

 

 

 

 

 

lamp 

horizontal 
90 ° 60 ° 

30 ° 

water 
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(c)  Determine nwater, the refractive index of water.       

 

 

 

 

 

                                                                                                                nwater   = …………………..[2] 

          

(d)  The lamp is moved towards the right. It is observed that, at a certain position, a circular patch   
of light is seen on the surface of the water.  

         Explain how this circular patch is formed. 

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

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

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

          [ Total : 7 m ]  
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5  Fig. 5.1 shows two glass containers, one painted black and one painted white, containing 

gases A and B respectively. They are connected together by a tube containing mercury. 
 

 
 

Fig.5.1 
 

The density of mercury density is 13 600 kgm-3. 
 

(a) State which of the two types of gases is at higher pressure. 

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

(b) Given that H1 = 40.0 cm and H2 = 48.0 cm and Gas A is at 120 000 Pa, calculate the 
pressure of Gas B. 

 

 

 

 

Pressure= …………………………[2] 

(c) The whole set up is then placed under strong sunlight.  Describe and explain how H1 and H2 
would change. 
 
……………………………………………………………………………………………………………

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

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

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

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

[Total : 6 m ] 
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6     Fig. 6.1 shows a cylindrical copper kettle that contains cold water. 

 

Fig. 6.1 

(a) State and explain the advantage of heating the water from below. 

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

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

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

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

(b) As the water is heated, it expands. 

(i) Explain, in terms of molecules, why water expands when it is heated. 

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

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

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

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

(ii) Copper also expands when heated. 

    State what happens to level X of the water in the kettle. Explain your answer in terms of 
the expansion of the copper and the water. 

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

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

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

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

[Total : 6 m ] 

X 

copper 

cold water 

heater cable 
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7 Fig. 7.1  shows a design for a simple circuit breaker in a household circuit. 

 

 
Fig. 7.1 

 
 
(a) The circuit breaker opens the circuit when the current gets too high. Explain how the 

circuit breaker works as a safety device in the household circuit. 
 

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

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

                      ....................................................................................................................................... 
 
                      ………………………………………………………………………………………………..... 
 
                     ………………………………………………………………………………………………….. 
 
                      …………………………………………………………………………………………….…[4] 
 
 
                       

(b) Explain what will happen if the current direction is reversed. 

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

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

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

 
 [Total : 5 m ] 
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8 Fig. 8 shows the cut-out section of the handle and cradle of an electric toothbrush. The 

figure on the right of the cut-out section shows the actual handle and cradle. 

 

 

Fig. 8 

            The handle consists of a 1.2 V rechargeable cell and a motor. The cell is connected to coil 
X located at the bottom of the unit. The cradle consists of a short projection which houses a 
coil Y wound round a soft-iron bar. The cradle is connected to a 230 V a.c. mains supply.  
When the handle is inserted into this short projection, the battery is recharged. 

           The handle and the charging cradle are completely covered by plastic cases and there is no 
metal contact between them.  

           A label is also pasted at the side of the charging cradle. 

(a) When the toothbrush is in operation, the current flowing through the motor is 1.8 A. Calculate 
the power consumed by the motor.        

 

 

 

 

                                         Power = …………………[1] 

 

B 

A 

coil X 

220 0  V 
a.c. 

coil Y 

battery 

handle of 
toothbrush 

+ – 

1.2 V 
rechargeable cell 
and motor 

  plastic cases 

Model No.EA 2004 
a.c. 220 V 50 Hz 
3 W 

 

handle 

Soft iron bar 

 

Charging 
cradle 
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(b) It takes 16 hours to recharge the cell fully. Calculate the amount of energy needed. 

       

 

 

 

  Amount of energy =      …………………….[2] 

 

(c)       Explain how an electromotive force (e.m.f.) is produced in the brush unit to recharge the 
cell.    

 
 

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

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

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

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

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

 
(d) The charging unit is fitted with a two-pin plug. 

            Suggest one reason why it is safe for the charging unit to be fitted with a two-pin plug. 

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

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

 
[ Total : 7 m ] 

 
 
 

END OF SECTION A 
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SECTION B 

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

 

9 When a large earthquake occurs at a particular location near the surface of the Earth ( known 
as the Epicentre) three types of seismic waves are produced. These waves are called 
Primary Waves (P-waves), and Secondary Waves (S-waves) and Surface Waves.  

Fig. 9.1 shows the characteristics of these three types of waves. 

Primary Waves ( P-wave) Secondary Waves (S-wave) Surface Waves 

 Longitudinal waves 
 Travels through the 

ground 
 Fastest waves 
 Can travel through 

solid and liquid 

 Transverse waves 
 Travels through the 

ground  
 Medium speed 

waves 
 Only travel through 

solids 

 Transverse waves 
 Travels on the 

surface. 
 Slowest waves 

 

 
Fig. 9.1 

 
(a) Explain the difference between a longitudinal wave and a transverse wave in terms of 

particle motion.           

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

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

          …………..……………………………………………………………………………………………[1] 
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(b) Seismic stations around the Earth detect these seismic waves using an instrument called a 
seismograph. Two types of seismographs are shown in Fig. 9.2(a) and Fig. 9.2(b). 
 

 
 

 
(i) Which type of wave does Seismograph X detect? 

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

Fig. 9.3 shows how seismograph X works when an earthquake occurs. The bolts secure 
the base of the seismometer to the ground. Fig. 9.3(a) shows the seismograph before an 
earthquake occurs. 

 
 
 
 
 
 
 
 
 
 
                       

(a)                                           (b)                                          (c)  
Fig. 9.3 

When an earthquake occurs, a seismic wave passes through the ground below the 
seismograph. The weight moves down when the ground moves up and moves up when the 
ground moves down. A trace of this motion, known as a seismogram, is recorded on rotating 
graph paper. 

 

 

 

Rest position 

Fig. 9.2(a)  Seismograph X Fig. 9.2(b) Seismograph Y  

Spring Weight and pen 

www.KiasuExamPaper.com 
376



17 
 

(ii) Explain how the up-and-down movement of the ground results in the weight moving 
up and down. 

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

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

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

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

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

              .……………………………………………………………………………………………..[2] 
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(c) Fig. 9.4 shows the travel times for a P-wave and a S-wave with distance from the epicentre 
of an earthquake. 
 
 

 

Fig. 9.4 

 
 
 
 
 
 
 

Graph of P-Wave and S-Wave travel time versus distance from epicentre of earthquake 
Tr

av
el

 ti
m

e 
/ m

in
 

Distance from epicentre x 103 / km 
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(i) A seismographic station, A, detects the arrival of an S-wave 5 minutes 40 seconds 
after the arrival of a P-wave. Using Fig. 9.4, state the distance of the seismographic 
station from the epicentre of the earthquake. Mark clearly on the graph to show how 
you arrive at your answer.              
                                                  
 
                                                                             

Distance   =     ………………………[2] 

.  

(ii) Determine the average speed of the P-waves arriving at Station A in kms-1. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Average speed =  ..........................................  [2] 

(iii) Two other seismographic stations, B and C, are located 3.2 x 103 km and 7.8 x 103  km 
from the epicentre. Determine the average speed of the S-waves in kms-1. 

 

 

 

              

 

 

                                                                            Average speed  =  .............................................  [2] 
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10 Fig. 10.1 shows a rotating magnet in an alternating current generator that is used to power 

a lamp. 

 

Fig. 10.1 

(a)  (i)  Explain, in detail, how alternating current is produced by the apparatus 
shown in Fig. 10.1. 
 

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

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

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

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

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

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

 

(ii)       State two ways in which the current in the lamp may be increased. 
 

           1............................................................................................................................... 

 

           2............................................................................................................................[2] 
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(b)  The generators at a power station produce a voltage of 25 000 V. This voltage is stepped 

up to 400 000 V by a transformer for long-distance transmission on overhead power lines. 
The voltage is later stepped down to 240 V. 

 
(i) State and explain why the voltage is stepped up for long-distance transmission. 

 

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

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

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

(ii) Calculate the ratio of the number of turns in the primary coil of the step-up 
transformer to the number of turns in its secondary coil. 
 

 
 
 
 
 
 
 
 
 
 

         ratio = ..................................................[1] 
 

 

(iii) An electric drill of power 800 W is used in a country where the mains voltage is    
240 V.  State and explain the most appropriate fuse to use with this drill. 
You should select a fuse from the following values: 1 A, 3 A, 4 A, 13 A. 

 

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

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

          ...................................................................................................................................[2] 
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11 EITHER 

 
11(a) What do you understand by electrostatic induction ? 
 

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

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

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

    (b) Fig. 11.1 shows two identical light conducting spheres P and Q hanging vertically from two 
points on insulating threads.              

 
 

  

 

 

 

 

 

 

 

 

Fig. 11.1  

Describe and explain what happens if 

(i) P is negatively-charged and Q is neutral, 
 
………………………………………………………………………………………………… 

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

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

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

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

P Q 
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(ii) both P and Q have the same amount of negative charges. 

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

(c)    When a balloon is rubbed on hair, the balloon becomes negatively charged. The balloon is 
shown in Fig. 11.2. 

 

Fig. 11.2 
 

(i) Explain how rubbing causes the balloon to become negatively charged. 

 

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

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

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

………………………………………………………………………………………………….         [2] 
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(ii) Explain why the hair is attracted towards the balloon. 

 

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

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

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

 

(iii) Explain why it is important that the balloon is made from an electrical insulator. 

 

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

................................................................................................................................................[1] 
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11 OR 

       Newton’s third law of motion can be expressed in the following form. 
 

   “When body A exerts a force on body B, then body B exerts a force on body A. These  
   forces are 
 

• equal in magnitude, 
• opposite in direction, 
• of the same nature.  

 
(a)    An object is undergoing free fall with no air resistance. Explain, using a labelled force  

             diagram, the application of Newton’s third law to this falling object.  
                      
 
 
 
 
 
 
 
 
 
 

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

 
 

(b) An object is dropped out of a plane from 10,000 m.  Air resistance increases as the object 
speeds towards Earth. 

 
 

         (i)         On Fig. 11.1, sketch a graph to show how the speed of the object falling from rest in 
air varies with time. 

                                                                                                                            [1] 
    
 
 
 
 
 
 
   
 
 
 
 
              
 
 

Fig. 11.1

speed 

time 
0 0

0 
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(ii)        Explain, using a labelled force diagram, the application of Newton’s third law to this 
falling object at terminal velocity. You should exclude the answer you gave in (b)(i) 
above if they are the same. 
 
 
 
 
 
 
 
 
 
 
 
 .................................................................................................................................. 

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

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

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

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

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

 
(c) A diver of height 1.80 m has his centre of gravity (C of G) 1.00 m above his feet when 

standing on the springboard. Fig. 11.2 illustrates the diver leaving the springboard, moving 
upwards and then entering the water. 

 

Fig. 11.2 (not to scale) 

The diver leaves the springboard with an upward velocity of 5.6 m s–1. The take-off point on 
the board is 3.00 m above the water. 

 

0.80  m 

C of G 1.00  m 

3.00  m 

C of G 

water 

C of G 
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Assume that the centre of gravity (C of G) of the diver remains at the same position within 
the diver throughout the dive and ignore air resistance. 

(i) Explain what you understand by the centre of gravity ( C of G) of an object. 
 
…………………………………………………………………………………………………… 
 
………………………………………………………………………………………………….[1] 
 
 
 

(ii)      Determine the maximum height of his centre of gravity above the water. 
 
 
 
 
 
 
 
 
 
 

  height = ..................................... [2] 

         (iii)    Determine the speed at which the diver’s head reaches the water. 
 
 
 
 
 
 
 
 
 
 
 
 

                          speed = ..................................... [2]   

 

 

END OF PAPER 
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2019 PRELIMINARY EXAMINATION 
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PAPER 1
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PAPER 2

Qn Suggested solution Mark Remark 
1(a)(i) Acceleration = (5.6 – 2.2)/1.35 – 0.20 = 2.3 ms-2 [2] Evidence (two 

coordinates and 
tangent shown 
on graph  

(ii) Total distance = area under v-t graph 
        6.0 m 

[2] Calculation  
showing how 
area is derived 

(b)(i) ▪ Air resistance increases with increasing speed as GPE is
converted to KE.From Fnet =ma, the net force acting on the ball
decreases and it will undergo deceleration     [1]

▪ The wall’s resistance is constant. From  Fresistance = ma, the
deceleration is a constant.      [1]

[2] 

Total 6 
2(a) Weight = (1.3– 0.38)x10 Nkg-1 

  =  9.2 N 
[1] No marks for no 

working/wrong 
unit 

Line sloping from 13.0 N to 3.8 N 
Line parallel from t-axis from 4.0 s 

*Time taken for the fuel to blast off = 0.92 kg/0.23 kgs-1

  = 4.0 s 
*working optional

[1] 
[1] 

( c)(i) 0.5 s [1] 
(ii) Resultant force acting at 2.5 s = 16.7 – 7.3* N [1] 

      = 9.4 N              [1] 
[1] 
[1] 

*value as per
graph drawn

Total 6 
3(a)(i) Pressure exerted on the floor in Fig. 3.2 is greater than that in Fig. 

3.1. Weight of the boy and chair, WT is distributed over two legs 
compared to over four legs plus the shoes, so from P =W/A, the 
smaller area of contact in Fig.3.2 will result in a larger pressure. 

[2]
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dedededededecrcrcrcrcrcrcrcrccrcccrcrccrcrccrcrcrcrcrcrcrcccccrccrccrcrcccrcrrccccrrrrrrrrrrrrrrrrrrrreaeaeaeeaeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeee ses ananananananaaaaaaaaaaaaaaaa dddddddddddddddddddddd itititititititititiiititiiitiiitiitiititititttittiititiiiiiiiiiiii wwwwwwwwwwwwwwill ununununnununnununnununnnunununnnnununnnnnnnunnnnununununnnunununnnununnuuuuuuuuuuuuuuuuuuu deeedeededededededeedededeedededeedddddddddddddddddddddddddddddddddddddddd rgrgrrgrgrgrgrgrgrgrgrgrggggggggggggggggggggggrrggggggggggggggggggooooooooooooo deeeeeeeeeeeeeeeeeeeeeeeeeeeeeeececececececeececececeecececeececeeceeeeeceeceececcceececceeccccccceeccccccceeeececcc lllellllll raaaaattitittitttttiiiiiiiiiiiitiononononononononnonononononononononon   [[[[[[[[[[[[[[1]1111

▪ ThTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT e wawawawawwawawawawawawawwwawawawawawwawawawwawawawwwwwwawwawawwwwwwaaaaaaaaaaaaaaaaaaaaaalllllllllllllllllllllllllll ’s’s’s’s’s’ssss’s’ssssssssss rrrrrresistatatattattttttaancnnnncncncncnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn eeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee isisisisisisisissisisssssississsssiiiiiiiiii cooonooononononononnnononoonnnnoooonnnnonoonnnnnnnnnnnnnnnnstsststststststststtstststsstststtsttsttsssststtstststsstststststssssssssss ant. FFFFFFFFFFFFroroorororoorooororororororoororrommmmmmmmm FFFFFFFFFFFFresista
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dededededeeedeedeeededeedeeeeddddddd ceccccccccccccccccccccccccccccccccccc leleeeeleleeleeleleeeeeeeeeeeeeeeeerationononononnnonononoononononononononononnonononononnnononnonnnnonoonnoonoonoonnoonoonoonnnooonnonoonnoonnononnnnonon iiiiiiiiiiiiiiiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssss a aaaaaa a aaa aaaaaaaaaaaa aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa cocococococcococoocococococooccocococooooooocoooocoooooocoooooooooooooooooooooooonsnnnsnsnsnsnsnsnsnsnsnsnnsnsnssnsnsnsnsssnsnsnssnssssnssssnssnsnsnssnsnsssnnnnnnnnnnnnn tant.     [[[[[[[[[[[[[[[[[1]1]1]1]1]1]1]1]1]1]1]1]1]11]1]11111
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(a)(ii) The line of action of the combined weight of the student and the 
chair is in line with the pivot [1]in Fig. 3.2. If he tilted further 
backwards, the line of action of this combined weight is not in line 
with the pivot [1] and this creates a resultant anticlockwise 
moment about the two hind legs[1]. 

[3] Unstable 
equilibrium not 
accepted unless 
accompanied by 
explanation 

(b)(i) Anticlockwise moment of plank = 230 N x 1.3 m  
                                                         =  299 Nm            
                                                         =  300 Nm ( 2s.f.) [1] 

[1]  

3(c) The painter’s weight created a net clockwise moment about the 
right hand support / the clockwise moment > 299 Nm 

[1]  

 Total 7  
4(a) 

 
It is the incident angle in the optically less dense medium which 
resulted in a refracted angle of 90o in the optically less dense 
medium 

[2]  

(b) 

air 

 

[2] Three rays correctly 
drawn [2] 
 
Two rays correctly 
drawn [1] 

(c) nwater = 1/ sin cwater 
          =   1/ sin 49o 
          =     1.33 

[2]  

(b) ▪ Within the circular patch – the light is incident at the surface at 
an angle of incidence 49o and emerge out of the water [1]. 

▪  Beyond the circular patch, the light is incident on at the water 
surface at an angle of incidence > 49o, resulting in total internal 
reflection. Light does not emerge out  [1]. The edge of the 
circular patch thus represents the boundary between total 
internal reflection and no total internal reflection.  

[2]  

 Total 7  
5(a) Gas A [1]  

(b) PB + (0.08)(13600)(10) = 120000                               [1] 
                      PB  = 1.09 x 105 Pa or 1.1 x 105 Pa.     [1] 

[2]  

(c) H1 will drop and H2 will rise [1] resulting  in a bigger difference 
between the two levels . Black surfaces are good absorbers of 
radiation/thermal energy. Gas A receives the thermal energy, 
resulting in a pressure build-up [1]. This increase in pressure 
pushes the level of mercury down in the left arm and up in the 
right arm, thus increasing the height difference between the two 
levels. [1] 

[3]  

 
  

lamp 

horizon
90 ° 

60 0°

30 °

water 

air

[2]

T
dra

(c))))))))) nnnnnnwatattattttatattttatattataaataaaataaaaaa errrrrrrrrrrrrrrrrrrrrrrrrrr = 1/ sinininnnnnnnnnnnn ccccccccccccccwwatwwwwwwwwwwww ereeeeeeeeeeeeeeeeeeeeeeee

         ====================   1/1/11111  sinnnnnnnnnnnnnn 4444444444444499999999999999999oooooooooooooooooooooooooooo

        =     1.1.1.1111111111111111 33333333333333333333333333333333333333333333333333333333333333333333
▪ WiWWWWWWWWWWWWWWWW thhinii  theeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ccccccccccccccccccccciririrririririiriririiriririiririiririiriirrirrrirririrririririii cucucucucucucucucucucucucucuucucuccucuuccucucucccucucuccucuucuccuuuuuuuuculalalalalalalalalalalalalalaaaaaaar r rr rrrrrr rrrr ppppppapppppppppppppppppppppp tctttttttttcttttttttttt h – ththee liligght t is in
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 Total 6  
6(a) Even heating throughout / Take less time / speed up heating / 

even temperature[1]
Heating the water from  below creates a  convection current due 
to the displacement of cooler denser water at the top by warmer 
but less dense water below[1] This continuous movement of water 
will ensure that thermal energy is evenly spread throughout and 
time taken for heating the water is less.
 

[2]  

(b)(i) Molecules vibrate vigorously on receiving thermal energy. The 
increase in the amplitude of molecular vibration increases the 
spacing between the molecules[1]. Layers of liquid molecules are 
moving faster and move further apart[1]. Both factors produce an 
increase in the volume of water. Thus water expands. 

[2]  

     (ii) Level X drops and then rises [1] Copper expand faster than water. 
The increase in volume of copper will lower the water level first. 
After the copper ceases expanding, the continual expansion of 
water will raise its level. 

[2]  

 Total 6  

7(a) ▪ When a high current passes through, the iron core is 
magnetized because a magnetic field is set up in the coil [1]  

▪ The magnetized core then attracts the iron lever, rotating it 
about the pivot  and lifting it up [1]   

▪ This causes the springy metal to be released as it is pulled by 
the spring and this causes the contacts to be opened. 

▪ The spring also pulls the springy metal towards the reset 
button thereby pushing it outwards[1] 

 

[4]  

(b) The workings will not be affected as the core is still magnetized 
and attraction still take place.  

[1]  

 Total 5  
8(a) P = 1.8 x 1.2 = 2.16 W 

 
[1]  

(b) E = Pt  
   = 3 x 16 x 60 x 60  
   = 172800J 

[2]  

(c) ▪ The a.c. flowing in the coil in the charging unit produces a 
changing magnetic field in coil Y, which is concentrated by the 
soft-iron bar [1].  

▪ When the brush unit is placed on the charging unit, the 
changing magnetic flux linking coil Y and X produces the 
induced e.m.f. [1] 

▪ The induced a.c. current in coil X will charge the cell connected 
to it  

[3]  
 

(d) Because both the brush and charging unit are completely covered 
by plastic, the casing will not be ‘live’ even if there is a fault and 

[1]  

6 x 60

1.8 xxx x x xxxxxxxxxxxxx 1.1.111.1.1.1.1.1111.1.111111.1.1.1.111.2222222222222222 = 2.16161616 WWWW

r.
l first.

pansion of 

[2]

66

hroughhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh, thtttttttttttttt e irononononononononnononnnnnnnnnnnnnonnoonnoonnon ccccccccccccccccccccccccccccccccccororororororororororororororororororororororrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeee isisisiiiisiisiiiisisisiisiiisisiiiisisisisisisisisisisisisisisisisisiss  
magneeeeeeeeeeeeeeeeeetitittttttttttttttititttttitttittitititttiittit c fieldddddddddddddd isisisisisisisisisisisis sssssssssssssssetetttttttttt uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuup p p ppppppppppppp p ppppppppppppppppppppp p p ppp p p p p ppp ininininininninnninininnininnniniiininninininninininniininininininiiniinininniininiiniiininninnnnnininnninnnnnnnnnnnnnnnnnnninnniniiiiiiiii tttttttttttttttttttttttttttttttttttttttttttttttttthhehehhehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehehee ccccccccccccccccccccccccooooooioioooooooooooioiioiooiiiillll [1[1[1[1]]]]

core ththhthhhhhhhhhhhhhhthhhhhhhhthhhhtheneneennenennnenenennnnenenennenenenneeneeenenenneeenennnenee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaattttrrarrrrarararrrrararractctcctctctctctctctcc s the iriririririririririiiriirirrrrrononononononooooonooononnnnnnnnnnn levererrrrrrrrrrrrrrrrrrr, rotattttingngngng iit
pivot  andddddddddddddddddddddddddddddddddd lififiiffififififffifffffffffifififfifffiffiffi ting iiiiiiiiiit uppp [[[[[[[[[[[[[1]1]1]1]1]1]1]1]1]1]1]1]]

causes ththhhhhhthththhhhhthththhthththththththhhhhththhthtt ee ee eee e eeeee eeeeeeeeeeeeeeeeeeeeeeeee springggggggggggggggggggggggggggggggy y yyyyyyyyyyyyyyyyyyyyyyyyy mememememememememememeeemememememememememeemeeemeemmmmmmmmmmmmmm tatatatatatatatataatatatatatatataatataaaaatattaatttatt l llllllllllllll totototoototototototototototototootootototottt bbbbbbbbbbbbbeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee rererererrererererrererrererrerrrereerrerreeerreeeeeeeeleleleleleleleleleeeleeeeeeeeleeeeeeeeeelellllll asaaaaaaaaaaaaaaaaaaaa eddddddddddddddd aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasssssssssssssssssssssssssssssssssssssss it is puuuulllllllledededed by 
the spspspppsppsppspspsppspspsppspspspspsprirrrrrrrrrrrrr ng andndndndndndndndnddndndndnddndndndndndnddnddndndndndddndndndndnndndnnddndndddn ttttttttttttttttttttttttttttttthihihihihihihhihihihihiihihihihihihhhhhhh sssssssssssssssssssssssss cacccccccccccccccc ussssssssssssssssssssssssseseseseseseseseseseeeseseeseeseeeseeseeesesssssssss ttheheeeeeeeeeeeeeeeeeeeeeeee cccccconooooooooooooooooooooooooooooooooooooooo tacts totototototototoototootototttotottotottototoototoototoootttottotttt bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbe e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee opopopopopopopopopopopopopopened.

