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Do not use staples, paper clips, highlighters, glue or correction fluid.
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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 optical 
answer sheet (OAS) provided.
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Any rough working should be done in this question paper.
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1 Pendulum A makes 20 complete oscillations in 10 s. Pendulum B makes 15 complete 
oscillations in 15 s. Both pendulums were displaced by a small angle before their 
oscillations.

Which of the following statements must be true?

A Pendulum B has a shorter period than pendulum A.

B The string of pendulum B is longer than that of pendulum A.

C The mass of the bob of pendulum B is smaller than that of pendulum A.

D The angle of swing of release for pendulum B is smaller than that of pendulum A.

2 A pair of vernier calipers is used to measure the thickness of a coin.

Diagram 1 shows the reading with the jaws closed. Diagram 2 shows the reading when 
the jaws are closed around the coin.

What is the zero error and the actual thickness of the coin?

  Zero error / cm Corrected reading / cm

A -0.02 4.05

B -0.02 4.01

C +0.08 3.95

D +0.08 4.11

cm cm

Diagram 1 Diagram 2
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3 A student uses a micrometer screw gauge to measure the diameter of a ball bearing. 
Diagram 1 shows the zero error of the gauge and diagram 2 shows the measurement 
of the diameter before it is corrected.

Diagram 1                               Diagram 2

What is the true diameter of the ball bearing?

A 7.19 mm B 7.69 mm C 7.72 mm D 7.75 mm

4 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? 
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5 A bicycle accelerates from a speed of 2.0 m/s to 10 m/s in 8.0 s. 

What is its average speed during the journey?

A 4.0 m/s B 5.0 m/s C 6.0 m/s D 7.0 m/s

6 The diagram shows the graph of displacement s against time t for a body moving in a 
straight line.

Which of the following shows the graph of speed v against time t for this body?

7 Two metal blocks are stacked one on top of the other as shown in the diagram below. 
They are dropped in vacuum, falling together freely under earth’s gravitational field. 
What is the net force acting on the 3 kg metal block during the fall?

A 10 N B 20 N C 30 N D 40 N
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8 The diagram shows a gas trapped in the left arm of a manometer containing mercury.

If the atmospheric pressure is 760 mm Hg, what is the pressure of the trapped gas?

A 80 mm Hg B 150 mm Hg C 680 mm Hg D 910 mm Hg

9 A beaker of liquid is placed under a bell jar.  The pressure of the air above the liquid is 
reduced and some liquid evaporates.  This causes the liquid to become colder.

Why does the temperature of the liquid fall?

A The air molecules blow away the liquid molecules.

B The air molecules cool down the liquid.

C The higher energy molecules leave the liquid.

D There are fewer molecules of liquid in the beaker.
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10 A hydraulic lift is used to support a car of weight 9000 N.

Piston A has a cross-sectional area of 0.05 m2 while piston B has a cross-sectional 
area of 2.0 m2. What is the force F needed to support the weight of the car?

A 225 N B 450 N C 900 N D 3600 N

11 The outlet of a syringe is sealed and air is trapped in the syringe. The temperature of 
the air is kept constant.

Why does the pressure of the air increase when the piston is pushed from X to Y? 

A The air molecules are moving faster.

B The collision between the air molecules increases.

C The forces between air molecules increases.

D The rate of collision of the air molecules with the wall increases.

9000 N car

Force F

Piston A
0.05 m2

Piston B
2.0 m2

Fluid
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12 A mercury-in-glass thermometer is shown. What is the temperature when the mercury 
thread is at T? 

A 10 oC B 25 oC C 30 oC D 40 oC

13 Water of mass 0.87 kg at 90 ºC is poured into an insulated metal container of mass 
0.50 kg at 20 ºC. The final temperature of water is 86.2 ºC. If the specific heat capacity 
of water is 4200 J kg-1K-1, what is the specific heat capacity of the metal in J kg-1K-1? 

A 360 B 380 C 420 D 480

14 Which statement about a fixed mass of gas is correct?

A As pressure increases at constant temperature, the volume decreases.

B As pressure increases at constant temperature, the volume increases.

C As temperature increases at constant pressure, the volume decreases.

D As temperature increases at constant volume, the pressure decreases.

15 What describes the volume and shape of a gas or liquid at constant temperature?

A The volume of a gas is fixed but its shape is not fixed. 

B The volume of a gas is not fixed and its shape is not fixed.

C The volume of a liquid is fixed and its shape is fixed.

D The volume of a liquid is not fixed but its shape is fixed.
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16 Air in a closed container contains smoke, illuminated by bright light. When viewed 
through microscope, bright specks of light are seen moving at random.
Which statement is correct?

A The random motion of the specks is faster in a vacuum.

B The specks move faster when the air is at a higher temperature.

C The specks seen are molecules of air in rapid random motion.

D When the light is turned off, the specks slow down and stop moving.

17 The diagram shows four identical cans with their outside surfaces painted either dull 
black or polished silver. Each can contains the same volume of water, initially at 80 °C.
After five minutes in a cool room, which can contains the hottest water?

A                           B  C  D 
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18 The diagram shows a vacuum flask and an enlarged view of a section through the flask 
wall.

The main reason for the silvering is to reduce heat transfer by

A conduction only.

B conduction and convection.

C radiation only.

D radiation and convection.

19 A cook makes the pudding ‘baked Alaska’.

The pudding is placed in a very hot oven until the top of the egg white turns brown. It is 
then removed from the oven.
Why does the ice cream stay cold?

A Air is a good conductor of heat and conducts the heat away from the ice cream.

B Air is a poor conductor of heat and slows the heat from reaching the ice cream.

C The metal dish is a good conductor of heat and conducts the heat away from the 
ice cream.

D The metal dish is a poor conductor of heat and slows the heat from reaching the 
ice cream.
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20 A ray of light is incident on one side of a rectangular glass block. The angle of refraction 
is 40° in the glass. The critical angle for light in glass is 42°.
Which diagram shows the path of this ray?

21 The figure below shows the top view of an empty room with a vertical plane mirror M at 
the middle. Rachel stands at point P and looks into the mirror.

Which object cannot be seen by Rachel in the mirror?  
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22 When an object is placed 15 cm in front of a convex lens the image is formed 30 cm 
behind the lens.

How would the size of the image and the image distance change when the object is 
moved 5 cm further away from the lens?

Size of image Image distance

A decreases decreases

B decreases increases

C increases decreases

D increases increases

23 A point P is marked on a rope before the rope is set to oscillate. At the particular 
instance shown, what is the direction of movement of the point P? 

24 It takes 0.25 s to generate one complete wavelength in a ripple tank. The wavelength 
of each wave produced is 6.0 cm. What is the speed of the wave?

A 0.0417 cm s-1 B 1.5 cm s-1 C 3.0 cm s-1 D 24.0 cm s-1
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25 The figure shows water traveling from Section R to S in a ripple tank.

Which statement is correct?

A The frequency is higher in section S.

B The water is shallower in section S.

C The water is deeper in section S.

D The waves move slower in section S.

26 Waves P and Q are components of the electromagnetic spectrum. P has a longer 
wavelength than Q. Which of the following statements is true about P and Q? 

A P is radiowave and Q is infrared radiation.

B P can travel faster than Q in vacuum.

C Q has a lower frequency than P.

D Q is ultraviolet ray and P is X-ray.
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27 A police sounds its siren when travelling to an emergency. The siren produces two 
different sounds P and Q, which are emitted alternately.

The diagram represents the sound emitted by the siren.

Which of the two sounds P and Q is the softer and which has the lower pitch?

Softer sound Sound of lower pitch
A P P

B P Q 

C Q P

D Q Q 

28 Compressions and rarefactions are sent out from a loudspeaker cone as it vibrates 
backwards and forwards. The frequency of vibration is 50 Hz.

A compression is at point P. How much time elapses before the next rarefaction arrives 
at P? 

A 0.010 s B 0.020 s C 25 s D 50 s
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29 A negatively charged rod is brought near two isolated metal balls X and Y. X is then 
earthed momentarily as shown in the diagram. If the rod is then removed, how would 
the balls be charged?

X Y
A negative positive

B neutral neutral

C positive negative

D positive neutral

30 A resistor with resistance R is made from a length L of resistance wire with a cross-
sectional area A. A second resistor with resistance 3R is made from wire of the same 
material with a cross-sectional area of 0.5A. 

What length of wire is needed for the second resistor?

A 2 L B 1.5 L C L D 0.5 L
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31 The diagram shows a potential divider circuit with two identical lamps L1 and L2.

What will happen to the brightness of the lamps when contact K is moved towards X? 

lamp L1 lamp L2

A Brighter Brighter

B Brighter Dimmer

C Dimmer Brighter

D Dimmer Dimmer

32 The diagram shows the resistance–temperature graph of a thermistor in a circuit.

What are the current and voltage when the temperature of the thermistor is 30 °C?

Current /A Voltage / V

A 0.024 2.4

B 0.024 3.6

C 0.040 2.4

D 0.040 3.6
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33 In circuits X, Y and Z shown, all the lamps are identical and they use identical dry cells.

What is the descending order of resistance in each circuit?

A X, Y and Z

B X, Z and Y

C Y, Z and X

D Z, Y and X

34 An electrical cable contains three wires: live, neutral and earth. The cable is correctly 
wired to a plug which contains a 3 A fuse. The cable insulation becomes damaged and 
the bare metal wires are exposed. Five possible events may occur.

A person touches the earth wire.

 A person touches the neutral wire.

A person touches the live wire.

The live wire touches the neutral wire.

The live wire touches the earth wire.

How many of these events will cause the fuse in the plug to blow?

A 2 B 3 C 4 D 5

circuit X circuit Y circuit Z
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35 P and Q represent two, parallel, straight wires carrying currents into the plane of the 
paper. P and Q exert a force on each other.

Which arrow shows the force on Q? 

36 The diagram below shows a simple d.c. motor.

When the switch is closed, which of the following statements is/are correct?

I A current will flow round the coil in the direction WXYZ. 

II The coil will rotate in a clockwise direction about the axle.

III The split-ring commutator will reverse the direction of the current every 360°.

A I only B I and II only C I and III only D I, II and III
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37 A magnet is dropped vertically through a copper ring.

Which of the following statements is incorrect? 

A A current flows in the ring just before the magnet passes through the ring.

B A current flows in the ring just after the magnet passes through the ring.

C The magnet slows down just before it passes through the ring. 

D The magnet accelerates just after it passes through the ring.

38 The diagram shows part of an a.c. generator when its coil is in a horizontal position.

The graph below shows the voltage output plotted against time.

Which point on the graph shows the coil in a vertical position?
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39 An ideal transformer has a primary voltage of 600 V and a secondary voltage of 240 V.

What is the power dissipated in the resistor and the current in the primary coil?

Power / W Current / A
A 120 0.20

B 120 5.0

C 480 0.80

D 480 1.3
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40 An oscilloscope is used to display the waveforms of 2 alternating current (a.c.) input.

Diagram 1 shows the oscilloscope trace produced by the first input of voltage 2.0 V and 
frequency 50 Hz. 

Diagram 2 shows the trace produced by the second input. The controls on the 
oscilloscope are set at the same values.

                           Diagram 1 Diagram 2

What is the voltage and frequency of the second input?

Voltage / V Frequency / Hz
A 1.0 50

B 2.0 25

C 2.0 100

D 4.0 50

END OF PAPER
Setter: Mr Luqman
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Section A 

Answer all the questions in this section.
 

1 A rubber ball is dropped freely from a height of 20 m. The ball hits the ground at time t and rebounds 
vertically upwards with half its maximum velocity. The maximum velocity of the ball just before it hits 
the ground for the first time is V. 

(a) In the axes below, sketch the velocity-time graph of the ball from the point of release to 
the time when it has rebounded to its new maximum height. (Ignore air resistance)

[2]

(b) Using information from the graph, determine the velocity of the ball just before it hits the 
ground for the first time.

velocity = ………………………………. [2]

(c) Find the displacement of the ball after it has rebounded to its maximum height.

displacement = ………………………………. [2]

(d) State the change in velocity of the ball during its rebound.

change in velocity = ………………………………. [1]
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2 Fig. 2.1 shows three cylinders X, Y and Z are supported by three ropes that passes through ring R.

Fig. 2.1

Ring R is in equilibrium under the action of three forces Fx, Fy and Fz.

Draw a vector diagram to find Fx and angle .

Fx = ……………………………….

angle  = ……………………….. [4]
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3 A uniform rod AB of length 3 m weighs 10 N.  It is suspended by two identical strings 
at points X and Y as shown in Fig. 3.1. T1 and T2 are the tension in the strings.

Fig. 3.1

Two weights, 20 N and P, are hung from the rod at point A and 1.6 m from X
respectively.

(a) Draw the weight of the rod in Fig. 3.1 and label it W.
Indicate clearly its distance from point A.

[1]

(b) Determine T2, the tension of the string at Y.

T2 = ………………………………. [2]

(c) Hence, or otherwise, determine T1, the tension of the string at X.

T1 = ………………………………. [1]

20 N

X Y
A B

T1 T2

String String

2.3 m

1.6 m 0.5 m0.2 m

P

40 N
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4 A small jet plane which can carry six people is shown in Fig. 4.1.

Fig. 4.1

The mass of the fully-loaded jet plane is 2560 kg. It is initially at rest. When the jet plane is 
taking off, the two jet engines can exert a total thrust force of 8000 N and the friction between 
the wheels and the ground is 340 N. Both forces remain constant at these values during take-
off.

(a) Calculate the acceleration of the plane as it starts to move.

acceleration  = ………………………………. [2]

(b) Explain what happens to this acceleration as the jet plane speeds up.

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

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

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

(c) The average acceleration during take-off is 2.2 m/s2.

(i) Calculate the time that the jet plane will take to reach a take-off speed of 55 m/s.

time  = ……………………………….
[1] 

(ii) Determine the minimum length of the runway that is required for the jet plane to 
take off.

minimum length  = ………………………………. [2]
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(d) Suggest why the wheels of the jet plane are folded into the body of the jet plane after 
take-off.

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

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

5 Fig. 5.1 below shows a long vertical glass tube with one end immersed in mercury and 
the other connected to a vacuum pump at A. The tube fits tightly into a bell jar. With an 
opening at B and all air in the glass tube pumped out via A, the mercury rises to a
maximum height of 76.0 cm above the dish.

Fig. 5.1

(a) Explain why the mercury only can rise to a maximum height of 76.0 cm.

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

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

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

(b) If the density of mercury is 13600 kg/m3, calculate the pressure at Y in pascals.

pressure = ………………………………. [2]

to vacuum pump

glass tube 
100 cm long

mercury

76.0 cm

A

BY
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(c) A container of air initially at atmospheric pressure is connected to B and heated over a 
flame as shown in Fig. 5.2.

Fig. 5.2 

Using kinetic theory of matter, explain whether the height of mercury column rises, falls 
or remains the same.

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

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

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

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

6 John conducts an experiment to determine the specific latent heat of vaporisation of water.

He places an immersion heater fully immersed in water in an open steel container. The voltage 
across the immersion heater is 240 V and the current which passes through the heating 
element is 1.6 A. John measures the mass of water after steady boiling is achieved, and again 
after another 8 minutes. He discovers that the mass of water in the container decreases by 
0.075 kg during the 8 minutes.

(a) Calculate the specific latent heat of vaporisation of water.

specific latent heat of vaporisation  = ………………………………. [2]

A

to vacuum pump

76.0 cm

mercury flame

container

B
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(b) Is the value calculated in (a) higher than the actual specific latent heat of vaporization 
of water? Explain why.

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

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

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

(c) John’s friend Ali comments that it is better to use a vacuum flask to contain water rather 
than a steel container. Explain why this is so.

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

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

7 A collector views a postage stamp of height 1.5 cm through a lens. The lens is 2.0 cm from 
the stamp and the ratio of height of image to height of object is 3.0.

(a) In Fig. 7.1, complete the full scale ray diagram to determine the image of the stamp [3]

(b) State what is meant by a virtual image.

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

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

position of the lens

2.0 cm 

image viewed 
from this side of 
the lens

Fig. 7.1

ray A

principal axis
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(c) Use your drawing to determine the focal length of the lens.

focal length = ………………………………. [1]

(d) On Fig. 7.1, complete the path of ray A after passing through the lens. [1]

8 (a) An acetate rod held in the hand may be charged positively by rubbing it with a cloth, but 
a copper rod held in the hand cannot be charged this way.

(i) Explain how the acetate rod acquires positive charges when rub with a cloth.

……………………………………………………………………………………………

……………………………………………………………………………………………

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

(ii) Explain why a copper rod held in a hand cannot acquire charges by rubbing with 
a cloth.

……………………………………………………………………………………………

…………………………………………………………………………………………… [1]
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(b) Fig. 8.1 shows a light positively charged acetate rod hung freely with an insulating 
thread. An earthed metal sphere is then brought near it.

Fig. 8.1

 
(i) State what happens to the light acetate rod?

 
……………………………………………………………………………………………

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

(ii) Draw the charges on the metal sphere in Fig. 8.1. [1]

metal sphere insulating thread

positively charged 
acetate rod
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9 Fig. 9.1 shows part of a power transmission system. Electricity from the power station 
is transmitted to end users via transmission cables.

Fig. 9.1

(a) If the power station is transmitting a power of 3.0 kW at 50 kV from transformer X to 
transformer Y, calculate the current flowing through the transmission lines.

current = ………………………………. [1]

(b) Calculate the power loss in the transmission lines which has 150 resistance.               

power loss = ………………………………. [1]

(c) With reference to your answers from (a) and (b), explain why the power station does not 
transmit the same power to the houses at 240 V?

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

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

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

end users

Power station 
generator

X Y

transformer X
supplies 50 kV to 
transmission line

transformer Y
supplies 240V to 

end users

transmission line

resistance 

150
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Section B

Answer all the questions from this section.
Answer only one of the two alternative questions in Q12. 

10 Some countries do not have enough supply of water from rain or from rivers. The scientists in these 
countries are exploring new ways of getting water. In Canada, one scientist suggests making use of 
icebergs found in the Atlantic Ocean to obtain water. Icebergs, which are made from fresh water, 
can be towed to a port in the country. Once they arrive, they are allowed to melt either in the sun or 
by energy from a local power station.        
 
Based on the Table 10.1, you are required to evaluate the feasibility of towing an iceberg to a port 
in Canada to obtain fresh water.              

Table 10.1

Distance between the iceberg and the port in Canada 1.2 x 104 km

Average towing speed 0.75 m/s

Effective surface area of iceberg exposed to the sun 4.5 x 105 m2

Sun’s radiation at the Earth’s surface 700 W/m2

Mass of iceberg 1.5 x 1011 kg

Specific latent heat of fusion of ice 3.4 x 105 J/kg

Electrical power output from local power station 550 MW

(a) Explain what is meant by the statement ice has a specific latent heat of fusion of 3.4 x 
105 J/kg.

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

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

(b) What is the time taken to tow the iceberg to the port in Canada?

time taken = ………………………………. [1]
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(c) Calculate the total amount of solar energy absorbed by the iceberg while it is towed to 
the port.

solar energy = ………………………………. [2]

(d) (i) Estimate the mass of ice melted by the sun as the iceberg is towed to the port.

mass of ice = ………………………………. [2]

(ii) State an assumption that you have made in (d)(i).

……………………………………………………………………………………………… 

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

(e) Once the iceberg reaches the port, it can be melted either in the sun or by energy from 
a local power station. Which is a faster method to melt the ice? Support your answer 
with appropriate calculations.

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

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

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

(f) Suggest a possible environmental problem of using this method to obtain fresh water.

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

(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 1:50. 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]
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(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 student makes a 2.0 V battery by connecting two cells of electromotive force (e.m.f.) 2.0 V in 
parallel. The battery, an ammeter with different ranges and three different resistors are used to set 
up the circuit shown in Fig. 12.1. 

Fig. 12.1

(a) State and explain one advantage of using two cells in parallel rather than using a single 
2.0 V cell.

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

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

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

(b) The total resistance of the circuit is 4.0 .

Calculate the resistance of X.

resistance of X = ………………………………. [2]

(c) (i) Determine the reading of the ammeter.

reading = ………………………………. [1]
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(ii) Suggest a suitable range for the ammeter.

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

(d) State the potential difference (p.d.) across the [1]
(i) , and

p.d. = ……………………………….

(ii) 3 .

p.d. = ……………………………….

(e) The student sets up a second circuit using a variable d.c. power supply, an ammeter and 
a 12 V metal filament lamp. The circuit is shown in Fig. 12.2. 

 
 

Fig. 12.2

The d.c. power supply is set to 12 V and the ammeter reading is 1.5 A. The student 
changes the e.m.f. of the d.c. power supply to 6.0 V. The lamp dims and the ammeter 
reading changes.