▪ ThThThTThThThThThThhhThThhThThThhThThThhThThThThhhhThhhThhhTTT e sppppppppppppppririiiiiiiiiiiiingnnnnnnnnnnnnn  alsslllslslslslllsllslllllllsll ooooooooooooooooooooooooooo pupuppupupppupupupupupuppuppuuupuuulllllllllllllllllllllllllllllllllll s s ssssssssssssssssssss ssssssssss thththththhththththththhththhhhhhhhhhhhhhhhhhhhhhhe eeeeeeeeeeeeeeeeeeeeeee sppriiiiiiiiiiiiiiringgy yyyyyyyyyyyyyyyyyyyyyyyyyyy mmmmmmmmmmmmmmmmmmmmmmmmmmmmetetetetetetetettetteteteteettetetttttttttttalalalalalalaalalalalalalalaalalllllllllll ttttttttttttttttttttttttttttttttttttowowowowowowowowowowowowowwowowwoowowowowowowwowwowooooowowwwwwwwwwwwwararaarararararraaaarararaararrrarraaaaaaaaa ds theeee rrrresesesesetetetet 
bububububububububbuububbububb tton ttttttttttttttheheheeeeeheeeeeheerebybybybybybybybybybybybybbbybybybbybybbbbybybybybybyyybyyybbbbbby pushingngggggggggggggggggggggnnggggg iiiiiiiiiiiiiiiiiiiiiiitttt tttttttttttttttttttttt ouououououuouououuouououuouououououuouoououououoooouoouuouuouuououuuo twtwtttwtwtwtwtwwtwtwtwtwttwtwtwwtwtwtwtwtwwttwtwwtwwwtwwwwtttwwtwwwwwwwwararararaararaararaararararaaararaaraarraararraarrrarrarrarararararraaraa dsdsdsdsddsdsssdsddssdsssdsddssssssssssssdsssss[1[1[1[1[11[1[1[111[1111111[[1[1[1[1111]]]]]]]]]]]]]]]]]]]]]]]]]]

[[4]

Thhhhhhhhhhhhhhhhhheeeeeeeee wwwwowwwwwwwwwwwww rkings wwwwwwwwwwwililililililililililllililililiiiiiii l l l llll lllllllllllllllllll nononononononononononoonononnononnnnononnnnnnonnnnn t t t bebebebebebebebebebebebebbbbb aaaaaaaaaaaaaaaaaaaaaaaaffffffffffffffffffffffffffffffffffffff ecteeeed asasasas tttthehehehe core i
andddddddddddddddddd atatatatatataataaaataaatatattatatttttrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtracacaaaaaaaaaaaaaaa tititiitiititititiiititititittititititittittittttttttttititttt onoononoonononononononoononononoonononoonooooonoonoonoo  stiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilllllllllllllllllllllllllllllllllllllllllllll ttttttttttttttttttttttttttttttttakakakakakakakakakakakaaaakaakakakakakakkakkakkkkkkkakkkakaaa ee placacacace.e.e.e. 

otal
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hence the earth wire is not necessary and a two-pin plug will 
suffice. 

 Total 7  
9(a) Difference is in the direction of oscillation of the particles. 

Longitudinal wave, the particles oscillate parallel to the direction 
of wave propagation 
Transverse wave, the particles oscillate perpendicular to the 
direction of wave propagation. 

[1]  

(b)(i) S-wave / Secondary Wave and surface waves [1]  
(ii) When the ground move up, the weight, due to its inertia, will tend 

to remain in its state of rest and move downwards. The spring is 
stretched[1] When the ground move down, the stretched spring 
will release its stored elastic potential energy and pull the weight 
up [1] 

[2]  

(c)(i) 4 x 103 km [1 m]  
1m – clear marking on the graph 

[2]  

(ii) Average speed = 4000 km / (7x 60)s 
                            =   9.52 kms-1 

[2] 
 

 

(iii) Average speed = (7.8 – 3.2)x 103 km÷( 20 mins 20 s – 10 min 40 s) 
                           =  4.6 x 103 ÷ 9 min 40 s 
                           =  7.93 kms-1 

 
 
 
 

[2] 
 
 

 

 Total 10  

10(a) 
(i) 

▪ The rotation of the magnet induces each end of the  
▪ soft iron to alternate in polarity at every half rotation.     [1] 
▪ The strength of the magnetic flux in the soft iron increases and 

decreases as the magnet move towards and away from the soft 
iron.    [1] 

▪  The coil experiences a constant rate of change of magnetic flux 
linkage with this alternating polarity and changing magnetic 
field strength. This induces an alternating e.m.f hence an 
alternating current in the coil.    [1] 

 
 
 

[3] 
 
 
 
 

 

 

(ii)  
 

more turns in coil/ thicker wires/ stronger magnet/ faster rotation [2]  

(b)(i) To reduce power loss because with high voltage and low current is 
lowered [1] This reduces power loss through joule heating/heating 
effect by the current [1] 

[2]  

(ii) N = 25/400 = 0.0625 ( 1:16) [1]  
(iii) P = VI 

800W = 240 x I 
       I      =  800/240 
              =  3.33 A 

[2] Calculation 
shown that 
warrant correct 

▪ ThThhhhhhThThhhhhhhhhhhhThThhhhhhhhhTTT eeeeeeeeeeeeeeeeeeeee rotatatatatatatatataatataaatititititiiiitiiiiiioonoooooooooooo oooooooooooooooooooooooooooooof ff thththththhthththththtththththththhthttttttttthhe e eeeeeeeeeeeeeee mamamamamammamamammamamaaaaaaaaaaaaaaaaaaaaaaaagngngngngngngngngngngngngngngnngngnnnngngnngnggggggggggggg eteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee  inducucccuccucccccccuccucuccccucucucucccccucuccuuu eseseeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeacacacacacaaaaaaaaa h h h hh hhhhhhh hhhhh hhhh hhhhhhhhhhhhhhh enennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnndddddddddddddddddddddddddd of thehehehe 
▪▪ sosososososossosososososososososososossossssssossosssoss ftffffffffffffffffffffffffff  iron totototototottototototototo aaaaaaaaaaaaaalterereeeerereeeeeereeeeeeeeeeeeeeeeeeee nnnannnnnnnnnnnnnnnnnnnnnnnnnnnn te in popopopopopopopopopopopopopoopopopopopoopooopoooopoopooooooop lalallalalariririririrriririririiiiririririririririirirririrririrrrirrrrr tytytytytytyyytytyyyyyyyytt aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaat t t ttttttttttt tttttttt ttttttt evevevevevevevevevevevevevevvvvvvvvvvvevevevevvevevvvvvevevvvvevvvvvvverererererererererrrerreereerrrrrrry yyyyyyyyyyyyyyyyyyyyyyyy halffff rrrrototototatatatatioioioion.  [
▪ ThThThhThThThThThThhhThThhhhhThThhhThhThhhhhThheeeeeeeeeeeeeeeee stststsstststststststststssstststsssstststsstsstsstttttttttttttrererererererrererrrrerrerrrerrerrrrrrereeengthththththththththththththth ooooooooooooooooooooooooooof fffffffffffffffffffffffffffffffff thtttt e mamamamamamamamamamamamamamamaammamamamamamamamamamamamammmmmmmmmmmammm gngngngngngngngngngngngnnngngngnngngggngngggggggggggggg etetetetetteteteteteetetettttettttttttttttttiiciiiiii  flux in tttthehehehe ssssofofofoft ttt iiiiron in

dededededdededdeddddddedddedededddedededededecreasesesesesesesesesesessesssesseeseseseeeeeeeeeeeeeessssssssss as ttttttttttheheheeheheheheheheheheeeeehehehheheheeeeheehehheheeeehheheehhehhhehh mmmmmmmmmmmmmmagagaaaagagagagagaaaaaagaaa nneneneneeneeeenneeennneneneeeeett mommmmmmmmmmmmmmmmmmmm ve ttttowowowowaaaardddsd  and
iriririririrriririririrriririrrrrrrrrrrrrronononononnonnoonnnnnonnnonnnoooon..............  [1]1]1]11]1]1]1]11]1]1]1]]1]1]111]1]1]]1111]111111111
Thhhhhhhhhhhhhhhhhhe e eeeee ee eeeeeeeeeeeeee cococococococococococcocococcococcococococc ilililiiilillilillilililliiii  expxpxpxpxpxpxpxpxpxpxpxpxpxpxppxpxpxpxpxpxpxxpxxpxxppxppxxpppxppxpxpppppererererererrererererereerererereerereeeeeeerreeeeeee iei ncessss aaaa ccccononononstant

[2]

[2[2]

mins 20 s – 10000 mmmminininin 44440000 s)
s

[2[2]]

10

inkagagagagagagagggggagagagagagaggagaggggggggggggggggeeeeeeeeeeeeeeeeeeeeeeeeeeeee wwiwwwwwwwwwwwwww th thiiihissss alalalalteteteternatin
ld strererererr ngngngngthththth. ThTTT is in

natini g cur

(a)
(i)))))))))
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Fuse : 4 A  selection of fuse 
rating. 

 Total 10  
Either 
11(a) 

 

Charging without contact between a conductor and a 
charged body/ separation of charges in a conductor when 
the conductor is placed in an electric field 

[1]  

(b)(i) ▪ P induces positive charges on Q on the side closer to P/repels 
electrons on Q to the right side leaving positive charges induced 
on the side closer to P[1] 

▪ P and Q are attracted to each other as opposite charges 
attract[1]. 

[2]  

(ii) ▪ P and Q will be repelled away from each other as like charges 
repel [1]. 

▪ Both P and Q will be displaced at the same angle from the 
vertical and remain in that equilibrium position [1]. 

▪ Both spheres have the same amount of charge and the force of 
repulsion are action-reaction pair forces [ 1] 

 
 
 

[3]  

(c)(i) EITHER  
Electrons from the hair are stripped off/transferred from the hair 
atoms and deposited on the balloon [1].The excess electrons on 
the balloon cause it to become negatively-charged [1] 
OR  
Friction between the hair and the balloon generates thermal 
energy[1]. The weakly-attracted electrons  of the atoms of the hair 
gain this thermal energy to escape and deposited on the balloon 
thereby making it negatively-charged [1] 
 
 

[2]  

(c)(ii) EITHER The negatively-charges on the balloon and the polarized 
atoms on the hair. Opposite charges attracts, causing the hair to 
be attracted to the balloon. 
OR The negatively-charged balloon attracts the positively-charged 
hair / induces the positively-charge on the hair closer to the 
balloon. As opposite charges attract, the hair is attracted to the 
balloon. 

[1]  

(iii)  Charges accumulated on the balloon will be retained on the balloon 
in and around the region where the balloon is being rubbed. 
 

[1]  
 
 
 
 
 
 

 Total 10  

R Thhee nenegative
n the h

from the
tion [1].

of charge and ththththhhhthtt eeee fofofoforcrcrcrceeee of 
air forccccccccccccccceseseeeseseeeeseeeeeeeeseeseeeeseseseseseesesese  [ 1]

[3]

ctrons s s ss sss ss frfffffffffffffffffffffff om ttttttttttttttttttttttttttttttttttheheheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee hhhhhhhhhhhhhhhhhhhhhhhhhhhhhaiaiaiaiaiaiaiaiiaiiiiir r rrrrrrrrrr rrrrrrrrrrrrrrrr are e ee ststttttstttststtttttststttstsststttststttststttttririrrrrrrrrrrrrrrrrrrrrrr ppppppppppppppppppppppppppppppppppppppppppppppppppppppppp edededededededeedededededededeededededeeededeeedeeeededddddddddd off/transnnsnsnsnsnnsnsnsnsnnsnsnnsnsssnnsnsnsnssnsssnnsnnsnnsnnsnnnnn fefefefefefefefefeefefefefefefefefefefefeffffefefffeffeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr edededededededededededededed from thhhhe e e e hahahahaiiiir 
atommmmmmmmmmmmmmmmmmmmmms s sss sss s ssssssssssss ss ss s sss anndddddddddddddd dddddeddddddddd possssisssssssssssssssssssssssssssss tetetetetetetetettetetetttetettettetetettetetetteteteeedddddddddddddddd onononononononononnonnnnoononnononnonnnnonnnnnoonoon ttttttttttttttttttttttthehehhhehehhehhhhehhhhhhhhhhhhehhhhhhhhehhehhhhe bbbbbbbbbbbbbbbbbbbbbbbbbbbalalalalalaalalalaaaalaalalaaalaaallaaaalalaa lolololoolololololoolololololll on [1]1]1]11]1]1]1]1]1]1]]1]1]1]]]]1]1]1]]1]1]]1]]1]1]1111]11111]11111111 T.T.TTTTT.TT.TT.TT.TT.TT.TTT.TTTTTTTTTTT.TTTheheheheheheheheheheehehehehheheheheheheheeheheeheeeehehehhhhhhhhhhhehhhee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexcxccxcxcxcxcxcxcxcxcxcxcxccxcxccxccxcxcxcxxxcxcxxxxxcxxxxcxcxcxcxcceseeeeeeeeeeeeeeeeeeeeeeeeee s elecccctrtrtrtronononons sss on 
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FrFrFrFrFrFrFrFrFrFrFrFrFrFrFFFF iciiciciciiiiiiiiciciiciiicctitititititittititittititititttttittitiititiittiitt onononononononononoononoonoononononoononoooooonoooooooonnnnnnnnn bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbeteteeteeeteteeteeteteteteeteeteteteeteeteeeteettttttwewewewewwwwwwwwwwwwwww eeneneneneneneneneneneneeneneneneeeeeeeeeeeee  theee hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhaiaiaiaiaiaiaiaaiaiaaiaiaaiaaaaaaaaaaaaaaaaaaaaaaaa rrrrrrr rrrrrrrrrrrrrrrrrrrrrrrrr ananaanananannnaaaanananananaanaaanaa d ddd dd d dddd ddd thtttttttttttttttt e ballooooonnnn gegegegenen rates
ennnnnnnnnnnnnnnnnnererererrrrerrrrrrrrrrgygggggggggggggg [1]. TTTTTTTTTTTTTTTTTTTTTTTTTThhe wwwwwwwwwwwwwwwwwwwwwwwwwweaeaeaeaeaeaeaeaeaeaeaeaaeaeaeeaeaeaeaeaeaeaeeaeaaaaeaeaeaeeeeeeeeaeeaaaeakllklklkkklkllklkkkkkkkkkkkkkk yyyyyyyyyyyyyy-----------atatattattttatttattaaaaa trtrtrtrrrrtrrrrrrrtrrrrrttrtrtttrtrrrrrrrrrrrrrrrrrracaccccctttet d elecececectrtrtrtrononononsss s of th
gainnnnnnnnnnnnnnnnnnnnnnnnnnn ththtththththttththttthtttthhhthhthttthhhhhisisisisisisisisisisisisisisisisisssssss tttttttttttttttttttttttttttttttttttttheheheeeheeeheheeheheeeeeheheeheheeehehheeehehehhhhhhhhh rmrmrmrmmmrmrmrmmmmrmrmrmrmrmmrmrmrmmmrmrmmmmmrmmrrmmrrmalalalalalllllllal eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenenenenenenenenenenenenenenenenenenennenennnenenneeneneen rgrrgrrrrrgrggrgrgrgrrgrrgrrrgrgrrrrrrrrrrrrrr y to eeeescscscscapapapapeeee and de
herebebebebebebebebebbebebebebebebbebbebebbbbbbbbbbbby y yyy yy y yyyyy yyyyyyyyyy yyyyyyyyyy mamamammmammmmmammamamammamaaaaaamamaamaaamamm kiiingngngngngngngngngngngnngngngngngnngngnnggngngngngngnngnnn iiiiiiiiiiiiiiiiiiiiiiiittttttttttttttttttttttttttttttt negaaaatitititivevevevelylylyly--chharged
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6 
 

11OR 
(a)(i) 

 
 
                                                                   Force exerted on object by        
                                                                   Earth 
Force exerted on Earth by 
object 
 
Earth and object exerts an equal and opposite pull on earth other. 
The force exerted on the object is the weight. The object exerts an 
amount of force equal to this weight on the Earth. 

[1] 
 
 
 
 
 
 

[1] 

 

(b)(i)  [1]  

(ii)  
 
                                                                  Force exerted on air by  
                                                                   object               
                                                                    
Force exerted on object by air 
 
At terminal velocity, object exerts a force on the body of air as it 
passes through it. The body of air exerts an amount of force equal 
in magnitude and opposite in direction to this force. 

[1] 
 
 
 
 
 
 
 

[1] 

 

(c)(i) It is a point on or outside a body where the whole weight of the 
body appears to act. 

[1]  

(ii) From mgh = ½ mv2 
             h   =  ½ (5.6)2 ÷ 10 
                  = 1.57 m                                    [1] 
Height of CG above water = 1.57 + 4.00  
                                               =  5.57 m      [1] 

[2]  

 
(iii) 

From   v = √  ( 2gh ) 
               =  √  ( 2 x 10 x ( 5.57 – 0.8 )       [1] 
               = 9.8 ms-1                                      [1] 

[2]  

 Total 10  
 

 

speed 

time 
0 0

0 

 

                                 FFFoFoFoFoFFFFoFF rce exexxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ted on air bbbbyyyy 
                                       obobobbobobobobobbobbbobobbobbbbobobbbbobbbbobbbbboo jejejejejejejejejejejjejejejejjejjejjejjejeeeeeeeectctcttcttctctctcttctctttctcttctctttctctccccccccccccc              

                                                 
orce exxxxererereeererererererreeererreerererreeeee tettttttttttttt d onnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn oooooooooooooooooooooooooooooooooobjbjbjbbbjbjbjbbjbjbjbbjbjbjbjbjbjbjbjbjbbjbjbbbjjjjjjjjececececececececceceeeeeeeeeeeeeeeeeeeeee t tttttttttttttttttttttttttttttt bybyb aaaaaaaaaaaaaaaaaaaaaaaairririrriririririrrirrrrrrr

AtA ttttttttttttttttttttttttttttttttttttttererrrrrrrrrrrrrrrrrrrrrrrrrminal ll veveveveeeeveveeeveveevvvvvv lolllllllllllll ciciciciciciciiciiciciiciiiiiiiitytyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy, objecttttttttttttttttttttttttttttttttt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexexexexexexexexexexexexexexexexexexeexexexexexexexexexexeeeeeertrrtrtrtrtrtrtrrtrrtrrtrrtrtrrtrrttrtttrttttttttttssssssssssssssssssssssssssssssss a a aaaaaaaaa aaa aaaaaaaaaaaaaaaaaaaaa fofoffofofoofofofofofofofofofofofofofofofoffffofffooffofoofoofooooorcrcrccrccrcrccrcrcrcrccrrrcrrrrrcrrrcrrrccrrrrrr eeeeeeeeeeeeeeeee ooooooooonoooooooooooooo  theeee bbbbododododyy yy ofofofof air a
papapapapapapapapapapapapapapapapaassssssssssssssssssssssss eseseseseseseseeeseseseeseseeeeeseeeseeseseeeeseseseesssssssssss ttttttttttttttttthroughghghghghghghghgghghgghgh iiiiiiiiiiiiiit.t.t.t TTTTTTTTTTTTTTTTTTTTThhehhhhhhhhhh  bododododdodododododododododododdddddoddodododododooooooo y y y y y y yy y y yyyyyyyyyyyyyyyyyyyyyy ofofofofofoffofofofofoofofoofofofofofofofofoffofofoooofooofofffffoffff aaaaaaaaaaaaaaair eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexexexexexexexexexexexexeeexeeexexexexeeeexxxxexxxexxxxxxx rts ananann aaaamomomomounuuu t of f
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[1[1]]
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om mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmghghghgghghghghghghghgghghghggg = ½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½ mmv2

   hhhhhhhhhhhhhhhhhhhh   =========  ½ (5.5.6)6)6)6)22 ÷÷ 10
      = 1.1.5757 mm      
of CGCG above
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INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.

Write your name, class and index number on the OMR Answer Sheet.

There are forty questions in this paper. Answer all questions. For each question, there are 
four possible answers, A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the OMR 
Answer Sheet.

Take gravitational field strength to be 10 N/kg unless stated otherwise in the question.

Read the instructions on the OMR Answer Sheet very carefully.
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Tanjong Katong Girls’ School  2 Sec 4 Preliminary Examination 2019 
 

Answer ALL the questions in this paper on the OMR sheet provided. 
 
 
1 Which of the following is a good estimate for the thickness of a fingernail? 

 
 A 1 dm B 1 cm C 1 mm D 1 μm 
 
 
2 A student intends to determine the volume of a copper pipe which spans several 

metres long.  The pipe has a uniform cross-sectional area.  The external diameter of 
the copper pipe is estimated to be 5 cm. 
 
Which pair of instruments will allow him to measure the necessary dimensions 
accurately? 
 

 A vernier calipers and tape 
 B micrometre screw gauge and tape 
 C vernier calipers and rule 
 D micrometre screw gauge and vernier calipers 
  
 
3 Three forces 3 N, 4 N and 8 N act on an object.  Which of the following cannot be the 

resultant force acting on the object? 
 

 A 0 N B 1 N C 8 N D 14 N 
 
 
4 A racing car is fitted with an on-board computer which can record the distance 

travelled by the car for every one second.  The computer starts recording when the car 
passes the starting line and moves along a straight line. 
 
Which set of data shows that the car is accelerating during the next 2 seconds? 
 

 A Time / s Distance / m 
0 0 
1 100 
2 200 

 

B Time / s Distance / m 
0 0 
1 90 
2 180 

 

     
 C Time / s Distance / m 

0 0 
1 100 
2 180 

 

D Time / s Distance / m 
0 0 
1 80 
2 190 
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5 The diagram shows a person using a rope to pull a block on a rough surface to the 
right. The block moves at a constant speed. 

 
Which pair of forces is a pair of action and reaction force? 
 

 A Frictional force acting on the block by the ground and the pulling force on the 
block 

 B The pulling force on the block and the tension force experienced by the rope 
 C The weight of the block and the normal reaction force acting on the block by the 

ground 
 D The frictional force acting on the person by the ground and the frictional force 

acting on the block by the ground 
 
 
6 The diagram shows the velocity-time graph of a car.  The total resistive force acting on 

the car is 1000 N.  The mass of the car is 1000 kg. 
 

 
 
What is the resultant force acting on the car at t = 4.0 s? 
 

 A 0 N B 4000 N C 5000 N D 6000 N 
 
 
7 An astronaut lands on a planet where the acceleration of free-fall at its surface is 

greater than that on Earth. Which of the following will be the same as that on Earth? 
 

 A The weight of the astronaut 
 B The period of oscillation of a simple pendulum 
 C The height reached by the astronaut when he jumps with the same initial velocity 
 D The acceleration of a block when being pushed horizontally by the same force on 

a smooth surface 
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8 A circular object P is lowered into a cylinder which contains 3 different layers of 
immiscible liquids.  The diagram shows the position of object P in the cylinder. 
 
 
 
 
 
 
 
 
Which of the following correctly shows the densities of the substances arranged in 
increasing order? 
 

 A liquid Q, object P, liquid R, liquid S 
 B liquid Q, liquid R, object P, liquid S 
 C liquid S , liquid R, object P, liquid Q 
 D liquid S, object P, liquid R, liquid Q 
 
 
9 The diagram shows a stationary uniform 

ladder leaning against a smooth wall and 
making an angle of 30o with the ground 
at point X. 
 
The wall exerts a horizontal force F on 
the ladder.  The weight of the ladder is 
500 N. 
 
What is the magnitude of the force F? 

 

 

 A 144 N B 250 N C 433 N D 500 N 
 
 
10 The diagram shows a bottle being filled up with water. 

 
What happens to the stability and the centre of the gravity of the 
bottle (with water) as the bottle is filled with water?  
 

 

 

  Stability Centre of Gravity 
 A become less stable centre of gravity is raised 
 B become less stable centre of gravity is lowered 
 C become more stable centre of gravity is raised  
 D become more stable centre of gravity is lowered  
  

force, F 

liquid Q 

liquid S 
object P 

liquid R 

point X 

water 
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11 The diagram shows a pin being squeezed between a finger and the thumb. 
 

 
 
Which statement is correct? 
 

 A The force of the pin is larger on the finger than on the thumb. 
 B The force of the pin is larger on the thumb than on the finger. 
 C The pressure of the pin is larger on the finger than on the thumb. 
 D The pressure of the pin is larger on the thumb than on the finger. 
  
 
12 The diagram shows the levels X and Y in a liquid manometer with the gas tap open. 

 

 
 
The gas supply is now replaced by a new gas supply which has a pressure that is 2 cm 
of the liquid above the previous gas supply. 
 
What will be the new difference in height between level X and Y? 
 

 A 16 cm B 18 cm C 20 cm D 22 cm 
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13 The diagram shows a marshmallow placed inside a bell jar with the tap closed.  
 
 
 
 
 
 
 
 
 
 
 
 
The pressure of the gas in the bell jar is half of the atmospheric pressure. 
 
The tap is then opened and the air from the surrounding rushes in through the tube. 
 
What happens to the size of the marshmallow and the gas pressure in the 
marshmallow? 
 

  Size of marshmallow Gas pressure in marshmallow  

 A decreases increases  

 B decreases decreases  

 C increases increases  

 D increases decreases  

 
 
14 To calibrate a liquid-in-glass thermometer without using another thermometer, fixed 

point(s) will be required. 
 