(i) State and explain what happens to the resistance of the filament lamp.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

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

(ii) State whether the new ammeter reading is less than, equal to or greater than 0.75 
A.

……………………………………………………………………………………………… [1]
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12 OR

(a) In a particular light experiment, a ray of light is passed through water into air as shown 
in Fig. 12.3. 

Fig. 12.3

Explain why the ray of light changes its direction when it emerges from water as shown.

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

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

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

(b) The experiment in (a) is repeated using a semicircular glass block as shown in 
Fig. 12.4.  The refractive index of glass is 1.60.

Fig. 12.4

(i) Explain why the ray of light does not change direction when it enters the glass.

………………………………………………………………………………………………

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

 

 

www.KiasuExamPaper.com 
40



19
 

(ii) Explain why the ray of light does not emerge from the straight edge AB of the 
glass block.  Show relevant working.

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… [4]

(iii)

(iv)

On Fig. 12.4, draw accurately the complete path for the ray of light until it 
emerges from the glass block again.

The speed of light in air is 3.00 × 108 m / s.  Calculate the speed of light in the 
glass block.

[1]

speed = ………………………………. [2]

END OF PAPER
Setter: Mr Luqman
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1 Which of the following quantities is a base quantity? 
 
 A charge 
 B energy 
 C force 
 D temperature 
 
2 A student wanted to measure the diameter of a pen. 
 
 Which steps provide most accuracy in the measurement? 
 
 A Take average values of the diameter using a ruler. 
 B Take average values of the diameter using vernier calipers with zero error.   
 C Take average values of the diameter using vernier calipers without zero error. 
 D Take one value of the diameter using a micrometer with zero error. 
 
3 The distance-time graph below shows the distance travelled by a moving car. P represents the 

area under the graph. 

 
 Which of the following expressions would be used to determine the average speed of the car? 
 
 A P / t  
 B d2 / t 
 C (d2 + d1) / t  
 D (d2  d1) / t 
 
4 A bus was travelling at a speed of 20 m/s. When the bus was 50 m from a traffic light, the light 

turned red. The bus driver reacted immediately and applied a constant braking force for 5.0 s. 
The bus decelerated at 4.0 m/s2. 

 
 Which of the following correctly describes the motion of the bus? 
 
 A  The bus stopped past the traffic light. 
 B  The bus stopped at the traffic light. 
 C  The bus stopped before the traffic light. 
 D  The bus continued to move past the traffic light with decreasing speed. 
 
 
 
 
 
 
 

distance / m 

time /s
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5 A toy rocket is accelerated vertically upwards. The velocity-time graph below shows the 
relationship between the velocity of the rocket and time. 

 

 
 Which of the following statements is/are correct?  
   (1)       The rocket reaches the highest position at instant X. 
   (2)       The resultant force acting on the rocket is zero at instant Y. 
   (3)       The rocket is still in the air at instant Z. 
 
 A (1) only   
 B (3) only    
 C (1) and (2) only   
 D (2) and (3) only 
 
6 A pendulum bob of mass 2.0 kg is pulled horizontally to the left by a 30 N force as shown. 
 

 
 
 Which will be the approximate final tension in the string when the bob is in equilibrium? 
 
 A 30 N   
 B 36 N   
 C 40 N  
 D 45 N 
 
7 A constant force of 40 N acts on an object of mass 2.0 kg. The object moves along a rough 

horizontal surface with an acceleration of 5.0 m/s2. 
 
 What is the average frictional force acting on the object?  
 
 A 8.0 N  
 B 10 N 
 C 30 N 
 D 50 N 
 
 
 

v / m s 1 

time / s 
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8 Which property of an object resists a change in the state of rest or motion of the object? 
 
 A acceleration 
 B density 
 C mass  
 D volume 
 
9 A bottle full of mercury has a mass of 730 g. When the same bottle is filled with an unknown 
 liquid P, its mass is 100 g. The mass of the empty bottle is 50 g. 
 
 Calculate the density of the unknown liquid P. (Take density of mercury to be 13.6 g/cm3) 
 
 A 1.0 g/cm3 
 B 2.0 g/cm3 
 C 7.0 g/cm3  
 D 14.4 g/cm3 
 
10 A uniform rectangular board (8.0 m x 2.0 m), pivoted at its centre X, is acted on by three forces 

on the edges.  

 
 
 What is the size of force F such that the board remains in equilibrium? 
 
 A 40 N 
 B 45 N 
 C 85 N  
 D 90 N 
 
11 A non-uniform object is placed on an inclined plane as shown below.  
  
 If the object is just about to topple, which position is the centre of gravity? 
 

 
 
 
 
 
 
 
 

5.0 N 

10 N 

F
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12 A student left two identical, heavy, stone blocks resting on soft earth.  
 One is vertical and the other is horizontal as shown in the diagram below. 
 

 
 
 Which row correctly compares the force and the pressure that the two blocks exert on 

the earth? 
 

 force pressure  
A  same different 
B  same same 
C  different different 
D  different  same 

 
13 One end of an oil-filled manometer is connected to a pump. The other end is open to the 

atmosphere.  
 
 Which length is used when calculating the difference between pressure of the air in the pump 

and atmospheric pressure? 
 

 
 
 
14 A block of wood is pulled along a horizontal bench at a constant speed of 6.0 m/s by a force of 

8.0 N. 
 

 
 

 How much work is done in 5.0 s against the frictional force? 
 
 A 40 J 
 B 48 J 
 C 240 J  
 D 480 J 
 
 

to pump 

oil 

A 

B 

C 

D 

6.0 m/s 

8.0 N 
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15 The diagram below shows a motor having a power input of 500 W. 
 

 
 
 It is used to lift a load weighing 600 N through a vertical height of 10 m in 20 s. 
  
 What is the useful power output of the motor? 
 
 A 300 W 
 B 390 W 
 C 500 W 
 D 800 W 
 
16 When a tennis ball drops onto a hard and smooth horizontal surface, it bounces up and down in 

the air. The height of each bounce gradually reduces until the ball stops moving. 
 
 Which of the following statements is true? 
 
 A The kinetic energy of the ball is constant. 
 B The potential energy of the ball is constant. 
 C The sum of the kinetic energy and potential energy of the ball is constant. 
 D The sum of the kinetic energy and potential energy of the ball is not constant. 
 
17 Gas inside a cylinder is cooled slowly to a lower temperature. The pressure inside the cylinder 

remains constant as the piston moves inwards. 
 

 
 

 How do the speed of the particles and their rate of collisions with the cylinder and piston 
compare with their initial values at the higher temperature? 

 
 average speed rate of collision 
A  lower reduced 
B  lower increased 
C  same same 
D  same reduced 

 

10 m 

Weight 
600 N 

Rope pulled 
down 

Power input 
500 W 

 

motor 

20 s 
taken 

gas direction of motion 
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18 The figure below shows a rug and a tiled floor. The rug has been on the floor for a long time. 
 
 
 
 
 
 
 
 Which statement(s) correctly explain(s) why the floor feels colder than the rug? 
 

(1) The floor is at a lower temperature than the rug. 
(2) The floor is a better conductor of heat than the rug. 
(3) The floor has a smaller specific heat capacity than the rug. 

 
 A (1) only 
 B (2) only 
 C (2) and (3) 
 D (1), (2) and (3) 
 
19 The diagram shows a beaker of water placed near a burning candle. 
 

 
  
 How does thermal energy from the candle reach the water in the beaker? 
 
 A conduction, followed by convection     
 B radiation, followed by conduction  
 C convection, followed by conduction     
 D radiation, followed by convection 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

burning 
candle 

beaker 

water 
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20 The diagram shows the rise in temperature of 2.0 kg of a substance, X. The substance is initially 
in solid state and it was heated uniformly at the rate of 2000 J/min. 

 

 
Which of the following sets of data about X is correct? 

 
 specific heat capacity of solid X  

in J / (kg °C) 
specific latent heat of fusion of X  

in J / kg  
A  8000 6000 
B  1330 6000 
C  4000 3000 
D  1330 3000 

 
21 The water taken from two buckets is mixed together. One bucket contains 5.0 kg of water at    

20 °C and the other contains 1.0 kg of water at 80 °C. 
 
 What is the final temperature of the mixture, assuming no heat is lost to the surroundings? 
 
 A 30 °C 
 B 50 °C 
 C 60 °C    
 D 70 °C 
 
22 Which of the following changes in physical property cannot be used for temperature 

measurement? 
 
 A  e.m.f. of a battery 
 B  electrical resistance of a solid 
 C  pressure of a gas 
 D  volume of a liquid 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

temperature / °C 

time / min 
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23 The diagram shows circular wavefronts moving from X to Z as seen from the top. 
 

 
 
 The distance between Y and Z is 1.2 m and the frequency of the dipper at X is set at 15 Hz. 
 
 What is the speed of the wave? 
 
 A  4.5 m/s 
 B  6.0 m/s 
 C  12.5 m/s 
 D  18.0 m/s 
 
24 A student makes three statements. 
 

(1) All electromagnetic waves can travel in a vacuum and in air. 
(2) All waves obey the laws of reflection but some waves do not obey the laws of refraction. 
(3) Sound is a longitudinal wave which travels in a direction parallel to the direction of 

vibrations. 
 
 Which statements is/are not correct? 
  
 A  Statement 1 
 B  Statement 2 
 C  Statements 1 & 2 
 D  Statements 2 & 3  
 
25 Statements 1 and 2 are about signals passing through an optical fibre of refractive index of 1.5. 
 

Statement 1: The speed of the signal in the optical fibre is 2.0 x 108 m/s 
Statement 2:  There is less signal loss in the optical fibre than in a copper cable. 

 
 Which statements are correct? 
 
 A  statement 1 only 
 B  statement 2 only 
 C  statement 1 and 2 
 D  neither of the statements 
 
26 Which of the following is arranged in order of decreasing wavelength? 
 
 A  microwaves, X-rays, visible light 
 B  radio waves, ultraviolet rays, infra-red radiation 
 C  radio waves, visible light, gamma rays 
 D  ultraviolet rays, visible light, infra-red radiation 
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27  Which electromagnetic wave is most likely to cause structural damage to living cells and tissue? 
 
 A  infra-red radiation 
 B  microwaves 
 C  radiowaves 
 D  ultra-violet radiation 
 
28 The diagram shows waveforms produced by a flute (Y) and turning fork (Z) played by two 
 students. 
 

 
 
 How does the loudness and pitch of the sound from the turning fork Z compare to flute Y? 
 
 A  The loudness of Y is lower but has the same pitch as compared to Z. 
 B  Both Y and Z have the same pitch and loudness. 
 C  The loudness of Y is higher and the pitch is lower as compared to Z. 
 D  The loudness of Y is the same and the pitch is higher as compared to Z. 
 
29 A student draws three rays of light from point P through a converging lens.  
 Each point labelled F is a principal focus of the lens. 
 

 
 
 Which of the rays is/are drawn correctly? 
 
 A  ray Y only      
      B   ray Z only       
 C   ray X and Y      
     D   ray X and Z      
 
 
 
 
 
 
 

Pressure variation 

time 

ray X 

ray Y ray Z 
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30 The rays of light from a ray-box pass 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 

 
31 A positively charged rod is held close to an earthed metal sphere. 
 

 
 
 Which of the following describes the charge on the metal sphere? 
 
 A It is negative because electrons are attracted towards the rod. 
 B It is neutral because electrons are attracted towards the rod and protons are repelled. 
 C It is neutral because it is earthed. 
 D It is positive because protons are repelled by the rod. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

position 1 position 2 position 3 

ray box 

sphere 

rod 

earth 
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32 The figure below represents the electric field lines in the vicinity of two isolated electric charges, 
P and Q.  

 

 
 
 Which statement identifies the charges P and Q? 
 
 A Both P and Q are negative. 
 B Both P and Q are positive. 
 C P is positive and Q is negative. 
 D P is negative and Q is positive. 
 
33 A circuit is set up in the diagram below. 
 

 
 
 
 What is the ammeter reading in the circuit? 
 
 A 0.50 A 
 B 0.67 A 
 C 1.5 A 
 D 2.0 A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12 V 

2.0  

2.0  

3.0  

2.0  
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34 Which one of the following electrical appliances is correctly wired to a three-pin plug? 
 

A 

 
 

B 

 
 

C 

 
 

D 

 
35 The diagram shows three bars placed in a line. X and Y are both magnets. Z is soft iron. 
 

 
 What are the magnetic forces on X and Z due to magnet Y? 
 

 force on X force on Z 
A attraction attraction 
B attraction repulsion 
C repulsion attraction 
D repulsion repulsion 
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36 Four magnetic compasses are placed near a bar magnet as shown in the figure below.  
 
 Which compass is faulty? 
 

 
 
37 The following figure shows a beam of electrons entering a magnetic field going into the paper. 
 

 
 
 How will the beam of electrons be deflected? 
 
 A downwards 
 B into the paper 
 C upwards 
 D out of the paper 
 
38 The diagram shows the trace obtained on the screen of an oscilloscope when a given signal is 

applied to the input terminals.  
 
 The time-base is set at 2.0 ms / div and the y-gain is set at 2.0 V / div.  
 

 
 

 Which of the following correctly represents the peak voltage and frequency of the signal? 
 

 peak voltage / V frequency / Hz 
A 4.0 83.3 
B 4.0 125
C 8.0 83.3 
D 8.0 125
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39 Three identical filament lamps, X, Y and Z, are connected to an iron core with multiple coils.  
 The resistance of each lamp is 4.5  and each requires a current of 2.0 A to light up normally. 
 

 
 What can be observed about the brightness of the three lamps? 
 

 lamp X lamp Y lamp Z 
A dimmer than normal normal brightness brighter than normal
B brighter than normal normal brightness dimmer than normal 
C not lit normal brightness not lit
D not lit not lit not lit 

 
40 In the graph shown, the solid curve shows how the e.m.f. produced by a simple a.c. generator 

varies with time. The dashed (dotted) curve is the output from the same generator after a 
modification has been made to the generator. 

 

 
 
 
 Which modification was made to produce the new output shown?  
 
 A     The thickness of the coil was doubled. 
 B     A split-ring commutator was added.  
 C     The number of turns in the coil was doubled.  
 D     The speed of rotation of the coil was doubled. 
 
 
 

------ END OF PAPER ------ 
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Section A [50 marks]
Answer all the questions in this section. 

1 An athlete uses an exercise machine, as shown in Fig. 1.1.

Fig. 1.1

The athlete moves forward and backwards along the track. As he pulls the handle, he moves 
backwards and the machine displays the force exerted by the handle. At the end of the track, he 
stops pulling and then returns to the position shown. This is one complete movement. 

(a) An accurate value for the average power for one complete movement is obtained. 

Describe what measurements are taken and how they are used to find the average power for 
one complete movement.

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

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

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

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

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

………………………………………………………………………...……………………...……….…[4] 

(b) Forces act on the athlete as he exercises. Identify an action-reaction pair of forces. 

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

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

exercise 
machine

track
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2 A student stands near the edge of a cliff. He throws a ball upwards, as shown in Fig. 2.1.

Fig. 2.1

The displacement-time graph for the first 1.0 s of motion is shown in Fig. 2.1. Air resistance is 
negligble in the first 1.0 s of motion. 

Fig. 2.1

 (a) Estimate the average velocity of the ball from t = 0.8 s to 1.0 s

average velocity =…………………..…………….. [2]

 (b) The ball continues to fall after 1.0 s. The effect of air resistance becomes significant and the ball 
eventually reaches terminal velocity.

  Describe how the velocity and acceleration of the ball changes as it reaches terminal velocity.

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

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

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

highest point of 
motion

path of 
ball
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3 Fig. 3.1 shows a stationary piston in a cylinder. It consists of a piston on one end and is sealed on 
the other end.

Fig. 3.1

The gas in the cylinder exerts the same pressure on the piston as it does on the sealed end. 

 (a) Using ideas about molecules, explain why the pressures are the same.

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

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

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

 (b) The piston is held in place and the cylinder is cooled. Temperature of the cylinder and gas 
dropped by 15 °C.  

  Using ideas about molecules, state and explain the change in pressure of the gas. 

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

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

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

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

piston gas cylinder Sealed end
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4 Fig. 4.1 shows steam from a boiler passing through a turbine connected to a generator.
Steam passes through the turbine in the coiled copper tube and condenses in the condenser. 
The internal energy of the seawater rises. 

Fig. 4.1

 (a) State the effect(s) of condensation of steam on the molecules of the seawater.

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

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

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

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

  
 (b) The seawater enters the condenser at a temperature of 30 °C, and leaves at a temperature of 

64 °C. In a certain time, 265 MJ of thermal energy passes into the seawater. 
  
  The specific heat capacity of seawater is 3.9 kJ / (kg °C).

  Calculate the mass of seawater that enters the condenser in this time.

mass =…………………..…………….. [2]

generator

condenser

seawater out

turbine

steam in

coiled
copper tube

seawater in
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5 Fig. 5.1 (drawn to scale) shows rays of light travelling in water from a light source O. 

Fig. 5.1 (to scale)

(a) (i) Measure and write down the sizes of angles A and B. 

angle A =…………………..…… & angle B =…………………..…… [1] 

  (ii) Hence, determine the refractive index of water.

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

(b) Explain why the light ray does not escape from the water surface at point C.

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

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

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

air

water
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6 Some electrical components are easily damaged if electric charge is placed on them. They are often 
stored by placing them in contact with a conductor.

Fig. 6.1

(a) When the component shown in Fig. 6.1 is rubbed with a woollen cloth, the metal legs become 
negatively charged. 

  Explain how this happens. 

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

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

(b) Fig. 6.2 shows the negative charged metal legs placed near a piece of uncharged aluminium foil 
which rests on an insulator.

Fig. 6.2

  Explain why the aluminium foil is attracted to and sticks to the metal legs.

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

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

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

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

plastic electrical component

metal legs

plastic

metal leg

aluminium foil

insulator
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7 Fig. 7.1 shows a coil of wire connected by flexible leads to a switch and a battery.  

Fig. 7.1

The coil is placed between the poles of a permanent magnet and is free to turn about the axis.
When the switch is closed, forces due to the current act on the sides of the coil. 
The coil starts to turn.

(a) (i) On Fig. 7.1, draw an arrow to show the direction of the force on the coil next to the 
   N-pole of magnet.                                     [1] 

  (ii) Explain how you obtained your answer. 

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

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

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

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

(b) The coil stops when it is vertical. Explain why the turning effect of the forces is zero at this  
  position.

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

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

(c) In order for the coil to rotate continuously, a split-ring commutator is connected between the
battery and the coil.  

  Explain how the split-ring commutator enables the coil to rotate continuously.

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

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

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

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

coil
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8 A student constructs a model of a circuit breaker using an unmagnetized steel core, as shown in 
Fig. 8.1. The distance from the stiff spring to the pivot is 25 cm. The iron arm can move freely about 
the pivot.

Fig. 8.1

(a) A current flowing from terminal P to terminal Q causes the contacts to separate.
  Explain why.

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

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

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

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

  (b) The student finds that his model can only be used once. 

  Suggest and explain one reason why.

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

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

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

  (c) Suggest and explain one modification such that the circuit breaker will be activated to work at a 
much larger current. 

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

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

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

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

terminal P

terminal Q

fixed 
connection

pivot

Unmagnetised 
steel core

coil
iron arm

spring

25 cm

contacts
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9 Fig. 9.1 shows a circuit containing a 12 V filament lamp and a 12 V power supply.

Fig. 9.1

The variable resistor XY is made from a long resistance metal wire. The sliding contact C moves 
along the wire from X to Y. 

The wire XY obey Ohm’s law.

  (a) State what happens to the readings of the three meters as C moves from X to Y. 
  Give numerical values where possible.

  voltmeter 1 ……………………………………………………………………………………………….. 

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

  voltmeter 2 …...….……………………………………………………………………………………….. 

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

  ammeter ...……….……………………………………………………………………………………….. 

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

 (b) The variable resistor is adjusted so that the potential difference across the lamp is 4.0 V. 
  The current flowing through the lamp is 150 mA.

  Determine the amount of charge that flows through the lamp in 5.0 minutes.
  

charge =…………………..…………….. [2]

YX

C
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10 A straight length of copper wire lies horizontally between the poles of a U-shaped magnet. 
Fig. 10.1 shows the two ends of the wire connected to a very sensitive, centre-zero ammeter.

Fig. 10.1

The copper wire is moved upwards quickly between the two magnetic poles. The needle on the
ammeter deflects momentarily. 

(a) (i) Explain why the needle on the ammeter deflects.

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

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

  (ii) Draw an arrow on Fig. 10.1 to show the direction of current flowing in the part of copper 
wire between the two magnetic poles.              [1]

(b) The wire is now moved downwards slowly between the two magnetic poles.

  State what happens to the needle on the ammeter.

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

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

sensitive, centre-zero ammeter

copper wire
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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 13. 

11 A length of resistive wire is cut into two pieces E and F. Each piece of resistive wire is clamped, in 
turn, between two metal clips, as shown in Fig. 11.1. The length of wire between the clips is 0.7 cm 
for wire E and 2.0 cm for wire F.

Fig. 11.1

(a) The potential difference (p.d.) across each wire is slowly increased. The p.d. is measured at 
various values of current. Fig. 11.2 shows the readings obtained.

wire E wire F
current / A p.d. / V p.d. / V

0 0 0
0.4 0.04 0.15
0.8 0.08 0.30
1.2 0.14 0.49
1.6 0.23 0.70
2.0 0.37 1.19
2.4 0.70 1.99
2.8 1.10 2.98
3.2 1.50 not measurable
3.6 not measurable

Fig. 11.2

  (i) Using data from Fig. 11.2, describe the relationship between the current and the p.d. 
across E for high currents. 

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

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

  (ii) Given that the circuit is in working conditions, suggest why the p.d. is not measurable for 
wire F at a high current.

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

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

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

   (iii) Determine the resistance of the resistive wire E when the current is 1.6 A
  

resistance =…………………..…………….. [1] 

resistive wire F 
metal clip metal clip 

resistive wire E 

metal clip metal clip 

www.KiasuExamPaper.com 
81



2018 / O-Level Prelims / Sec 4E /Physics (6091) / Paper 2

Apply Past Knowledge to New Situations                                      Page 13

  (iv) Draw and label a suitable electric circuit diagram of the experiment set up to get the 
readings of one of the resistive wires in Fig. 11.2.             [3]
  

  (v) In one experiment, both the wires and a 1.5 V dry cell were connected in series.
   Deduce the current flowing through the wire. Explain your answer. 

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

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

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

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

(b) The experiment is repeated with a strong wind blowing over the wires by the use of a table fan. 
   
  Fig. 11.3 shows the new readings obtained at selected currents.

wire E wire F
current / A p.d. / V p.d. / V

0.4 0.03 0.13
0.8 0.06 0.26

Fig. 11.3

  (i) Suggest why the values of the p.d. at the same current in Fig. 11.3 are lower than that in 
Fig. 11.2.

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

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

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

  (ii) Suggest one other difference that is seen for readings of p.d. at values of current greater 
   than 0.8 A, as compared to those in Fig. 11.2.

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

 ..………………………………………………………………...……………………...…………[1] 
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12 Fig. 12.1 shows the basic structure of a transformer.

Fig. 12.1

An alternating voltage of 230 V is applied to the primary coil and a voltage is induced in the 
secondary coil. The secondary coil is connected to a lamp.

(a) Describe what is meant by an alternating voltage. 

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

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

(b) Suggest a reason for using an iron core in the transformer.

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

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

(c) The primary coil has 2200 turns.

Calculate the smallest number of complete turns in the secondary coil that would give an
induced voltage of at least 12 V in the secondary coil.

number of turns = ………………………… [2]

iron core

Secondary coilprimary coil

230 V
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(d) The transformer obeys the principle of conservation of energy. A student determines the input 
power and the output power of the transformer and calculates the efficiency of the transformer.

  (i) State the principle of conservation of energy.

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

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

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

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

  (ii) The lamp is rated “12 V 1.2 A”. Calculate the current in the primary coil when the lamp 
works normally.

current = ………………………… [2]

  (iii) In reality, the primary coil has a current of 0.080 A. 
   Calculate the efficiency of the transformer.

efficiency = ………………………… [2]
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13 EITHER

 A national springboard diver trains regularly. At the pool, he climbed up a flight of stairs with a total 
vertical height of 5.2 m to reach a springboard at the top in 16 seconds. Fig. 13.1 shows him 
ascending in the air during a jump. 

    Fig. 13.1      Fig. 13.2

(a) Describe the main energy change when the diver climbed up the flight of steps.  

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

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

(b) Given that the diver’s weight is 620 N, find his average power during the climb.

average power = ………………………… [2]

(c) The diver used the elastic springboard to propel himself and his centre of gravity reached a
maximum height of 7.0 m from the surface of the water before plunging down. 

  Fig. 13.2 shows the springboard in action when it was used to propel the diver upwards at a 
certain speed. The springboard moved down a vertical distance of 30 cm during this instant,
sprung back to horizontal position, and the diver left the springboard when it was horizontal.

   (i)  Determine the vertical speed at which the diver left the springboard.

vertical speed = ………………………… [2]

  

5.2 m
7.0 m 30 cm
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(ii) Find the average upward force exerted by the springboard to propel the diver upwards. 

average force = ………………………… [2]

(d) Fig. 13.3 shows a dipper that will vibrate up and down vertically as the wheel turns, creating 
waves on a water surface. A direct current (d.c.) motor drives a wheel.

Fig. 13.3

  (i) With reference to Fig. 13.3, explain what is meant by transverse wave motion.

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

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

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

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

  (ii) The wheel makes 240 revolutions every minute.

   Determine the frequency of the vibration of the dipper.

frequency = ………………………… [1] 

dipper water surface

Wheel connected to d.c. motor
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OR

Fig. 13.4 shows an electric circuit made with a light-dependent resistor (LDR), and a variable 
resistor (rheostat) 
power supply and a voltmeter is connected across the LDR.

Fig. 13.4

During an experiment, a light was shone on the LDR and the resistance of the LDR was 1000

(a) Define electric current.

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

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

(b) Mark out with an arrow on Fig. 13.4, next to the power supply, the direction of conventional 
current flow.                             [1]

 (c) Calculate
  
  (i) the current in the circuit, 

current = ………………………… [2]

  (ii) the reading shown on the voltmeter.  

reading = ………………………… [2]

12 V

LDR

rheostat
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 (d) Describe and explain how the reading of the voltmeter would change when the light intensity 
decreases. 

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

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

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

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

 (e) Describe and explain the effect of increasing the resistance of the rheostat.

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

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

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

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

------ End of Paper ------

www.KiasuExamPaper.com 
88



www.KiasuExamPaper.com 
89



Q ANSWER Suggested Reason 
1 D Recall. 7 base quantities. 
2 C Most accurate method (average of few readings and precise instrument) 
3 D Distance travelled ÷ Time taken 
4 B Area under speed-time graph = ½ (20) (5.0) = 50.0 m. He reacted immediately. 

Taking into account negligible human reaction time, he would stop on the line. 
5 B Y is the highest point (momentarily at rest at highest point) 

To stop, speed should be zero. 
6 B For right angled triangle, tension = sqrt (202 + 302) = 36.1 N 
7 C Push – friction = m a and hence 40 – friction = 2.0 (5.0) 

Friction = 40 – 10 = 30 N 
8 C Recall. Inertia depends on mass. 
9 A Volume of bottle = mass / density = 680 / 13.6 = 50 cm3 

Density of P = mass / volume = 50 / 50 = 1.0 g/cm3  
10 B Clockwise moments = anti-clockwise moments 

10 (4.0) + 5.0 (1.0) = F (1.0) and hence F = 45 N 
11 B Recall. Weight acts through corner (edge) of base. 
12 A Recall. Pressure = Force / Area. 
13 B Recall. Manometer. 
14 C W = F d = 8.0 (6.0 x 5.0) = 240 J 
15 A P = F d / t = 600 x 10 / 20 = 300 W 
16 D Due to friction, energy is converted to heat and sound and dissipated away. 
17 B Pressure inside stays the same so when speed drops the rate of frequency increases due to 

smaller inner wall surface area. 
18 C Heat is lost from feet faster on floor tile due to smaller c and better conductor of heat. 
19 B Radiation through the air followed by conduction of heat through glass. 
20 D Q = m c  = P t 

2000 x 4.0 = 2.0 x c x (3 – 0) and hence, c = 1330 J/(kg °C) 
Q = m lF = Pt 
2000 x 3.0 = 2.0 x lF and hence, lF = 3000 J/kg 

21 A Heat gained by colder water = heat lost by hotter water 
5.0 x c x (new temperature - 20) = 1.0 x c x (80 - new temperature) 
5T - 100 = 80 – T and hence, 6T = 180 °C and so T = 30 °C 

22 A Recall. Thermometric property. 
23 B wavelength = 1.2/3 = 0.40 m 

v = f  = 0.40 x 15 = 6.00 m/s 
24 B Statements 2 is incorrect. It can be refracted and reflected. 
25 C Speed in fibre = 2.0 x 108 m/s apply n = c/v. 
26 C Recall. 
27 D Recall. Higher frequency implies higher penetrating power and larger ionising power. 
28 A Recall. Smaller maximum value (smaller amplitude) and same period. 
29 C Ray X and Ray Y are correct. 
30 B Converge means rays go nearer after lens. Diverge means ray move farther apart after lens.
31 A Electrons are attracted up from earth. Electrostatic induction. 
32 B Recall. 
33 D I = V / R = 12 / 6 = 2.0 A (effective resistance = 1 + 2 + 3 = 6 ) 
34 D Recall. Switch is along live wire. Earth wire touches metal casing. 
35 A Unlike poles attract. Z becomes an induced magnet that is attracted to Y. 
36 C Magnetic field lines go from right-hand-side pole to left-hand-side pole. 
37 A Apply fleming’s left hand rule (conventional current to left) 
38 B Amplitude = max value of 2 boxes vertically. 

Frequency = 1 / 4 horizontal boxes. 
39 C Y is powered by the d.c. cell. X and Z do not lit due to no changing magnetic field (no a.c. 

supply). 
40 D Halved the period implies twice the frequency. 

Twice the amplitude implies twice the rate of cutting of magnetic flux (faraday’s law) 
www.KiasuExamPaper.com

Density of P = mass / volume = 50 / 50 = 1.0 g/cm3

B Clockwise moments = anti-clockwise moments
10 (4.0) + 5.0 (1.0) = F (1.0) and hence F = 45 N

B Recall. Weight acts through corner (edge) of base. 
A Recall. Pressure = Force / Area.
B Recall. Manometer.
C W = F d = 8.0 (6.0 x 5.0) = 240 J
A P = F d / t = 600 x 10 / 20 = 300 W
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smaller inner wall surface area.
C Heat is lost from feet faster on floor tile due to smallerrrrrrrr cccccccccccccccccccccccccccccccccc aaaaaaaaaaaaaaaand bettttttteeeerrrrr  cccccoc nducucucucucuctotototototorrrrrr of heat.
B Radiation through the air follllowo ed by conduction of heat throughghghghghgh gggggglaaaaaass.
D Q = m c = P t

2000 x 4.0 = 2.0 x c x (3 – 0) and hence, c = 1330 J/(kgkg °°C)C
Q = m lF = Pt
2000 x 3.0 = 2.0 x lF and hence,e  lF = 3030000  J/kg

A Heat ggained by colder water = heh att lloso t byby hhototteterr wawatet r
5.0 x c x (new temperature - 20) = 1.0 0 x x c c xxx (8(80 0 - new temperature)
5T - 100 = 80 – T and hence,e, 66T T == 18180 0 0 °°CC anandd soso T = 30 °C

A Recall. Thermometric properertyty..
B wavelengthh = 11.2.2/3/3 = 0.40 0 mm

v = f == 0.0.40 xx 1155 = 6.6.0000 mm/s/s
B Statemmenentsts 2 is inncocorrrrecect.t. IIttt cac n be refracted and reflected.
C Speed in fibree == 22.0.0 xx 1100888 m/s apply n = c/v.
C Reecacallll..
D Recacaallll.. HiHighgherr ffrequency implies higher penetrating power and larger ionising power.
A Recallll.. SmSmmalalleler maximum value (smaller amplitude) and same period. 
C Ray X annd d Ray Y are correct.
B Converge means rays go nearer after lens. Diverge means ray move farther apart after lens.
A Electrons are attracted up from earth Electrostatic induction
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CCHY Preliminary Examination (2018) Physics / Sec Four Express 2

[40 marks]
Answer all questions in this section 

1. The light year is defined as the distance light travels in 1 year. Which of the following

is the nearest estimate of 1 light year in gigameters (Gm)?

A   100 B 1000 C 10000 D 10000000

2. The following diagram shows the reading on a micrometer screw gauge.

What is the reading on the micrometer screw gauge?

A   7.22 mm B 7.72 mm C 7.22 cm D 7.72 cm

3. A cube of mass 5.0 kg with sides 0.20 m long has a cube of sides 0.10 m cut from its

corner as shown. What is the density of the remaining portion?

A   25 kg/m³ B 547 kg/m³

C 625 kg/m³ D 714 kg/m³

4. The overall stopping distance of a car consists of a ‘thinking distance’ for the driver

to react and the ‘braking distance’ to stop his car. A driver driving at 20 m/s took

0.50 s to react and a further 5.0 s to stop his car. What is his overall stopping

distance?

A   50 m B 55 m C 60 m D 110 m
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5. The following graph shows the speed-time graph of a body.

Which of the following graphs shows the distance-time graph of the body?

A B

C D

6. A ball rolling across a field will slow down and eventually stop because

A inertia will cause all objects to remain in a state of rest.

B there is no net force acting on the ball.

C there is a force that acts in the direction opposite its motion.

D the ball has no energy since there is no work done on the ball.

7. A 2000 kg car travelling at a constant velocity of 25 m/s encounters a total resistive 

force of 50 kN. Assuming there are no other horizontal forces acting on the car, 

which of these relationships describes the driving force F provided by the engine?

A   F = 0 N B F < 50 kN C F = 50 kN D F > 50 kN

8. The pellet of mass 50 mg is fired vertically upwards and reaches a height of 1000 m. 

What is the total energy at the highest point?

A   0 J B 0.5 J C 500 J D 500000 J

v

t

s

t

s

t

s

t

s

t
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Horizontal 
level

9. A technician tries to loosen a nut with a spanner but the 

nut does not turn. He has held the spanner above the 

horizontal level as shown. Which of the following 

methods is not a logical attempt?                 spanner

A Use a longer spanner. gap

B Bring the spanner nearer the horizontal level.

C Apply more force. nut

D Push the nut further into the gap.

10. A rectangular box of dimensions 4.0 m by 2.0 m by 3.0 m weighs 50 N. What is the 

minimum pressure it exerts on the surface it rests on?

A   2.1 Pa B 4.2 Pa C 6.3 Pa D 8.3 Pa

11. Which of the following statements is true?

A The force at piston L is 1600 N.

B Piston K will move a longer distance than piston L.

C The pressure at piston K and piston L is the same.

D The pressure at piston K is lower than at piston L.

12. A man lies on a bed of needles. What happens if the number of needles is doubled?

Force on 1 needle Force on the man Pressure at contact

A Remains the same Doubled Remains the same

B Halved Remains the same Halved

C Remains the same Doubled Doubled

D Halved Remains the same Remains the same
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13. Illuminated smoke particles, suspended in air, are viewed through a microscope. 

They appear to move randomly. Which of the following best describes the 

conversion and transfer of energy that takes place?

A Kinetic energy of air molecules → Kinetic energy of smoke particles

B Potential energy of air molecules → Kinetic energy of smoke particles

C Heat energy from source → Kinetic energy of smoke particles

D Light energy from source → Kinetic energy of smoke particles

14. Which of the following statements is true when the temperature of a solid is raised?

A The molecules expand and the solid occupies a greater volume

B The molecules in the solid start to move around

C The mass of the solid increases as the volume increases

D Heat travels to all parts of the solid in the form of kinetic energy of the molecules

15. A gas in the process of condensation will

A not give off or take in any heat because there is no change in temperature.

B give off heat because its molecules are losing kinetic energy.

C give off heat because intermolecular forces are forming.

D take in heat in order to break the intermolecular forces.

16. Blowing across the surface of a spoon of hot soup will cause it to cool mainly 

because

A still air is a poor conductor but moving air is good conductor.

B convection cannot occur without blowing.

C blowing across the surface increases the surface area for radiation.

D blowing across the surface allows more evaporation to take place.

17. The interior (which is touching the water) of a vacuum flask designed to hold hot 

water is shiny because

A shiny surfaces are poor absorbers of radiation.

B shiny surfaces are good absorbers of radiation.

C shiny surfaces are poor emitters of radiation.

D shiny surfaces are good emitters of radiation.
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18. A 3 kW kettle containing 500 g of a boiling liquid is placed on a balance. The 

balance reads 200 g after 5 minutes. What is the value of the specific latent heat of 

vapourisation of the liquid?

A   2.0 kJ/kg B 3.0 kJ/kg C 3.0 MJ/kg D 4.5 MJ/kg

19. What information can you conclude from the graph describing a wave?

A The amplitude is X. B The amplitude is X/2.

C The period is Y. D The period is Y/2.

20. Which of the following can be used to calculate the period of a wave?

A frequency divided by wave speed

B frequency divided by the wavelength

C wavelength multiplied by the frequency

D wavelength divided by the wave speed

21. Given that the critical angle of a medium is 45°, what is the refractive index?

A   0.71 B 1.00 C 1.33 D 1.41

22. An object is placed 12 cm from a lens of focal length 8 cm. Which of the following 

best describes the property of the image?

A real, inverted, diminished B real, inverted, magnified

C virtual, upright, magnified D virtual, upright, diminished

Displacement 

Distance
X

Y
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23. The refractive index of water is 1.33. What is the speed of light in water?

A   7.5 x 107 m/s B 2.25 x 108 m/s C 3.00 x 108 m/s D 4.00 x 108 m/s

24. A boy shouts on a mountain and hears the echo from the nearest neighbouring 

mountain after 2.0 s. Given that the speed of sound in air is 300 m/s, how far is the 

neighbouring mountain from the boy?

A   75 m B 150 m C 300 m D 600 m

25. The following graph describes a longitudinal wave, with left defined as the positive 

direction. Which is a region of compression?

26. Which of the following methods can be used to test whether an unknown material X 

is a magnet?

I Find out whether a compass needle is deflected when a wire carrying a 

current is wound around it.

II Find out whether a North pole of a permanent magnet will attract X.

III Find out whether a South pole of a permanent magnet will repel X.

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

27. The diagram shows two charges. In which direction will the electric field act?

Displacement / m

Position / m12 24

+2

-2

A
B

C
D
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28. The diagram shows two insulated metal spheres P and Q. The steps are, in order:

Step 1: Bring the (+) charged rod close to P

Step 2: Momentarily earthed P

Step 3: Separate P from Q

Step 4: Remove the charged rod

What are the charges on P and Q?

Option A B C D
Charge on P Positive No charge Negative Negative

Charge on Q Positive Positive No charge Negative

29. A circuit is set up as shown. The cell has an emf of 3.0 V and the resistance of R is 

5.0 Ω.

V R

A

What are the readings on the ammeter A and voltmeter V when the jockey is 

adjusted to give minimum resistance and the switch is closed?

Option A B C D
Reading on A 0.6 A Shoots to full scale deflection 0 A 0 A

Reading on V 3.0 V 3.0 V 3.0 V 0 V

30. Which of the following best describes the characteristics of a thermistor as current 

increases?

Option A B C D
Voltage Increases Increases Decreases Decreases

Resistance Increases Decreases Increases Decreases

31. A wire has resistance R. A wire half as long with twice the diameter made of the 

same material will have resistance

A   R/8 B R/4 C R D 2R

+ + + + +
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32. Two identical cells are connected to two circuits. It is found that both circuits have 

the same current flowing in them. What is the value of R?

A   1.5 Ω B 5.0 Ω C 7.0 Ω D 12.0 Ω

33. The most suitable fuse rating for a heater marked 240 V, 1.2 kW is

A   5 A B 7 A C 12 A D 20 A

34. The cost of a unit (kWh) of electricity is 24 cents. What is the cost, to the nearest 

cent, to turn on a 0.5 kW computer for 30 minutes?

A   $0.06 B $3.60 C $21.60 D $60.00

35. A current of 4 A flows in the live wire of a socket when the appliance is functioning 

normally. Which of the following is true?

A   A current of 4 A flows in the neutral wire

B A current of 4 A flows in the earth wire

C A current of less than 4 A flows in the neutral wire

D A current of less than 4 A flows in the earth wire

36. A LDR is connected in series with a fixed resistor 

R1 = 5.0 Ω. The input voltage is 6 V and the 

output voltage is 1 V. Which is the likely physical 

condition of the surrounding?

A   bright

B dark

C hot

D cold
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Voltage 

Time0.2 s

37. Which of the following best describes why a magnet will attract a piece of soft iron?

A   The piece of soft iron becomes an induced magnet.

B The piece of soft iron becomes a temporary magnet.

C The piece of soft iron becomes a permanent magnet.

D An induced current will flow in the piece of soft iron.

38. A beam of electron experiences a magnetic field from the top to the bottom of the 

page. A force to the right of the page acts on the electron beam. What is the 

direction which the electron beam travels and which rule determines the direction?