Which statement is correct? 
 

 A Only one fixed point is required. 
 B Both a lower fixed point and an upper fixed point are required. 
 C Any temperature above the melting point of liquid can be used as fixed points. 
 D The melting point and boiling point of the liquid in the thermometer are always the 

fixed points. 
 
 
15 A resistance thermometer has a resistance value of 20 Ω and 80 Ω when the 

temperature is 10 oC and 90 oC respectively.  What will be the expected temperature if 
the resistance of the thermometer is 100 Ω? 
 

 A 90 oC B 107 oC C 117 oC D 133 oC 
 
 

marshmallow 

tube 
tape 

bell jar 
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16 The diagram shows a thermocouple connected to a galvanometer.  Two ends of the 
wires are placed in junction P and Q respectively. 
 

 
 
 
However, the galvanometer does not show any deflection. 
 
Which of the following is not a possible reason for the observation? 
 

 A Wire 1 and wire 2 are made of the same material. 
 B Wire 1 and wire 3 are made of the same material. 
 C Both junctions P and Q have same temperature. 
 D The galvanometer is not sensitive enough to detect the current. 
 
 
17 The diagram shows a metal spoon in a cup of hot water. 

  
 
 
 
 
 
 
 
 
 
Why does the top end of the metal spoon becomes hot after a while? 
 

 A Heat transfers from the hot water to the top of metal spoon by radiation. 
 B Heat transfers from the hot water to the top of metal spoon by convection. 
 C Heat transfers from the surrounding air to the top of metal spoon by conduction. 
 D Heat transfers from the hot water to the top of metal spoon by conduction. 
 
  

metal spoon 

a cup of hot water 

P Q 

G 
wire 1 wire 2 

wire 3 
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18 A solid object with a mass of 5.0 kg is heated from 30 oC to 40 oC.  The heat capacity 
of the object is 500 J K-1.  Which expression gives the amount of thermal energy 
required to raise the temperature of this object? 
 

 A 500 x 10 
 B 5.0 x 500 x 10 
 C 500 x (273 + 10) 
 D 5.0 x 500 x (273 + 10) 
 
 
19 The diagram shows the change of state of matter for 1 kg of steam into ice. 

 
      steam      water     water  ice         ice 
 

          
 
       100 oC       100 oC      0 oC  0 oC         -10 oC 
 
 
Which stage A, B, C or D involves the specific latent heat of vaporisation? 
 

 
 
20 A student is investigating the rate of evaporation of water. 

 

 
 
The student can change the following: 
 

1. the depth of the water; 
 
2. the atmospheric pressure; 
 
3. the temperature of the water. 

 
How many of these changes, if any, would alter the rate at which evaporation occurs? 
 

 A 0 B 1 C 2 D 3 
 
 
 
 
 
 
 

A B C D 
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21 The graph shows how the height of a water surface at a point in a harbour varies with 
time as waves pass the point. 
 

 
What are p and q? 
 

  p q  

 A displacement period  
 B displacement wavelength  
 C amplitude period  
 D amplitude wavelength  
 
 
22 A ripple tank is used to demonstrate refraction of plane water waves. 

 

 
 

Which statement is true? 
 

 A Region X is deeper than region Y and the direction of wave travel bends towards 
the normal at the boundary. 

 B Region X is deeper than region Y and the direction of wave travel bends away 
from the normal at the boundary. 

 C Region X is shallower than region Y and the direction of wave travel bends 
towards the normal at the boundary. 

 D Region X is shallower than region Y and the direction of wave travel bends away 
from the normal at the boundary. 

 
  

Time 

direction of 
wave travel 

Height 

region X region Y 

boundary 
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23 The diagram represents circular wavefronts coming from point S.  The wavefronts are 
about to strike a solid boundary. 

 
 
Which diagram correctly shows the reflected wavefronts? 
 

 A 

 

B 

 
     
 C 

 

D 

 
 
 
24 Which line shows the path of light ray after it passes through the glass block? 

 

 

light ray 

glass block 

D 

C 
B 

A 
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25 Which coloured light, red or violet, has a higher frequency and which one has a longer 
wavelength? 
 

  Higher frequency Longer wavelength  
 A violet violet  
 B violet red  
 C red violet  
 D red red  
 
 
26 The diagram shows a contactless payment system which involves the consumers 

tapping their credit cards or debit cards on the card reader to make their payment.  In 
the process, a particular electromagnetic wave will be sent between the card and the 
card reader. 
 

 
 
What is likely to be this electromagnetic wave? 
 

 A Radio wave 
 B Ultrasound 
 C Ultra-violet radiation 
 D X-ray 
 
 
27 A person strikes a tuning fork near a wall. 

 
What will happen to the frequency and speed of the sound as it travels from air and 
through the wall? 
 

  Frequency Speed of Sound 
 A increases increases 
 B decreases decreases 
 C unchanged decreases 
 D unchanged increases 
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28 The diagram shows an engineer standing at P overlooking an explosion at X. 
 

       
 
 
 
 
 
 
 
 
 
 
 
 
After the explosion, she hears two bangs.  The speed of sound in the air is 300 m s-1. 
 
What is the time lapse between the two bangs? 
 

 A 0.12 s B 0.17 s C 0.25 s D 0.34 s 
 
 
29 The diagram shows a negatively charged object subjected to a constant pulling force 

and is moving to the right on a rough insulated surface at a uniform speed before 
entering a uniform electric field.  The electric force exerted on the charged object due 
to the electric field is greater than the weight of the charged object. 
 
 
 
 
 
 
 
 
 
Which statement describes the motion of the charge in the electric field? 
 

 A The object will decelerate along the rough surface. 
 B The object will accelerate along the rough surface. 
 C The object will move along a curved path towards the top of paper. 
 D The object will move in the direction that is perpendicular to the plane of this 

paper. 
  

X 

P 

electric field object 
force  – 

40 m 40 m 

30 m 30 m 

rough insulated surface 
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30 The diagram shows a positively charged acetate strip and a negatively charged 
polythene strip that are freely suspended. 
 
 

 
 

When an object is brought either to the acetate strip or polythene strip, the strip moves 
towards the object. 
 
What is the state of charge of the object? 
 

 A Neutrally charged 
 B Positively charged 
 C Negatively charged 
 D Cannot be determined 
 
 
31 The diagram shows an electroshock gun that law enforcement officers use to 

immobilise a person.  The gun delivers electric current to a person and disrupts 
voluntary control of muscles in the person.  
 

 
 
During a single activation that last for 5.0 s, the electroshock gun can deliver a charge 
of 100 mC with an average voltage of 350 V to the person. 
 
What is the electrical energy transferred to the person? 
  

 A 7 J B 35 J C 7000 J D 35 000 J 
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32 A cell of e.m.f. 2.0 V is connected to a network of resistors shown. 
 

 
 
 
 
 
 
 
 
 
 
 
What is the potential difference across P and Q? 
 

 A 0.2 V B 0.5 V C 0.8 V D 1.0 V 
 
 
33 The diagram shows a 6.0 V battery connected to a transducer and a fixed resistor. 

 

 
 
The following information is provided: 
 

Transducer Range of Resistance / Ω 
Light dependent resistor 4.0 to 10.0 
Thermistor 3.0 to 7.0 

 
What is the reading of the ammeter when the transducer is exposed to high 
temperature? 
 

 A 0.50 A B 0.67 A C 1.0 A D 1.2 A 
 
 

A 
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34 What will happen to a bar magnet if it is dropped too often? 
 

 A The poles of the magnet will switch position. 
 B Both ends of the magnet will have the same pole. 
 C The strength of the magnet will increase. 
 D The strength of the magnet will decrease. 
 
 
35 A positive charge is moving into the plane of this paper. 

 
Which diagram shows the magnetic field produced by the positive charge when viewed 
from the top of this paper? 
 

 A 

 

B 

 
     
 C 

 

D 

 
 
 
36 What is the purpose of the split-ring commutator in a motor? 

 
 A To ensure that the current produced is a direct current. 
 B To ensure that the current produced is an alternating current. 
 C To ensure that the forces acting on the coil will always rotate the coil in the same 

direction. 
 D To ensure that there is continuous electrical contact between the coil and the 

external circuit at all times. 
 
 
  

+ 
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37 Two circuits are set up as shown. The iron rods are placed close together, and are free 
to move. 
 

 
 
What happens to the size of the gap at X when switch S is closed? 
 

 A It decreases. 
 B It decreases and then increases. 
 C It increases. 
 D It does not change. 
 
 
38 The North pole of a bar magnet is pushed into a solenoid via end X, as shown in the 

diagram. An electromotive force is induced which moves the galvanometer needle to 
the left.  
 

 
 
Which action, using the same end of the solenoid, would produce the same deflection 
in the galvanometer? 
 

 A Pulling a North pole out of the solenoid via end X 
 B Pushing a South pole out of the solenoid via end X 
 C Pulling the solenoid away from a North pole 
 D Pulling the solenoid away from a South pole 
 
  

X 
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39 An a.c generator is able to produce a peak voltage of V when the coil is rotated with a 
frequency of F. 
 
What will be the new peak voltage if the number of turns of the coil is now three times 
as before and the coil is rotated with a frequency of 2F? 
 

 A 3V B 5V C 6V D 8V 
 
 
40 A transformer has 50 turns on its primary coil and 100 turns on its secondary coil.  An 

alternating voltage of 25.0 V is connected across the primary coil. 
 

 
 
What is the voltage across the secondary coil? 
 

 A 12.5 V B 50 V C 175 V D 200 V 
 
 
 

  END OF PAPER   
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SECTION A [50 marks] 
Answer ALL questions from this section. 

 
1 Fig 1.1 shows a hot-air balloon rising with a constant velocity of 15 m s-1.  A sandbag 

was dropped by the pilot at time t = 0 s.  Air resistance acting on the sandbag is 
considered to be negligible. 

Fig 1.1 
 

For 
Examiner’s 

Use 

 (a) A person at ground level observed that the sandbag was moving up with an 
initial velocity of 15 m s-1 at the time of drop.  Explain this observation. 
 
……………………………………………………………………………………....... 
 
……………………………………………………………………………………...[1] 

 

    
 (b) Sketch the velocity-time graph of the sandbag for the first 3.0 s.            [2] 

 
 
 
 
 
 
 
 
 
 

 

    
 (c) Calculate the distance travelled by the sandbag between time t = 0 s and when 

it reaches its highest point. 
 
 

 
Distance travelled = ……………[1] 

 

    
 (d) Determine the distance between the sandbag and the hot air balloon at time  

t = 3.0 s.  Show your workings clearly. 
 

   
 
 
 
 
 

Distance = ……………[2] 

 

time / s 
0 

velocity / m s-1 

hot air balloon 
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2 Fig 2.1 shows a side view of a windmill. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2.1 
 
The windmill stands on a tower whose base is anchored into the ground.  The centre 
of the windmill is 30.0 m from the ground.  The tower is held in place and connected 
to another structure (not shown in the diagram) via a horizontal steel cable.  The 
steel cable is 20.0 m from the ground. The position of the combined centre of mass 
of the tower and the windmill is within the tower. 

For 
Examiner’s 

Use 

  
(a) State the principle of moments. 

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

 

   
(b) It can be modelled that the wind force acts through the centre of the windmill.  

When a wind force of 2000 N is acting horizontally on the windmill, the windmill 
and the tower remains in equilibrium. 
 
Calculate the magnitude of the frictional force acting on the tower by the 
ground. 
 
 
 
 
 
 

 
Magnitude of frictional force = ……………[2] 

 
 
 
 
 
 
 
 
 

steel cable 
connected to 
another structure a

30.0 m 

20.0 m 

wind force 

windmill 
tower 

ground 

frictional force acting 
on tower by the ground 
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 (c) The combined weight of the tower and the windmill is 5000 N.  The frictional 
force acting on the tower by the ground is 3000 N.  Using a scaled diagram, 
determine the magnitude and the direction of resultant force acting on the 
tower by the ground. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnitude = …………… 
 

Direction = ………………………… 
 

[3] 

For 
Examiner’s 

Use 
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3 In the movie Spiderman, Spiderman attempted to use two flexible flag poles to shoot 
himself into the sky as if like a catapult.  Fig 3.1 shows the set-up which Spiderman 
attaches his web to the top of the flag poles.  He then moves backwards to his final 
position (as shown in Fig 3.2) just before shooting up into the sky. 

 
   Fig 3.1    Fig 3.2 

For 
Examiner’s 

Use 

   
 (a) Describe the energy changes that have occurred when Spiderman moves 

backward from his original to his final position as shown in Fig 3.1 and Fig 3.2 
respectively.  Assume the web is not stretchable. 
 
.......................................................................................................................... 
 
.......................................................................................................................... 
 
.......................................................................................................................... 
 
.......................................................................................................................... 
 
.......................................................................................................................... 
 
......................................................................................................................[3] 

 

    
 (b) The mass of Spiderman is 65.0 kg.  When he released his foot grip from the 

ground, he shot up to the sky with an initial speed of 40.0 m s-1.  When he is 
at his highest point, he had a speed of 15.0 m s-1.  The work done against air 
resistance during this journey is 5000 J. 

 

    
  (i) Determine the loss in kinetic energy from the time he leaves the ground 

to the time he reaches the highest point. 
 
 
 
 
 
 

Loss in kinetic energy = ……………[2]  
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 (ii) Determine the distance of Spiderman from the ground when Spiderman 
is at his highest point. 
 
 
 
 
 
 
 
 
 
 

Height = ……………[2] 

For 
Examiner’s 

Use 
 

    
    

4 (a) Fig 4.1 shows a plastic container with a lid cover.  A lid tightener is used to 
control the movement of the base of the lid.  As a person flips down the lid 
tightener, the base of the lid moves up and increases the volume of air in the 
container.  The container is air tight and it becomes difficult to remove the lid 
cover. 
 

                        
Fig 4.1 

 

 

 (i) Using the kinetic model of matter, explain why the air pressure in the 
container decreases as the base of the lid moves up. 
 
............................................................................................................... 
 
............................................................................................................... 
 
............................................................................................................... 
 
............................................................................................................... 
 
............................................................................................................... 
 
............................................................................................................... 
 
...........................................................................................................[2] 

 

lid tightener 

lid cover 

base of the lid 
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  (ii) Explain in terms of pressure, why it is difficult to remove the lid cover 
when the base of the lid moves up. 
 
............................................................................................................... 
 
............................................................................................................... 
 
...........................................................................................................[1] 

For 
Examiner’s 

Use 
 

     

 (b) Fig 4.2 shows a hydraulic press that is used to lift up the body of the car during 
the replacement of a car tyre.  A force of 30 N is exerted on piston A. 

   
Fig 4.2 

 

 

  (i) Using the idea of molecules, explain why a liquid, such as oil, is used 
in the hydraulic press. 
 
……………………………………………………………..……………….… 
 
……………………………………………………………..……………….[1] 

 

     
  (ii) Calculate the force exerted on piston B. 

 
 
 
 
 
 
 
 
 

Force = ……………[2] 

 

piston B with 
a diameter of 
15.0 cm 

piston A with 
a diameter of 
5.0 cm 

handle 

oil 
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5 Fig 5.1 shows a light dependent resistor (LDR) connected to a circuit.  Fig 5.2 shows 
the relationship between the potential difference V across and the current I flowing 
through the LDR. 
 

 

 

Fig 5.1 Fig 5.2 
                                                   

For 
Examiner’s 

Use 
 

 (a) Describe how the resistance of the LDR changes with light intensity. 
 
………………………………………………………………………………………... 
 
……………………………………………………………………………………...[1] 

 

     
 (b) Explain how the graph in Fig 5.2 shows that the LDR is a non-ohmic 

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

 

    
 (c) The resistances of resistor A and B are 1000 Ω and 3000 Ω respectively.  

When the resistance of the LDR is 2000 Ω, 
 
determine, by showing detailed workings, 

 

    
  (i) the effective resistance of resistor B and LDR. 

 
 
 
 
 
 
 

Effective resistance = ……………[2] 

 

V / V 

I / A 0 

resistor B 

resistor A 
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  (ii) the potential difference across resistor A. 
 
 
 
 
 
 
 
 
 

Potential difference = ……………[2] 

For 
Examiner’s 

Use 
 

     
  (iii) the current through the LDR. 

 
 
 
 
 
 
 
 
 

Current = ……………[2] 
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6 A 2.4 kW water heater is connected to a 240 V main supply. For 
Examiner’s 

Use     
 (a) Calculate the current in the heating element of the water heater when it is 

working normally. 
 
 
 
 
 

Current = ……………[2] 

 

     
 (b) The water heater is protected by a 13 A fuse. 

 
Explain how the fuse works. 
 
………………………………………………………………………………………... 
 
……………………………………………………………….……………………….. 
 
………………………………………………………………………………………... 
 
……………………………………………………………….……………………….. 
 
……………………………………………………………….……………………..[2] 

 

    
 (c) The water heater has double insulation.  Explain whether it is necessary for 

the water heater to have an earth wire connected to the casing. 
 
………………………………………………………………………………………... 
 
…………………………………………………………………………….………….. 
 
………………………………………………………………………………………... 
 
…………………………………………………………………………….………….. 
 
…………………………………………………………………………….………….. 
 
…………………………………………………………………….………………..[2] 
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7 Fig 7.1 shows the use of an electromagnetic relay switch to switch on another 
secondary circuit that is connected to a high voltage power supply. 
 

  
Fig 7.1 

 

For 
Examiner’s 

Use 
 

 (a) Explain how, by adjusting the resistance of a variable resistor, the motor in 
the secondary circuit can be switched on. 
 
……………………………………………………………………………….……...... 
 
………………………………………………………………………….…………….. 
 
………………………………………………………………………….…………….. 
 
………………………………………………………………………….…………….. 
 
………………………………………………………………………….…………….. 
 
…………………………………………………………………….………………..[2] 

 

    
 (b) State the pole at end A of the soft iron core when current is flowing through 

the coil. 
 
……………………………………………………………………………………...[1] 

 

    
    
    
    
    
    
    
    

  

A 

soft iron core 

high voltage 
power supply 

pivot point 
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(c) Fig 7.2 shows a simplified diagram of the motor which is connected to the high 
voltage supply. Points P and Q are two corners of a copper coil. 
 

 
Fig 7.2 

 

For 
Examiner’s 

Use 
 

 (i) Name one electrical device that can be included into the circuit to 
ensure that the coil in the motor will only turn in one direction. 
 
……………………………………………………………………………...[1] 

 

    
 (ii) At a particular instant, the magnetic force acting on the wire between 

points P and Q is in the upward direction.  Using the idea of magnetic 
fields, explain why this is so. 
 
………………………………………………………………………………… 
 
……………………………………………………………………….……….. 
 
……………………………………………………………………….……….. 
 
……………………………………………………………………….……….. 
 
……………………………………………………………………….……….. 
 
………………………………………………………………….…………..[2] 

 

    
    
    
    
    
    
    
    

P 

Q 
copper coil 

permanent 
magnet 
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8 Fig 8.1 shows a set-up with two coils of wire wound around a soft iron core.  
 

 
 

Fig 8.1 

For 
Examiner’s 

User 

     

 (a) State Faraday’s law of electromagnetic induction. 
 
………………………………………………………………………………………... 
 
……………………………………………………………………………………….. 
 
…………………………………………………………………….………………..[1] 

 

     

 (b) Explain why the galvanometer shows a deflection when the switch is just 
closed. 
 
………………………………………………………………………………………... 
 
…………………………………………………………………….………………….. 
 
…………………………………………………………………….………………….. 
 
……………………………………………………………………….……………….. 
 
…………………………………………………………………….………………..[2] 

 

     

 (c) Suggest one change to be made to the set-up if  

     

  (i) the galvanometer is to have a continuous deflection at all times. 
 
……………………………………………………………………………...[1] 

 

     

  (ii) the galvanometer is to show a larger deflection with the same power 
input. 
 
……………………………………………………………………………...[1] 

 

soft iron 
core 

coil A 

coil B 
G 
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Section B [30 marks] 
 

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

 

  

9 I-Fly is an indoor skydiving facility which uses high air speeds to keep a person 
floating in the air.  Fig 9.1 shows a simplified setup of how high air speeds are 
projected onto the person (flyer).  Air is drawn into the chamber using the wind 
blade.  The shape of the chamber allows air to move upward at high speed.  The 
speed of the air is regulated by the speed of the wind blade. 

 
Fig 9.1 

 
Fig 9.2 shows the power of the wind blade and the average wind force acting on a 
person. 
 

 

Average Wind 
Force / N 200 400 640 800 900 

Power of Wind 
Blade / MW 2.0 3.0 4.0 5.0 8.0 

Fig 9.2 
 

For 
Examiner’s 

Use 

top chamber 
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 (a) State Newton’s 1st Law of Motion. 
 
........................................................................................................................... 
 
.......................................................................................................................[1] 

For 
Examiner’s 

User 

    
 (b) Draw the free body diagram acting on the flyer when he is floating in the air.  

Label and name all the forces.                              [2] 
 
 

 
 

 

 

    
 (c) Using the data shown in the Fig 9.2, plot a graph of the average wind force 

acting on the flyer against the power of the wind blade in Fig 9.3 .      [2] 
 

  

Fig 9.3 

 
 
 

  

power / MW  

average wind force / N  
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 (d) A person with a mass of 75 kg has signed up to be a flyer. For 
Examiner’s 

User 
   
  (i) State the weight of the person.  

 
    Weight = ……………[1] 

     
  (ii) Using the plotted graph in Fig 9.3, determine the minimum power of the 

wind blade required to keep the person floating in the air. 
 
 
 

Minimum power = ……………[1] 

 

     
  (iii) The power of the wind blade is adjusted to 5.0 MW.  Using the data in 

Fig 9.2, calculate the initial acceleration of the person. 
 
 
 
 
 
 
 
 

Acceleration = ……………[2] 

 

     
 (e) Explain why it is important to have a safety net installed at the base of the top 

chamber. 
 
........................................................................................................................... 
 
.......................................................................................................................[1] 
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10 (a) Fig 10.1 shows a light ray travelling from diamond to medium X.  The diamond 
has a refractive index of 2.4. 
 
 
 
 
 
 
 
 

Fig 10.1 
 

For 
Examiner’s 

Use 

  (i) Compare the refractive index of medium X to that of the diamond.  Use 
Fig 10.1 to explain how you reach the answer. 
 
…………………………………………………….………………………….. 
 
……………………………………………………….……………………….. 
 
…………………………………….………………………………………….. 
 
…………………………………….………………………………………..[2] 

 

     

  (ii) If medium X is glass, the critical angle is found to be 39o.  

     

  1. State what is meant by critical angle. 
 
………………………………………………………………………………… 
 
………………………………………………………………………….…..[1] 

 

     

  2. A light ray strikes the boundary with an angle of incidence 42o.  State 
and explain what will happen to this light ray. 
 
………………………………………………………………………………… 
 
………………………………………………………………………………… 
 
………………………………………………………………………………… 
 
………………………………………………………………………….…..[2] 

 

     

  3. If medium X is water which is optically less dense than glass, state, if 
any, the changes to the critical angle. 
 
……………………………………………………………………………...[1] 

 

     

 medium X  
boundary 

diamond  

normal light ray 
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(b) Fig 10.2 shows a slanted lens with a focal length of 2.0 cm.  The height of the 
object is 1.5 cm.  The intersection point between the horizontal line and the 
lens is the optical centre of the lens.  The diagram is drawn to scale. 
 

 
 

Fig 10.2 
 

For 
Examiner’s 

Use 

 (i) Define principal axis. 
 
………………………………………………………………………….…….. 
 
………………………………………………………………………….…….. 
 
…………………………………………………………………………..….[1] 

 

    

 (ii) In Fig 10.2,  
 
1. sketch the principal axis and label the principal focal points of the 

lens as f1 and f2. 
                   [1] 
 
2. sketch two rays from the tip of the object to locate the image of the 

tip of the object.  Mark this point with “X”.                                [2] 

 

    

    

    

    

    

 

object horizontal 
line 
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Either 
11 Fig 11.1 shows a car equipped with a reverse parking sensor at the car’s back 

bumper. 
 

 
   side view of the car       back view of the car 
 

Fig 11.1 
 

The reverse parking sensor uses ultrasound to measure the distance between the 
car’s bumper and nearby objects.  The sensor is connected to a sound buzzing 
system which will provide beep sounds in the car to alert the driver of the obstacles 
while parking the car. 
 

For 
Examiner’s 

Use 

 (a) Define ultrasound. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………….……………..[1] 

 

     
 (b) Fig 11.2 shows a screen displaying the signal of one set of pulses picked up 

by the reverse parking sensor. 
 

 
 
 

Fig 11.2 
 

The time interval between the two pulses is 800 μs.  The ultrasound has a 
frequency of 25 kHz and the speed of ultrasound is 330 m s-1. 