Option A B C D
Direction Into the 

page

Into the page Out of the 

page

Out of the 

page

Rule: Fleming’s 

____ Hand Rule

Left Right Left Right

39. An a.c. input of 240 V is connected to the primary coil of an ideal transformer. The 

output current is 6 A. Which of the following is a possible combination of the input 

current and output voltage?

Option A B C D
Input Current 12 A 480 A 1 A 0 A

Output Voltage 120 V 24 V 40 V 0 V

40. An ac generator produces an output 

voltage as shown in the diagram.

Which of the following best describes the 

changes if the generator is turned twice

as fast?

Option A B C D
Output Voltage Doubles Halves Doubles Unchanged

Period Doubles Doubles Halves Doubles

----------------------------------------- END OF PAPER -------------------------------------------------
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Section A (50 marks)

Answer all the questions in the space provided.

1. A car describes a linear motion represented by the graph shown in Fig.1.1.

       v / ms-1

                       30

20

                     10
                                
                         0

10 20 30    40 50    60    70 80     90 100 110              t / s            
                     
                       - 20

Fig.1.1

(a) (i) Describe the motion of the car from t = 0 to 110 s. [2]

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

(ii) What is the value of the retardation of the car from t = 50 to 70 s? [1]

…………………………………………………………………………………

…………………………………………………………………………………

(b) Find the total displacement travelled by the car for the whole journey. [2]

(c) Sketch the displacement-time graph for the car’s motion.
Indicate all relevant values. [2]
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2. A uniform rod PQ of length 80.0 cm and weight 2.0 N is placed on the pivot as shown 
in Fig. 2.1 below. A spring balance is attached to the other end of the rod. A load of 
8.0 N is placed 20.0 cm from the spring balance.

    Fig. 2.1

(a) What is the reading on the spring balance in order for the rod to balance 
horizontally? [2]

(b) Determine the magnitude and direction of the reaction (force) on the pivot. [2]

(c) If the 8.0 N weight is gradually moved along the rod towards P, the rod being 

kept horizontal, state and explain the change in the magnitude of T. [2]

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………
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3. A 0.50 kg ball starting from position A which is 7.5 m above the ground, slides down 
from an incline with an initial speed of vo m/s as shown. Friction on the rough incline 
produces 10.7 J of heat energy. The ball leaves the incline at position B travelling 
vertically upward and reaches a height of 13.0 m above the floor (position C) before 
Falling vertically down.

(a) State the Principle of Conservation of Energy. [1]                      

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(b) What is/are the energy/energies that the ball possesses at position A? [1]

…………………………………………………………………………………………

(c) Calculate the gravitational potential energy at position C. [1]

(d) Calculate the initial speed, v0, at position A. [2]
           

(e) State one assumption for your calculation in (d).          [1]

………………………………………………………………………………………

B

v0

C

A
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4. Fig.4.1 shows the plan view of a fish tank containing one goldfish.
The diagram is drawn full scale.

tank

       water
side B        

        fish

side A
Fig. 4.1

Eye

A boy can see two images of the fish when he looks from the position shown.
Fig. 4.1 shows a ray of light, from the fish, that is refracted at side B of the tank.
The ray enters the eye as shown.

(a) Measure the angle of incidence and refraction and use the angles to determine 
the refractive index of the water in the tank. [2]

On Fig.4.1,

(b)      (i) sketch a second ray (no need to draw to scale) from the fish to the eye 
that is refracted at side A of the tank,

(ii) show the positions of the two images of the fish. [3]
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5. (a) Explain, by writing about molecules, how the air inside a car tyre exerts 
a pressure on the walls of the tyre. [2]

……………………………………………………………………………………..

……………………………………………………………………………………..

……………………………………………………………………………………..

……………………………………………………………………………………..

(b) A vessel closed by a piston contained a constant mass of gas. Keeping the
temperature of the gas constant, weights are placed on top of the piston which 
reduces the volume of the gas.

Complete the table below, using the words increases, decreases or no effect 
to describe the changes that have occurred.            [1]

Property of the gas Change that has occurred
Number of molecules in every cm3

Frequency of collisions of the gas molecules 
with the piston

Average kinetic energy of the gas molecules

Pressure of the gas

6. A light perspex ball is placed near a highly positively charged metal dome in a Van de 
Graaff generator. The ball swings away from the positively charged metal dome and 
remains stationary at position X.  (Fig. 6.1)

+   +
metal dome + +

                                     + + X
+ +

+ +

               Van-der-Graft
generator

Fig.  6.1

(a) Explain why the perspex ball moves away from the metal dome. [2]

…………………………………………………………………………………………

…………………………………………………………………………………………
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(b) The perspex ball has a mass of 5.0 g.

At the instant where the ball is stationary at X, there is a horizontal electric 
force, FE = 0.15 N acting to the right, a tension T in the string and the weight W,
(Fig. 6.2)

T

FE = 0.15 N

Fig. 6.2

W

By using a scale drawing, determine the tension T and the angle that the 
string makes with the vertical. (Take g = 0.01 N / g) [4]
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7. (a) Fig. 7.1 shows an electric circuit powered by a 12.0 V battery of negligible
internal resistance.

       4.0 3.0 

EMF
          12.0 V        V

6.0       9.0 

        S
   A

Fig. 7.1
Determine the ammeter and the voltmeter readings when 

(i) the switch S, is open; [2]

(ii) the switch S,  is closed. [2]
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(b) The same power source is now connected to a potential divider consisting of an 
LDR and a resistor. (Fig. 7.2).

An LDR (light-emitting diode) is an input transducer whose resistance can 
change according to the amount of light falling on it. 

10 k 

                     12.0 V

                    LDR        V

       Fig. 7.2

(i) Explain the word ‘input transducer’. [1]

……………………………………………………………………………….

……………………………………………………………………………….

(ii) What is the resistance of the LDR when the voltmeter reads 
2.0 V? [1]
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8. A pupil makes a simple d.c motor as shown in Fig. 8.1 using some common materials 
and connected to a 6.0 V battery. 

Fig. 8.1

The enamelled copper wire is an insulated wire with part of its insulation removed. 
The ends of the coil are placed on the large paper clip.

When the power source is turned on, the coil is given a slight push and the coil begins 
to spin.

(a)(i) Why is the coil given a slight push? [1]

………………………………………………………………………………………

(ii) Explain why the coil starts to rotate continuously. [3]

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

(b) If a stronger power source is used, state its effect on the rotation of the coil. [1]

………………………………………………………………………………………..

(c) What is the purpose of the third magnet inside the cup? [1]

………………………………………………………………………………………..
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9. Fig. 9.1 shows the structure of a transformer which is used in the transmission of 
electrical power through the cables.

Fig. 9.1 Table 1

An engineer is assigned to build a step-down transformer for stepping down the voltage 
from 3.3 kV to 220 V in the substation of a housing estate. He has the choice of using 
four types of coils with different number of turns as shown in Table 1 above.

(a) Based on Table 1, select the most suitable pair of coils for making the primary coil 
and secondary coil of the transformer. Explain your choice. [2]
…………….…………………………………………………………………………………..

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

…………………………………………………………………………………………………

(b) Assume that the transformer is 75 % efficient and the power output is 15 kW, 
determine the current flowing in the primary coil. [2]

(c) State and explain one feature that can improve the efficiency of this transformer. [1]

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

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

…………………………………………………………………………………………………

-END OF SECTION A-
  
  

Coil Number of turns
J 50
K 100
L 1 000
M 1 500
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Section B [ 30 marks ]

Answer all the questions from this section. Question 12 has a choice of section to answer.

            10. Fig. 10.1 shows the hydraulic braking system for a car from the brake pedal to the 
braking discs of the wheel.

    

A force is applied downwards on the brake pedal in order to slow down the wheels of 
the car.

                   (a) Using Fig. 10.1, explain clearly how a force applied on the brake pedal can slow 
down a moving car.                      [2]

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

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

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

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

(b) The surface area of piston P in contact with the brake fluid at the master 
cylinder is 5.0 x 10 -4 m2 and the area of piston Q of the slave cylinder is 
7.5 x 10 -3 m2.

(i) Explain why the area of piston P has to be smaller than piston Q.     [1]
         

……………………………………………………………………………………

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

Piston Q

Fig 10.1
Piston P
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(ii) Find the force exerted on Piston Q when a force of 120 N is exerted on 
the brake pedal.          [2]

(iii) If piston P moves down by 6 cm when the brake pedal is depressed, 
calculate the distance moved by piston Q.                    [1]

(c) In order to ensure that the braking system functions properly, air cannot be 
trapped in the brake fluid. Explain clearly how trapped air in the braking fluid 
can affect the performance of the hydraulic braking system.                   [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

(d) When the road is wet, a sudden hard braking when the car is moving at a high 
speed can cause the wheels to stop rotating instantly and the car will skid (slide
uncontrollably).  

(i) Explain why a fast moving car skids on the wet road when the brake is 
suddenly pressed very hard and the wheels stop rotating.         [2]

……………………………………………………………………………………

..………………………………………………………………………………….

……………………………………………………………………………………

(ii) To reduce the possibility of a car skidding on a wet surface, the wheels of 
the car have specially designed threads as shown in Fig.10.2. Suggest 
how these threads are able to reduce the chances of the car skidding on 
a wet surface.        [1]

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

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

Tyre threads Fig. 10.2
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11. (a) 2 kg of pure substance X was heated uniformly from its solid state until it reaches 
the gaseous state. The temperature of X was taken in intervals of 5.0 minutes and
are tabulated as shown in Fig.11.1. Assume that the heat supplied was constant 
and no heat was lost during the heating process.

Melting point of pure X = 40.0 ºC
Boiling point of pure X = 70.0 ºC
Time when X began melting = 2.5 minutes
Time taken for all of solid X to melt = 5.0 minutes
Time when X began boiling = 10.0 minutes
Specific latent heat of vaporization of X = 30.0 kJ/kg 
Power = 100 W

(i) By analyzing the data obtained and using the given information, plot the heating 
curve of pure substance X in the grid lines provided.            [3]

(ii) Calculate the specific heat capacity of the solid X. [2]

Time
/ min

Temperature
/ ºC

0.0 25.0
5.0 40.0

10.0 70.0
15.0 70.0
20.0 70.0
25.0 85.0

Fig. 11.1

0.0

20.0

Temperature / ºC

Time / min
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(b) Fig. 11.2 below shows the cooling curve graphs of two pure liquids, Y and Z, of the 
same mass.

(i) Which substance (Y or Z) has a lower melting point?            [1]
           
……………………………………………………………………………………………

(ii) Which substance (Y or Z) has a greater specific heat capacity in the liquid 
state? Explain your answer clearly. [2]
          
……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) Which substance (Y or Z) has a greater specific latent heat of fusion? Explain 
your answer clearly. [2]

…………………………..………………………………………………………………

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

Fig. 11.2

T1
Y

Z

Temperature 

Time 
0
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EITHER

       12A.(a) Fig. 12.1 shows an object AB near a thin converging lens. The principal foci of   
the lens are at F and F’

(i) By means of an accurate drawing, draw rays to find the positions of the 
images of the points A and B. [2]

(ii) If object AB is brought closer and closer to the converging lens until a distance 
less than one focal length, describe clearly the changes to the image of AB.

                                [2] 

……………………………………………………………………………………………

………………………………………………………………………………………….

(b) Fig. 12.2 shows a scaled drawing of an object PQ and its image P’Q’ after 
passing through a thin converging lens. By locating the position of the converging 
lens and drawing rays on the diagram, find the focal length of the converging 
lens. [2]

Focal length = ………………………..

Fig. 12.1

P

Q

P’

Q’

Fig. 12.2
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(c) Light rays passing into an eyeball undergo two refractions; once as they pass through 
the cornea and another as they pass through the lens of the eye. Fig.12.3 shows how 
light rays pass through the eyeball and the image of an object is formed at the back of 
the eye (retina) for an individual with perfect eyesight. For a short-sighted person, the 
image of a distant object is formed in front of the retina.

(i) One way to correct short-sightedness is to use a pair of spectacles. Which 
type of spectacle lens (converging or diverging) would be suitable to correct 
short-sightedness? Explain your answer clearly. [2]

…………………………………………………………………………………………….

….…………………………………………………………………………………………

………………………………………………………………………………………….…

(ii) Another method to correct short-sightedness is by performing a ‘lasik surgery’ 
which removes a small portion of tissue in the cornea to make the cornea less 
rounded. Suggest how the less-rounded cornea in front of the eye’s lens can 
help to correct short-sightedness.                                [2]

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

Fig. 12.3
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OR

12B. (a) Fig. 12.4 shows a solenoid with an alternating current (a.c) supply coiled around a 
soft iron core. An aluminium ring is placed through the soft iron and rests on the 
solenoid. When the a.c supply is turned on, the ring ‘floats’ above the solenoid as 
shown in Fig. 12.5.

(i) Explain clearly why the aluminium ring ‘floats’ when the a.c supply is turned on.
                                  [3]

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

.……………………………………………………………………………………………

.……………………………………………………………………………………………

.……………………………………………………………………………………………

.……………………………………………………………………………………………

….…………………………………………………………………………………………

(ii) If the a.c supply is now replaced by a d.c supply, what will be observed 
after the supply is turned on? [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Soft iron core

Aluminium ring

Fig. 12.4
Fig. 12.5
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(iii) The solenoid has an a.c supply but the aluminium ring is replaced with 
a ‘C’-shaped ring instead as shown in Fig. 12.6. When the supply is 
turned on, the C-shaped ring does not ‘float’ upwards but continued to 
remain at rest on the solenoid instead. Explain the reason why this 
happens. [2]

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

.……………………………………………………………………………………………

.……………………………………………………………………………………………

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

…………………………………………………………………………………………….

(b) Fig.12.7 shows a simple a.c generator which has a frequency of 60 Hz and 
peak voltage 12 V.

Fig. 12.7

Fig. 12.6
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(i) Sketch the graph of the voltage produced against time for two complete cycles 
below. Take the position of the coil to be that in Fig. 12.7 when time = 0 s.

[1]

(ii) If the speed of rotation is reduced by ¼ times the original speed, sketch the 
new graph of the voltage produced on the same axis above. Label this new 
graph with (ii). [2]

(iii) Explain clearly the differences between the graph for b(i) and b(ii). [1]

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

.……………………………………………………………………………………………

.……………………………………………………………………………………………

--End of Section B—
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CCHY 2018 Pure Physics Prelim Exam Mark Scheme

Paper 1

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

Paper 2 
Note: 1 mark will be deducted for not expressing numerical value to 2/3 sig. fig on 1 
occasion. 2 marks to be deducted for more than 1 occasion.
50% mark for each part of qn will be deducted for missing or wrong “unit”.

Section A
Qn no. Suggested Solution Marks

1(a)(i) The car travelled at constant speed at 30 m/s  from t = 0 to 50 s,
then decelerates uniformly to stop from t = 50 s to 70 s,
and remain stationary / at rest for a further 10 s, 
It reverses / change direction and accelerates uniformly

1

1

(ii) Either, by graphical method
Retardation (r) = gradient  = 30/ (70-50) = 1.5 ms-2

Or,   using formula
a = ( v – u) / t =  (0 – 30) / 20 = - 1.5 ms-2

or,  r = 1.5 ms-2

(No mark awarded if working is not shown)

1

(b) Total displacement 
= distance moved during the first 70 s - distance moved during t=80 -
110s =  ½ ( 50 + 70) x 30  - { ½ x 30 x 20} 
= 1500 m

1

1
(c) s / m

1800
1500 _

0 
50  70  80  110  t/s 

Show a constant slope for first 50 s up to 1500 m;
a reducing gradient for the next 20 s to 1800 m,
a horizontal line graph between t = 70 – 80 s at 1800 m
an (increasing and decreasing) curve for showing the last 30 s

1 mark will be deducted for not stating / labeling the axes.

1

1
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occasion. 2 marks to be deducted for more than 1 occasion.
50% mark for each part of qn will be deducted for missing or wrong “unit”.

Section A
Qn no. Suggested Solution Marks

1(a)(i) The car travelled at constant speed at 30 m/s  from t = 00 toto 550 s,
then decelerates uniformly to stop from t = 50 s to 7070 ss,
and remain stationary / at rest for a further 10 s, 
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1

1

(ii) Either, by graphical method
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Or,   using formula
a = ( v – u) / t =  (0 – 30) / 20 = - 1.5 ms-2

or,  r = 1.5 ms-2

(No mark awarded if working is not shown)

1

(b) Total displacement
= distance moved during the first t 700 s - diststanancece mmovo ed during t=80 -
110s =  ½ ( 50 + 70) x 30 - {{ ½½ x x 300 xx 220}0}  
= 1500 m

1

1
(c) s / m

1801800
1500 __

0
50 70 80 110 t/s

Shhowo a constant slope for first 50 s up to 1500 m;
a reducing gradient for the next 20 s to 1800 m,
a horizontal line graph between t = 70 80 s at 1800 m

1

1
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2

2(a)
Let the spring balance reading (or tension) be T
To balance about (pivot) P, Net moment about P = 0
Total anticlockwise moment = Total clockwise moment 

T x 80 =  (2 x 40) + ( 8 x 60)   
T =   7.0 N

1
1

(b) Either,  
Let the reaction force at the pivot be R.
Since net force  = 0    (not moving / at balance)
Hence,    Total upward force = Total downward force

T + R = 2 + 8
7 + R = 10
R = 3.0 N

Direction of R is (vertically) upward

OR , using POM and take moment about the spring position

1
1

(c) Magnitude (size) of the spring balance reading decreases

The total clockwise moment has decreased as the clockwise moment 
by the 8 N weight about P has decreased with the reduction in the 
(perpendicular) distance.
To maintain equilibrium, the anticlockwise moment by spring must also
decrease proportionately.
As moment = force x perpendicular distance (and the distance is 
constant), the spring force must decrease to compensate the reduction 
in the moment.

1

1

3(a) Total energy is always conserved (remain unchanged) Energy cannot 
be created or destroyed; They can only be converted from one form to 
other form(s)

1

(b) kinetic and gravitational potential energy 1
(c) Ep = mgh = 0.5 x 10 x 13 

=  65 J 1
(d) Assume no energy is loss and total energy is conserved, 

EP (at C) + Wfriction = total energy at A (PE + KE ) 
65  + 10.7  = ½ (0.5) (v02) + (0.5 x 10 x 7.5) 

v0 = 12.4 m/s

OR
EK (at A)  = Work done against friction + Ep gain
½ (0.5)v02 = 10.7 + (0.5 x 10 x {13 – 7.5} )  

v0 = 12.4 m/s

1

1

(e) There is negligible loss of energy due to sound/heat energy (on base) 1

4(a) Using the Principle of Reversibility of Light
By measurement

www.KiasuExamPaper.com

( g )
Hence,    Total upward force = Total downward force

T + R = 2 + 8
7 + R = 10
R = 3.0 N

Direction of R is (vertically) upward

OR , using POM and take moment about the springng ppoosititiion

1
1

(c) Magnitude (size) of the spring balance readingg dedededeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeecrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrccrccrcrcrccrcccccrrcrccrccrcrcrcrccrcrcrcccccrrcrrrrccccrcrcrrcrcrccrccrrcrccrcrcrrrrcrrcrcrrccrrrrccrrrrrcrcrrccrrrcrrrcrcrrrrrcrrrcrrrccrrrrcrrcccccccccccccccccrreaeaeeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaaaeaeaeaeeaeaeaeeaeaeaeaaeaeaeeaeaeaeaeaeeaaaeaaeaeaeaeaeaeaeaeaeaeeaeaaeaaeaeaeaeaeeaaeaeaaaeaeaeaeaeaaeaeaeaaaeeeaeaaeaaaeaaeaeaeaeaaaeaeaaeaeaeeeeaeeeeaeeeeeeeeeaeeaeeaeaaaaaaeeaaaaseseseseseseseseseseseseseseseseseseseseseesesssseseeseseseseseseeseseseseesesesesesessesesesesseseseeseseesesssseseeeseseseseseseesessesessesseseseeesssseseeeesssessssseeesessseesesesesesseseesesesssesseeeeesssssseeeseseessssseeeeeeseeeesseeeeeeeeeeeeeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

The total clockwise moment has decreased assss tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttheheheheheheehehehehehehehheheheheheheheheeheheheheeehehehehehehehehehehhhehhehehehehehehehehehehheheheeheheheheehehehehehhehhhhehhhhheheheehehhehehhehhhhhhehehehhhhhhhheeheehehhhehehheheehheeeeeeheeeeheeeeheeeeeeeeeeeeheeeeeehee ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccclolololoololoololololooololololololololooooloolooooooooololoolololooloolooloollololoolololllololoollollllolololllolololololloooooooooooooooooloooooloollloooooloooooloooooooooooooooooooooloooocckckcckckckckcckcckckckckcckckckckckckckckckckckckckcckcckckckccccckcccckcckckccccckcccccckkcccc wwisesesese mmmmomenenenenttt t 
by the 8 N weight about P has decreased with the rrededededdeeedededdedededdedeededdedeedddedeeeee uctioonnn innnn the 
(perpendicular) distance.
To maintain equilibrium, the anticlockwise momem nt by springng mmust also
decrease proportionately.
As moment = force x perpenndidicuc laar did stance ((anandd ththe distance is 
constant), the spring force mumust ddececrer asee toto cocompmpenensate the reduction 
in the momo ent.

1

1

3(a) Total energy is always conseservrveded ((reremamainin uuncn hanged) Energy cannot 
be created or destroyed; Thehey y cacan ononlyly be converted from one form to 
other form(s))

1

(b) kinetic anndd grgravvititationanall popotetentntiaial energy 1
(c) Ep = mghh = 0..5 5 x x 1010 xx 1133

=  65 J 1
(d) Assumeme nno o enenerergygy iiss loss and total energy is conserved,

EP (atat CC) ) ++ WWfrifr ctict on = total energy at A (PE + KE ) 
65  + 100.7.7  == ½½ (0.5) (v02) + (0.5 x 10 x 7.5) 

v0 = 12.4 m/s

OR

1

1
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i  (in air) = 350 r (in water) = 260 ( 10 )

nwater = sin i / sin r = sin 35 / sin 26 = 1.31 (or between 1.28 to 1.39)

1

1

(b)(i)

260

350

2nd refracted ray

side A

I1 and I2 are the first and second images of the fish
Show correct 2nd refracted ray from side A to eye 1

(ii) show correct positions of the 2 images, I1 and I2 2
5(a) air molecules moving randomly and bombarding / colliding with the 

(tyre) walls and rebounding off.
exert a force on the unit area of wall’s surface.
This produces a pressure (as pressure is force per unit area) 

1

1

(b) Increase , increases, no effect , increases
All 4  are correct

1

6(a) perspex ball has been charged with induced positive charges on its 
surface atoms near to the Van de Graaff generator 
As like charges repel, the (+) charged ball will be repelled off by the 
(+) charged metal dome.

1
1

I1

I2
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nwater = sin i / sin r = sin 35 / sin 26 = 1.31 (or between 1.28 to 1.39) 1

b)(i)

260

350

2nd refracted ray

side e AA

II11 anand d II22 ara e the first and second images of the fish
Show correct 22ndnd rerefrfracactetedd ray from side A to eye 1

ii) show ccororrerectct ppososititioionsns of the 2 images, I1 and I2 2
5(a) air moolelecuculeless momoviing randomly and bombarding / colliding with the 

(tyre) walallsls aandnd rebounding off.
exert a forcrce e on the unit area of wall’s surface.
This produces a pressure (as pressure is force per unit area)

1

1

I1

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII2222222222222222222222222222222222222222222222222222222222222222222222222222
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4

(b) 5 g  has a weight (W) of 5 x 0.01 = 0.05 N

Scale   :   1 cm to 0.01 N (or less)  

FE = 0.15 N

W = 0.05 N

T

FE and W are correctly shown (both magnitude and direction)

Correct triangle shown (or parallelogram showing the 
resultant of F and W)

Correct T and values  ( T =  0.16 N ,  = 720 )

(Deduct 1 mark each for not expressing T to 2 or 3 sf / not 
labeling the forces on the scale drawing/ not indicating the 
direction of the force(s)

1

1

1

1

7(a)(i) S open, voltmeter reading is 0 as there is no current.
Combined resistance = 4 + 6 = 10 

I = V / R  = 12 / 10  = 1.2 A
Ammeter reads 1.2 A

1

1
(ii) S closed, combined resistance = 4 + {(6 x 12) / (6 + 12)}  = 8 

I = V / R  = 12 / 8 = 1.5 A
Ammeter now reads 1.5 A

p.d across 4 = IR = 1.5 x 4 = 6.0 V
hence, p.d across parallel network = 12 – 6 = 6 V
Current through 9 = V / R = 6 / 12 = ½ A
P.d across 9 = IR = ½ x 9 = 4.5 V
Voltmeter now reads 4.5 V

1

1
(b)(i) A device that converts other form of energy(s) to electrical energy. 1

(ii) Using potential divider,
As p.d R    at constant I
hence RLDR / 10 k    = 2 V / 10 V 

RLDR = 2.0 k 1
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W = 0.05 N

T

FE and W are correctly shown (both magnitududududddddddddddeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeee eeeeeeeeeeeeeee ee eeee eeeeeee eeeeeeeeee eeeeeeeeeeeee aananananananananananannananananananannananannananananannaanannnananannannnnnananananannananaaaanannananaaaannnnnnnnnananaaannnnaaaannnaannnnanaannnnnnnnnnannannddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd dididididddddddddddd rectioooonnnn)

Correct triangle shown (or parallelogogogogogggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggrarararararararaararararaaaraararararararraararaaraaaaaaaaararraaaaarraraaaaarraaraaraaraarrarrrraarrrrarrarrrarararrarararraaaraaaaaaaaaammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm shshshshsshshshshshhshshshshshshshsshshshshshshshshsshshshsshshshshshshhshshshshshshshshhshshshshshshshshshshhhshshshshshshshhshshshshshshhhhshshsshshhhhshhhshshhhhshshhshshsshshshshshhshhshhhshshhshhhshshshhhhsshhhhhshshshssssshhhhhhshsshsshshhhhhhhshssshhshhshhhsssss owowowowowowowowowowowowowowwwwwowowowowowowowowowowoowwwowowowowowowowwowowowowowowoowowowowwowowoowowoowwowowooooowowwowowowoooowwwowowooowwwwowowowooowowowooowwwowooooowwooooowwowwooooooowwoowwwowowowooowwwoooooowwowwwwooooowwwwowwowowwowowoowowwwwwwwwwwo ininininnininninininininninininininninininininnininiinininininininininiiiinninniiniiinininiiiinniiiiininninnnnnnnnnnnnnnnninininnnnnnnnnninniinnnnnnnnnnnninniiniiiiiiniii ggggggggggggggggggggggggggggggggggggggggggggggggggggggggg ththththee e e 
resultant of F and W)

Correct T and values  ( T =  0.16 N ,  = 720 )

(Deduct 1 mark each fofor r noot exe pressingng TT tto o 2 or 3 sf / not 
labeling the forces on tthe sscacalel  drarawiwingng/ / nonott inindicating the 
diirer ction of the force(ss))ff

1

1

1

7(a)(i) S open, voltmeter reading isis 00 asas ttheherere iis s nono current.
Combined resistance = 4 + 6 6 == 101  

II == V V / / R  = 1122 / / 1010 = 1.2 A
AmAmmeteer r rereadads s 1.1.2 2 A

1

1
(ii) S closed, cocombinneded rresesisistatancn e = 4 + {(6 x 12) / (6 + 12)}  = 8

I == V V / / R R == 12 / 8 = 1.5 A
AmAmmemeteter now reads 1.5 A

p.d acroossss 44 = IR = 1.5 x 4 = 6.0 V
hence, p.dd across parallel network = 12 – 6 = 6 V
Current through 9 = V / R = 6 / 12 = ½ A
P d 9 IR ½ 9 4 5 V

1
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Alternatively
let   x = RLDR
x / (x +10)  = 2 / 12
6x  = x + 10
5x   = 10
x   = 2.0 k

8(a)(i) To overcome inertia of the coil so that it can start to turn / enable the 
conducting (enameled) part of the wire to be in contact with paper clip 
to allow current to pass into the coil.

1

(ii) When electric current flows into the coil via the paper clip say from 
right to left, (assume the coil is vertical, as shown in the diagram)

Explanation of the force set up 
it sets up a magnetic field at the bottom coil which
interact with the magnetic field of the permanent magnets 
below (with a north pole up)

The net resultant field produces a force pushing the 
bottom coil (using Fleming’s LHR) near the bottom tape 
which turns the coil. 
This causes the conducting enameled copper wire to 
rotate.

(Alternatively, when the coil is slightly displaced to one 
side, the current produces a magnetic pole in the coil 
which will cause the coil to turn as it is repel by the 
magnet pole. If it is attracted, the coil will not turn and 
you have to displace coil on the other side)

Explanation for continuous rotation 

No current flows into the coil when the insulated part of 
enameled wire is in contact with the paper clip, and 
hence no more magnetic force.

But, inertia will continue to rotate the coil until the 
conducting enameled copper wire connects up the circuit 
again. 
This again set up a force pushing the coil in again, 
repeating the cycle and causing the coil to continue to 
turn.

1

1

1

(b) The rotation speed will increase.
Mention ‘ increased rotation’ – zero mark

1

(c) To secure the 2 magnets strongly in the same position on top of the 
base of holder by attracting them /prevent magnet attracting the coil 
above it.

1

N
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p
(ii) When electric current flows into the coil via the paper clip say from

right to left, (assume the coil is vertical, as shown in the diagramm))

Explanation of the force set up 
it sets up a magnetic field at the bottom coil whwhicichh
interact with the magnetic field of the permrmananenent t magngnetets s 
below (with a north pole up)

The net resultant field produces a a a a fofofofooofofofofofooofofooofoooofooofooofooooooooooooooooooooooooooooooooooooooooooooooooofooooooooooooooooooooooooooofoooofoforcrcrcrcrrrcrcrcrcrcrcrcrcrcrcrcrcrcrcrrrcrcrcrrrcrcrcrcrcrcrcrrcrcrcrcrcrcrcrcrcrcrrcrrcrccrrcrcrrccccrcrcrcccccccrccccrccccccccccccrrcccccccccccccccccrcccrrccccccccccccccccccrrrrcccrrceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee pupupupupupupupupupupupupupupupupupupupupuuppupupupupupupuupupupupupupupupupupupupupuupupupuuppuupupupupupupppupupupupuppuupuuuupuuupuuupupupuuuuuupupuuupuupupupupupuppuuuuupuupupuuuuuupuupupppppupuuupupuppupupupupupupupppppupuppppuppuppuuppupuupppppp ssshshshshshssssssshshssshshshsssshssssssssssssshssssshsshssshhssssssssssssssshshshshssshsssshhhhsshshsssshshshshshhssssshhssshhsshsssshshssshhshshhssssshhshshssssssshhhhhhhshhhhhhhinininingggg the eee
bottom coil (using Fleming’s LHRHRHRHRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRHRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR)) )) )))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ))))))))) ))))))))  )))))))) neneneneneneneneneneneneneneneneneneneneneneeneneneneeenenenenenenenenenenennenenenneeeneenenennennnnnenenenenennnnnenenneeeeeenenenenenennneeeeeeeneeeennnneneeneeneneneneeeeneneneneennnneneneeeeeneeeennneeneeeenenenennenenennenennennnnnnnennnenneararararaararrarararararararararararararrrarararararararararaarrarrarararararararrarararararaaaaaaararaaaaaaararaaaraaaaaararararararaaaararaaararaaarararaaaaararrrrrararraararaaraaraaaarrrrarrrrrararaaaarrrraarrarraarrarrrraaararrarr tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehehehehehehehehehhehehehehehehhhehheheheheheheehehehehehhhehehehehehehehehehehehehehehehehehehehehehehehehehheeheheheheheheheheeheehehehheheheheheheeheheeeheeeheeheheeehehehehehehehehehehehehhehehhehehhehhheheehheehheeeheeeehhhheehhehhheeeehheeeeheehhhhhe bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbototototoooooooooooooooooooooooooooooooooooooooooo totototommmm tatatatapepepepe 
which turns the coil. 
This causes the conducting enameledddddd copperr wwwwirrrre tooo
rotate.

(Alternatively, when the coil is slighhtltly y displaceedd to one 
side, the currennt t pprododucces a magagnenetitic c pole in the coil 
which will causese thee coio l to tturu nn asas iit t iss repel by the 
magnet pole. If f itit is s atattraccteted,d tthehe ccoio l will not turn and 
you have to dispsplacee ccoioill onon tthehe other side)

ExExplplananatioon n foforr cocontn inuous rotation 

No ccururrerentnt ffloowsw  into the coil when the insulated part of 
enenamameleleded wwire is in contact with the paper clip, and 
hehencncee non  more magnetic force.

BuB t, inertia will continue to rotate the coil until the 
conducting enameled copper wire connects up the circuit
again. 
This again set up a force pushing the coil in again

1

1

1
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9(a) Coils M.: Primary coils       and coil K : secondary coil
Comparing the voltages of primary coil to secondary coil:
Step down ratio = 3 300 : 220

= 15 : 1
Hence the coils must be step down to the same ratio of 15 : 1

Comparing the turn ratio
i.e Coil M : Coil K  = 1 500 : 100 = 15 : 1

(If working is not clearly shown, award maximum 1 mark)

1

1

(b) Input power = 100 / 75 x 15 kW  = 20 kW 
Using I  = P / V  = 20 000 / 3 300 

= 6.1 A

1

1
(c) Any one of the following…..

Laminating the iron core will reduce the power loss due to heat 
produced by induced current (known as eddy current) in the core itself.

Using low resistance (primary and secondary) coils will minimize the 
amount of heat produced in the coils.

To increase the  magnetic flux linkage between the primary and 
secondary coils by using a soft magnetic material (iron core) to link 
them up…

1

Section B
10(a) A force exerted on the brake pedal acts on the surface area of Piston P in 

contact with the oil in the master cylinder to create a pressure
This pressure in the oil is transmitted to all parts of the oil

Since oil is incompressible, this creates a force pressing on the disc 
pads of the wheels. Friction between the disc pads and the wheels slows 
the car down.

1

1

(b)(i) Since the pressure acting in the liquid is the same throughout,
A small area at Piston P would require a smaller force exerted to 

produce a larger force at  Piston Q.

1

(ii) Force exerted on piston Q = (FP x AQ)/AP
= (120 x 7.5 x 10-3)/ 5.0 x 10-4

= 1800 N
(Pressure on piston P = 120 / 5.0 x 10-4 = 240 000 Pa if got the above wrong) 
[1]

1

1

(iii) Assuming no energy loss,
FP x dP = FQ x dQ
dQ = (120 x 6)/ 1800

= 0.4 cm

1

(c) Since air is compressible
Pressure exerted at the master cylinder will not be fully transmitted to 
the disc brakes Resulting in a greater force required at brake pedal to 
obtain the same force on the disc brake for the ideal system
Force on Piston Q is smaller

1

(d)(i) The fast moving car has high inertia
On a wet road, there is less friction between the wheels and the road 1
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g
= 6.1 A 1

(c) Any one of the following…..
Laminating the iron core will reduce the power loss due to heatat 
produced by induced current (known as eddy current) in the cororee itsesellf.

Using low resistance (primary and secondary) coils willll mimininimimize thehe 
amount of heat produced in the coils.

To increase the  magnetic flux linkage betweenn tttthhheheheeheheheheeheheeheheeheheheheeheeheheeeheehheheheheheheheheheeheheeheheheeheheheheheheeeheeheheeheeeeeeeeeheheeeheheeeeheeheeehhhhhhehehhehhhhehhhehhhhhhhhehhhheehhehhhhhheeehh ppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp iriririririririiririrriririirirririririiiriririirrriiririiiiririririrriririrrriririirirrrririririrriririrrrriririrrrirrrrrririrrrrrrirrrrrrrrrrrrrrrrrrr mamamamamamamamamamamamamamamamamamamamamamamaamaaamammammamaamamamamammamammamaamamammamamamammamamammammaamamamamamamamamaaaamamamamamamamaamamamamamaamammammamamamamaaamammmmamaaaaammmammmmaaaamammmmamamammamaamammmmmmamaammmmmmaaamamaamammmmmaaaaammamaamaaammmmmmmaam ryryryyrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrryyy aaaand 
secondary coils by using a soft magnetic matatatatattererererrererererererrrrererererererererrererererererrerrrerrerrrererrrererererrrrrrrrrererrererrerrerreeeeeeeereeeereereereeeeeeeeeereeereeeeee iaiaiaiaiaiaiaaiaiaiaaaiaiaaiaiaiaiaaaiaiaiaiiaaaiaiaiaiaiiaiaiaiaaiiiiaaiiiiiiaiaiaiiaiaiiaiaiaaiaiaaaaaiaaaaaaaaaaiaaaaaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiaaaiiaaiaaaiaiiallllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll (i(((i(i(i((i(i(i(i((i(ii(i(((i(i(i((i(iii(i(i((i(ii(i(i(i((ii(i(i(i(i(((i(i(ii(i(((iii(i((i((((i(i(i(i(i(i(i((((i((i((((i((i((((i(i(((((i(i((((((i((((i((((i(i(i(((((((iiiiiiiii((((iiii(((((((((( rrrroroororoorororororoorororoororoooorooororororooooorooroorooorororororroroororororrrrrrrorororrrrrrororrorororrrrororrororororororrroorrrororrroororrrroooooooooroooooororoorooooooooooooooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn cococococococococccoccococococococococococococococooccocccocococcococccocococococococococcocoocococcooococococccococcooooocococcooccoccocococccccoocooooococccoooococoooooooccccooocooooooooooococcccoccccoccccccccccc rerrrererrrererererererereererererrereererrerreerererereeeeeeeeeeeereeeeeerrrreeeeereerrrrrr )))) totototo llllininininkk k k 
them up…

1

Section B
10(a) A force exerted on the brake pedal acts on the suurface area off PiPisston P in 

contact with the oil in the master cylinder to creata e a pressurre
This pressure in the oil is transmitted to all parts ofof tthe oil

Since oil is incompressible, this creae tetes a forcce e prpresessis ng on the disc 
pads of the wheels. Friction betetweweenen thee ddisisc c papadsds and the wheels slows
the car down.

1

1

(b)(i) Since the pressure acting inn tthehe lliqquiuidd isis tthehe ssame throughout,
A small area at Piston P wwououldld rrequiire a smaller force exerted to 

produce a larggerer ffororce aat t PPisistoton n Q.

1

(ii) Force exertetedd on ppisistoton n QQ == (F(FP x AQ)/AP
= (120 x 7.5 x 10-3)/ 5.0 x 10-4

= 1800 N
(Presssurure e onon pisstoonn P = 120 / 5.0 x 10-4 = 240 000 Pa if got the above wrong) 
[1]

1

1

(iii) Assuming nno o energy loss,
FP x dP = FQ x dQ
dQ = (120 x 6)/ 1800

1
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When wheels suddenly stops turning, the forward force is greater than the 
resistive force 

1

(ii) The threads allows water to pass through the surface of the tyre
This increases the friction between the car and the road surface to 
prevent skidding.

1

11(a)(i)

each correct part/shape of the graph with correctly labeled values for axes 
(total 5 parts) 
0 to 2.5 min
2.5 min to 7.5 min
7.5 min to 10 min
10 min to 20 min
20 min to 25 min

2 correct 
- 1 mark

4 correct 
- 2 marks

All 5 
correct -
3 marks

(ii) Heat energy supplied = power x time 
= 100 x 2.5 x 60

     = 15 kJ
Temperature change = 40 – 25

     = 15 ºC
Heat capacity of solid Z = Heat energy supplied / 
(mass x temperature change)

  = 15 000 / (2 x 15)
= 500 J/kgºC

1

1

(b)(i) Substance Z 1

(ii) Substance Y
When subjected to the same cooling condition,  the fall in temperature for 
substance Y is slower than substance Z
This indicates that a higher amount of energy needs to be lost by 
substance Y compared to Z for the same amount of fall in temperature.

1

1

(iii) Substance Z
For the same mass, same period of time,
Substance Z takes a longer time to change state
Indicating that higher amount of latent heat needs to be lost by Z
compared to Y to change from liquid to solid state

1

1
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each correct part/shape of the graph with correctly labeled valueses ffor axeess 
(total 5 parts) 
0 to 2.5 min
2.5 min to 7.5 min
7.5 min to 10 min
10 min to 20 min
20 min to 25 min

2 correct 
- 1 mark

4 correct 
- 2 marks

All 5
correct -
3 marks

(ii) Heat energy supplied = power xx time 
= 100 0 x x 2.2.5 5 x x 6060
 = 155 kkJJ

Temperaturre e chchanangeg  = 440 0 –– 2525
      == 1515 ººCC

Heat capapaccitity of ssololidid ZZ == HHeaeatt energy supplied / 
(mass x tempere ataturure e chchanange)

  == 15 000 / (2 x 15)
= 500 J/kgºC

1

1

(b)(i) Substanccee ZZ 1

(ii) Substance Y
When subjected to the same cooling condition the fall in temperature for 1
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Either
12A(a)(i)

Correct pair of rays from A, one refracted through the lens and passing F, 
the other straight through optical centre
Correct pair of rays from B, one refracted through the lens and passing F, 

the other straight through   optical centre 
Correct smaller straight image drawn
Arrowheads drawn for every light ray and image labelled with A’ and B’

(no arrowheads or incomplete arrow heads – minus 1 mark)
(image is not straight – minus 1 mark)

1

1

(ii) As the object is brought nearer to the lens towards one focal length distance,
image becomes magnified but remain inverted and real  
When the object is less that one focal length distance from the lens, the 
image becomes magnified, Upright and virtual.