 

     
  (i) Using the idea about the molecular motion in air, describe what is 

meant by “a frequency of 25 kHz”. 
 
………………………………………………………………………………... 
 
……………………………………………………………………………...[1] 

 

back bumper reverse parking sensor 

emitted pulse returning pulse 
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  (ii) Calculate the distance (in cm) between the back bumper and the 
obstacle. 
 
 
 
 
 

Distance = ……………cm [2] 

For 
Examiner’s 

Use 

     
  (iii) On Fig 11.2, sketch the returning pulse for the same emitting pulse if 

the distance between the back bumper and the obstacle is smaller than 
the value calculated in part (b)(ii).               [1] 

 

     
 (c) Sound wave comprises regions of compression and rarefaction.  

    

  (i) Explain, in terms of pressure, the meaning of region of rarefaction. 
 
………………………………………………………………………………... 
 
……………………………………………………………………………...[1] 

 

     

  (ii) In Fig 11.3, line X represents the position of the air molecules in a 
sound wave at a particular instant.  The sound wave is travelling to the 
right. 

 

  
 
X  
  
Y  

 
Fig 11.3 

 

 

  1. In Fig 11.3, mark a distance equal to the wavelength of the sound wave 
on line X.                            [1] 

 

     
  2. In Fig 11.3, mark the position of the centre of all compressions after 

another 1½ period on line Y.                         [1] 
 

     
  3. Describe how you obtained your answer in part 2. 

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

11 (a) Fig 11.1 shows a simplified diagram of a power station that involves the 
combustion of natural gas to generate electricity.  Water is directed into 
combustion chamber via a pipe. 

 
 

Fig 11.1 
 

For 
Examiner’s 

Use 

  (i) Suggest an appropriate material for the pipe.  Explain your answer. 
 
………………………………………………………………………………... 
 
……………………………………………………………………………..[1] 

 

     
  (ii) “Using natural gas to generate electricity is an environmentally friendly 

method”. 
 
Do you agree with this statement?  Justify your answer.  
 
………………………………………………………………………………... 
 
…………………………………………………………………….………..[1] 

 

     
  (iii) In 1.0 minute, 2.0 kg of water at 30oC is converted to steam at 100oC.  

The specific heat capacity of the water and the specific heat latent heat 
of vaporisation are 4200 J kg-1 oC-1 and 2.1 MJ kg-1 respectively.   

 

     
  1. Calculate the amount of thermal energy required to change 2.0 kg of 

water at 30oC to steam in 1.0 minute. 
 
Leave your answer to the appropriate number of significant figures. 
 
 
 
 
 
 
 
 
 
 

 

combustion 
chamber 

steam out 

cold water in pipe 
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  END OF PAPER   

Amount of thermal energy = ……………[3] 
  2. The efficiency of the system is 80%. 

 
Calculate the power input. 
 
 
 
 
 
 
 

Power input = ……………[2] 

For 
Examiner’s 

Use 

     
 (b) Nuclear energy is considered as a good source of energy to generate 

electricity, however, the gamma radiation produced is extremely dangerous.  
 

     
  (i) Explain why some countries continue to use nuclear energy to generate 

electricity despite the danger. 
 
………………………………………………………………………………... 
 
…………………………………………………………………….………..[1] 

 

     
  (ii) Gamma radiation belongs to a family of waves.  Name this family. 

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

 

     
  (iii) Suggest why gamma radiation is extremely dangerous. 

 
………………………………………………………………………………... 
 
………………………………………………………………………………... 
 
…………………………………………………………………….………..[1] 
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Solution to Sec 4 Physics Prelim Exam 2019 Paper 1

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

Qn Solution Ans
1 Thickness of a fingernail is approximately 1 mm.

Note: A student can use his existing ruler to estimate that the 
fingernail must be around 1 mm.

C

2 To measure a length of several metres, the measuring instrument will 
have to be measuring tape.  Other measuring instruments can only 
measure up to 1 m.

To determine the volume of the pipe, both external and internal 
diameter of the pipe is needed.  Thus, the best measuring instrument 
will be vernier caliper.  Laboratory micrometer screw gauge can only 
up to 25.0 mm and only for external diameter.

A

3 Maximum resultant force occurs when all the three forces are in the 
same direction and the value is 3+4+8+15 N.

Thus, option D is possible resultant force.

By elimination, option A will be the not be a possible value of the 
resultant force.

Note: We can always pair up two forces and determine the maximum 
and minimum value.  Thus, if we pair up 3 N and 4 N forces, their 
resultant force will be in the range of 1 N to 7 N.  When this resultant 
force is combined with 8 N force, then the total resultant force will be 
in the range of 1 N and 15 N.

A

4 When the car is accelerating, this means that the speed of the car is 
increasing.  This implies that the distance travelled by the car per unit 
time (in this case, for every one second interval) should be 
increasing.

Note: For option D,
the distance travelled in the 1st second (from t=0 s to t =1 s) = 80 m
the distance travelled in the 2nd second (from t=1s to t=2 s) = 110 m

D

resultltttttttttttttttttttttttttttttanananananaananananannananaannanaanaananananannanannnannnnnnnnnnnnnnnt ttttttttttttttt forccccccccccccccccccccccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ocococococococococccocococococococcocococccccoococoooocooooooooo cucucucucccucucucucucucucucucucuucucuuuuucucuccuuccucccc rsrsrsrsrsrrrrsrsrsrsrsrrsrsrsrrrrsrrsrrrsssssss wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwhehehehehehehehehehehehhehhehhehhehhehehehehehhehhehhehhhhhehhehhehehheeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn alalaaaaaaaaaaaaaaaaaaaaaaaaa l ththhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee three fofofoforrrrcessss aaaarererere iiiinn the
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5 Action-reaction forces must be acting on mutually opposite bodies 
and cannot be on the same body.

For option A, the pulling force on the block is due to the rope.  The 
tension (always acting away from the body of interest) experienced
by the rope is due to the block.  See free body diagram below 
illustrating the two forces

 
 
 
 
 
 
 
 
 

 
 
 
 

B

6 Acceleration of the car (through the journey)
= rate of change in velocity
= 10/2.0
= 5.0 m s-2

Using Newton’s 2nd Law,

Resultant force, Fnet
= m x a
= 1000 x 5.0
= 5000 N

C

7 The question is focus on the effect of gravitational field strength on 
mass and weight.

Mass of a body will be constant and hence with the same amount of 
applied force and hence resultant force acting on the block, the 
acceleration of the block will be constant.

Note: Although the period of pendulum T is not dependent on the 
mass, it is dependent on gravitational field strength g. T2 = 4 2 l / g.

D

8 Concept of flotation: Object or liquid of a smaller density will float 
above the liquid of larger density.

Thus, liquid Q must have the smallest density and liquid S must have 
the largest density.

Since liquid R floats on top of object P, density of object P must be 
larger than liquid R.

B

pulling force

tension force

ThThhThhThThhhhTThhThhThhTThThThTThThThhhThhThhT e ququququququququququqquququqqququququqququuququququqqqqqququuquqqqqqqq estionononononononononononononn iiiiiiiiiiiiiis sssssssss fofofofofofoffofofofofoffoffofoffofofofofofofofffooooooocuccccccccccccccccccccccccccccccccccc s onn ththththththhhhthhthhthhhthththththththththththhthhhhht eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee efefeffefefefffefefefefefefeffffeffefefeffefefffefffeffefeeeefefeeeffeeffffefeefefefefefefefeffefefefefefefefefeefefeefefefefeefefefeefeffefeefeeffffeeeeeectctctctctctctctctctctctccccccccccccccccccccccc ooooooooooooooof f f ffffffff ff f ff ffffffffffffff ggggggrggggggggggggggggggggggggggg avittttatatatatioioioionanananallll field
mammammmamamamamaamammmamamaaaaammasssssssssssssssssssssssssssssssssssssssssssssssssssss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaandndnnnnnnnnnnnnnnnnnnnnnnnnnnnn  weieieieieieieieieieieieieieighghghghghghghghghghhghhhgggggg t.t...t...t.......tt......

Massssssssssssssssssssssssssssssssssss ooooooooooooooooof a bobbb ddy yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy wiwiwiwiwiwiwiwiwiwiwiwiwwiwiwiwwwwwiwwiwwiwiwwwiwwiwwiiwiiwwwiwwwwwiiiiilllllllllllllllllllllllllllllllllllllllllll bbbbbbbbbbbbbbeeeeeeeeeeeeeee cocococococcococoooccococoooococooococoooooocoooooooooooooocococcc nstaaaantntntnt aaaandndndnd hhhhen
plieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeed d d ddddd dddddddddddddddddd dd ddd fofofofofofofofofofofofofofofofofofofofofofofoforcrcrcrcrcrcrcccccccccccccccccccccccccccccccccce e eeeeeee e eeeeeeeee eeeeeeeeeeeeeeeeee anaaaaanaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa dddddddddddddddddddddddddddddddddddddddddddd hehehehehehehehehehehehehehehheheheheheheheheehhehheheheehheeeheehehhhehhh nnnnnnncnn e rerereresusususultltltltant fo
elerarararararararaaraararararararaarararaaaaaaaaaaaatitititititititititititititititititittttittttttititittttt ononooooooooooo oooooooooooooooooooooooooooooof f fffffffffffff ffffff ffffffffffffffffff ththththththththththhhththththhthththhhththththhttttthhhttt e blbbb ocococock kkk wiwiwiwill be

Althououououo ghghghgh tttthehehehe peri
is dedepend

net

5.0
00 N

www.KiasuExamPaper.com 
438



9 Let the length of ladder by l m. By principle of moment, taking 
moment about point X,

anti-clockwise moment due 
to force F

= clockwise moment due to weight 
of the ladder

F x l sin 30o = 500 x ½ l cos 30o

F
F sin 30o = 250 cos 30o

F = 433 N

Note:
(1) Perpendicular distance between line of action of the force F and 
the pivot point X is l sin 30o

(2) Since the c.g of the ladder is at the mid-point of the ladder, 
perpendicular distance between line of action of the force F and the 
pivot point X is ½ l cos 30o

C

10 As more water is added to the bottom, the combined centre of gravity 
will be raised as the centre of gravity of the water will be raised.

There is no change in the base area.  Thus, with a higher centre of 
gravity, the bottle with water will be less stable as the line of action of 
the weight of the bottle with water is likely to be outside the base area 
of the bottle when displaced slightly.

A

11 The pin is not moving.  Thus, the pin is at equilibrium.  The force of 
the pin is equal on the finger and on the thumb.

Since pressure = force / area of contact, and the area of contact 
between the pin and the thumb is smaller as compared to that at the 
finger, the pressure of the pin is larger on the thumb.

D

12 The pressure of the gas supply
= pressure due to a liquid column of 18 cm  + atmospheric pressure.

The new pressure of the gas supply
= pressure due to a liquid column of 20 cm + atmospheric pressure.

Thus, the difference in level X and Y = 20 cm

Note: Level X will have dropped by 1 cm and level Y have risen  by 1 
cm.

C

13 As air rushes in, the external pressure acting on the marshmallow 
increases.

The resultant pressure hence produces a resultant force acting 
inward towards the centre of marshmallow.  The size of the 
marshmallow decreases.

With a reduction in the size of the marshmallow, the area of contact 
between the gas particles in the marshmallow and the internal 
surface of the marshmallow decreases.  Pressure in the 
marshmallow increases.

A
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14 Fixed points must be easily reproducible and obtainable through any 
physical processes.  Two fixed points are required so that the length 
of the liquid can be divided into equal intervals.

Note: Option C is not entirely correct as the fixed point must be below 
the boiling point so that the substance remains in liquid state.

B

15 The two given temperatures are not 0oC and 100oC.  Thus, the 
temperature formula cannot be used.

Using the underlying concept that the change in the thermometric 
property is directly proportional to the change in the temperature.

change in resistance change in temperature
             ( 80 – 20) Ω  90oC - 10oC

60 Ω  80oC

Using 10oC as the reference temperature,

When resistance changes from 20 Ω to 100 Ω, change in resistance 
= 80 Ω.

Corresponding change in temperature
= 80 / 60 x 80
= 107 oC

Thus, the expected temperature = 107 + 10 = 117 oC

C

16 For thermocouple, to have deflection for galvanometer, two 
conditions must be met:

(1) There is a temperature difference between the hot and the cold 
junctions.
(2) The wires connecting at the two junctions must be of different 
metal.

A

17 The focus of the question is the metal spoon which is gaining heat 
from the hot water which has a higher temperature.  Since the spoon 
is a metal which a good conductor of heat and the spoon is in 
physical contact with the water, the main process of heat transfer is 
conduction.

Note: The initial temperature of the metal spoon is assumed to be the 
same as the surrounding air.

D

18 In this case, the heat capacity of the object is given, rather than the 
specific heat capacity.

Using Q = C Δθ,

Amount of heat, Q = 500 x (40 – 30) = 500 x 10

A
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19 Specific latent heat of vaporisation
= amount heat absorbed by 1.0 kg of liquid as it changes from liquid 
to gas at boiling point
= amount of heat absorbed by 1.0 kg of gas as it changes from gas to 
liquid at condensation point.

Boiling point = condensation point.

A

20 Rate of evaporation depends on how readiness the liquid molecules 
at the surface of the liquid is able to leave the liquid, and this 
depends on whether the liquid molecules have sufficient energy to 
escape from the surface of the liquid.

In this case, atmospheric pressure and temperature of the liquid are 
the only two factors that affect the rate of evaporation.

C

21 In this case, it is noted that p is not the maximum height of the water 
surface at a particular point.  Thus, p is the displacement of the 
water.

This is the displacement-time graph, and hence the graph only 
provide the information on period (the time taken for the particle to 
complete one oscillation).

A

22 The wavelength has increased as it travels from regions X to Y.  
Frequency of wave remains constant (as there is no change in the 
source).

Using v =  f x λ, this implies that the speed of the wave increases.  
Thus, region X is shallower and region Y.

Using the concept of refraction, the direction of wave travel will bend 
away from the normal as speed of the wave increases.

D

23 Strategy:
(1) Sketch a direction of wave travel and use the concept of reflection
(2) Wavefronts always perpendicular to the direction of wave travel.

D

corresponding reflected 
direction of wave travel

one of the original 
directions of wave 
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24 Light ray bends towards the normal as it travels from optically less 
dense medium to more dense medium, and vice versa.

B

25 Using infra-red radiation and ultra-violet as reference, red light will 
have a larger wavelength and smaller frequency than the violet light. B

26 The electromagnetic waves must be safe for usage and hence must 
not have high ionisation energy (or high frequency).

Note: Ultrasound is not an electromagnetic wave.
A

27 Due to atoms or molecules are closer to each other in solid as 
compared to that in the air, the speed of sound is larger in solid than 
in the air.

However, as there is no change in the source, the frequency of the 
sound remains unchanged.

D

28 The first sound heard by the engineer is the sound that travels 
directly from the source to him.

Distance travelled by this sound to reach the engineer
= 302 + 402

= 50 m

The second sound heard by the engineer is the sound that reflected 
on the vertical wall on the right.

Distance travelled by this sound to reach the engineer (See below)
= 3 x 102 + 402

≈ 124 m
C

10 m

10 m
10 m
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Time lapse between the two sounds
= ( 124 – 50 ) / 300
= 0.25 s

29 Initially, the force applied on the object is equal to the frictional force 
(since the object is moving with constant speed).

When the negative charged object enters the electric field, there will 
be a downward electric force acting on the object and pressing the 
object against the rough surface.  The frictional force acting on the 
object will increase.

By Newton’s 2nd Law, as there is a now resultant force acting on the 
object opposing the motion.  The object will decelerate.

Note: The direction of electric field shows the direction of the electric 
force acting on the positively charged object.

A

30 When an object is neutrally charged, induced separation of charges 
can cause an object to be attracted to a charged object.  On the other 
hand, an object that is oppositely charged can also be attracted to a 
charged object.

Thus, only repulsion can determine the state of charge of an object.

A

31 Using definition of electromotive force, ε = W / Q

Amount of electrical energy transferred, W
= ε x Q
= 350 x 100 x 10-3

= 35 J

B

32

Potential at P
= 2.0 – potential difference across 5.0 kΩ
= 2.0 – 1.0
= 1.0 V

Potential at Q
= 2.0 – potential difference across 2.0 kΩ

= 2.0 –
2.0

2.0 + 3.0
x 2.0

= 1.2 V

Potential difference across P and Q = 1.2 – 1.0 = 0.2 V

A

+2.0 V

e

separationnnn oofoo cccchahhh rge
harged objbjbjbjecececect.t.t.t.  OnOnOnOn ttthe othe

rged can alslslsso o o o bebebebe aaaattraaaactctctctedededed ttttoooo a 

n determrmmrmmmmmrmmrmmmmrmrmrmmmmmrmmrmrmmrmrmmrmrmrmrmrmrmrmmrmrmrmrmrmrrrrrrrr ine thhhhhhhhhhhhhhhe e e e eee e eee ststss atatatatatatataatatatatatatatatatatatatatatatattttattttatttttatttttaattaattataatttttttttttttttttttttteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ofofofofoffofofofofofofofofofofofofofofofofofofofofoffofofofofofofofoofofofofofoofofofofofofofofofofofofoooofoooofofofoofooooooooooofooooofoffofofoofffoffffofofffoffffffooffffffooooooffooooofoooooff ccccccccccccccccccccccccccccccccccccccchhhhhhhhhahahahahahahahahahhahahahahhhahahahahahahahaahahahahahahahargrgrgrgrrrrrrrrrrrgrrgr eeee ofofofof aaaannnn obobobobject.

on of elecccccccccccccccccccccccccccccccccccccccccc rtrtrtrtrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrroooomoooooooooooooo otototivivvee fofofooofoooofofoofofofofofoffoff rcrcrcrcrrcrcrrrrcrcrcrrrrrrcrrrrccrccce,, εεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεεε ==== W / Q

unt oooof f ff ff ffffff f f f eleeeeeeeeeeeee ectrtrtrtrtrtrttrtrttrtrtrttrttrtrtrrttttttttrtrrrrrricccccccccccccccccccccccccccccccccccccccccalalalaaaaalalaalaaalaaalaaaaaaaaalaalaaaaalaaall eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenennnnnnnnnnnnnnnnnnnnnnnn rgrgrgrgrgrgggggrggggrgrggrrgrrrgrgrgrgggrggggggy yy yyyyyyyyyyyyyyyyyyyyyyyyyyyyyy trtrtttrrtrtrrrtrtrtrttrrrananananananannanannnanannananannnananananaaaaaaaaaaa sfsfssssssssssssssssssssssssssssssssssssssssss erred,d,,,,,,,,,,,,,,, WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW
= ε x QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ
=========================== 353333333333333333 0 000000000000000000000000000000000000000000000 x xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1000 x xxxxxxxxxxxxx 101010100000100100101010101010011 ----3

==== 35353535353553535353535353535355555555555555555555555555555555555555 JJJJJJJJJJJJJJJ

+2.00000000 VV

www.KiasuExamPaper.com 
443



33 The symbol shown is the symbol for thermistor.  At high temperature, 
thermistor will have low resistance.

Total effective resistance in the circuit = 3.0 + 2.0 = 5.0 Ω

Using R = V / I,

ammeter reading = R / V = 6.0 / 5.0 = 1.2 A

D

34 This is one of the method to demagnetise a magnet.  When the 
magnet is dropped onto the floor, the energy absorbed by the magnet 
will disorientate the atomic magnets and hence the atomic magnets 
will no longer align themselves in the same direction.  Thus, the 
magnet will lose magnetism.

D

35 This is a recall question.  Flow of positive charge is equivalent to the 
flow of conventional current and hence the motion of positive charge 
will create a magnetic field.  Using right hand grip rule with the thumb 
pointing into the paper, the direction of magnetic field will be in clock-
wise direction (as given by the fingers).

B

36 This is a recall question.  The ultimate function of split ring 
commutator is to ensure the direction of current in the coil is always 
in the same direction so that the coil will always turn in the same 
direction at all times.

Note: A motor is to convert electrical energy to mechanical energy, 
rather than producing electrical energy.

C

37 Direction of current when switch S is closed:

Both iron rods will be magnetised with opposite polarities as shown 
above.  Since unlike poles attracts, the spacing at X will decrease.

A

38

The induced current in the solenoid will flow such that it can induce a 

D
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N-pole at X when the magnet moves into the solenoid at X.

Thus, to create the same deflection, the cause should be able to 
create a N-pole at X, that is, pulling a S-pole of the magnet out from 
X and pulling a solenoid away from a S-pole.

39 By Faradays’ Law of electromagnetic induction, the magnitude of the 
induced emf is directly proportional to the rate of cutting of magnetic 
field lines by the conductor.

Thus, when the number of coils increases to three times as before, 
the induced emf will be 3V.

When the frequency of rotation is now 2F (twice of the original rate of 
rotation), the induced emf will be 2 times of 3V, that is 6V.

C

40
Using 

Ns
Np

= Vs
Vp

,

Voltage across secondary coil, Vs = 100 / 50 x 25 = 50 V
B

0 / 50 x 25555 ==== 50505050 VVVV
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Solution to 2019 Sec 4 Physics Prelim Paper 2

Section A

Qn Solution Marking Scheme
1(a) Due to inertia, the sandbag will have a reluctancy to change 

its state of motion and will appear to move with an initial 
velocity of 15 m s-1.

B1

(b)
B1 – straight line 
with gradient of 10 
m s-2

B1 – coordinates of 
all the critical points.

(c) Distance travelled
= area under the v-t graph from t = 0 s to t = 1.5 s
= ½ x 15 x 1.5
≈ 11 m (also accept 11.3 m) B1

(d)

At t = 3.0 s, the sandbag is back at the original drop off point. 

Distance between the sandbag and the hot air balloon
= distance travelled by the hot air balloon from the original      

drop off point
= 3.0 x 15
= 45

M1 – student shows 
attempts to find this 
value
A1

2(a) Principle of moment states that when an object is in 
equilibrium, the total clockwise moments about a point is 
equal to the total anti-clockwise moments about the same 
point.

B1

t = 0 s t = 1.5 s t = 3.0 s

balloon
sandbag part (c)’s answer

distance travelled by hot air 
balloon

B1
ala l th

ph from t =============== 000000000000 s to t t t t t ttttt ttttt =============== 1.555555555555 sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

cept 11.3 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm)))))))))))))))))))))))))))))))))))))) B1B1

0 s, ththththhthththththththththhhthhhthhhhhthhhhhthhhhthttththtttttttttttt eeeeeeeeeeeeee sandndndndbabababagggg is ba

tweeen the
vel

= 000000000000000000000 sssssssssssssssssssssssssssssssssss t t t tttttt tttttttttttttttt =========================== 11.1111111111111111111111111111 5 ssss t = 3

ballooooooooooooooooooooooooooo nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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(b) By principle of moment, taking moment about the point at 
which the steel cable is connected to the windmill,

fr x 20.0 = 2000 x (30.0 – 20.0)

fr = 1000 N

M1
A1

(c) Normal reaction force on the tower = 5000 N

Frictional force on the tower = 3000 N (to the left)

Scale: 1.0 cm to 500 N

Resultant force = 11.7 x 500 = 5850 N
(also accept 5550 N to 6150 N)

Direction = 59o clockwise from the frictional force
(also accept 56o to 62o)

M1 – correct 
drawing

A1 – correct 
magnitude

A1 – correct 
direction

Rf
(11.7 cm)

Normal 
force 
acting on 
tower, 
5000 N
(10.0 cm)

frictional force, 3000 N
(6.0 cm)

59o

fricti

59

M
dra

AA1 –
magnit

A1A1 – corre
didirection

Rf
(1(1((1(1(11(1(1(1((1(1(1(1(1(1(1(1(11((1(((1(1(1(1(((1(11(1(1(( 1.1.1.1.1.11.111.1.1.11.1.1.111111.111.11.1.......777777777777777 cmcmcmcmcmcmmcmcmcmmm)

Normalal 
fofff rce
acaaaaaaaaaaaaa ting oooonnnn
toweer,r  
50500000 N
((10.0
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3(a) The chemical potential energy possessed by Spiderman is 
converted to work done on the ground by his foot as 
Spiderman is walking backwards.

This energy is then converted to elastic potential energy of the 
flag pole.

The total energy in the system remains a constant.  The loss in 
chemical potential energy of Spiderman is equal to the gain in 
the elastic potential energy of the pole.

B1

B1

B1

(b) Loss in kinetic energy

= initial kinetic energy – final kinetic energy

= ½ x 65.0 x 40.02 - ½ x 65.0 x 15.02

= 44687.5

≈ 44 700J

M1

A1 – accept only 3 
sf

(c) By conversation of energy,

loss in kinetic energy = gain in GPE
+ work done against air resistance

        44687.5 = 65.0 x 10 x h + 5000

         h ≈ 61.1 m

M1

A1

4(a)
(i)

As the base of the lid moves up, this increases the surface 
area at which the air molecules hitting the internal surface of 
the container.

The number of air molecules hitting per unit area of the internal 
surface of container (that is, the frequency of collisions of the 
air molecules with the internal surface of the container) 
decreases.

Since the amount of force exerted by each air molecules on the 
internal surface of container remains unchanged during 
collision, the pressure of the air in the container decreases.

B2 – student’s 
answer contains all 
the three points

B1 – student’s 
answer contains all 
one to two points

B0 – student’s 
answer does not 
contains any of 
these three points

 Note:

 

 

A1A1 – acce
sfs
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(ii) The atmospheric pressure acting on the lid is much larger than 

the pressure of the air in the container.  A large upward force is 
needed to overcome this pressure difference.

B1

www.KiasuExamPaper.com 
449



(b)
(i)

Molecules are closely packed due to strong intermolecular 
forces of attraction, however, the molecules are still free to 
move.

B1

(ii) Pressure on piston A = Pressure on piston B
FA / AA = FB / AB

30
(2.5)2 =

FB

 (7.5)2

FB = 9 x 30
FB = 270 N

M1

A1

5(a) As the light intensity increases, the resistance of LDR 
decreases or vice versa.

B1

(b) The graph does not shows a straight line passing through the 
origin, that is, potential difference across LDR is not directly 
proportional to the current flowing through it.

B1

(c)
(i)

Resistor B and LDR are connected parallel to each other.

1
Reff

=
1

3000 +
1

2000

1
Reff

=
1

1200

                                   Reff = 1200 Ω

M1

A1

(ii) Using potential divider concept,

p.d across resistor A

=
1000

1000+1200 ×9.0

≈ 4.1 V

M1

A1 - accept 2 sf 
only

(iii) p.d across LDR = 9.0 – 4.1 = 4.9 V

Using R = V / I,

Current through LDR
= V / R
= 4.9 / 2000
= 0.00245 A
≈ 0.0025 A

M1

A1 – sf must be 
consistent with part 
(ii)
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acroooooooooooooooooosssssssssssssssssssssssssssssssssssss  resesssssessssseseesesessseeesesistoooooooooooooooooooooooooooooooooooooooor rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

00
20000000000000000000000000000000000000 ×9×9×××9××9×9×9×9××9×9××9×9××9×9×9×9×9×9.0

the 
directlyy 

B1

allel to each ooooooooooththththerererer..
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6(a) Using P = I V,

Current through the heating element
= P / V
= ( 2.4 x 103 ) / 240
= 10 A

M1
A1

(b) When there is a current exceeding 13 A, the fuse will be 
heated up and melt when the melting point is reached.

This cause the circuit to be an open circuit and current will no 
longer flow through the appliance.  Hence, this protect the 
appliance which can be damaged due to over-heating.

B1

B1

(c) When the water heater has double insulation, this means that 
the outer-casing is made of non-electrical conducting material.

Hence, even if there is an electrical fault such that live wire 
touching the casing, the casing remains at low potential.  A 
person touching the casing will not get electricl shock.  Thus, 
earth wire is not required to be connected to the casing.

B1

B1

7(a) By adjusting the resistance of variable resistor to a smaller 
value, this will increase the current flowing through the coil 
wounding around the soft iron core.

The increase in the current will increase the magentic field 
strength in the coil and the soft iron core will be magnetised 
and become a stronger magnet.

Due to induced magnetism, one end of the iron armature will 
be attracted towards the soft iron core and the turning effect 
on the iron armature will close the contacts and close the 
circuit connecting to the motor and motor is switched on.

B2 – student’s 
answer contains all 
the three points

B1 – student’s 
answer contains all 
one to two points

B0 – student’s 
answer does not 
contains any of 
these three points

(b) South pole.

Note: Student needs to first establish the direction of current 
flowing in the coil and then apply right hand grip rule.

B1

(c)
(i)

Diode

Note: Diode only allows current to flow in a single direction.

B1

that 
g materirialal.

such thatttt lllliviviviveeee wiwiwiw reeee  
ns at low pppototototttttenenenentttitialalalal. AAAA 
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B1

B1B1
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(ii) The magnetic force on the wire PQ is in the upward direction 
as the magnetic field strength below the wire PQ is larger than 
that above the wire PQ.

The difference in the magnetic field strength is due to the 
interaction of the magnetic field due to the current that is 
flowing from Q to P and the magnetic field due to the 
permanent magnet.

B1

B1 – student is 
required to state the 
direction of the 
current in wire PQ

8(a) Faraday’s law of electromagnetic induction states that the 
magnitude of the induced emf is directly proportional to the 
rate of cutting of magnetic field lines by the conductor.

or

Faraday’s law of electromagnetic induction states that the 
magnitude of the induced emf is directly proportional to the 
rate of change magnetic flux linkage with the conductor.

B1

(b) When the switch is first closed, the increase in the current
flowing through coil A result in an increase in the magnetic 
field strength experienced by coil B.

By Faraday’s Law, there is an induced emf in coil B.  Since it  
is a closed circuit between coil B and the galvanometer, there 
is an induced current flowing through galvanometer which 
shows a deflection.

B1

B1

(c)
(i)

The batteries is replaced by an alternating current supply.

Also accept any changes that can produce a continuous 
changing magnetic field in coil A.
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B1B1

B1B1
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(ii) One of the following:

- decreasing the number of turns in coil B
(explanation: use Ns/Np = Vs/Vp and P = IsVs, since Vs
decreases)

- increasing the number of turns in coil A
(expalanation: use Ns/Np = Vs/Vp and P = IsVs, since Vs
decreases)

- Use a more sensitive galvanometer
(explanation: greater deflection for the same amount of 
current flow through the galvanometer)

- Use connecting wire of a lower resistance
(explanation: will give a larger amount of current flow for the 
same power output, use P = I2R)

(Do not accept open and close the switch faster as this will 
not affect the rate of cutting of magnetic field lines by the 
conductor.  The mangetic field is produced at the instant when 
the switch is just close)

B1

for the e 

ch faster as tttthihihihihhh s s ss wiwiwiwillllllll 
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Section B

Qn Solution Marking Scheme
9(a) Newton’s 1st law of motion states that an object will remain at 

rest or continue to move with a constant speed along a 
straight line unless a resultant force acts on the object.

B1

(b)

B1 – students 
name the two 
forces correctly

B1 – both arrows 
must have the 
same length

(c)

B1 – correct 
plotting of points

B1 – correct shape 
of graph (no marks 
if student draws a 
straight line)

(d)
(i)

750 N B1

(ii) From the graph,

the power required = 4.6 MW

B1 – allow ecf from 
part (c)

upthrust / upward 
force / wind force

weight of person

m
sam

BB1 – coorrr ect 
plotottitingng of poi

B1

erson
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(iii) Corresponding wind force = 800 N

Using Newton’s 2nd Law,

Fnet = m x a

           800 – 750 = 75 x a

a ≈ 0.067 m s-2 (2 sf)

M1

A1 – accept only 2 
sf

(e) As the wind force can be smaller than the weight of the 
person, the person will descend vertically and a safety net will 
be able to prevent the person from any impact with the base of 
the chamber.

B1

10(a)
(i)

The light ray is moving away from the normal as it across the 
boundary.  This implies that the speed of light ray in the 
medium X is higher than the speed of the light ray in the 
diamond.

Thus, the refractive index of medium X is smaller than of the 
diamond.

M1

A1

(ii) 1. Critical angle is the angle of incidence when the light ray is 
travelling from an optically denser medium to a less dense 
medium and the angle of refraction is 90o.

B1

(ii) 2. As the angle of incidence is larger than the critical angle, the 
light ray will go through total internal reflection.

Using law of reflection, the angle of reflection will be equal to 
the angle of incidence.

B1

B1

(ii) 3. Critical angle is smaller than 39o.

Note: For the same angle of incidence, the light ray will bend 
more away from the normal if medium X is water.  Thus, this 
implies that the critical angle will not need to reach 39o for 
angle of refraction to be 90o.

B1

(b)
(i)

Principal axis is defined as a straight line passing through the 
optical centre and perpendicular to the vertical plane of the 
lens.

B1
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ght ray in tttthehehehe 

he light ray innnnnnn ththththeee
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(ii)

Marking points:

1. Correct construction of principal axis and labelling of
focal points

2. - Ray from object passing through optical centre

- Ray parallel to principal axis and passing 
through focal point.

- Direction of rays from object

- Labelling of image X

B1 mark

B2 marks –all 4
correct marking 
point

B1 marks – only 2 
or 3 correct

(allows ecf from 
part (ii)1.) 

f1

f2

ipal axis andddddd lalalalalalalalalalalalalalalalalalalalalaalalaalalaaaaabebebebebebebebeeeeebeebebebebebebebebbeeebebebebebebeebebeebbebebeebbeebeeeeeeeeeeeeeebebeeebeebebebeeeeeeeeeebeebebeeeebbebeeeeeeeeeeeellllllllllllllllllllllllllllllllllllllllllllllllllllllllllininininininininininnininininininninininininininninininininininininininnininnniniiii ggggggggggggg of

y from objbjbbbbbjbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb eceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee t papapassinininininininininininininining g g ggggggggg throoooooooooooooooooooooooooooooooooooouguguguguguggugguguguguguguugugguggguguggugggggggugggguguu h optical cecececennnntre

RaRRRRRRRRRRRRRRRRR y papapapapapapapapaapapapapappaaaapapapapaaapaapapapapapaaaapapapaapppapapappapappaaapppp rarararararararararararararararrararrarrrrarrrrarararrarararallllllllllllllllllllllllllllllllleleeeeeeeeeeeeeeeeeeeeeeeeeeeee  too prprppppppprprprprpppprprpprprprppprppprprprpprprprppprp inciciciiciciciiciciiiciciiciciciiiciiciciccccccccc papapapapapapapapapapapapapapaapaapaapaapapapaapapaaaaaaapppppppppppppp l axis aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaandndndndndndndndndndndndndndndndndndndndnndndnndndndndnnnnddnddddddndddnddnnndnnnndnndddnnnnddd ppppppppppppppppassingggg 
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Either
11(a) Ultrasound is defined as sound with a frequency that is greater 

than 20 000 Hz.
B1

(b)
(i)

It means that for every one second, the particle will make 
25000 complete oscillations about its undisturbed position.

Note: Do not accept the source generates 25000 completes 
waves in one second.

B1

(ii) Distance between the obstacle and the back bumper
= ½ x total distance travelled by the ultrasound
= ½ x ( speed of sound x time taken )
= ½ x 330 x 800 x 10-6

= 0.132 m
= 13.2 cm

M1

A1

(iii)
B1 – the returning 
pulse should have a 
larger amplitude 
and nearer to the 
emitter pulse.

(c)
(i)

Rarefaction is the region in the sound wave which has the 
lowest air pressure (the adjacent particles are the furthest
apart).

B1

(ii)
1.

2.

B1

B1

3. After 1 period, all the particles will have returned back to the 
original position.  When another ½ period has progressed, all 
the rarefaction zone will be changed to compression zone.

The particle at the centre of rarefaction would have moved to 
its furthest point and returned back to its undisturbed position 
and will now be at the centre of compression zone.

B1

B1

one wavelength

A1

B1B1 – th
ppulse sho
lalarger a
aand nearer
emititteter r pup lse.
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Or
11(a)
(i)

Copper metal.

Copper is a good conductor of heat and resistant to corrosion. B1

(ii) Agree.  Comparing to generate electricity using burning of 
fossil fuel, the by-products generated are less harmful.

Disagree. Natural gas is a non-renewable source of energy 
and will be depleted.  There are by-products released to the 
environment during the combustion and this can pollute the 
environment.

Either one.

B1

(iii)
1.

Amount of thermal energy to change 2.0 kg of water to steam 
in 1.0 minute

=   amount of energy to increase the temperature of water
+ amount of energy to convert water at 100oC to steam

=  m c ∆θ  + m lv

= 2.0 x 4200 x (100 – 30) + 2.0 x 2.1 x 106

≈ 590 000 (2 sf) + 4 200 000

= 4 790 000 J

M1 – correct  m c ∆θ  
M1 – correct m lv

A1 - accept 3 sf 
only.

2. Efficiency = useful power output / power input x 100%

        80% = useful power output / power input x 100%

Therefore, 

power input = ( 100 / 80 ) x useful power output

         = (100 / 80) x ( 4 790 000 / 60 )

         ≈ 100 000 W (2 sf)

M1 – finding useful 
power output

A1 – 2 sf

(b)(i) A small amount of the raw material (radioactive substance) 
can help to generate a large amount of electrical energy.

B1

(ii) Electromagnetic wave B1

(iii) Gamma radiation has extremely high frequency and hence 
ionising power.  Exposure of gamma radiation can lead to 
mutation of cells, cause cancer and lead to death.

B1

e of wateerr
00oC to ssssteteteteamamamam

+ 2.0 x xxxxxxxxxxxxxxx 2.2.22222.2.2.222.2.2.22.222.2.222.22 1 x 1000000000000000666666666666666

+ 4 200 000000000000000000000000000000000000000000000000000000000000000000000000000000000000 000000

000 JJJJJJJJJJJJJJJJJJ

M1 – cocorrrect 
M1M1 – corre

A1

Efficccccicicccccccccccc eneneneneeeneeeneeeeeee cycyccycycycycycyccycycycycyyccyycycycyycycyycyccycccycycyycyyyyyyy = useefufufufufufufufufufufffuf l lllllllllllll popoppopopoppopopppopopppppopoppppppopppoppppoppopoppoppoooooop wewwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww r ououououuououoououutptptptptptpptppptptpptpptptptpptppptppppppppppppppppppututtututututututtutututututututututtututtutuututtuututtuuututttttut / pppppppppppppppppppppppppppppppppppppppppppppppowowowowowowowowwowwowwowowowowowowowwowoowowowowowoooowwowoowooooowwwwoooooo ererrrrrrrrrrrrrrrrrrrrrrrrrrrrr iiiiiinpnpnpnputututut xxxx 111100%

80000000080000000000%%%%%%%%%%%%%%%%% = ussefe ulu pppppppppppppppppppppppppppppppppppppppppppppowowowoowowoowowowowooowowowwowowowowowowowowwowwowowowwwooowo eerererererererererererereeee ooooooooooooooooooooooututtututututututututtutututuuutuuuuuuuuuuuuuuuuuuuuuuuuu puput t / popopopoweweww r r inpu

fore,e,e,e,e,e,e,e,e,e,e,e,e,e,e,,,, 

ut = ( ( (( 101010100 0 0 0 /// / 880 )
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Sec 4E Physics P1 Page 1 of 19 USS Prelim 2019

Name Class Index Number

UNITY SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2019 

SECONDARY FOUR EXPRESS 

PHYSICS 6091/01

PAPER 1

18 SEPTEMBER 2019

       1 HOUR 

Additional Materials : Optical Answer Sheet

READ THESE INSTRUCTIONS FIRST

1. This paper consists of 40 Multiple Choice Questions.

2. Answer all questions on the Optical Answer Sheet (OAS).

3. Write your name, class and shade your register number in the spaces on
the OAS

4. Do not fold nor use any correction fluid on the OAS. Read the instructions on
the OAS carefully.

5. The total mark for this paper is 40 marks.

This paper consists of 19 printed pages, including this cover page.
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Sec 4E Physics P1 Page 2 of 19 USS Prelim 2019

1 Which of the following statements is CORRECT?

A The length of a bus is about 1 × 102 m.
B The diameter of an atom is about 1 × 10 5 m.
C The diameter of the Earth is about 1 × 107 m.
D The thickness of a human’s hair is about 1 × 10 2 m.

2 Figure I shows the reading of the zero error of the micrometer screw gauge.
Figure II shows the reading of the same instrument when it is used to measure 
the width of an object.

What is the actual width of the object?

A 4.63 mm
B 4.73 mm
C 4.83 mm
D 4.85 mm

3 A car travels for 10 m in 2 seconds.

What can be deduced from the information given?

A The average speed of the car is 5 m/s.
B The car travels at a constant speed.
C The maximum speed of the car is 5 m/s.
D The minimum speed of the car is 5 m/s.

Figure I Figure II
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Sec 4E Physics P1 Page 3 of 19 USS Prelim 2019

4 The diagram shows a trolley that starts rolling down a sloping runway 
connected to a flat floor. Assume all the surfaces are frictionless. 

Which of the following velocity-time graphs best illustrates the motion of the 
trolley?

A B C D

5 The total mass of a skydiver and her equipment is 80.0 kg when she jumps 
from an aircraft.  When the parachute just opens, she decelerates at 2.5 m/s2.

What is the tension in the cord at this instance?

A 200 N B 600 N
C 800 N D 1000 N

6 A hollow rectangle metal block has the dimensions shown. The hole in the 
middle goes all the way through the block. The density of the metal is 10 g/cm3.

What is the mass of the block?

A 14 g
B 400 g
C 1400 g
D 2000 g

3 cm

2 cm

5 cm

4 cm

10 cm
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Sec 4E Physics P1 Page 4 of 19 USS Prelim 2019

7 The figure below shows a metre rule hanging from the ceiling using two ropes. 
Two weights, 12 N and 20 N, are attached to the metre rule.

Assuming the weight of the metre rule is negligible, what is the tension T2?

A 11 N B 12 N
C 21 N D 32 N

8 The diagram shows the first step in an experiment to determine the position of 
the centre of gravity of mass of an irregular shaped card. 

What is the next step in this experiment?

A find the mid-point of PQ
B hang the card from R
C measure the mass of the card
D measure the thickness of the card

T1

rope 1

20 cm 20 cm45 cm

12 N
20 N

T2

rope 2

shaped card
Pirregular

R
string

bob

Q

P

Q

R
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Sec 4E Physics P1 Page 5 of 19 USS Prelim 2019

9 Which of the following objects is in neutral equilibrium?

A a pencil balanced on its sharp tip
B a playground swing that is at rest
C a traffic cone that is upright
D an ice cream cone resting on its slant edge

10 The diagram shows a mercury manometer connected to a gas container. The 
density of mercury is 13 600 kg/m3. The gravitational field strength g is 10 N/kg.

What is the pressure difference between the gas in the container and the 
atmosphere?

A 27 200 Pa B 40 800 Pa
C 54 400 Pa D 81 600 Pa

11 A lift of mass 1000 kg rises 50 m in 2.0 minutes.  

If the efficiency of the lift is 80 %, what is the power supplied to the motor?
(The gravitational field strength on Earth, g, is 10 N/kg.)

A 3.33 kW
B 5.00 kW
C 5.21 kW
D 250 kW
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Sec 4E Physics P1 Page 6 of 19 USS Prelim 2019

12 A tungsten wire has a resistance of 30 at -10 C and 50 at 90 C. 

What is the working temperature of the wire if its resistance is 70 ?

A 100 C B 170 C

C 190 C D 210 C

13 Diagram I shows a thermocouple with junction P and Q. The millivoltmeter
shows a deflection that depends on the temperature difference between the 
junctions P and Q. Diagram II shows how the temperature difference between 
junctions P and Q corresponds to the deflection in the millivoltmeter.

If P is placed in a substance of 20 C and Q is placed in another substance of 
higher temperature, a deflection of 30 mV is seen. 

What is the temperature of Q?

A 20 C     B 100 C

C 120 C    D 140 C

14 A gas in a sealed cylinder with fixed volume is heated.

Which of the following does NOT increase as the gas is heated?

A The average distance between the gas molecules.
B The average kinetic energy of the gas molecules.
C The average number of gas molecules hitting the cylinder walls per 

second.
D The average speed of the gas molecules.

 V

P Q
10

40

80

120

20 30

temperature difference between P and Q / C

deflection on meter / mV
0

de
0

0
Diagram I

Diagram II
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15 The diagram below shows the cross-section of a plastic container that a 
manufacturing company has created. 

The company claims that the container can keep food warm for a duration that 
surpasses other brands of container. It offers the following explanations to 
justify their claims: 

1. The plastic cover will reduce heat loss through conduction as plastic is 
a poor conductor of heat.

2. The black inner walls will absorb heat from the environment to keep food 
warm since black surfaces are good absorbers of heat.

3. The vacuum between the interior and exterior walls of the container will 
prevent heat losses to the surroundings through conduction, convection 
and radiation.

Which of the statements is/are CORRECT?

A 1 only B 1 and 2 only
C 2 and 3 only D All of the above

16 The graph shows the change in temperature when heat is supplied at 200 W to      
1 kg of the substance. 

The specific latent heat of vaporisation of the substance is _________ J/kg.

A 4 000 B 6 000
C 240 000 D 360 000

Temperature / C

Time / min

100

0 50 100

black
inner walls vacuum

plastic cover 
and box
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17 A pin is placed in front of a plane mirror as shown.

Where is the image of the pin?

18 The diagram below shows an image of an object formed by a thin converging 
lens. 

The lens is replaced with another lens of twice the focal length.

What are the properties of the new image?

A real, inverted, diminished
B real, inverted, same size
C real, inverted, enlarged
D virtual, upright, enlarged
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19 The diagram below shows circular wavefronts radiating from a point source P.

The point source is then set to vibrate with a gradually decreasing frequency.

Which of the following shows the possible resulting wavefronts?

20 The wavelength of X-rays is roughly the size of an atom.

What is the frequency of the X-rays?

A 1 10-10 Hz B 3 108 Hz

C 1 1010 Hz D 3 1018 Hz

P
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21 Sonar waves are emitted from a surface vessel to determine the depth of the 
sea. The emitted signal and its reflection from the sea bed are displayed on the 
screen of a cathode-ray oscilloscope as shown below.

                                                          

Given that the speed of sound in water is 1200 m/s and that the time-base of 
the oscilloscope is 8 cm/s.  What is the depth of the sea at this point?

A 450 m
B 800 m
C 900 m
D 7200 m

22 The frequencies of two musical notes X and Y are 256 Hz and 512 Hz 
respectively. 

If X and Y have the same amplitude, which of the following statements is/are 
TRUE?

1. Y has a higher pitch than X.
2. The loudness of X is larger than that of Y.
3. The wavelength of Y is longer than that of X.

A 1 only
B 3 only
C 1 and 3 only
D 2 and 3 only 

                                          

transmitted signal reflected signal

6 cm
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23 An electron is projected at right angles to a uniform electric field E as shown in 
the diagram.

In the absence of other fields, in which direction is the electron deflected?

A to the left
B to the right
C into the plane of the paper
D out of the plane of the paper

24 A bird is seen standing safely on a high voltage transmission line.

Which statement best explains this?

A The body of the bird has a high resistance.
B The scaly feet of the bird are good insulators.
C The trapped air in the feathers of the bird acts as an electrical insulator.
D There is negligible potential difference between the two feet.

25 The diagram below shows two copper wires X and Y. Both wires have the 
same volume and wire Y is four times as long as wire X.

What is the ratio of the resistance of wire Y to resistance of wire X?

A 4:1 B 8:1
C 16:1 D 64:1
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26 The diagram shows a circuit containing five resistors connected to a battery. 

Through which resistor is the current the smallest? 

27 The diagram below shows a circuit with a variable resistor and light dependent 
resistor (LDR) connected in series.

When light shines brighter on the LDR, what will happen to the reading on the 
ammeter and voltmeter?

ammeter reading voltmeter reading

A increases increases

B increases decreases

C decreases increases

D decreases decreases

28 An electrical circuit uses insulated copper wire and the wire overheats.

Which of the following correctly explains how the wire should be replaced to 
prevent it from overheating again?

A Use thicker copper wire which has less resistance.
B Use thicker insulation to reduce conduction.
C Use thinner copper wire which has more resistance.
D Use thinner insulation to reduce conduction.

A

B

C D

6 V

A

V
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29 Ben connects a fuse along the neutral wire of a fan. 

Which of the following statement(s) is/are CORRECT?

1. The fan will be safe to touch after the fuse blows.
2. When there is a large current, the fuse will blow and prevents the fan 

from overheat.
3. There is no current passing through the neutral wire after the fuse 

blows.

A 3 only
B 1 and 2 only
C 1 and 3 only
D 2 and 3 only

30 The ends of three metal rods are tested by holding end Q of rod 1 close to the 
others in turn.

The results are as follows:

End Q attracts end R.
End Q attracts end S.
End Q attracts end T.
End Q repels end U.

Which metal rod is a magnet?

A rod 1 only
B rod 1 and rod 2
C rod 1 and rod 3
D rod 3 only

Q

R

S

T

U

rod 1 rod 2 rod 3
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31 A piece of steel can be magnetised by stroking it with a magnet.

When the magnet is moved in the direction shown, which poles are produced 
at X and at Y?

X Y

A North North

B South North

C North South

D South South

32 A soft iron rod is attracted by a bar magnet as shown the diagram below. When 
a plotting compass is placed at X, the needle points in a direction as shown. 