1

1

(b)

(a)

           (b)

Correct line passing through top of object and image to locate position of 
lens, (a)  Correct line from object to lens, combined with line (b)

Focal length between 5.9 to 6.2 cm

1

1

(c)(i) Diverging lens.
Diverging lens will spread the incoming rays before it reaches the lens
The more diverged rays entering the lens will be focused at a further 
distance in the eye onto the retina  

1
1

(ii) When rays enter the less rounded cornea, it undergoes lesser 
refraction/less converging  
This causes the lesser refracted rays to be focused at a further distance in 

1

P

Q

P’

Q’
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Correct pair of rays from A, one refracted through the lens andd ppasassisingng FF,
the other straight through optical centre
Correct pair of rays from B, one refracted through the lensns aandnd ppaassingg FF,,

the other straight through   optical centre
Correct smaller straight image drawn
Arrowheads drawn for every light ray and imagggggggge e e e  e e lalaalalalalalalaalalalalalalalalalaaaaalalalalallalalalaalalalalalalalalaalaalalalalaaalaaaaaaalaalalalaalaaalaaaaaaaaaaallaallllllllllaaaaalaaaaaaaaaaaaaaaaaaaaaabebebebebebebeebebeeebebebebebebebebebebebeebeebebebebeeebebebebebeebebbebebebebeebebbbbbebebebebebbebbbbebebbbbbebebebebbebebebebbbbebebebebbbbebeeebebebebbebbebebeeebeeebebebebebeebebbbeeebebebbbeeeebbbeeeebebebbbeebbebeeebebebebeeeeeeeeeebeeeelllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllledededededededdedededededeedededddededededddededededededededededededededdededeeddeddededddededdedddedededededdeddeddededededdededededdededeeddedddeededeeeedeedededdeeeeeedeedeeeddeeedeeededeeedeedddedeedeedddededdddeeeeedddddeeeddddddedddddddddddddddddddddddd wiwiwiwiwiwiwiwwwiwwwwiwiwiwiwiwiwwwiwiwiwwwiiiwwiwwwwwiiiiiiiwiwiwiwiwiwiwiiwiwiiiwiwiwiwiwiwiwwiiwiwwwwwwiwiwiwiwwwwwiwwiwwwwiwwwwiwiwiwiwwwwwwiwiwwwwwwwwwwwwwwwwiwwwiwiwwiwwiwiwwiwwwwwwwiiiiththhththththttthttththtttttttthttttthtttttttththhtthhhhttthhhhthttttthththttthtthhtttttthttttttthttttthtttttthth AAAA’ anana dddd B’BBB

(no arrowheads or incomplete arrow heads – miiiiinununuuuuuuuuunuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 11111111111111111111111111111111111111111111111111111111111111111111 mamamamamamammmmmmammammamamaaaamamamamamamammammaamamamamamamamamammmamamamamamammaamaaamammmmmaaamaamammamamamaammmaaaaammammmmmmaaamaaamamamamaammammammmmmmmmmmmmamaamaaaaaaaaaamaaaaaaaaamaaaarkrkrkrkrkkrkkrkrkkrkrkrkrkrkrkrkrkrkrkkrkrkrkrkrkkkkkrkrkrkrkrkrkkrkrkkrkkrkkkrkkrkkrkkkrkrkkrkrkrkrkkkkrkrkrkrkrkkkkkrkrkrkrkrkrkkkkrkrkrkrrrkrrrrrkrkrkrrrrkrrrkrrkrkkrrkkkrkrrkrkkkkkkrrkkkkkkkkkkkkk))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
(image is not straight – minus 1 mark)

1

1

(ii) As the object is brought nearer to the lens towardss one focal lengngthh distance,
image becomes magnified but remain inverted and rer al  
When the object is less that one focal length distanccee frfrom the lens, the 
image becomes magnified, Upriright ana dd virtual..

1

1

(b)

    (b)

Correct linee passing through top of object and image to locate position of 
lens, (a)  Correct line from object to lens, combined with line (b)

1

1

(a)

(b)

PP

Q    

P’

Q’Q
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the eye after passing through the lens. 1

12B(a)(i) When the supply is turned on, a changing magnetic field is produced 
around the solenoid
The changing magnetic flux/magnetic field lines cutting the aluminium ring 
induces an emf on the ring
By Lenz’s law, the induced emf on the ring is such that the magnetic field 
induced around the aluminum ring opposes the magnetic field of the 
solenoid that produced it
Like poles will exist between the aluminium ring and the solenoid
And repel the ring upwards since like poles repel

1

1

1

(ii) The ring will move upwards momentarily and subsequently falls back 
down and rest on top of the solenoid.

1

(iii) The C-shaped ring does not allow current to pass around the aluminium 
continuously.
This does not allow any induced current, magnetic force/field to be 
produced around the c-shaped ring. Hence the ring will remain at rest on the 
top part of the solenoid. 

1

1

(b)(i)

Correct sine curve starting from max
Correct max. emf, min emf and period

1

(ii) Correct sine curve (dotted) starting from max
Correct max. emf = 9 V
min  emf  = -9 V

period = 0.022 s

1

1

(iii) A rotation 1/4 times slower would result in 
a) Output e.m.f = 9.0 V which is 1/4 times lesser than initial
b) Period becomes 0.022 s since frequency becomes 45 Hz
c) A slower rotation causes lesser e.m.f to be induced in the generator

and it the period for each oscillation is longer.

1

12

-

9

-9

Emf / V

Time / 

0.01

0.02

0.04

0.03
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And repel the ring upwards since like poles repel

(ii) The ring will move upwards momentarily and subsequently falls baackck 
down and rest on top of the solenoid.

1

(iii) The C-shaped ring does not allow current to pass around the alumuminiuiumm
continuously.
This does not allow any induced current, magnetic force/e/fifieleldd too be 
produced around the c-shaped ring. Hence the ring will rememaiainn atat rrest onon tthehe 
top part of the solenoid. 

1

11

(b)(i)

Correct sinen ccuurve statartrtiningg frfromom max
Correct max. emff, mimin n ememf f aand period

1

(ii) Correctt sisinene cururveve (dotted) starting from max
Correct mamax.x eemf = 9 V
min  emf  == -9 V

period = 0.022 s

1

1

12

-

9

-9

Emf / VV

Time / 

0.01

0.0 0202

0.04

0.03
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2

1 The graph shows the speed-time graph of a pendulum bob oscillating from a point.

What is the period of the oscillation of the pendulum bob?

A 5 s B 1.0 s C 1.5 s D 2.0 s

2 The following diagram shows the thickness of 10 metal coins using a micrometer.

What is the thickness of one metal coin?

A 0.72 mm B 0.77 mm C 5.72 mm D 7.72 mm

3 A car travels at constant speed round a bend.

   Which of the following statements about the motion of the car is not correct?

       A The car is accelerating.
       B The velocity of the car is uniform.
       C The displacement of the car increases.
       D The distance covered per unit time by the car is constant.

1.0
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4 A stone is thrown vertically upwards and falls back to its starting point and stops.

Taking velocity in the upward direction as positive, which of the following 
velocity-time (v-t) graphs is correct?

5 Some students want to calculate the density of pure copper. They measured the 
mass and volume of different samples of pure copper.

Which of the following mass-volume graphs shows their results?

A BA

C D

A

B

C D

B

C D
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6 A rocket has a mass of 100 kg.  The force produced by the engine of the rocket is 
3000 N in the direction against the force of gravity.  

What is the acceleration of the rocket?

A 10 ms-2

B 20 ms-2

C 30 ms-2

D 40 ms-2

7 An aircraft heads north-east at 400 km/h. The wind is blowing towards the 
north-west at 100 km/h.

Which vector diagram represents the correct way to obtain the resultant velocity of 
the aircraft?

         N

   W        E

        S

A B

C D
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5

8 The diagram below shows a can of soft drink balanced on its edge.

Where is the likely position of the centre of gravity?

9 A force F acts on an L-shaped object pivoted at point P at different positions. 

Which of the following diagrams shows the position where force F is applied that 
would result in the lowest magnitude of moment about pivot P?

A B

DC

X A

B X

X
D

X C
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6

10 A force of 500 N is applied to a box to move it up the ramp as shown.  The friction 
acting on the box is 300 N.

   How much work is done against friction?

   A 300 J
   B 1 200 J
   C 1 500 J
   D 3 000 J

11 Smoke particles in a transparent box are observed using a microscope. A small 
point of light is seen to move around as shown.

What does this experiment demonstrate about air molecules?

A They are in continuous random motion.
B They can be seen through a microscope.
C They move more quickly when they are heated.
D     They move because of collisions with smoke particles.

3m

Y

X

500 N

300 N 5m

4m
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7

13 The diagram shows an electric heater being used to heat a beaker of water and a 
beaker of oil for several minutes. Both beakers are identical in size.

The temperature of the water and the temperature of the oil increase constantly. The 
rise in temperature of the oil is much greater than that of the water.

Which of the following explains the observation?

A    The oil has a higher boiling point than water.
B    The oil has a higher heat capacity than water.
C The oil has a lower boiling point than water.
D The oil has a lower heat capacity than water.

12 A small cork is fixed with wax to a metal plate. An electric heater is placed close to 
the plate. 

After some time, the wax melts and the cork drops off.

How does heat reach the wax?

A By conduction only
B By conduction and convection
C By radiation and conduction
D       By radiation and convection

electric 
heater

metal plate

cork

wax
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15 The following steps are used to construct and calibrate a thermometer in the Celsius 
scale. Arrange them in the correct order. 

1 Measure the value of the thermometric property at steam point.
2 Choose an appropriate thermometric property.
3 Measure the value of the thermometric property at ice point.
4 Divide the temperature range between the two fixed points into 100 equal parts.

A 3, 2, 1, 4
B 2, 3, 1, 4
C 2, 4, 3, 1
D 4, 2, 3, 1

16 Which of the following ray diagrams is correct?

A      B

C      D

14 A piece of wire has an electrical resistance of 2.0 in melting ice and 2.5 in boiling 
water. 

What is the resistance at 20 °C assuming that resistance changes uniformly with 
temperature? 

A    2.1 
B    2.2 
C    2.3 
D    2.4 

object

eye

object

eye

object

eye

object

eye
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9

17 The diagram shows light travelling through a medium. The light reaches the 
boundary with a vacuum as shown. The light emerges travelling along the surface.

What is the refractive index of the medium?

A B

C D

18 A light beam is incident into a semi-circular glass block and refracted out as shown. A 
        graph of sin a against sin b is plotted as shown.

   What is the critical angle of the glass?

   A 37° B 39°
   C 51° D 53°

b

a

sin a

sin b
0.00 0.40

0.25
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10

19 The diagram shows a section of a wave motion. The particle at position x moves in 
the direction of the arrow shown. 

Which of the following particles at the labelled positions, A, B, C and D is incorrect?

20 The two graphs shown below refer to the same wave.

What is the speed of the wave?

A 0.3 ms-1

B 1.2 ms-1

C 150 ms-1

D 300 ms-1

Direction of wave
velocity

A

B

C

D

Direction of 
wave velocity

Distance/m

Displacement/mDisplacement/m

Time/ms

x
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22 Below are three statements about electromagnetic radiation.

Microwaves may cause the ionisation of cells.

Radio waves are use in cancer radiotherapy.

Ultraviolet radiation is used in remote controls for television sets.

How many of the statements are correct?

A 0
B 1
C 2
D 3

23 Radio waves, visible light and X-rays are all part of the electromagnetic spectrum. 

What is the correct order of increasing wavelength?

shortest longest

A
B
C
D

radio waves visible light X-rays
radio waves X-rays visible light
X-rays radio waves visible light
X-rays visible light radio waves

21 The diagram shows wavefronts moving from left to right as seen from above a 
ripple tank.

Which of the following shows the correct depth of the water in the tank as seen 
from the cross-section of the tank?

A B

C D
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24 The diagram shows a loudspeaker that is producing a continuous sound wave of 
frequency 200 Hz in air.

Which diagram best shows how the sound causes a molecule at P to move during 
s?

25    The speed of a sound wave is reduced by half when it passes from medium A to 
             medium B. 

   Which statement below describes the change in the sound wave correctly?

   A The frequency is reduced by half.
   B The wavelength is reduced by half.
   C The frequency becomes twice its initial value.
   D The wavelength becomes twice its initial value.

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

                                                           
Which of the following statements is correct?

A Water in X boils faster because dull surface is a good absorber of radiation.
B Water in Y boils faster because polished chrome surface is a poor absorber of 

radiation.
C Water in Y boils faster because polished chrome surface is a poor emitter of 

radiation.
D Water in both cans take the same length of time to boil because the texture of 

outer surface will not affect the rate of energy absorbed by the water.
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27    Which of the following statements is true?

A All metals are magnetic materials.
B All electrical conductors are magnetic materials.
C All materials that can be electrically charged are magnetic materials.
D      All materials that can affect the direction of a compass needle are magnetic 

              materials.

28 A light uncharged conducting ball is moved towards the positive plate.

Which diagram correctly shows the charges on the ball just after it has touched
the positive plate?

29 The electromotive force of a cell is 2.0 V.  

Which of the following statements about the cell is correct?

A The cell can supply 2.0 C of charge per second.
B The cell can supply 2.0 W of electrical power per second.
C The cell can supply 2.0 J of energy per coulomb of charge.
D The cell can supply 2.0 J of energy per coulomb of charge per second.
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30    What is the current I?

   A 5.4 mA
   B 11 mA
   C 21 mA
   D 43 mA

31 The diagram shows a battery, a fixed resistor, an ammeter and a variable resistor 
connected in series. A voltmeter is connected across the fixed resistor.

The resistance of the variable resistor is reduced. 

Which of the following correctly describes the changes in the readings of the 
ammeter and the voltmeter?

ammeter voltmeter

A increases increases

B increases decreases

C decreases increases

D decreases decreases

I

I1I2
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32         The steps taken to charge a conductor are shown below.

   1 Place the conductor to be charged on an insulating stand.
    2 Remove the charged rod.
    3 Place a positively-charged rod near the surface of the conductor.
    4 Connect the conductor to the ground.
    5 Remove the ground wire.

    Which of the following shows the correct sequence of events?

    A     1, 3, 4, 2, 5
    B     1, 3, 4, 5, 2
    C     1, 3, 2, 4, 5
    D 3, 1, 2, 5, 4

33 Three identical light bulbs, L1, L2 and L3, and a resistor R are connected as shown in 
the diagram.

How will the brightness of lamps L1, L2 and L3 change when the switch S is opened?

    

www.KiasuExamPaper.com 
151



16

34 The diagram below shows the simple circuit of an electric fan. Which of the 
following actions will blow the fuse?  

I Point A touches point C.
II Point B touches point C.
III Point A touches point B.

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

35 The diagram shows a brass rod supported on two copper rails which are 
connected to a battery. The N-pole of a magnet is placed beneath the rails.

In which direction does the brass rod experience a force?
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37 The diagram below shows a generator turning in the anti-clockwise direction.

Which row is correct?

direction of current flow through 
the coil at the position shown

position of coil when current 
through the coil is maximum

A J K L M horizontal

B J K L M vertical

C M L K J horizontal

D M L K J vertical

3 Two magnets are dropped vertically from the same height. 

The magnet that dropped through the copper pipe took a longer time to drop through
the pipe compared to the other one that dropped through the plastic pipe.

Which of the following is the correct explanation?

A Current is induced in the copper pipe.
B Copper pipe is a non-magnetic material.
C Magnetism is induced in the copper pipe.
D Plastic is a better conductor of electricity.

Plastic 
pipe

J

K L

M

axle of rotation
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38 A bar magnet is moved slowly into a coil of wire which is connected to an oscilloscope.

The trace on the oscilloscope is shown below:

The magnet is then moved back from the coil at a greater speed. 

Which trace shows this?
   A                          B                         C                          D  

39 The diagram illustrates the trace obtained on the screen of an oscilloscope 
when a given signal is applied to the input terminals. 

                                                       

The time-base is set to 2.0 ms/div and the voltage sensitivity is 2.0 V/div. 
Which of the following correctly represents the peak voltage and frequency of the 
signal?

Peak voltage Frequency
A 4.0 V 83.3 Hz
B 4.0 V 125 Hz
C 8.0 V 83.3 Hz
D 8.0 V 125 Hz

4 divisions

4 divisions
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40 Three identical filament lamps, X, Y and Z, are connected to a transformer with 
multiple coils. The resistance of each lamp is 4.5 Ω and each requires a current of 
2.0 A to light up normally.

What can be observed about the brightness of the three lamps?

Lamp X Lamp Y Lamp Z

A Dimmer than normal Normal brightness Brighter than normal

B Brighter than normal Normal brightness Dimmer than normal

C Not lit Normal brightness Not lit

D Not lit Not lit Not lit
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2

1 A sky-diver jumps from a high-altitude helicopter as shown in Fig. 1.1.

                                                            Fig. 1.1

(a) Explain why the acceleration of the sky-diver

(i) is 10.0 ms-2 at the start of the jump, [1]

…………………………………………………………………………………

…………………………………………………………………………………

(ii) decreases with time. [2]

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

(b) At one point during the dive, the acceleration of the sky-diver was 7.5 ms-2. The 
sky-diver and his equipment have a total mass of 90 kg. 

Determine the total resistive force acting on the sky-diver at that point. [2]

total resistive force = ………….
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2 (a) Define gravitational field strength. [1]

………………………………………………………………………………………….

………………………………………………………………………………………….

(b) A stone is released from rest at an unknown height on the Earth.  It reaches
the ground after 2.0 s.  Assume that air resistance is negligible.  

(i) Calculate the velocity of the stone at 2.0 s. [2]

Velocity = …………………

(ii) In the space below, sketch the velocity-time graph of the stone.  Indicate 
time = 2.0 s and its corresponding velocity on the axes. [2]

(iii) Determine the height from where the stone is dropped. [2]

Height = ………………….
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3 Fossil fuels will eventually run out. This has led to scientists looking for alternative 
sources of energy. Tidal stream systems use the kinetic energy of seawater to 
generate electrical energy during the incoming and outgoing tides. 

Fig. 3.1 below shows a twin-turbine system in which flowing seawater turns the turbine 
blades.

Fig. 3.1

When operating, 9.7 x 105 kg of seawater travelling at a speed of 3.0 ms-1 passes 
through each turbine every second. Each turbine generates 1.2 x 106 W of electrical 
energy.

(a) Define power. [1]

…………………………………………………………………………………………

(b) The input power to each turbine is the kinetic energy of the seawater that flows 
through each turbine in one second. 

Calculate the input power of each turbine. [2]

Input power = ……………

(c) Calculate the percentage efficiency of each turbine. [2]

Percentage efficiency =………….

(d) Suggest one advantage of tidal stream systems over conventional wind 
farms. [1]

…………………………………………………………………………………………

…………………………………………………………………………………………
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4 Fig. 4.1 shows a very large plane mirror, inclined at 45° to the horizontal, beneath a 
pattern on the high ceiling of a hall.

Fig. 4.1

The mirror is set on a stand immediately below the centre C of the pattern. R and S
are two rays of light from C that strike the mirror.

The diagram is drawn to scale.

(a) On Fig. 4.1, mark with a cross (x) the position of I, the image of C.  Label your 
cross I. [1]

(b) Complete the light rays to show how Rays R and S travel after they strike the 
mirror. [2]
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5 Fig. 5.1 shows rays from a distant object reaching a converging lens with a focal length 
of 6.0 cm. 

Fig. 5.1

(a) State what is meant by the phrase “the focal length of a converging lens is 
6.0 cm”. [1]

………..……………………………………………………….………………...

………..……………………………………………………….………………...

………..……………………………………………………….………………...

(b) Complete the ray diagram in Fig. 5.1 to scale to show how the converging 
lens forms an image. [3]

(c) Describe the effect, if any, on the image when half of the lens is being cut away.
[1]

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

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

www.KiasuExamPaper.com 
161



7

6 Fig. 6.1 shows two flat metal plates positioned horizontally, one above the other. The 
positive terminal of a high-voltage supply unit is connected to the bottom plate and the 
negative terminal is connected to the top plate.

Fig. 6.1

The high-voltage supply is switched on.

(a) On Fig. 6.1, draw the shape and the direction of the electric field produced by 
the horizontal plates. [3]

(b) A small oil droplet is placed between the two metal plates. The oil droplet 
remains stationary in mid-air.

(i) State the charge of the oil droplet.    [1]

…………………………………………………………………………………

(ii) Explain, using your understanding of Newton’s laws of motion, how the 
oil droplet can remain stationary in mid-air.    [3]

…………………………………………………………………………………

…………………………………………………………………………..