Which of the following shows the correct direction of the compass needle when 
it is moved from position X to Y. (Ignore earth’s magnetic field)

A

B

C

D

bar magnet

soft iron rod

X

Y

X Ysteel

magnet

N
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33 The diagram shows a wire AB that is bent into a U-shape and placed along the 
earth’s north-south direction.  Two plotting compasses are placed at the 
positions X and Y.  The compass at X is above the wire.

What will happen when a current flows from A to B in the wire?

compass at X compass at Y

A deflects to the right remains in the position shown

B deflects to the right deflects to the left

C deflects to the left deflects to the right

D remains in the position shown remains in the position shown

34 Two iron bars P and Q are placed inside two solenoids as shown below.

What will happen to P and Q, when the solenoids are connected to an a.c. 
power supply?

A repel each other
B attract each other
C oscillate towards and away from each other.
D oscillate upwards and downwards

P Q

X

Y

N

A B
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35 Two long parallel wires PQ and RS are connected to batteries as shown in the
diagram. PQ can move freely in any direction but RS is fixed.

When both switches are closed, what happens to wire PQ?

A PQ moves away from RS.
B PQ moves towards RS.
C PQ moves in a direction into the plane of the paper.
D PQ moves in a direction out of the plane of the paper.

36 The diagram below shows the circular anti-clockwise path of a charged particle 
in a field.  The direction of the field is out of the paper.

Ignoring the effect of gravity, which of the following correctly describes a 
possible state of charge of the particle and the nature of the field?

charge field

A negative magnetic

B positive electric

C negative electric

D positive magnetic

P

Q

R

S

free to 
move fixed
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37 A bar magnet is dropped through a loop of copper wire as shown. 

Which of the following statement(s) is/are CORRECT?

1. When the magnet approaches the copper loop, a current is induced in the 
loop that flows in clockwise as seen by the observer from the top of the loop.

2. When the magnet moves through the copper loop, the current induced in 
the copper loop sets up a magnetic field that always repel the magnet.

3. Heat is produced in the copper loop.

A 2 only
B 1 and 2 only
C 2 and 3 only
D 3 only

38 The diagrams show three generators, X, Y and Z.

X Y Z

Which is/are alternating current generator(s)?

A X only
B Y only 
C X and Y only
D X and Z only

bar magnet

copper loop
N
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39 The diagram shows a metal bar swinging like a pendulum across a uniform 
magnetic field. The motion induces an e.m.f. between the ends of the bar. 

Which graph represents this e.m.f. during one complete oscillation of the bar, 
starting and finishing at P?

A B

C D

pivot

magnetic field

P
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40 The number of turns in a primary coil and secondary coil of a transformer is Np and 
Ns respectively. 

Which pairs of values for Np and Ns will result in an output voltage of 240 V when 
the input voltage is 20 000 V?

Np Ns

A 2 000 240

B 10 000 240

C 10 000 480

D 30 000 360

***END OF PAPER***
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Section A [50 Marks]

Answer all the questions in this section.

1 A fisherman’s buoy is held submerged in sea water by a rope anchored to the sea 
bed.  Currents in the sea cause the buoy to be displaced so that the rope makes an 
angle of 30 with the vertical as shown in Fig. 1.1.

The buoy may be considered to be acted upon by three forces: the tension T in the 
rope which is 600 N, a horizontal force of sea current D and a vertical force known 
as upthrust V.

Fig. 1.1

By means of a scale drawing, determine the value of the upthrust, V and horizontal 
force, D.

scale …………………………..   [1]

upthrust, V = …………………………..   [2]

force, D = …………………………..   [1]

direction 
of 

current

sea bed

V

D

T
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2 Fig. 2.1 shows a diver working below the surface of a lake.  The density of the water 
in the lake is 1000 kg/m3, the atmospheric pressure at the surface is 1.0 x 105 Pa.

Fig. 2.1

The diver inflates a balloon with air at a depth of 15 m and attaches the balloon to a 
tray of objects.

(a) Calculate the total pressure acting on the balloon at 15 m below the surface 
of the lake.

pressure = …………………………..   [2]

(b) The diver releases the tray and the balloon, and they begin to rise.  The 
temperature of the air in the balloon does not change.  The volume of the 
balloon is 0.3 m3 at 15 m depth.

Calculate the volume of the balloon when it reaches the surface.

volume = …………………………..   [2]

(c) Explain, in terms of the air molecules inside the balloon, why the air pressure 
in the balloon is less at the surface.

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

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

…………………………………………………………………………………….. [2]
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3 Fig. 3.1 shows a cooler box packed with food and a coolant pack is placed on top.
Fig. 3.2 shows the temperature-time graph of the contents over a period of six hours.

                                                       
Fig. 3.1

Fig. 3.2

(a) Explain why the coolant pack must be placed on top of the food in order to 
bring down the temperature.

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

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

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

Manufacturer’s information on coolant pack:

mass = 0.20 kg 

specific heat capacity
of liquid coolant= 3820 J/(kg °C) 

specific latent heat of fusion 
of coolant =2.1 x 105 J/kg

coolant pack

cooler box
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(b) Explain why coolant at solid state is better in keeping the content cold for a 
longer period of time as compare to coolant at liquid state.

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

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

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

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

(c) Using the information given in Fig 3.1 and 3.2, calculate the total energy lost 
by the food to the coolant pack during the period of six hours. Assume that 
there is no energy lost to the surrounding outside the cooler box.

total energy lost = …………………………..   [3]
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4 Fig. 4.1 shows a narrow laser beam directed towards a point A on a vertical wall. 
A semicircular glass block G is placed symmetrically across the path of the beam.

When the beam strikes the wall at A, a bright spot is formed at A. The glass block is 
then rotated about the centre, O, and the bright spot moves down from A to B and 
then disappears.

(a) State the direction of rotation (clockwise or anticlockwise) of the glass block 
G in order to obtain the bright spot to move down from A to B.

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

(b) Explain why the bright spot disappears as it moves beyond B.

..……………………………………………………………………………………….

..……………………………………………………………………………………….

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

(c) Given that OA = 1.50 m and AB = 1.68 m, 

(i) calculate the critical angle of the glass block,

critical angle = …………………………..   [2]

(ii) and hence determine the refractive index of the glass block.

refractive index = …………………………..   [1]

laser

O

Fig. 4.1

G

wall

1.68 m

1.50 m
A

B
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5 Fig. 5.1, not drawn to scale, shows water waves generated by a dipper vibrating in 
a ripple tank with the wave travelling from the deep region to the shallow region.

Fig. 5.1

(a) State what happens to the frequency and speed of the water waves as it 
moves from the deep region to the shallow region.

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

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

(b) The vibrating dipper makes 10 vibrations in 2 s.
Calculate the speed of the water waves in the shallow region.

speed = …………………………..  [2]

(c) The rate of vibration of the vibrating dipper is doubled. 

State what will happen to the speed and the wavelength of the wave in the 
shallow region.

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

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

9.0 cm

dipper
shallow regiondeep region
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6 Fig. 6.1 shows a positively charged sphere held with an insulating handle.  When the 
sphere is brought near the metal plate, the galvanometer needle deflects momentarily.

Fig. 6.1

(a) Explain clearly why there is a momentary deflection in the galvanometer 
needle.

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

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

(b) Suggest a method that would increase the magnitude of the deflection.

…………………………………………………………………………………………

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

(c) State clearly what can be observed when the positively charged sphere is 
removed quickly.

…………………………………………………………………………………………

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

insulating 
handle

metal 
plate

earth

galvanometer
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7 Fig. 7.1 below shows a circuit connected to a battery of unknown e.m.f.

Fig. 7.1

(a) When the switch is opened, the ammeter reads 3.0 A.

(i) Calculate the e.m.f. of the battery.

e.m.f. = …………………………..  [2]

(ii) Calculate the current passing through PSR.

current = …………………………..  [1]

(b) The switch is now closed.  Explain whether a current will flow through QS.

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

…………………………………………………………………………………………

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

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

y

2.0 

P

Q

R

S

4.0 

1.0 2.0 

A
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8 A student has made a battery tester shown in Fig. 8.1.  It uses a magnet, wire that is 
flexible and springy, and a pointer.  With it, she can check whether a small battery is 
“live” or “dead”.  When she connects a battery to the tester, the pointer moves.

Fig. 8.1

(a) Fig. 8.2 shows the magnet and coil as viewed in the direction shown in            
Fig. 8.1. In Fig. 8.2, draw

(i) magnetic field lines around the cross-section of wires AB and CD. [1]

(ii) arrows to indicate the direction of motion of wires AB and CD. [1]

Fig. 8.2

(b) State the observation on the pointer if

(i) the battery delivers less current;

…………………………………………………………………………….. [1]
(ii) the battery terminals are reversed;

…………………………………………………………………………….. [1]
(iii) the battery is replaced by an alternating current source.

…………………………………………………………………………….. [1]

pointer
small 
battery

coil

C
D

S

N

+

viewing 
direction

-
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9 A bar magnet is suspended by a spring so that it can oscillate vertically and freely in 
and out of a coil as shown in Fig. 9.1. The coil is connected to an an oscilloscope.

                                                              

Fig. 9.1

(a) The time-base is switched off, and the oscilloscope is adjusted so that the 
bright spot is in the middle of the screen when the magnet is not oscillating.

(i) Describe and explain what is seen on the screen as the magnet 
oscillates.

….…………………………………………………………………………......

….…………………………………………………………………………......

….…………………………………………………………………………......

….…………………………………………………………………………......

….…………………………………………………………………………......

….……………………………………………………………………….... [3]

(ii) Describe the changes that will be observed on the screen when the 
magnet oscillates at a faster rate.

…………………………………………………………………………………

…………………………………………………………………………….. [1]

 

spring

magnet

coil

bright 
spot
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(b) With the magnet still in motion, the time-base of the oscilloscope is switched 
on. The controls are suitably adjusted until the trace in Fig. 9.2 is seen on the 
screen.

Fig. 9.2

On Fig. 9.2, mark with “X” one position of the bright spot that corresponds to 
the position of the magnet when the magnet is at the lowest point.            [1]

(c) The trace in Fig. 9.2 is obtained when the time-base control is set to 0.50 s/cm. 
Determine the frequency of the oscillation of the magnet.

frequency = ………………………..  [2]

1 cm

1 cm
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Section B [30 Marks]

Answer all the questions in this section.
Answer only one of the two alternative questions in Question 12.

10 Fig. 10.1 shows two of the towers that support a single cable of total length 5.0 km, 
which links a factory to the electrical grid.

Fig. 10.1

If the weight of the cable between two towers is larger than a given force F, then the 
cable breaks.  The value of F depends on the material from which the cable is made.  
The table gives the value of F and other data for three cables made from different 
materials.

cable material F / N resistance of 1 km density
kg/m3

cross-sectional area
m2

1 aluminum 6 000 0.075 2 700 3.0 x 10-4

2 copper 9 000 0.050 8 900 3.0 x 10-4

3 steel 27 000 210 7 800 3.0 x 10-4

(a) Assuming that g is 10 N/kg, calculate

(i) the mass of a copper cable of length 5.0 km,

mass = …………………………….. [2]

(ii) the minimum number of towers needed between the grid and the 
factory to support this copper cable.

number = ……………..…………….. [2]
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(b) The cable used is actually made from aluminium and the current in it is 500 A.

For this cable, calculate

(i) the potential difference (p.d.) between the grid and the factory,

p.d. = ………………………….. [1]

(ii) the power loss in the cable,

power = .………………………… [2]

(iii) the cost of this power loss in 1 day. 1 kWh costs 22 cents.

cost = …………………………. [2]

(c) Using data from the table, explain why

(i) the aluminium is more suitable material than copper for the cable,

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………..… [2]

(ii) steel is an unsuitable material for the cable.

…………………………………………………………………………………

…………………………………………………………………………..… [1]
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11 At a sharp corner on a car racing circuit there is an escape lane, as shown in             
Fig. 11.1.

Fig. 11.1

The escape lane is a bed of small stones.  The escape lane slopes upwards.  A car 
of mass 700 kg approaches at a speed of 40 m/s.  The brakes fail and the car stops 
in the escape lane.

(a) Describe what happens to the kinetic energy of the car as it stops.

…………………………………………………………………………………………

…………………………………………………………………………………………

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

(b) The car comes to rest 40 m along the escape lane, having risen through a 
vertical distance of 3.0 m.  The acceleration of free fall is 10 m/s2.
Calculate

(i) the change in gravitational potential energy of the car,

change = ……………………………[2]

(ii) the average frictional force on the car in the escape lane.

force = ……………………………[3]

(c) The frictional force on the car in the escape lane is not constant.  Suggest one 
factor, apart from the car’s speed, that affects the value of the frictional force.

…………………………………………………………………………………………

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

direction of 
racing car

corner

escape lane
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12 EITHER

An appliance is connected to the live, neutral and earth conductors of the mains 
supply.  The current in the circuit is 4.0 A and the rating of the fuse is 5 A.

(a) Explain what is meant by

(i) live,

…………………………………………………………………………………

…………………………………………………………………………….. [1]

(ii) neutral.

…………………………………………………………………………………

…………………………………………………………………………….. [1]

(b) When a fault occurs in the appliance, no damage or injury is caused provided 
that the correct fuse is used and the metal case is connected to earth.

(i) The 5 A fuse is replaced by a 30 A fuse.

Explain why this presents a risk of damage or injury.

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………….. [2]

(ii) The earth is not connected to the metal case.

Explain why this present a risk of damage or injury.

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………….. [2]
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(c) State one advantage of using a circuit breaker rather than a fuse to protect 
the appliance.

…………………………………………………………………………………………

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

(d) Describe an experiment to check that a fuse blows at 5 A.

In your account

draw a diagram of the apparatus,
describe the procedure to be taken.           [3]

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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12 OR

Fig. 12.1 shows a thermistor connected to a battery of e.m.f. 6.0 V in a circuit.

Fig. 12.2 shows the variation of the voltmeter reading with the temperature of the 
thermistor.

(a) Explain why the voltmeter reading increases as the temperature rises.

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

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

Fig. 12.1

Fig. 12.2
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Sec 4E Physics P2 Page 19 of 19 USS Prelim 2019

(b) Determine the resistance of the thermistor when its temperature is 40 C.

resistance = ……………………………. [3]

(c) On Fig. 12.2, draw a graph to show how the voltage across the thermistor 
varies with the temperature.           [2]

(d) Describe an experiment, using the circuit of Fig. 12.1, to produce the graph 
of the voltmeter reading in Fig. 12.2.

In your account

List all the apparatus you use, apart from the apparatus shown in        
Fig. 12.1,
Describe the procedure you use to obtain the readings.           [3]

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

*** End of Paper ***
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Sec 4E Express (Physics) Prelim Exam Marking Scheme 2019 

P1 MCQ: 

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

P2 Section A: 

1

scale 1 cm : 50 N [A1]
Correct diagram [M1]
upthrust, V = 520 N ± 10 N [A1]
force, D = 300 N ±10 N [A1]

2(a)  Pressure = (1.0 x 105 ) + (15 x 1000 x 10) [M1]
= 250 000 Pa  [A1]

2(b) P1V1 = P2V2
V2  = P1V1 / P2

= (250 000)(0.3) / (100 000) [M1]
= 0.75 m3  [A1]

2(c) As the balloon increases in volume, this causes the number of air molecules per unit 
volume decreases. [A1]
The frequency of the air molecules colliding with the inner wall decreases. [A1]

T

D

V

TTTTTT

VVVVVVVVV
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3(a) The air at the top is cooled and the cold air contracts, becomes more dense and sink. 
[A1]
The warmer air at the bottom rises up to replace the sunken cool air. This cycle 
continues to setup a convection current to bring the temperature down quickly and 
uniformly. [A1]

3(b) The coolant at solid state absorb a lot more heat from the content to change to liquid 
state. It will then absorb more heat to increase its temperature. [A1]
Coolant at liquid state only absorb a limited amount of heat from the content to increase 
its temperature. Therefore, coolant at solid state absorb more heat from the content. 
[A1]

3(c) total energy lost by food = total energy absorb by coolant
     = mlf +mc
     = (0.2 x 2.1 x 105) [M1] + (0.2 x 3820 x 13) [M1]
     = 51 932 J
     = 51 900 J [A1]

4(a) anticlockwise [A1]

4(b) When the glass block is rotated further, the angle of incidence becomes more than the 
critical angle [A1] and the laser undergoes total internal reflection. [A1]

4(c)(i) Angle AOB = tan -1 (1.68 / 1.50)
    = 48.2   [M1]
  c = 180  – 90  – 48.2 = 41.8 [A1]

4(c)(ii) n = 1/sin c
   = 1 / sin 41.8
   = 1.50 [A1]

5(a) Frequency remains the same. [A1]
Speed decreases. [A1]

5(b) f = 10 / 2 = 5 Hz
= 9 / 3 = 3 cm  

Speed = f = 5 x 3  [M1]
= 15 cm/s [A1]

5(c) Speed remains the same. 
Wavelength reduce by half. [A1]

6(a) Electrons are attracted from earth by the positively charged sphere as unlike charges attract. 
[A1]
The flow of electrons which carry negative charges is detected by the galvanometer and hence 
there is a deflection. [A1]
The electrons remain attracted by the positively-charged sphere and they stay in the metal 
plate. There is no flow of electrons and the galvanometer needle return to zero.  [A1]

t

1] + (0.2 xxxxxx 38222222200000 x 1

[A1]

s rotatedddddddddddddddddddddddddddddddd fufufufufufuufufufufufufuufurther, tthehhhhhhehhhhhhhhhhh aangngngngngngnngnggggggngnggggnngggggnnnngggngggnngggggggggggggggggglelelleleleleleleleeellleelelelelleleeleleleleeleeleeeeeleleleleleeleeleeleleeleleelllelle oooooooooooooooffff ff innnnnncicicicicicidededddd nccccceeeeee bebebebebebecomes s ssss s more
and thhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeee lalalaalaalalaalaalalaaaaalaaaaaaaaaaaaaalllaalll seseseseseseseseseseseseseseseeseseseseeesesesesesesesssesssssssssss r rrrrrrrrrrrrrrrrrrrr ununuuununununununuuunuuuununu dedddddddddddddd rgoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessssssssssssssssssssssssssssssssss total internnnnnnalalaalll refleleeeeectctctctctctiioioioioi n. [A[A[A[A[A[A1]1]1]1]1]1]

ngle AOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOB BBBBBBBBBBBBBB = tannnnnnnnnnnnnnnnnnnnnnnnnnnnnnn -1-111-1-1111111111111111 (1(1(1(1(1(11(1(1(1(1(1(1(1(111(1(1111(11111(1(((((((( 6.66666666666666666666666666666666888888888888888888888888888888888 // /////////////////////////////////////////// 111111.111111111111111 505050505050505050505050005050050505050050050505050005055555500000055550555000005055550505500))))))))))))))))))))))))))
 == 4848444444444444444444444444444444444444444444444 .22222222222222222222222222222222222  [M[M[M[M[M[M[M[M[M[M[M[M[M[M[M[M[M[MM[MMMM[MM[M[M[MMM[MM[M[MMM[M[M[MM[MMM[MMM[M[MMMMM[M[MMM[M[M[MM[[MM[[M[MM[M[[[ 1]11]1]1]1]]1]1]1]11]1]1]1]11]1]1]1]11]]111111]11111111111111111111111
c c ccccccc c cccc cc ccc cccccccc = 18118181881818181818181881181111 00000000000000 ––––––––––––  9090909099999099099090999090909990999090990900909909999909009999 –––––––––– 484848484848448484848848484888888888888848848884848888484848888848884844444 .2.22................ = 411111111111111111.8.888888888888888888888888888888 [A[A[AAAAA[AAAA[AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA1]1]11]1]1]1]1]11]1]1]11]1]1]11]11]11]1]11]1]11]1]111]11]]1]1]11]1]1]]1]]1]111111111111

ii) nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ================== 1/1/111111111111 sisisisisssisisissssssisssssssisisssisssissssssssssssisississsss nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn c
 === 1111111111111111 / siiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 414141414141414141414141414141411141411411411141141111441441414444411441444144 .88888888888888888
 = 1.1..1.1..1.1.1.1........111.11111 50550505050505050550550555055005050505055505505050500005000000550505555505555555555  [A[A[A[A[A[A[A[AA[A[A[A[A[A[A[AA[A[AAA[A1]1]]]1]]1]1]]]1]]]1]]]]]]]1]]]]1]]]]]]

queencncncncncncncncnccccncncncncncccnccccncccccccccccccccccccccccccy yyyyyyyyy yyyyyyyyyyyy rereeeemamamamamamammamamamamamamamammmamamammmmmmamamamamammmmaamamammmmmmmmmmmmmmmmmm ininiininiininininininininininininii s thhhhhheeeeee sasasasasasamemmmmm . [A
d deeeeeeeeeeeeeecrcrcrcrccrccrcrcrccccrcrcccrcrccccccccccccccccrccrccrcrcrcrcreaeeeeeeeeeeeeeeee ses...... [A[A[A[A[A[A1]1]1]1]1]1]

2 = 55555555 HHHHHHz
3 cm
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6(b) Use a positively-charged sphere with higher magnitude of charge. [A1]
OR
Bring the sphere closer to the plate.

6(c) The galvanometer deflect momentarily to the other side. [A1]

7(a)(i) Reff = (1/6 + 1/3)-1

  = 2 
Emf = 3A x 2 [M1]

= 6V  [A1]

7(a)(ii) I = 6V / 3 = 2A [A1]  

7(b) The potential difference across PQ is 1A x 2 = 2V. So potential at Q is 6V -2V = 4V
The potential difference across PS is 2A x 1 = 2V. So potential at S is 6V - 2V = 4V. [M1]
Since Q and S has same potential, potential difference is zero, so no current flow. [A1]  

8(a)(i) concentric circles – closer (near to wire), further apart (far from wire)
8(a)(ii)

8(b)(i) deflect less to right [A1]

8(b)(ii) deflect to left [A1]

8(b)(iii) vibrate to and fro between left and right. [A1]

at Q i
ential aatt S S is 6

is zero, soso noo cuc rre

er apart ((fafafaar r r r frfrfrfromomomom wiriririre)e)e)e)
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9(a)(i) A vertical line is seen on the screen. [A1]
When magnet moves down into the coil, there is cutting of magnetic field lines and an emf is 
induced in the coil. This causes the y-plates to be charged which moves the electron beam 
either up or down. [A1]
When the magnet moves up out of the coil, there is cutting of magnetic field lines in the 
opposite direction and an emf is induced in the opposite direction. This causes the y-plates to 
move the electron beam the other direction. [A1]

9(a)(ii) The vertical line becomes longer. [A1]

9(b)

9(c) T = 6 x 0.5 = 3 s [M1]
f = 1/3 = 0.333 Hz [A1]

Section B

10(a)(i) m = 8900 x 5000 x 3.0 x 10-4 [M1]
= 13 350 kg
= 13 400 kg [A1]

10(a)(ii)     number = 133500 N / 9000N [M1]
= 14.83 = 15 [A1] (accept 16) ecf 10a(i)

10(b)(i) R = 0.075 x 5 = 0.375
pd = 500A x 0.375

= 187.5 = 188 V [A1]

10(b)(ii) power loss = I2R 
= 500A x 500A x 0.375 [M1{

    = 93 750 W
    = 93 800 W [A1]

10(b)(iii) cost  = 24h x 93.75kW x $0.22 [M1]
   = $495 [A1]

1 cm

1 cm

X

0.5 = 3 s [M[M[MM[[MMM[MM[M[[M[MM[M[MMM[MMMMMMMMMMM1]1]1]1]1]1]1]1]1]1]11]1]1]1]111]1]1]111]111]1111111]111]1]1]1]1]]]]
1/3 = 0.0.0.0 333333333333333333333333333333333333333 3 3333333333333 Hz [AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA1]1]1]]]]]]]]]]]]1]]1]]]]]]1]]]]1]]]]]1]1]1]]

ion BBBBBBBBBBBBBBBBBBB

mmmmmmmmmmmmmmmmm == 8989898898989898989898989898989898898989898989898998898989899989898999988899999000000000000000000000000000000000000000000000000000000000000000000000 xxxxxxxxxxxxxx 55555555555555555555500000000000000000000000000000000000 0 x xxx 3.3.0 0 x x 110-4 [M
====================== 13131313133131331331313131313133133131313333331313333313133131313111 3333333333333333333333333333333333333333350505050505050505050550505055505055550055555555555  kg
========================== 1313111313111313133311  400000000 kkkkgggg [A[A1]

mbereeeee == 13133500
= 14 8
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10(c)(i) Aluminium wire has a much lower density than copper, about 3 times lower.  
[A1] The number of towers used to support 5km of the wire can be reduced by 3 
times. [A1]

10(c)(ii) The resistance of steel is too high compare to aluminium and copper. This will 
incur lots of power loss. [A1]

11(a) The kinetic energy is converted into thermal, sound [A1] and gravitational potential 
energy [A1] as it stops.

11(b)(i) GPE = 700 x 10 x 3 [M1]
= 21 000 J [A1]

11(b)(ii) KE = ½ x 700 x 402

   = 560 000 J [M1]

  KE = GPE + loss
  Loss  = KE – GPE
  Friction x distance = KE – GPE
  Friction = (KE – GPE) / distance
    = (560 000 – 21 000) / 40 [M1]
    = 13 475 N
    = 13 500 N [A1]
    
11(c) Texture (size of the small stones) of the escape lane, weight of car, [A1]

12 EITHER

12(a)(i) having a high potential [A1]

12(a)(ii) maintain at zero potential [A1]

12(b)(i) When a current of larger than 4.0 A passes through the appliance, the large 
current is not large enough to blow the 30 A fuse. [A1]
The large current can then cause over heating in the appliance and may lead to 
fire. [A1]

12(b)(ii) When there is a fault in the appliance, the metal case may become live. With the 
absence of earth wire, the current is not able to flow between the metal case to 
the earth terminal to blow the fuse or trip the ELCB. [A1]
If a user touches the metal case, large current will flow through the user between 
the metal case and the earth and may lead to electric shock. [A1]

12(c) When large current trip a circuit breaker, we do not need to replace the circuit breaker. 
But we will need to replace a fuse if it is blown by a large current. [A1]

GPEEEEEEEEEEEEEEE
GPE) / ddisisisisisisisisisisisisisistatatatatatatatatatatatatatatatatatancncncncncncccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

(560 0000000000000000000000000000000000000 ––––– 212  00000000000000000000000000000)) ) ))))))))))))))) / 404000000000000000000000000000 [M[M[[MMMMMM[M[MM[M[MMMMM[M[M[[M[MM[MMM[[[[[MM[MMM[[[M[[[M[M[[MMMMMM[[[[M[M[M[MM[[M[[[M[M[M[MMM[MMMMMMMMMMM[MMMMMMMMMMMM[M[[M[M[[[ 11111111]11]1]11111
= 1333333333333333333333333333333333333333333333333333 444444444444444444444444444444444444444475757575757575757575757575757757577757577775777775757775555555555555555 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
= 1313 555000000 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN [A[AA[A[A[A[A[AA[A[A[A[A[AAA[A[A[A[[[[[A[[[[[[[[[[[[[[ 1]1]1]1]1]1]]1]1]]1]1]1]1]]1]1]1]]]]]1]]11

ure (sssssizizzizizzzzzzzzzzizzzizizizizzizizizzizze e of tttttttttttttttttttttttttttttttttttttttttttttthehehheheeeeeeeheheeeeeheheeeeeeeheeeeeeeeeeeeeeeeeeeeeeeeeeee sssssssssssssssssssssssmammmmmmmmammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmammammmmmmall sssssssssssssssssssstotottottotottotottttottotototottototototottotototottotototooooooooooooooooneneneeeeneneeeneeeeeeeeeeeeneeeneeees)s)s)s)s)s)ss)s)s)s)ss)s)s)s)s)sss)sssss)ssssss)s)sss)))))))))))))))) oof the eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeescscscscscscscscscscscscsscscscsscscscscsssssscsscsscsscsssscscscsssccscsccccccccccscsssccccs aapapapapapapapapapapaaapapapapapapaaapaaapaaaaaaaaaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeee lane,,,,,,, weweweweweweigigigigigightttttt of ca

EITHEHEEEEEEEEEHEHEHEEEEHEHEEHHEEEEEEEEEEEER

i) hahahahahahahahahahahahaahahahahahhahhhahhhahahahhhahhhhhhahahhhhaahaaaaaaaaaaaaaaavivivivvviviivivivvivivivivivivvvviiiiingngnngngngnngnngngnnngngngngngngngngngnngngngnnnngnngnnngnnngnngngngnngggggggggggg aaaaaaaaaaaaaaaaaa hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhigh popoopopopopoopoopopooopopoopoooopoopopooopopopoopoopopooopopooopopppopopopopopopoppopoppopppoppopoppopoppppopopppooppop tetetetteteteteteetetetetetettettettetettetetetteetetetteteeteteetetetttteeentntntntntnntntntnntnntntntnntntntntntntntnnnnn iaiaiaiaiaiaaiaiaiaaiaaaaiaiaiaiaiall llllllllllllll [A1]

mamamamamamamammamammmmammmmmmmmamamammammmmmmmmammmaininininininiiniininiiinininiiinnntatatatataaaaatataaatatatatatatataatttatatataaaattataaaaaattataataaatattttttttt ininininininininininninnnnnnnnininnninnininnnininnnnnnnnninnnnninniin aaaatt t t ttt tt tttttt tt tt ttttttttttttttttttttt zezezezezezezezezezezezezezezezezezezezezezezzezzzzzezzezezezzzzzezezezezzzezezezezeeeeeezzezzerororroroorororororororororrorororororrorororrrrororrrooroorrorrrrorrrrrr  pototototototenenenenenentitititititialalalalalal [A[A[A[A[A[A1]

WhWhWWhWhWhWhWhWhWhhWWWhhhhhhhWhhhhhhhhhhhhhhhhhenenenenenenenenenenenenenenenennnnnnnneee aaaaaaaaaaaaaaa currrrrrrerererererentntntntntnt ooooooffff ff larg
current tt ttt isisisisisis nnnnnnotototototot large

he lalalalalaargrgrgrgrgrge cur
[A1]
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12(d)

Diagram [A1]

1. Adjust rheostat to give the largest resistance and minimum reading in ammeter.
2. Adjust rheostat slowly to decrease the resistance and increase the ammeter reading to 

4 A.
3. Adjust rheostat slowly to increase the ammeter reading by 0.1A each time. [A1]

4. Repeat step 3 until bulb goes off. When the bulb goes off, this indicates that the fuse 
has blown.

5. The reading on the ammeter just before the bulb goes off is the current which blows the 
fuse. [A1]

12 OR

12(a) When temperature increases, the resistance of thermistor decreases. [A1]
The potential difference across the thermistor decreases.
Since the emf remains constant, the potential difference across the resistor increases. 
[A1]
Therefore the voltmeter reading increases.

12(b) At 40 C, pd across resistor = 3.6V

Current = 3.6V / 1600 = 0.00225 A [M1]

R of thermistor = (6V-3.6V) / 0.00225 A [M1]
= 1070 [A1]

battery

5 A fuse

A Ammeter

Rheostat

nce and mmmmininininimimimimumumumum reaeaeaeadid ngngngng in a
he resistanceeeeee ananananaaaaaaaaaaaaaaaaaaaaaa ddddddd innnnccccreaaaasesesese tttthehehehe aaaamm

crease theeeeeeeeeeeeeee aaaaaaaaaaaaaaammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmetetetetetetetettetetetetetettetetetetetttetetettetetetetetttetetetettttetetetettetetetetetetetteteteteteteteteteteteteeettteeteteteetetetteteeteteteeteeteteteetetetetttetettetttetttttteeeeeeeeeetererereeeerererereeerererererererererereereerererererereeerererereerererereereeeeeeeereereeerreeeeeereeeeeerreeeeeeereeeeeeeee rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreaeaeaeeeeeeaeaeeaeaeaeaeaeaeaeaeaeaeaeaeaeaeeeeaeaeaeaeeeaeaeaeaeaaaaaaaaaaaaaaaddddddddiddidididididdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd ngngngng byby 00.1.1A A each tim

l bulbbbbbbbbbbbbbbbbbbbbbbb gogogoggogogogoggoggogogogogogogogoogogoogoogooogoogoogggggggggg esesesesesesseseseseseseeeeeeseseseeeeeseeseesee oooooooofffffffffffffffffffffffffffff . WhWWWWWWWWWWW ennnnnnnnnnnnnnnnnnnnnnnnn ttttthhehhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh  bulb gooesesese ooooff, ththththisisisis indiccccatatatateseseses that t

ing on tttttttttttttttttttttttttttttttttttttttttttheheehehheeeheheheehehhehheheeheeheheeeeeeee aaaaaaaaaaaaaaaaaammmmmmeteteteeeteteteeteeeeeeeeeteeteeeeteeeetetttttttttererererererrrererererererererrererererrrrrerreereeeeeeeeeeeeee jjjjjjjjjjjjjjjjjjussssssssssussssssssssssst tttttttttttttttttttttttttttttt bbebebebebebbbebebbbebbebbbebebebebebebebebebebebbbbbbbbbbbbbb fffffffffffffffffffffffffffffffffforororororororororororoororoororooooorooooroorooooorrrrrre eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee thttttttttttttttttttttt e bububububububububububububububububububuubububububububububububbubububububububbbbbbbububbbbbbbbub lb goeeeessss ooooff issss tttthehehehe ccccurrentfffffffff
[A1]]]

OR

hennnnnnnnnnnnnnnnnn ttttttttttttttttememememememememememememeeemememeeemememeememeeeeeeemeeemmmmpepeppepepeppepeppepepepepepepepepepeppeppepeppepepeppeppepppepeppeeeeepeepeeeeerararaarararararaarararaaarararararaarararaaararrarraaraaattututtttututttututututututtututututtututtutttttttt rerereerererererereererererereererereerereeereererereeereererrereeerrrrerrrrr iiiiiiiiiiiiiiiiiiiiiiiiiincncncncncncncnccncncncncncnncnncncnccccncnccncncnncnncncccncncnnnn rrrrrererrrrrrrrr asssseseseses,,,, ththththe resis
pooooooooooooteteteteeeteteteteteteteeeteeeeetteettetteeeeeeentntntntntntntntntntntntntntntntntntnnntnnttntnnnn iaiaiaiaiiaiiaaiaaiiaiaaiaaiiaiaiaiaiaaaaaiaiaaaaai l dididddiddididididdidddddidddddddddidididdidididddddddddddd ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeee encececece aaaacrcrcrcrosooo s the
e thhhee eeeee e eeeee ee eeee emememememememememememememememememememmemmmeeeeeeeee fffffffffffffffffffffffffffffffff remamamamaininininssss coccc nsta

re ththee vvoltme
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12(d)

Apparatus:
a. Retort stand
b. Beaker
c. Plastic sheet
d. Laboratory thermometer
e. Wire gauze
f. Tripod
g. Bunsen burner

[A1]

Procedures:
1. Setup as shown in diagram. Use water use temperature of about 5 C 
2. Wrap the thermistor in a plastic sheet to prevent water from entering the thermistor and 

immerse it into the beaker of water. [A1]
3. Heat the water.
4. When thermometer shows 10 C, record the voltmeter reading.
5. Repeat step 4 for every increase in 10 C until thermometer reaches 100 C.[A1]
6. Tabulate Temperature of Thermistor (T) and voltmeter reading of resistor (V).
7. Plot a graph of V against T.

rature offfff f abouououuuut 5
ent waterrrrrr ffffffrorororororommmmmm enenenenenentetetetetetering t

]

C, recororororrrorrrorororrrororororrororororrrororrrrorrooooo dddddddddddddddddd the  vovovovovovovovovovovovovovovovovovovovovovovooooovv ltltltltltltltltltltltltltltltltltltltltltltlttltltlttttttmemememmmememmemmemmememememememememememmemememememememmememememeeeeeeeeeeetetetetetetetettetetttetetetetetettttteteeeteeeeeteeeeeeteteteteeteeeeteteeteteteeeeteteteeeeeeeeeeeeeeeteeeeeer rrrrrrrrrr rrrrreeeeeae diiiiiingngngngngng.
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   2 
 

Answer all questions. 
 
1 Three groups of quantities are shown below.  

 
I mass, force, weight  
II weight, work done, acceleration  
III weight, force, displacement 

 
Which group of quantities consists of only vectors?  
A I only B I and II only  C III only D All of them 

 
 

2 A sphere runs along a smooth rail from P to Q as shown. 
 

 
 
Which of the following graphs best represents the variation of the distance d travelled by the 
sphere with time t? 

A B 

 
 
 
 
 
 
 
 

 

C D 

 
 
 
 
 
 
 

 

 

distance / m 

t / s 

distance / m 

t / s 

distance / m 

t / s 

distance / m 

t / s 
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3 A car, which was travelling due east at a speed of 3.6 m / s initially, changes direction and travels 
due west at a speed of 6.2 m / s.  
 
Taking the direction to the east as positive, determine the change in speed and velocity.  
 

 change in speed (m / s) change in velocity (m / s) 
A 2.6 – 2.6 
B 9.8 2.6 
C 2.6 9.8 
D 2.6 – 9.8 

 
 
4 A wooden block that is pushed along a horizontal flat surface moves at constant speed.  
 

Which statement is correct?  
A The frictional force is greater than the pushing force.  
B The frictional force is equal and opposite to the pushing force.  
C The frictional force is less than the pushing force.  
D The frictional force increases as the block moves at constant speed.  

 
 
5 A magician pulled a tablecloth swiftly off a table top. An empty glass which was set on the 

tablecloth remained on the table top when the table cloth was removed.  
 
Which of the following modifications would make this performance easier? 
A use a rough table cloth  
B use a glass of a lighter mass     
C wet the table cloth  
D fill the empty glass with water  

 
 
6 Suppose some aliens landed on several planets.  

 
alien mass / kg weight / N 

P 40 80 

Q 20 200 

R 10 200 

S 20 400 
 
From the information given, which two aliens are likely to have landed on the same planet?  
A P and S  
B Q and S  
C Q and R  
D R and S  
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7 The following density experiment was set up. 
 

 
 

Which of the following is a possible density for iron? 
A 600 kg / m3 B 1000 kg / m3  C 8000 kg / m3 D 14 000 kg / m3 

 
 
8 The diagram below shows a uniform 5.0 m beam. The beam is supported at P and Q. A man of 

weight 800 N stands at M such that QM = 2.0 m. Assume that the mass of beam is negligible. 
 

 
 
What are the reaction forces at P and Q due to the weight of the man? 
 

 reaction force at P reaction force at Q 
A 300 N 500 N 
B 320 N 480 N 
C 400 N 400 N 
D 480 N 320 N 

 
 
  

gas jar  

oil ( 800 kg / m3)   

water ( 1000 kg / m3)   

mercury ( 13 600 kg / m3)   

iron   

2.0 m 

P Q 
M 

5.0 m 
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9 A die is unbiased when its centre of gravity (CG) is at its geometrical centre whereas a biased 
die has its centre of gravity nearer to one of its six faces. 

 
The diagram below shows an unbiased dice. 

 

 
 

Which one of the following biased dice has a higher chance of getting a ‘6’ on top after it is 
rolled? 

A B 

  

C D 

  
 
 
  

CG 
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10 The diagram shows a simple mercury barometer. The height of mercury, h, was recorded as  
76 cm. 

 
Which of the changes will result in a smaller h being observed? 
A conduct the experiment under a shelter  
B conduct the experiment below sea level  
C tilt the mercury barometer  
D replace the mercury with a liquid of a greater density  
 
 

11 The diagram shows a forked tube containing mercury, air in one branch and a vacuum in the 
other. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is the pressure exerted by the air? 
A 50 mm Hg B 150 mm Hg C 600 mm Hg D 750 mm Hg 

 
 
12 A ball of mass 0.50 kg is released from rest at a height of 3.0 m above the ground. 
 

Assuming that air resistance is negligible, what is the kinetic energy of the ball when it is 2.0 m 
above the ground? Take the acceleration due to gravity to be 10 m/s2. 
A 5.0 J B 10.0 J C 15.0 J D 25.0 J 

 

mercury 

vacuum air 

h = 76 cm 

vacuum 

mercury reservoir 
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13 When a liquid evaporates, its temperature is lowered.  
 
Which of the following is the most appropriate explanation for this observation?  
A The liquid lost transferred heat to the surroundings.  
B The average internal kinetic energy of the molecules in the liquid decreased.  
C The total internal energy of the liquid decreased.  
D The total internal kinetic energy of the molecules in the liquid decreased.  

 
 
14 A match would ignite if held 10 cm above a Bunsen flame but not if held 10 cm away to one side 

of the flame.  
 

This is because the match above the Bunsen flame gains more thermal energy through 
A convection.  
B conduction.  
C radiation.  
D diffusion.  
 
 

15 The diagrams show the scale of a voltmeter connected to a thermocouple thermometer. 
 

 
 
 

 
What is the temperature of the liquid? 
A 12.5 oC B 100 oC C 125 oC D 150 oC 

 
 
16 18 000 J of energy is required to increase the temperature of 2 kg of liquid by 4 °C.  

 
What is the heat capacity of the liquid? 
A 2250 J / K B 4500 J / K C 9000 J / K D 12 000 J / K 

 
 
  

ice point      steam point             unknown 
                temperature 
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17 A solid substance is placed in a boiling tube and heated steadily. The temperature-time graph of 
the substance is shown below. 

 

 
 

At which portion(s) do the substance gain internal potential energy?  
A PQ and QR only  
B PQ and RS only  
C RS and ST only  
D QR and ST only  

  
 
18 The graph shows the displacement-distance graph of a sound wave. The sound wave is 

travelling to the right. Three of the particles X, Y and Z in the sound wave are marked below. 
 

 
 

Which particle(s) in the graph above is/ are centre(s) of compression? 
(Assume that a displacement to the right is positive displacement and a displacement to the left 
is negative displacement.) 
A particle X  
B particle Y  
C particle Z  
D particles X and Z  

 
 

displacement / cm 

distance / cm 
X 

Y 

Z 

temperature / °C  

time / min  

P 

Q 

S  

R  

T  
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19 In a ripple tank experiment, a dipper is connected to a motor to generate water waves.  
 
If the motor rotates with higher speed, what is the effect on frequency, wavelength and speed of 
the water waves generated?  

 
 frequency wavelength speed 

A decreases increases decreases 
B decreases increases no change 
C increases decreases increases 
D increases decreases no change 

 
 
20 A ray of light is incident normally at the curved surface of a semicircular transparent block. It is 

found that the light deviates by 55˚ from its original path and emerges as shown below. 
 
 
 
 
 
 
 

 
What is the refractive index of the material of the block? 
A 1.00 B 1.22 C 1.74 D 2.00 

 
 
21 The diagram shows how light travels through the optical fiber of an endoscope used to look into 

stomach of ulcer patients. X represents the inner material of the optical fiber while Y represents 
the outer material.  

 

 
 

Which of the following statements is false?  
A No light is lost through the optical fiber.  
B The refractive index of X is greater than the refractive index of Y.  
C The refractive index of Y is greater than the refractive index of X.  
D The light in the optical fiber obeys the Laws of reflection.  
 
 

  

55˚ 

Y 
X 
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22 The table shows the properties of some waves.  
 
Which of the following correctly describes the properties of the waves? 
 

 waves types of waves speed of wave in vacuum 
A gamma rays longitudinal 3.0 x 108 m / s 
B X-rays transverse 3.0 x 108 m / s 
C radio waves transverse 340 m / s 
D sound waves longitudinal 340 m / s 

 
 
23 The statements below describes the property of a kind of electromagnetic wave. 
 

I It causes chemical reactions and causes many substances to glow or fluoresce. 
II It causes human skin to have sunburn due to prolonged exposure to the Sun. 
III It has a wavelength shorter than that of visible light. 

 
Which electromagnetic wave is best described by the statements? 
A ultraviolet ray  
B infra-red radiation  
C microwave  
D gamma rays  

 
 
24 A boy strikes a rigid metal fence with a stick to create a sound along the fence. A girl listens with 

her ear against the fence. One second after the fence is struck, the girl hears a sound through 
the air. 

 

 
 

How long will it take for the sound to reach the girl through the fence? 
A 0.0 s  
B less than 1.0 sec  
C 1.0 s  
D more than 1.0 sec  

 
 
  

stick 

girl boy 
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25 The figure below shows a light and neutral conducting sphere suspended vertically by an 
insulated thread near a charged conductor. The sphere moves towards and touches the charged 
conductor.  
 
In which position will the light conducting sphere come to rest?  
 

 
 
 
26 The diagram shows a rectangular block with dimensions x, 2x and 3x. 
 
 
 
 
 
 
 
 
 

P, Q and R mark the opposite faces on the block across which a potential difference is applied. 
 

Across which two faces would there be maximum electrical resistance? 
A the faces labelled P  
B the faces labelled Q  
C the faces labelled R  
D the resistance is the same, whichever pair of faces is used  
 
 

  

x 

2x 

3x 
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27 A handphone battery requires 900 C of charge before it is 100% charged.  
 

The following diagram shows the characteristic voltage-current graph of the charging circuit.  
It initially displays ohmic behaviour at low voltages but its gradient increases as the circuit heats 
up.  

 

 
 

The phone is plugged into a 255 V supply.  
 
Which of the following shows the time required to charge the phone to 100%? 
A 1800 s  
B 1.8 hours  
C slightly more than 1800 s  
D slightly less than 1800 s  
 
 

28 The diagram shows a circuit in which all the switches are open. 
 
 
 
 
 
 
 
 
 

Which switch positions give a resistance of 4.0  between X and Y? 
 

 S1 S2 S3 
A closed closed closed 
B closed closed open 
C closed open closed 
D closed open open 

 
 
  

5.0   

5.0   

1.5   
S1  

S2  S3  

X  Y  
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29 The diagram shows a thermistor and a light-dependent resistor connected in series. 
 

 
 

Which of these conditions will result in the maximum resistance between X and Y? 
 

 temperature lighting 
A warm bright 
B warm dim 
C cool  bright 
D cool dim 

 
 
30 The diagram below shows a potential divider circuit. 
 

 
 

What happen to the brightness of the lamps as the contact X moves from Q to P? 
 

 lamp 1 lamp 2 
A dimmer brighter 
B brighter  brighter 
C brighter  remains the same 
D brighter  dimmer 

 
 
31 The cost of a unit of electricity is $0.10. 

 
appliance power rating time used (hours) 

lamp 100 W 5 

heater 1.5 kW 3 

cooker 3 kW 0.5 
 
What is the total cost when all these appliances are used for the durations shown above? 
A $0.065 B $0.65 C $2.65 D $50.60 

 

X Y 

X 

P 

Q 

lamp 1 

lamp 2 
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32 The diagram shows the three wires of an electrical supply connected to a water heater.  
 

 
 

What is the amount of current that flows through each of the wires when the water heater is 
switched on? 

 
 brown wire blue wire yellow and green striped wire 

A 8 A 8 A 8 A 
B 8 A 0 A 0 A 
C 8 A 0 A 8 A 
D 8 A 8 A 0 A 

 
 
33 The diagram shows a magnetic field lines pattern.  
 

 
 

Which pair of bar magnets will produce the magnetic field as shown above? 

A B 

  

C D 

  
 
 
34 Which one of these statements best describes magnetic induction? 

A Magnetic induction is the reason why unmagnetised material may be attracted 
by a magnet. 

 

B Induced magnetism is always permanent.  
C Magnetic induction is the same as electromagnetic induction.  
D The material to be induced must be in physical contact with the magnet.   

yellow and green 
striped wire 

 blue wire 

 brown wire 
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35 Three identical compasses are placed over a wire loop as shown in the diagram below. 
 

X Z

Y

 
  

The switch is now closed. 
 
Which row shows the correct orientation of each compass after some time? 

 
 compass X compass Y compass Z 

A no change down left 
B no change up right 
C left down left 
D left up right 
 

 
36 Two current-carrying wires X and Y are arranged in parallel as shown below.  

 
 
 What is the direction of the electromagnetic force on each wire?  
 

 wire X wire Y 
A to the left to the left 
B to the left to the right 
C to the right to the left 
D to the right to the right 

 
 
 

X 

Y 

Z 

wire X wire Y 
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37 One end of a wire Y is immersed in a conducting liquid while the other end X is connected to a 
battery and is free to rotate. The direction of the current in the circuit is indicated. A cylindrical 
magnet is placed in the centre of the conducting liquid with the North Pole facing upwards.  

 

 
 

When viewed from the top, which direction will the wire XY move?  
A clockwise  
B anti-clockwise  
C towards the magnet  
D away from the magnet  

 
 
38 The following diagram shows three electrical generators.  
 

 
  X       Y      Z 

 
Which generator(s) provide an alternating voltage? 
A X only B Y only C X and Y only D X and Z only 

 
 
  

current 

d.c. power source 

metal dish 

conducting liquid 

magnetic field lines 

X 
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39 The circuit below shows a resistor R connected to a 20 V d.c. power supply through a 
transformer of turns ratio 1 : 10. 