…………………………………………………………………………..

…………………………………………………………………………..

…………………………………………………………………………..

-
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7 A lamp is operated from a 12 V d.c supply. The brightness of the lamp is to be varied 
continuously over a wide range. This is made possible by using a variable resistor 
AB of maximum resistance 6.0 with sliding contact X.  Two circuits for achieving 
the desired results are suggested and shown in Fig 7.1 and Fig. 7.2.

(a) Calculate the resistance of the lamp. [2]

Resistance = …………….

(b) Calculate the maximum and minimum current flowing through the lamp in 

(i) circuit in Fig. 7.1, [2]

Maximum current = ……………...

Minimum current = ……………....

(ii) circuit in Fig. 7.2. [2]

Maximum current = ……………...

Minimum current = ……………....

Fig. 7.1 Fig. 7.2
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8 Fig. 8.1 shows the side view of water waves formed in a ripple tank. 

Fig. 8.1

(a) Determine the wavelength of the wave. [1]

Wavelength = ………….

(b) Given that the period of the wave is 0.33 s, determine the speed of the wave.  
[2]

Speed of the wave = ……….….

(c) A small piece of styrofoam is floating at A on the wave at 0.500 m horizontally
from the origin (0,0). State and explain what would be the horizontal distance 
of the styrofoam from the origin after 2.0 s. [3]

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

A

0.100 0.200 0.300 0.400 0.500 0.600 0.700

Distance/m
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9 The diagram below shows the screen of a cathode ray oscilloscope (CRO). The time-
base is set at 0.20 ms/mm and the length of the time-base sweep MN is 100 mm.

                          

(a) Calculate the time duration represented by MN. [1]

Time = ……………………….

(b) A radar signal, sent from a radar station to a distant aircraft, is displayed on the 
CRO at X and the signal received back from the aircraft is displayed at Y. The
distance XY is 60 mm. 

Given that the speed of the radio wave is 3.0 x 108 ms-1, calculate the distance of 
the aircraft from the radar station. [2]

Distance = ……………………….

(c) The signal displayed at Y is weaker than that at X. State a reason why this is so.
[2]

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

M NX Y

100 mm
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Section B
Answer all the questions from this section.

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

10 Four transformers, A, B, C and D are being investigated. For each transformer, the 
input voltage is changed and the output voltage measured each time. The results for 
each transformer are shown by the graphs in Fig. 10.1.

               Fig. 10.1

1.00 2.00 3.00 4.00 6.005.00

10.0

20.0

30.0

40.0

50.0
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One of the transformers is then used to light up a 12 V lamp from a 3 V power supply 
as shown in Fig. 10.2.

                                                                Fig. 10.2

(a) Explain how a current in the primary coil produces an output voltage in the 
secondary coil. [2]

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

(b) Describe the purpose of the iron core. [1]

…………………………………………………………………………………………

…………………………………………………………………………………………

(c) Use the data on the graphs in Fig. 10.1 to answer the following questions.

(i) State and explain which transformer, A, B, C or D, would be used to 
light the 12 V lamp to normal brightness, from a 3 V supply as shown in 
Fig. 10.2. [1]

…………………………………………………………………………………

………………………………………………………………………………….
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(ii) Transformer C contains 50 turns on its primary coil. Calculate the 
number of turns on its secondary coil. [2]

Number of turns = …………….….

(iii) Transformer A has a current of 0.500 A in the primary coil. Calculate 
the current in the secondary coil. [2]

Current = ………………………….

(iv) State and explain which transformer, A, B, C or D, is not suitable to be 
used for the transmission and distribution of energy from power stations 
to transmission cables. [2]

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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11 (a) Fig. 11.1 shows a manometer which contains mercury being used to measure the 
pressure from a gas supply. One end of the tube is connected to the gas supply 
and the other end is open.

Fig. 11.1

(i) Explain how the gas molecules in the manometer create a pressure. [2]

……………………………………………………………………………………...

……………………………………………………………………………………...

……………………………………………………………………………………...

(ii) Mark and label on the right limb of the manometer in Fig. 11.1, a point Q in 
the tube which is at the same pressure as point P.                        [1]

(iii)Given that the density of mercury is 13600 kgm-3 and that the atmospheric 
pressure is 760 mmHg, calculate the pressure of the gas supply in Pa. [3]

Pressure = ……...........

(iv)State how the liquid levels in the tube will change if a manometer tube of a 
larger bore (inner cross-sectional area) is used.  The total amount of 
mercury is constant. [2]

……………………………………………………………………………………...

……………………………………………………………………………………...

……………………………………………………………………………………...
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(b) Fig. 11.2 shows a long vertical glass tube with one end immersed in mercury 
and the other connected to a vacuum pump at A. The glass tube fits tightly into 
a bell jar. With an opening at B and all air in the glass tube pumped out through
A, the mercury rises to a maximum height of 760 mm above the level of mercury 
in the dish. 

Fig. 11.2

A bicycle pump is now attached to opening B and air is being pumped into the 
bell jar.

State and explain how the mercury column in the glass tube would behave as 
air is pumped into the bell jar by the bicycle pump. [2]

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

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

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

Ato vacuum pump

1000 mm 760 mm

Mercury in the dish

B

glass tube

bell jar

Y
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12 EITHER

(a) A veterinarian wants to do a minor surgery on a dog.  She sterilizes her 
instruments, comprising of a scalpel and a hemostat, by immersing them in 
2.0 kg of boiling water for 30 minutes.  She then quickly transfers the 
instruments to a well-insulated tray containing 200 g of sterilized water at room 
temperature (28oC) which fully covers the instruments.  After a few minutes, 
the instruments and water reach the same temperature, y oC.

The mass of the scalpel is 50 g and the mass of the hemostat is 70 g.  Both are 
made from steel with a specific heat capacity of 450 J/kgK.  The specific heat 
capacity of water is 4200 J/kgK.

(i) Determine, in terms of y, the

1. heat lost by the scalpel and hemostat. [2]

Heat lost = ………………………………

2. heat gained by the sterilized water. [1]

Heat gained = ………………………….

(ii) From (a)(i), write an equation relating the heat exchange between the 
scalpel, hemostat and water. [1]

…………………………………………………………………………………

…………………………………………………………………………………

(iii) Hence or otherwise, determine y. [1]

y = ………………………
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(b) The apparatus is set up to determine the specific latent heat of fusion of ice as 
shown in Fig. 12.1.

                          Fig. 12.1                                                                         Fig. 12.2

Both setups used similar apparatus and materials.  The heater in A is switched 
off while the heater in B is switched on.  The balance readings are recorded at 
regular time intervals and the results are plotted against time as shown in Fig. 
12.2.

     (i) State what is meant by the specific latent heat of fusion of ice. [2]

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

(ii) Determine the mass of ice melted by the heater in the first 20 s. [1]

Mass of ice = ………....….

Heater 
switched 
on

Crushed ice at 0oC
Electronic Balance reading/g

Time/s
Electronic Balance Electronic Balance

Heater 
switched 
off

175

50

100

150

200

250 B

A

Setup BSetup A

200
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(iii) If energy is being supplied at a rate of 400 Js-1, calculate the specific 
latent heat of fusion of ice, assuming that all the energy released from 
the heater is absorbed by the ice. [2]

Specific latent heat of fusion = ………………….
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12 OR

(a) To investigate a layer of rock underground, an explosion is triggered on the surface of 
       the Earth. Fig. 12.3 below shows the arrangement.

       Sound wave from the explosion may travel to the detector through air (path 1) or
    through Earth (path 2). It can also be transmitted 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.

      The time taken for the sound to reach the detector is shown in Table 12.4.

Path 1 2 3
Time taken (in seconds) for sound to 
travel from the source to the detector 0.100 0.020 0.300

(i) Explain why sound wave takes the shortest time to reach the detector along 
path 2. [1]

…………………………………………………………………………….……………

………………………………………………………………………………………….

(ii) Given that the speed of sound in air is 330 ms-1, calculate the distance between 
the source of sound and the detector. [2]

        Distance =

(iii) Use the answer in part (ii) to calculate the speed of sound in Earth. [2]

Speed of sound =

Fig. 12.3

Table 12.4

Earth
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(iv) Referring to path 4, explain how the speed of sound changes when it travels 
from Earth to the layer of rock.  [1]

……………………………………………………………………………….…………

………………………………………………………………………………………….

(b) Fig. 12.5 shows ultrasound being used to study an unborn baby.
      

Fig. 12.5

(i) Explain how the vibrations of the source produce waves of ultrasound and 
suggest how these waves are transmitted through the body tissue to the 
receiver. [3]

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

(ii) Ultrasound used in medicine has a frequency which is 100 times higher than 
the maximum frequency that can be heard by humans.

Estimate the frequency that might be used for ultrasound in medicine. [1]

Frequency =

www.KiasuExamPaper.com 
175



www.KiasuExamPaper.com 
176



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

COMMONWEALTH SECONDARY SCHOOL
SECONDARY FOUR EXPRESS PHYSICS 

PRELIMINARY EXAMINATION 2018
ANSWER KEY

www.KiasuExamPaper.com

1 D 11 A 21 A 31 A
2 B 12 C 22 A 32 B
3 B 13 D 23 D 33 B
4 D 14 A 24 A 34 C
5 D 15 BB 2525 B 35 B
6 B 16 BB 2626 C 36 A
7 A 17 CC 2727 D 37 C
8 B 18 BB 282 D 38 C
9 B 19 B 292 C 39 B
10 CC 200 D 30 C 40 C

COMMONWEALTH SECONDARRYY SSCCHOOL
SECONDARY FOUR EXPRREESSSS PPHHYSICCS 

PRELIMINARY EXAMMIINNAATTIION 22001188
ANSWERRRRRRRRRRRRRRRRRRRRR  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY

 
177



   Section A (50 marks)

To deduct one mark per question for errors in significant figures.

Qn Answers Mark
1ai Air resistance is negligible 

Or: No air resistance or resistive force
Or: the only force acting is the weight or gravitational force or gravity
Or: Resultant force is (due to) the weight or gravitational force

1

1aii Air resistance increases as speed increases

Resultant force decreases
Accept: FR decreases

1

1

1b Resultant force = ma
= 90 kg x 7.5 ms-2

= 675 N
Do not give the first mark if student puts resultant force as the resistive 
force.

Total resistive force = Weight – resultant force
= 900 N – 675 N
= 225 N
= 230 N (2 sf)     

Or: Resultant force = ma
= 90 kg x 7.5 ms-2

= 675 N
= 680 N (2 sf) [1]

Total resistive force = Weight – resultant force
= 900 N – 680 N
= 220 N (2 sf)               [1]     

1

1

Total mark for Q1 5

2a Gravitational force per unit mass. 1

COMMONWEALTH SECONDARY SCHOOL
SECONDARY FOUR EXPRESS PHYSICS

PRELIMINARY EXAMINATION 2018
MARK SCHEME
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1ai Air resistance is negligible 
Or: No air resistance or resistive force
Or: the only force acting is the weight or gravitational force or ggraravivityty
Or: Resultant force is (due to) the weight or gravitational force

1

1aii Air resistance increases as speed increases

Resultant force decreases
Accept: FR decreases

1

1

1b Resultant force = ma
= 90 kg x 7.5 ms-2

= 675 N
Do not give the first mark if student puts ressultant force aass ththe resistive 
force.

Total resistive force = Weigghtht – reresuultant forccee
= 900 N – 675 N
= 225 N
= 230 N (2 sf)     

Or: Resultant force = ma
= 90 kg x 7.5 ms-2

= 675 N
= 680 NN (2(2 ssf)f) [1[1]]

Totat l reresistivvee foforcrce e == Weight – resultant force
= 909000 NN – 668080 NN
= 222200 NN (2(2 ssf)f)               [1]     

1

1

Total mark for Q1 5
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Qn Answers Mark
2bi a = (v-u)/t

10 ms-2 = (v – 0 ms-1)/2.0s

v = 20 ms-1

1

1

2bii Straight line graph with positive gradient starting from origin.

Correct values of velocity of 20 ms-1 and corresponding time of 2.0 s 
clearly indicated on graph. Axes labelled with units.

1

1

2biii Area under the graph = ½ x 2.0 s x 20 m/s

= 20 m

The height from which the ball is dropped is 20 m.
e.c.f. from (b) (i), (ii)

1

1

Examiners’ comments:
Generally well done apart for some students who still sketch the graph 
with wrong initial speed of 20 m/s.
These students need to underline key phrase such as “released from rest” 
in the question stem to remind themselves.

Total mark for Q 2 7

3a Rate of work done or Rate of energy conversion 1

3b ½ (9.7 X 105 kgs-1) (3.0 ms-1)2

= 4.4 X 106 J/s or W (2 sf)

1

1
3c (1.2 x 106 / 4.37 x 106) x 100%

= 27.5%
= 28 % (2sf)
e.c.f. from (b)

Or: (1.2 x 106 / 4.4 x 106) x 100%
= 27.3%
= 27 % (2sf)

1

1

v/ms-1

t/s

20

2.0
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2bii Straight line graph with positive gradient starting from origginin.

Correct values of velocity of 20 ms-1 and corresponding timeme of 2.2.00 s
clearly indicated on graph. Axes labelled with units.

1

1

2biii Area under the graph = ½½ x x 2.2.0 0 s x 2020 mm/s/s

= 2020 mm

The heighht frromom wwhichh tthehe bbalall is dropped is 20 m.
e.c.f. ffrorom (b(b) ) (i), (i(ii)i)

1

1

ExExamamininere s’s ccomomments:
Geenenerarally y wewell done apart for some students who still sketch the graph 
with wwrorongn  initial speed of 20 m/s.
These students need to underline key phrase such as “released from rest” 
in the question stem to remind themselves.

v/ms-1

t/s

20

t/s
2.0
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Qn Answers Mark
3d Any of the following:

o There is current or water moving throughout the day (but
not so for wind blowing in the correct direction).

o No noise pollution for tidal energy.
o Do not require large clearance of land space.
o Does not obstruct the flight path of birds

1

Total mark for Q 3 6

4a

Image located correctly and accurately (+/- 1 mm) and labelled as I. 1

4b Reflected rays drawn correctly (accept either extension to I or from 
measurement of angle of incidence = angle of reflection +/- 1o).

One mark for each ray.
2

Total mark for Q 4 3

5a The distance between the optical centre/centre of converging lens/lens 
axis and Principal Focus/Focal Point is 6.0 cm. 1

5b A ray is drawn parallel to the other two rays and passing through the 
optical centre undeviated.

All 3 rays brought to a focus on the focal plane. Don’t accept image 
formed at Principal Focus F.

at 6.0 cm (+/- 0.1 cm) away from the lens 

1

1

1
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4a

Image located correctly anndd accuc rar tely (+/+/- 11 mmmm)) and labelled as I. 1

4b Refleccted rays drawn corrrerectctlyly (accec ptp eeititheher r extension to I or from 
measurement of angle of inncidencce e == ananglgle e of reflection +/- 1o).

One mark for each ray.
2

Total mamarkrk ffor QQ 44 3

5a The e didiststanancece bebetwtweee n the optical centre/centre of converging lens/lens
axxisis anandd PrP inincicipap l Focus/Focal Point is 6.0 cm. 1

5b A ray is drawn parallel to the other two rays and passing through the 
optical centre undeviated. 1
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Qn Answers Mark

5c Image becomes less bright or dimmer. 1

Examiners’ comments:
Many students thought that the image will be halved or image will 
disappear or become blur.
Students need to know that when the half the lens is cut, all the rays that 
used to be converged by this halve of the lens will no longer reach the 
image, rays incident on the other half is not affected. Since less light rays 
reach the image, the image will be less bright.  

Total mark for Q 5 5

6a Shape:Vertical straight lines are drawn from one plate to another
with equal spacing between them. +/- 1 mm in spacing is allowed

Direction: The arrows point from bottom plate to top plate

1

1

1
6bi Positive. 1

6bii The electrostatics or electric force (of attraction from the top plate and 
repulsion from the bottom plate) is acting upwards on the oil drop 

and is equal to the weight of the oil drop which acts downwards.

As there is no resultant force acting on the oil drop, the oil drop remains 
at rest. 

1

1

1

Total mark for Q 6 7

7a R = V2/P
= (12 V)2 / 24 W

= 6.0 Ω

1

1
7bi

Maximum current =

= 2.0 A
1

www.KiasuExamPaper.com

5c Image becomes less bright or dimmer. 1

Examiners’ comments:
Many students thought that the image wwilililillllllllllllllllllllllll bebebebbebbebebbebbebebebebeebebeeeeebebbebebebbebebebeeebebebebebebebbebebeeeebebebebebebebbebebeebebebbbbeeebebbbebbbebbbbbbebebeebebebbeeeebebeeeeeeeebbbbebeeeeeeebeeeeeeebeeeeebeebebeeeeeeeeeeeee hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhalaaaalallaaaalalllallalalalaalalalalallaalalalalaaaaaalalalalalallalalaaaaaaaaaalalaaalalaalaaaaaalaaaaaaaaaaaaaaalaaaaaalaaaaalalaaalallla vevevevevevevevveveveveevevevevevevevevevveveeeveeveevevevevevvveveveevevvevevevvevevevvvevevevvvvvevevevvveevvevevvvveveveevevvvvvevvvevevevvvevvvvvvvvvevvvvvvvvevveeeevevevevvvvveevvvveeevvveeeevveeeeeveeeeeeeeeeeeeeeevevveevveeeeedddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd oooooooooorooooooooooooooooo iiiimamamamageggg  willl
disappear or become blur.
Students need to know that when the half the lens is cutut, alall the rarayys that 
used to be converged by this halve of the e lens will noo lononger reach the
image, rays incident on the other half is not afffefected. Siincncee less light rays
reach the image, the imageg  will be less brigghtht.   

Total mark for Q 5 5

6a Shape:Vertical straightht llininess arare e drdrawawnn from one plate to another
with equal spacing bebetwtweeeenn ththemem. +/+/-- 11 mm in spacing is allowed

Directioon:n ThThe e arroowsws popoinint t from bottom plate to top plate

1

1

1
6bi Posisititivev . 1

6bii ThThe e elelecectrrosostatatitics or electric force (of attraction from the top plate and 
rerepupulslsionn frfromom the bottom plate) is acting upwards on the oil drop 

andd isis equal to the weight of the oil drop which acts downwards.

As there is no resultant force acting on the oil drop, the oil drop remains 

1

1

1
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Qn Answers Mark

Minimum current =

= 1.0 A 

1

7bii

Maximum current =

= 2.0 A

Minimum current = (accept if working is not written)

= 0 A 

1

1

Total mark for Q 7 6

8a λ = 0.550 m – 0.150 m
= 0.400 m 1

8b V = λ/T
= 0.400 m/0.33 s

= 1.2 ms-1

1

1
8c The piece of Styrofoam would be 0.500 m (horizontally) from the origin.

This is because the wave is a transverse wave or the movement of 
styrofoam is perpendicular to the direction of the wave

each part of the wave only oscillates up and down and not left and 
right or the Styrofoam vibrates perpendicularly to the direction of the 
wave
Or: waves transfer energy [1] without transferring matter [1] Hence its 
horizontal distance would remain constant.  

1

1

1

Total mark for Q 8 6

9a 100 mm x 0.20 ms/mm
= 20 ms or 0.020 s or 2.0 x 10-2 s 1

9b
Divide time by 2: e.g. or  

d = 3.0 x 108 m/s x 0.006 s 

= 1 800 000 m or 1.8 x 106 m

1

1

9c Energy is absorbed by the surrounding air. 

Thus less energy is received by the radar.

1

1
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= 2.0 A

Minimum current = (accept if working is not written)

= 0 A 11

Total mark for Q 7 6

8a λ = 0.550 m – 0.150 m
= 0.400 m 1

8b V = λ/T
= 0.400 m/0.33 s

= 1.2 ms-1

1

1
8c The piece of Styrofoam would bee 0..500 m (h(hororizizonontatally) from the origin.

This iss because the wave is s aa trtrana svere ses wwavave or the movement of 
styrofoam is perpendicular to o ththe e didirerectctioionn ofof the wave

each part of the wave onlyly ooscscillaatetes s up and down and not left and 
right or thee SStytyrorofofoam vvibibraratetes s perpendicularly to the direction of the
wave
Or: waaveves s trt ansfsferer eenenergrgy y [1] without transferring matter [1] Hence its 
horizontal disistatancncee wowoululd remain constant. 

1

1

1

Tootatal l mamarkrk foror QQ 88 6

9a 100 mmm x x 0.0 20 ms/mm
= 20 ms or 0.020 s or 2.0 x 10-2 s 1
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Qn Answers Mark

Total mark for Q 9 5

10a The current in the primary coil is alternating/changing

The magnetic flux in the secondary coil is changing continuously,
hence inducing an emf in the secondary coil. 