 

 
  

What is the voltage across R after some time?  
A zero B 20 V a.c C 200 V d.c D 200 V a.c 

 
 
40 An alternating supply with a period of 0.040 s is connected to a cathode-ray oscilloscope (c.r.o). 
 

 
What is the time-base setting of the c.r.o? 
A 0.4 ms / cm B 1 ms / cm C 4 ms / cm D 10 ms / cm 
 
 

–– End of paper –– 
 
 
 
 
 
 
 
 
 
 

 

R 

1 : 10 
power supply 

 

20 V d.c. 

www.KiasuExamPaper.com 
524



Name:      ______ ( ) Class:  ___ 
  

 

WHITLEY SECONDARY SCHOOL 
A Caring and Learning Community 
Discipline * Integrity * Respect * Responsibility 

 

PRELIMINARY EXAMINATION 2019 
 

SUBJECT : PHYSICS Paper 2 (6091/02) 

LEVEL : Sec 4 Express 

DATE : 29 Aug 2019 (Thur) 

DURATION : 1 hr 45 mins 

TOTAL MARKS: 80 

  

  
 
 
INSTRUCTION TO CANDIDATES 
 
Do not open this booklet until you are told to do so.  
Write your name, class and index number in the spaces at the top of this page. 
Write in dark blue or black pen in the spaces provided on the Question Paper.  
You may use a soft pencil for any diagrams, graphs or rough working.  
Do not use staples, paper clips, highlighters, glue or correction fluid/tape. 
  
Section A [50 marks] 
Answer all questions. Write your answers in the spaces provided on the question paper. 

 
Section B [30 marks] 
Answer all questions. Question 10 has a choice of parts to answer. 
Write your answers in the spaces on the question paper. 
 
Candidates are reminded that all quantitative answers should include appropriate units.  
Candidates are advised to show all their working in a clear and orderly manner, as more marks are 
awarded for sound use of physics than for correct answers.  
 
At the end of the examination, fasten separate writing 
papers (if any) securely to the Question Paper. 
The number of marks is given in brackets [  ] at the end 
of each question or part question.  
 
 Take acceleration due to gravity, g as 10 m / s2. 
 

 
The document consists of 19 printed pages including this cover page. 

For Examiner’s Use 

Section A  / 50 

Section B  / 30 

Total  / 80 

www.KiasuExamPaper.com 
525



 
2 

Section A [50 marks] 
Answer all questions in this section in the spaces provided. 

 
1 A ball is given a push to start it rolling freely up a slope. The velocity-time graph in Fig. 1.1 

shows the change in the velocity of the ball with time.  
 

 
Fig. 1.1 

 
(a) State the time when the ball reaches the highest point on the slope.  

 
time = …….………………….. [1] 

 
(b) Determine the acceleration of the ball at the highest point on the slope.  

 
 
 
 
 
 
 
 
 
 
 

acceleration = …….………………….. [2] 
 
 

(c) Determine the average speed of the ball between 2.0 and 12.0 s. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

average speed = …….………………….. [2] 
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(d) On Fig. 1.2, sketch the displacement-time graph of the ball between 0.0 s to 12.0 s. [2] 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Fig. 1.2 
 
 
2 A manhole cover is a plate to cover the opening of a manhole or a hole on the ground leading 

to a sewer. A manhole cover is typically round in shape as shown in Fig. 2.1.  
 

 
 

Fig. 2.1 
 

Fig. 2.2 shows the side view of a manhole cover hinged at X and with a handle at Y.  
 
 
 
 
 

 
 
 
 
 
 

Fig. 2.2 
 

(a) On Fig. 2.2, draw and identify all the forces acting on the manhole cover. [2] 
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(b) The manhole cover has a weight of 45.0 N and the centre of gravity is 30.0 cm from the 
hinge at X. The handle is 55.0 cm from X. 
 
(i) Explain the term the moment of a force about a point. 

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

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

(ii) A pulling force is applied at Y to lift the manhole cover.  
 

Explain why it is easier to lift the manhole cover if the pulling force at Y is normal to 
the manhole cover. 

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

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

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

(iii) Calculate the minimum pulling force applied at Y to lift manhole cover.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

minimum pulling force = …….………………….. [2] 
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3 Fig. 3.1 shows a set of traffic lights supported by two cables, A and B, which hang from a pole. 
The set of traffic lights is in equilibrium. 

 

 
Fig. 3.1 

 
The weight of the set of traffic lights is 350 N. The weight of the cables and pole is negligible. 
The tensions in the cables A and B are T1 and T2 respectively. 

 
In the space below, draw a labelled vector diagram to show the resultant of the two 
tensions.  State the scale used and determine the magnitudes of T1 and T2. [2] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

scale = …….………………….. [1] 

T1 = …….………………….. [1] 

T2 = …….………………….. [1] 
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4 Fig. 4.1 shows the plan of a bedroom and part of the main room of a house and their 
respective temperatures. Other rooms are not shown. 

 
Fig. 4.1 

 
Fig. 4.2 shows all the thermal energy inputs to the bedroom in one hour. 

 
thermal energy input to bedroom energy / J 

through the door and walls from main room 4.5 ×104 

through the walls from outside of house 2.3 × 106 

through the window 1.1 × 106 

from the person sleeping in bedroom 2.0 ×105 
 

Fig. 4.2 
 

(a) Explain why more thermal energy enters the bedroom from the outside of the house than 
from the main room.  

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

…..…..….…………………..………...…...……………………………………….…………….. [1] 
 
(b) An air conditioner keeps the temperature constant in the bedroom by removing thermal 

energy.  
 

(i) Identify a suitable location of the air conditioner in the bedroom for maximum 
efficiency.  

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

(ii) Explain how the location in (b)(i) cools the bedroom efficiently. 

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

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

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

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

…..…..….…………………..………...…...……………………………………….………... [3] 
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(iii) A person sleeping in the bedroom.  
 
Calculate the power of the air conditioner required to keep the temperature in the 
bedroom constant. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
power = …….………………….. [2] 

 
(iv) State an assumption made in the calculation for (b)(iii).  

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

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

www.KiasuExamPaper.com 
531



 
8 

5 An experiment is conducted to determine the specific latent heat of fusion of ice.  
 
Fig. 5.1 shows two set-ups in the same room. The immersion heater in setup 1 is connected to 
a 12 V power supply and the current is 10.0 A. The heater in setup 2, which serves as a control 
in the experiment, is not connected to any power supply. 
 

 
          setup 1          setup 2 

Fig. 5.1 
 
The immersion heater in setup 1 is switched on until water flows at a steady rate from the 
funnel, for a duration of 5.0 minutes. 
 
Fig. 5.2 shows the data collected from the experiment after 5.0 minutes. 

 
 setup 1 setup 2 

mass of empty beaker / g 60 60 

mass of beaker with melted ice / g 192 85 

mass of melted ice / g   
 

Fig. 5.2 
 

(a) Define specific latent heat of fusion. 

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

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

(b) Fill in the blanks for Fig. 5.2. [1] 
 

(c) Setup 2 is known as a control set.  
 
Explain the purpose of having a control set in this experiment. 

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

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

melted ice 

beaker 

funnel 

crushed ice 

immersion 
heater 

12 V 
power 
supply 

control  
(no power) 
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(d) Calculate the heat energy provided by the immersion heater for 5.0 minutes. 
 
 
 
 
 
 
 
 
 
 
 
 

heat energy = …….………………….. [2] 
 

(e) Calculate the value of the specific latent heat of fusion of ice. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

specific latent heat of fusion = …….………………….. [3] 
 

(f) The actual value of specific latent head of fusion of ice is smaller than that calculated in (e). 
 
Suggest and explain why. 

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

…..…..….…………………..………...…...……………………………………….…………….. [1] 
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6 A plastic rod is initially electrically neutral. It is rubbed with a cloth and becomes positively 
charged. After charging, the rod is held close to a suspended table-tennis ball shown in  
Fig. 6.1. The table-tennis ball is covered with metal paint and is initially uncharged.  

 

 
Fig. 6.1 

 
(a) Describe what happens to the charges on the electrically neutral plastic rod when it is 

rubbed with a cloth. 

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

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

(b) Describe what happens to the charges on the metal-painted table-tennis ball as the 
positively-charged rod is brought close to the ball. 

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

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

(c) The ball swings towards the positively charged rod.  
 
Explain why this happens. 

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

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

…..…..….…………………..………...…...……………………………………….…………….. [2] 
 
(d) When it is a few centimetres away from the rod, the ball is briefly touched by a wire 

connected to earth.  
 
In terms of the movement of charges, describe what happens to the charge on the ball. 

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

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

…..…..….…………………..………...…...……………………………………….…………….. [2] 
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7 A 600 Ω resistor and a thermistor are connected in series with an ammeter and a power supply 
of 20 V d.c. (direct current). A voltmeter is in parallel with the resistor.  

 
Fig. 7.1 shows the circuit diagram. 

 

 
Fig. 7.1 

 
The ammeter reads 0.025 A.  
 
(a) Calculate the reading on the voltmeter. 
 

 
 
 
 
 
 
 

voltmeter reading = …….………………….. [2] 
 
(b) Calculate the resistance of the thermistor. 

 
 
 
 
 
 
 
 

resistance = …….………………….. [2] 
 

(c) Temperature of the thermistor increases. 
 

(i) State and explain what happens to the ammeter reading. 

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

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

…..…..….…………………..………...…...……………………………………….………... [2] 
 
(ii) State and explain any change to the voltmeter reading. 

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

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

…..…..….…………………..………...…...……………………………………….………... [2] 
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Section B [30 marks] 
Answer all questions in this section in the spaces provided.  

Question 10 has a choice of parts to answer. 
 
8 Fig. 8.1 shows a cylindrical tank with two taps at P and Q. The tank, which contains oil, is 

resting on a horizontal surface.  An empty horizontal tube is attached to tap P and an empty  
U-tube is attached to the tap Q. The other ends of the tubes are open. Both taps are initially 
turned off. Taps P and Q may be replaced with steel, copper or aluminium taps. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 8.1 
 

Fig. 8.2 consists of information related to the operation of the taps. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 8.2 
 
(a) Calculate the oil pressure acting on tap Q. 

 
 
 
 
 
 
 
 
 
 
 
 

 oil pressure = …….………………….. [2] 
 

  

atmospheric pressure 1 x 105 Pa 
density of oil 800 kg/m3 
gravitational field strength 10 N/kg 
height difference between tap P and tap Q 20 m 
height difference between oil surface level and tap Q 15 m 
base area of tank 18 m2 
cross-sectional area of horizontal tube 0.05 m2 
cross-sectional area of U-tube 0.03 m2 
cross-sectional area of steel tap replacement 0.02 m2 
cross-sectional area of copper tap replacement 0.03 m2 
cross-sectional area of aluminium tap replacement 0.04 m2 

P 

Q 
oil 

oil surface level 

vacuum 
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(b) Tap Q is a copper tap. 
 
Calculate the net force acting on tap Q when it is turned on. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 net force = …….………………….. [3] 
 

(c) When only tap P is turned on, the oil starts to flow into the horizontal tube. 
 
Suggest why the rate of flow of oil into the horizontal tube is not constant as the level of oil 
falls in the tank.  

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

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

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

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

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

(d) State whether steel tap, copper tap or aluminium tap should be installed at P for greater 
rate of flow of oil. Explain your answer. 

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

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

…..…..….…………………..………...…...……………………………………….…………….. [2] 
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9 Fig. 9.1 shows a ray of light incident on an interface of air and corn oil at an angle, i equals to 
35°. The ray is transmitted through parallel layers of corn oil and glycerol and is then reflected 
at the surface of a plane mirror, located below and parallel to the glycerol layer. The ray then 
emerges from the corn oil back into the air. The refractive index of corn oil is 1.48. 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

Fig. 9.1 
 
(a) Calculate the angle of refraction of the light ray when it travels from air to corn oil.  

 
 
 
 
 
 
 
 
 
 
 

angle of refraction = …….………………….. [2] 
 

(b) Explain why the light ray did not bend at the corn oil and glycerol interface.  

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

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

…..…..….…………………..………...…...……………………………………….…………….. [2] 
 
(c) Calculate the critical angle of light in the corn oil. 

 
 
 
 
 
 
 
 
 
 

 critical angle = …….………………….. [2] 

i 

corn oil 

plane mirror 

glycerol 

normal 

air 
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(d) Explain why the reflected ray from the mirror will not undergo total internal reflection at the 
corn oil and air interface, regardless of the values of i. 

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

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

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

(e) Complete the ray diagram in Fig. 9.1 to show the path of the refracted light ray until it 
returns to air. 

[2] 
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EITHER  
10 Fig. 10.1 shows a d.c. motor that is designed to rotate anti-clockwise. A rheostat is used in the 

circuit to adjust the motor speed. 
 

 
Fig. 10.1 

(a) Label the polarities of the permanent magnet in the 2 boxes provided in Fig. 10.1. [1] 
 
(b) Name the component C and states its function. 

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

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

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

(c) Explain how the current causes the coil to rotate. 

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

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

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

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

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

permanent magnet permanent magnet 

C 
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(d) Fig. 10.2 shows the rheostat that is connected to the d.c. motor. 
 The sliding contact is shifted to the right towards terminal B. 
 

 
Fig. 10.2 

 
State the effect of shifting the sliding contact to the right on the speed of the d.c. motor. 
Explain your answer. 

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

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

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

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

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

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

…..…..….…………………..………...…...……………...………………………….…………... [4] 
 

 
 
  

sliding contact 

terminal A 

terminal B 
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OR 
10 Fig. 10.3 shows the compact cassette which is widely used to record and playback audio from 

the 1960s to the 1990s. 
 

 
Fig. 10.3 

 
When the cassette is inserted into the audio recorder, the recording head is positioned at the 
cassette opening. 
 
During recording, as shown in Fig. 10.4, an audio signal is sent to the recording head in the 
form of an electric current which changes direction. 

 

 
Fig. 10.4 

 
The arrows on the tape represents the direction of magnetisation where the arrow head 
represents North Pole and the arrow tail represent South Pole. 

 
(a) From the direction of current shown in Fig. 10.4, deduce the direction in which the 

tape at A will be magnetised.  
 
Draw an arrow in the box given in Fig. 10.4 to represent this direction at A. [1] 

 
(b) (i) State a difference between magnetic materials that form temporary magnets and 

permanent magnets. 

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

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

…..…..….…………………..………...…...……………………………………….………... [2] 
 
(ii) Deduce the type of magnetic material used in the tape. 

…..…..….…………………..………...…...…………………………………….…………... [1] 
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(c) When playing back the tape, the same recording head is used to read the tape. As shown 
in Fig. 10.5, when the tape moves over the recording head, an electrical signal is produced 
in the coil of wire. 

 
Fig. 10.5 

 
An audio signal is then transmitted from the coil of wires to the speakers in the form of a 
current. This audio signal matches the audio signal initially used for recording. 
 
Explain why there is an electrical signal being produced. 

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

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

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

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

(d) The cassette player also comes with an erase function which activates the recording head 
to erase the recorded audio on the tape.  

Suggest and explain how the recording head achieves this function. 

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

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

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

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

(e) If a cassette is not properly stored, the recorded audio on the tape will gradually be lost 
over time.  
 
State two reasons why this happens. 

1 …….....…..….…………………..………...…...…………………………………….……...  

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

2 …..…..….…………………..………...…...………………...……………………….……...  

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

– End of Paper – 
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Paper 2 
 
Deduct 1 mark for the following errors: 
 Wrong / missing units 
 Numerical ans not expressed in 3 s.f 
 Answers expressed in fractions 
 
Maximum of 2 marks deduction in a paper (due to any error above). 

 
Section A 
 
Q No. Answers Marks 
1 (a) 6.0 s 1 

(b) 

2

0 15.0
6.0 0
2.5 /

acc

m s





 

 

 

1 
 
1 

(c)        1 1Total distance travelled 10 4.0 15 6.0
2 2
65 m

 


 

 
65Average speed

10.0
6.5 /m s




 

 
 
 
1
 
 
 
1 

(d) 

 
 Correct shape with max displacement at t = 6.0 s 
 Decreasing gradient from t = 0.0 s to t = 6.0 s and increasing gradient from  

t = 6.0 s to t = 12.0 s 

 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
1 

 
 
Q No. Answers Marks 
2 (a)  

 
 

 
 
 
 
 
 
 
 
 
 

ct shssshshshshssshshshshhhhhhhhhhhhhhhhhhhhhhhaape wiwiwiwiwiwithththththth mmmmmmax dis
singggggggg ggggggrarararararaddddidd ent fr

to t

s

= 12
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3

3 correct forces – B2 
1 or 2 correct forces – B1 
0 correct force – B0 

 
 
1+1 

(b) (i) The product of the force and its perpendicular distance from the pivot to the line 
of action of the force 

1 

 (ii) The perpendicular distance from the pivot to the line of action of the force is the 
longest when the pulling force at Y is normal to the manhole cover 
Force required to apply to the manhole cover will hence be the smallest, in 
order to produce the same anti-clockwise moment as the clockwise moment 
due to the weight of the manhole cover 

1 
 
1 

 (iii) CW moment ACW moment
30.0 45.0 55.0

24.54545
24.5 upward

F
F

N


  




 

 
1 
 
1 

 
 
Q No. Answers Marks 
3  Correctly drawn parallelogram method 

- Solid lines with arrows and labels for forces 
- Dotted lines for construction 
- Double-headed arrow for resultant force 
- Length of arrows drawn for according to stated scale 
- Correct measurement of angle between the forces 
 
Suitable scale - 1 cm : 50 N or 1 cm : 25 N – B1 
T1 = 275 N (260 N ~ 290 N) 
T2 = 175 N (160 N ~ 190 N) 

1+1 
 
 
 
 
 
 
1 
1 
1 

 
 
Q No. Answers Marks 
4 (a)  There is greater temperature difference of 14 C between outside the house 

and the bedroom than that between the main room and the bedroom which is a 
temperature difference of 4 C / The greater the temperature difference, the 
faster the rate of transfer of thermal energy  

1 

(b) (i) It needs to be placed at the top of the bedroom 1 
 (ii) As the air around the air conditioner cools, it contracts and becomes denser 

and sinks to the bottom of the room 
 

The warmer air, being less dense, rises to the top of the room to be cooled by 
the air conditioner  
 
A convection current is created from top to bottom of room which helps to cool 
the room efficiently  

1 
 
 
1 
 

 
1 

 (iii) 4 6 6 5total thermal energy 4.5 10 2.3 10 1.1 10 2.0 10
3 645 000 J

       


  

 

P

3 645 000
60 60

1012.5
1010

E
t

W









 

1 
 
 
 
 
 
 
 
 
1 
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  (iv) Any reasonable assumption: 
 There is no thermal energy entering or leaving the room other than what is 

stated. 
 The window and door is kept closed throughout. 
 The temperature outside the bedroom remains as stated. 

1 

 
 
Q No. Answers Marks 
5 (a) The amount of thermal energy required to change unit mass (1 kg) of the substance 

from solid state to liquid state, without a change in temperature 
1 

(b)  
 
 
 
1 

(c) Heat energy supplied by the surroundings to melt the ice can be determined / 
temperature changes in the environment affect both setups in the same way 

1 

(d) 
   10 12 5 60
36 000

E IVt
s

J



 



 
1 
 
 
1 

(e) Mass of melted ice due to power supply 132 25
107 g

 


  

 

   36 000 107
336.44859
336 /

E ml
l

l
J g








  

 
336 / 336 000 /J g J kg  

1 
 
 
 
 
 
 
 
1 
 
1 

(f) The mass of melted ice due to the power supply should be higher than 107 g. There 
was additional transfer of thermal energy from setup 1 to setup 2, causing more ice 
to melt in setup 2 / Mass of melted ice in setup 1 should be more 

1 

 
 
Q No. Answers Marks 
6 (a) The electrons from the plastic rod are transferred to the cloth. Hence there are now 

more electrons than protons, the rod therefore becomes positively charged 
1

(b) The negative charges (electrons) move towards the rod, leaving positive charges on 
the left 

1 

(c) The negative charges in the ball are attracted to the positively charged rod 
The forces of attraction between the unlike charges are stronger than the forces of 
repulsion between like charges, hence the ball swings towards the charged rod due 
to the net force to the right 

1 
 

1 

(d) Negative charges (electrons) flow up from earth to the ball through the wire to 
neutralise the induced positive charges 
The ball becomes negatively charged 

1 
 
 

1 
 
 

 
 
 

e charge

m
same w

132 25
1010101000000110100010101001010010001010000007 g
132



448599999999999999999999
336 /6 J gJJJJJJ /

336 /6666666666666666666666666666 336 06 06 06 0666666 00000 /J ggggggggggggggggggggggggggggggg J kJ kkkJ kJ kkkkkkkkkkJJ kg/ 336 06 066 06 06 06 06 066 0666 06 06 0666 000000000000000 //33
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Q No. Answers Marks 
7 (a)

  0.025 600
15

V IR

V







 
 
1 
 

1 
(b)

   20 15 0.025
200

V IR
R

R



 

 

 
 
1 
 

1 
(c) (i) Ammeter reading increases 

Resistance of thermistor decreases when its temperature increases which 
decreases the overall effective resistance of the circuit, hence current  
increases 

1 
1 

 (ii) voltmeter reading increases 
Resistance of thermistor decreases when its temperature increases hence its 
potential difference decreases and the potential difference of fixed resistor 
increases 

1 
1 

f fixed
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Section B 
 
Q No. Answers Marks 
8 (a) 

    15 800 10
120 000

P h g

Pa







 
 
1 
1 

(b) Atmospheric pressure = 100 000 Pa 
 
Net pressure acted at tap Q 120 000 100 000

20 000 Pa
 


  

 

20 000
0.03

600

FP
A

F

F N







  

 
 
1 
 
 
 
 

 
1 
 
1 

(c) Pressure due to the oil depends on the height of the oil column above the tap P 
As level of oil falls in the tank decreases, the pressure due to the oil decreases 
The difference in pressure between oil and the atmosphere at P decreases 
Hence rate of flow of oil decreases 

1 
1 
1 

(d) Aluminium tap 
The larger the cross-sectional area of the tap, the larger is the force applied  

(due to FP
A

  ) 

1 
1 

 
 
Q No. Answers Marks 
9 (a) sin

sin
sin351.48
sin

22.80224
22.8o

in
r

r
r









 

 
 
 
1 
 
 
1 

(b) Corn oil and glycerol have the same refractive index  
There is no change in the speed of light ray as it travels from corn oil to glycerol  

1 
1 

(c) 

1

1sin

1sin
1.48

42.50664
42.5o

c
n

c 









 

 
 
 
1 
 
 
1 

(d) Angle of incidence will not be greater than critical angle / angle of incidence will be 
smaller than critical angle  
The maximum angle of incidence at corn oil-air interface is equal to the maximum 
angle of refraction at air-corn oil interface which has a maximum value of 42.5° 

1 
 
1 
 

1
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 (e) 

 
 
 correct reflected ray at mirror  

(i = r with no bending at glycerol-corn oil interface)
 correct refracted ray  

(r for ray leaving corn oil is 35°) 

 
 
 
 
 
 
 
 
 
 
 
1 

 
1 

 
 
Q No. Answers Marks 
10E (a) 

 

1 

(b) Split ring commutator  
Function: Changes the direction of the current flow in the coil every half a revolution 
so that coil can rotate continuously 

1 
1 

(c) Current in coil produces a magnetic field  
This field interacts with the permanent magnetic field to produce a force at the side 
of coil 
The forces at two sides are acting in opposite directions hence produces a moment 
about the axle to rotate coil 

1 
1 
 
1 

(d) As the slider shifts to the right, current has to flow through longer section of the 
resistance wire  
resistance increases and current decreases  
The force on the sides of coil due to the current and magnetic field decrease 
Hence speed of rotation decreases 

1 
 
1 
1 
1 

 
 
Q No. Answers Marks 
10O (a)  1 

(b) (i) Soft magnetic materials form temporary magnets while hard magnetic 
materials form permanent magnets  
Soft magnetic materials are easily magnetised and demagnetised while hard 
magnetic materials are hard to be magnetised and demagnetised 

1 
 
1
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  (ii) Hard magnetic material  1 
(c) As the magnetised tape approaches the recording head, there is a change 

in magnetic flux linking through the magnetic core to the coil of wire  
By Faraday’s Law, an emf is induced in the coil of wire which is proportional 
to the rate of change of the magnetic flux (magnetic field lines linking the 
coil) 
Hence an electrical signal in the form of an induced current is produced  

1 
 
1 

(d)  The cassette player sends a strong alternating current to the coil of wire 
This produces a strong alternating magnetic field which causes the 
magnetisation on the tape to be disrupted as the tape passes the recording 
head 
OR 
The cassette player sends a strong direct current to the coil of wire 
This produces a strong magnetic field which causes the magnetisation on 
the tape to be reset to a single direction as the tape passes the recording 
head 

1 
1 
 
 
OR 
1 
1 

(e)   The cassette is exposed to heat causing the tape inside to be 
demagnetised 

 The cassette has been dropped / subjected to physical impact causing 
the tape inside to be demagnetised 

 Over time, Earth’s magnetic field causes the direction of magnetisation 
to change 

 Different parts of the tape with different direction of magnetisation will 
affect one another, causing the directions to be altered 

 
Any two 

1+1 

 
 

– End of Paper – 
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