1

1

b To concentrate the magnetic field lines 1

ci B because the the output voltage is 12.0 V when the input voltage is 
3.00 V.(as shown on the graph)

1

cii Ns/50 = 12.0 V/6.00 V

Ns == 100

1

1
ciii 48.0 V/ 6.00 V = 0.500 A/Is

Is = 0.0625 A (3 sf)

1

1
civ D because it is a step-down transformer or current is stepped up

resulting in a higer power loss in the cables.

1

1

Total mark for Q 10 10

11ai The gas molecules are moving randomly and continuously at high 
speed.
Accept: constant and random or constant random

They collide with the walls of the container/mercury thus exerting a 
force on the walls/mercury.  The force per unit area is the pressure.

1

1

11aii

1Q
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p g p g
3.00 V.(as shown on the graph)

cii Ns/50 = 12.0 V/6VV .00 V

Ns == 100

1

11
ciii 48.0 V/ 6.00 V = 0.500 A/Is

Is = 0.0625 A (3 sf)

1

1
civ D because it is a step-down transformer orr cucucuccucucucuccucucucucucuucucucucuuucuuuuccuucuuuuccuuuuucucuuuuucucccuuuucucucuccccuucucuucuucucucucuuuuuuuuucccuuuuuuccuuuuuuuccuuuuuuucuccucuuucuuccucuuuucucccccuccccccuuc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreeneneneenenenenenenenenennenenenenenenenenenenenenenenenenenennenenenennennenenenennenenenenneneeneneneennneenenennnneneeeenenenenenneenenenenneeenennenneeeennnnnneeennnnneeennnnneeenneneenttttttttttttttttttttttttt tttttttttttttttttttttttttttt ttttttttt t tttttttttttttttttttttt t isisisisisisisissisisisisisisisissisississisisisssisisisisisisisissisisisisisisssississisissisisssssssssssisssssissssisisssisssisisisissssisssssisissiisiissisiisisiiissssssssssssissssssssss sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssttettetttetetetetetetetetetetetetetetetetetetetetetetetteteteteteetettt ppppppppedededed uupp

resulting in a higer power loss in the cables.

1

1

Total mark for Q 10 10

11ai The gas molecules are momoviingng rrandodomlmlyy anandd continuously at high 
speed.d
Accept: constant and randod m oror coconsnstatantnt random

They collide with the walallsls oof f thhe e ccontainer/mercury thus exerting a 
force on thehe wwalallsls/mercucuryry.. TTheh  force per unit area is the pressure.

1

1

11aii
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Qn Answers Mark
11aiii 185 mm – 105 mm = 80 mm or Pressure difference is 80 mmHg

P = 760 mmHg + 80 mmHg
= 840 mmHg

P = ρgh
= 0.840 m x 13600 kgm-3 x 10 Nkg-1

= 114 240
= 110 000 Pa (2 sf) or 114 000 Pa (3 sf) or 1.14 x 105 Pa

1

1

1
11aiv The liquid levels in both sides of the tube will fall.

However, the difference in the two levels will remain unchanged.

1

1

11b As air is pumped into the bell jar, the pressure of the bell jar increases
above atmospheric pressure.

As such, mercury would be forced in to the glass tube making the
mercury column taller/longer.

1

1

Total mark for Q 11 10

12
EITHER
ai1

Heat lost by scalpel and hemostat
= (0.050 kg + 0.070 kg) x (450 J/kgK) x (100oC -y)
= (0.120 x 450 x 100) J - (0.12 x 450 x y) J
= (5 400- 54 y) J or 54(100 –y) J

1

1

ai2 Heat gained by the sterilized water, Q = mcθ
= 0.200 kg x 4 200 J/kgK x (y-28oC)
= (840y - 23 520) J or 840(y -28) J 1

aii Heat lost by scalpel and hemostat = heat gained by water

Or: 54(100 –y) = 840(y -28)

1

aiii 5 400 - 54y = 840y - 23520
5 400 + 23520= 840 y + 54 y
28920 = 894y
y = 32 (2 sf) 1

bi Specific latent heat of fusion of ice is the amount of thermal energy
required

to change unit mass of ice from its solid to liquid state, without a change 
in temperature.

1

1
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mercury column taller/longerrr .

1

1

Total mark for Q 11 10

12
EITHER
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Qn Answers Mark
bii Mass of ice melted by the heater alone in the first 20 s = 200 g – 175 g

= 25 g 1

biii Latent heat gained by ice = heat supplied by heater
Specific latent heat of fusion = Pt / m 

= (400 J/s × 20s) / 25g 

= 320 J/g

1

1

Total mark for Q 12 EITHER 10

12 OR
ai Sound travels faster in solid (earth or ground) compared to air. 1

aii Distance = 330 ms-1 x 0.100 s
= 33 m or 33.0 m

1

1
aiii Speed = 33 m /0.020 s or 33.0 m /0.020 s

= 1700 ms-1 (2sf) or 1650 ms-1 (3sf)

1

1

aiv The speed of sound increases. The refracted wave bends away from 
the normal. 1

bi Production of ultrasound:
Vibration of the source at high frequency to and fro
along the direction of the propagation of the wave
(or longitudinal wave) produces ultrasound. 

Transmission through body tissues:
The molecules of the body tissue vibrate backward and forward in the
direction parallel to the direction of the propagation of sound or wave.

Or:
The vibrations of the source results in the formation of a series of 
compressions (or region of high pressure) and rarefactions (or 
region of low pressure) in the body tissue.

Transmission to the receiver:
When the ultrasound hits the denser part of the tissue, it is reflected 
through the body tissue and is detected by the receiver (or go back to 
the receiver).

1

1

1
bii 2 MHz or 2 x 106 Hz or 2000 kHz 1

Total mark for Q 12 OR 10

www.KiasuExamPaper.com

320 J/g

Total mark for Q 12 EITHER 10

12 OR
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11

1
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1
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1  The diagram below shows a pair of vernier calipers set to measure a metal pipe. Given that 
the pipe has an internal diameter of 10.2 mm, what is the thickness of the wall of the metal 
pipe?

A 2.8 mm B 3.8 mm C 5.6 mm D 7.6 mm

2  The following statements describe various motions.

1. A plane flies due North for 500 km.
2. A tourist travels 100 km on a journey.
3. A snail crawls at 3 mm/s in a straight line towards a carrot.
4. A runner’s average speed in a race around a track is 5 m/s.

Which statements describe vector quantities?

A 1 and 2 B 1 and 3 C 2 and 3 D 2 and 4

3  The velocity-time graph for a moving object is shown below.

In which region is the acceleration uniform? 

A M to N B N to O C O to P D P to Q

0

speed / m s-1

time / s62 4 8

5 N                       P            Q  

M                     O
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4  A graph of resultant force of a moving car against time is plotted as shown below.

Which of the following velocity-time graphs shows the velocity of the car? 

A B 

C D 

5  Only 2 forces act on an object. If the object is in equilibrium, which of the following 
condition(s) is/are required?

1 The 2 forces have the same magnitude.
2 The 2 forces are opposite in direction.
3 The 2 forces are in the same direction.
4 The 2 forces are of the same type.

A 1 and 2 only
B 1 and 3 only
C 3 and 4 only
D 1, 2 and 4 only

v / ms-1

t / s

v / ms-1

t / s

v / ms-1

t / s

v / ms-1

t / s

F / N

t / s
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6  A cyclist is riding at a steady speed on a level road.

According to Newton’s Third Law of motion, what is the equal and opposite force to the 
backward push of the back wheel on the road?

A the tension in the cycle chain
B the total air resistance and frictional force
C the force exerted by the cyclist on the pedals
D the forward push of the road on the back wheel

7  Some students measure the masses and volumes of different sized samples of a type of 
wood. Which graph shows their results?

A B 

C D 

8  The diagram below shows a uniform metre rule of weight 2.00 N suspended by two spring 
balances. The tensions on the spring balances are 0.75 N and 1.25 N respectively.

Determine X, the distance between the two springs.

A 0.60 m B 0.70 m C 0.80 m D 0.90 m

mass

volume

mass

volume

mass

volume

mass

volume
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9  Nathan uses paper clips to balance a toy bird on his finger as shown.

What is the effect of the paper clips?

A They help to raise the centre of gravity above his finger.
B They help to raise the centre of gravity to his finger.
C They help to lower the centre of gravity to below his finger.
D They do not affect the centre of gravity but increase the weight.

10  The diagram below shows a simple hydraulic jack. Which of the following changes will 
enable heavier loads to be lifted?

diameter of W diameter of Z

A doubled remains the same
B doubled halved
C remains the same halved
D halved doubled

handle

hydraulic fluidpiston W

piston Z

paper clips

toy bird
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11  The diagram shows a nail being knocked into a piece of wood with a force of 60 N. 

What is the pressure on the wood? 

A 30 × 10 Pa
B 30 × 102 Pa 
C 30 × 103 Pa 
D 30 × 106 Pa 

12  A manometer is used to indicate the pressure in a steel vessel, as shown in the diagram 
below.

Which option describes the pressure in the vessel as indicated by the liquid manometer?

A It is zero.
B It is between zero and atmospheric pressure.
C It is equal to atmospheric pressure.
D It is greater than atmospheric pressure.

steel 
vessel

liquid 
manometer

200 mm2

2 mm2

20 mm2

wood
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13  A force of 5.0 N exerted on an object causes it to accelerate from a velocity of 0 m/s to 
8 m/s in 10 s.

Determine the power of this force.

A 0.40 W B 2.0 W C 20 W D 40 W

14  A column of gas is slowly compressed as shown in the diagram.

Which of the following graphs correctly shows the relation between the gas pressure P and 
the length of the gas column h?

A B 

C D 

15  The outer surface of an electric kettle is always kept polished and shiny. What is the purpose 
of this?

A to stop energy loss by conduction
B to be a poor emitter so as to reduce energy loss
C to reduce energy loss by thermal conduction
D to reflect any radiation incident on its outer surface

P

h

P

h

P

1
P

1

h

gas

piston
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16  The diagram below shows two thermometers, X and Y held at the same distance away from 
a lighted Bunsen burner. The bulb of thermometer X is wrapped with a silver foil while the 
bulb of thermometer Y is wrapped with a black paper.

Which of the following graphs show the correct change in temperature of the two 
thermometers?

A B 

C D 

17  When calibrating a thermocouple thermometer, one of its junctions is immersed in melting 
ice while the other is kept in boiling water. The current reading on the micro-ammeter is 
200 μA. If the “hot junction” is immersed in substance X and the reading is 20 μA, what is 
the temperature of substance X?

A 20 oC B 10 oC C 10 oC D 20 oC 

temperature

time

X
Y

temperature

time

Y
X

temperature

time

X
Y

temperature

time

Y
X

thermometer X thermometer Y

bunsen burner

silver foil black paper
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18  The same quantity of thermal energy is applied to four different blocks. 
The temperature rise produced is shown on each block.
Which block has the highest heat capacity?

A B 

C D 

19  The graph below refers to an experiment in which an initially solid specimen of nitrogen 
absorbs heat at a constant rate. Solid nitrogen has a specific heat capacity of 
1.6 × 103 J / kg K and melts at 63 K.

Which of the following are the specific latent heat of fusion and specific heat capacity of 
liquid nitrogen respectively?

specific latent heat of fusion specific heat capacity of liquid nitrogen

A 4.0 x 104 J / kg 1.6 x 103 J / kg K
B 2.4 x 104 J / kg 2.0 x 103 J / kg K 
C 1.6 x 104 J / kg 1.6 x 103 J / kg K  
D 2.4 x 104 J / kg 6.0 x 103 J / kg K

temperature 
rise of 3 oC

temperature 
rise of 6 oC

temperature 
rise of 9 oC

temperature 
rise of 18 oC
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20  Substance K consists of particles that are close together and sliding past each other 
randomly. The average speed of the particles in substance K is also gradually increasing.

Which of the following best describes the substance?

A Substance K is a liquid boiling.
B Substance K is a liquid being heated.
C Substance K is a solid melting.
D Substance K is a solid being heated.

21  A person stands at point X as shown in the diagram below.

Which of the pins (1, 2, 3, 4, 5) will the person be able to see in the mirror?

A pins 1 and 3
B pins 2 and 4
C pins 2, 3 and 5
D pins 2, 4 and 5

mirror

X
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22  Fig. shows a semicircular glass slab with centre O and critical angle of 45 o. 

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

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

23  Two parallel rays of light G and H passes through a converging lens as shown below.
Which point will ray P pass through?

24  A pebble is dropped into still water so that the circular wavefronts are seen to travel outwards 

reach W?

A B C D 

A

B

C DHH
G

P

A

P

O 

Q

45 o

M W
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25  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 can be either transverse or longitudinal.
B The wave has an amplitude of 4 cm and can be either transverse or longitudinal.
C The wave has an amplitude of 2 cm and can only be transverse.
D The wave has an amplitude of 4 cm and can only be transverse.

26  The diagram below shows different regions of the electromagnetic spectrum.

Which of the statements below is true of the radiation found in region Z?

radio 
waves

Z visible 
light

gamma 
rays

A It has a higher speed in glass than in air.
B It has a lower frequency than radio waves.
C It can be used in a remote controller. 
D It has a smaller wavelength than gamma rays.

27  Infrared radiation has wavelengths between 700 nm to 1.0 mm.

What is the maximum frequency of infrared radiation in vacuum?

A 3.0 × 108 Hz

B 3.0 × 1011 Hz

C 4.29 × 1011 Hz

D 4.29 × 1014 Hz

displacement / cm

time / s
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28  Waveforms are shown on a cathode-ray oscilloscope for a flute and a guitar. The 
oscilloscope settings are the same for both waveforms.

    flute                                                            guitar 
What is/are the similarities between the two sounds?

A the loudness only
B the pitch only
C the loudness and the pitch
D they have no similarities

29  A negatively charged rod is brought near conductor A which is earthed momentarily as 
shown below.

After the rod is removed, what are the resulting charges on conductor B at P and Q?

P Q 

A positive positive
B positive negative 
C negative positive  
D negative negative

30  A charged cloud carrying a charge of 160 C passes all its charge to the earth through 
lightning. The lightning lasts for 0.50 ms.
What is the lightning current?

A 80 A B 3.2 × 102 A C 3.2 × 105 A D 0.80 × 105 A 

conductor A

conductor B

hand

insulating 
stand
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31  Which of the following are correct?

1 An electron will accelerate when placed in an electric field.

2 An electron will always move towards a positively charged object in a straight line.

3 The direction of an electric field at any point is the direction of the force on a small 
positive charge places at the point.

A 1 and 2 only
B 1 and 3 only
C 2 and 3 only
D 1, 2 and 3 

32  
has double the resistance and half the cross-sectional radius.

What is the length of the second wire?

A 4 m B 8 m C 16 m D 64 m

33  The diagram shows a circuit containing five resistors connected to a battery.

In which resistor is the current the smallest?

A

B

C D

41

3 4
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34  The circuit shows a potential divider, which consists of a fixed resistor and a light-dependent
resistor. The potential divider is used to switch on a lamp when it gets dark.

Fig. 34.1

The resistance
when the lamp is switched on.
What is the resistance of the light-dependent resistor when the lamp is switched on?

A 1.8 B 2.2 C 160 D 180

35  Electrical appliances have voltage and power ratings as listed below. Which has the lowest 
electrical resistance?

appliance voltage power

A kettle 240 1500
B hair dryer 250 20
C television 240 160
D washing machine 250 3000

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

What is 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

J

K

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

Which trace is obtained?

A B 

C D 

38  Split-ring commutators can be found in a d.c. motor.
What is the purpose of the split-ring commutator?

A It allows the coil to rotate in the same direction by keeping the direction of the current 
through the coil constant every half-cycle.

B It allows the coil to rotate in the same direction by reversing the direction of the current 
through the coil every half-cycle.

C It allows the coil to change its direction of rotation every half-cycle.
D It produces a greater turning effect by becoming magnetically induced.

39  The diagram below shows a wire carrying a current between two permanent magnets.

What would be the direction of the force acting on the wire?

A to the left
B to the right
C into the page
D out of the page

S NS N

current carrying 
wire
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40  The ratio of number of turns in the secondary coil to that in the primary coil of a transformer 
is 5 : 2. 

Determine the primary voltage if the secondary voltage is 240 V.

A 48 V B 96 V C 120 V D 600 V

- - - End of Paper 1 - - - 
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Section A
Answer all the questions in this section in the spaces provided. 

The total mark for this section is 50.

1 (a)  Complete the table. Give the missing prefixes, symbols and value. 

prefix symbol value

milli m 

kilo 103

G 109
[3]

(b)  Underline all of the vector quantities in the list below.

force    energy           distance     weight     acceleration [1]

(c)  Fig. 1.1 shows a ring supported by two strings that hang from a beam. 

Fig. 1.1

(i) In the space below, draw a labelled diagram to show the resultant of the two 
tensions in the two strings. Determine the size of the resultant force and the 
direction between the resultant force and the horizontal. 

                                                resultant force = …..…………………………  

direction = …..…………………………[3]

5.0 N9.0 N
40°65°
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(ii) State the weight of the ring.

weight = …..…………………………[1]

2 Fig 2.1 shows a non-uniform plank XY 2.50 m long and weighs 750 N. Spring balances A 
and B are attached to the plank at a distance of 0.40 m from each end, as shown in
Fig. 2.1.

Fig. 2.1

When the plank is horizontal, spring balance A records 400 N.

(a) Calculate the reading on spring balance B.

reading = …..…………………………[1]

(b) On Fig. 2.1, 

(i) indicate, clearly with a cross (X) a likely position for the centre of gravity 
of the plank. Label it ‘C.G’. [1]

(ii) mark and label all the forces, with suitable force arrows, acting on the 
plank. [2]
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(c) Taking moment about spring B, calculate the distance of the centre of gravity from 
the end Y of the plank.  

distance = …..…………………………[3]

(d) Explain why is the tension in spring B not considered for the calculation in part (c)?

……………………………………………………………………..……….…………

………………………………………………………………………………………...

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

3 Fig 3.1 shows a water wave in a ripple tank at t = 0 s. The wave has a speed of 4.0 cm/s 
at X. The water waves crosses a boundary AB where the distance between crests changes 
from 5.0 cm to 8.0 cm.

Fig. 3.1 (not drawn to scale)

(a) Calculate the period, T, of the wave before it crosses the boundary AB. 

period of wave, T = …..…………………………[2]

X
A

B
Y
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(b) Calculate the speed of the wave at point Y.

speed of wave = …..…………………………[2]

(c) The amplitude of the wave remains constant at 10.0 cm.

(i) Calculate the average speed of the particle at Y.

average speed of the particle at Y  = …..…………………………[2]

(ii) State the instantaneous speed of the particle at X. 

instantaneous speed of the particle at X  = …..…………………………[1]

(iii) In Fig. 3.1, draw the wave for time t = 0.5T, where T is the period of the 
wave. [1]

www.KiasuExamPaper.com 
208



6091/02/4Exp/Prelim/2018

6

[Turn over

4 (a) Fig. 4.1 shows a ray of light, from the top of an object PQ, passing through two glass 
prisms. 

Fig. 4.1

(i) The speed of light as it travels from P to A is 3.0 x 108 m/s and the refractive 
index of the prism glass is 1.6. Calculate the speed of light in the prism. 

speed = …..…………………………[2]

(ii) Calculate the critical angle.

critical angle = …..…………………………[1]

(iii) Explain why the ray AB reflects through 90° at B and does not pass out of the 
prism at B. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

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

PA

45°

45°

B

Q
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(iv) Draw a second light ray from Q of the object PQ to show that the image 
seen by the eye is upright. [1]

(b) Fig. 4.2 shows ray of light from the top of an object passing through a lens. 

                                                   Fig. 4.2

(i) State whether the lens is converging or diverging. 

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

(ii) Draw another light ray from the object so that the image of the object can 
be located. Label the image I. [1]

(iii) Locate the principal focus of the lens by drawing another light ray from 
the object. Label the principal focus F. [1]
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5 Fig. 5.1 is a graph of current against potential difference (p.d.) for a length of metal wire. 

Fig. 5.1

(a) The metal wire obeys Ohm’s law. State Ohm’s law in words. 

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

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

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

(b) Calculate the resistance of the metal wire. 

resistance = …..…………………………[1]

(c) A new wire is made from the same metal as the original wire. The new wire is half
the length of the original wire. The diameter of the new wire is half that of the original 
wire. 

(i) Calculate the resistance of the new wire. 

resistance = …..…………………………[2]

current / A

p.d. / V
0

p1               2               3               4               5               60

0.2

0.4

0.6

0.8
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(ii) On Fig. 5.1 draw a line to show how the current varies with p.d. for the 
new wire. [1] 

6 Fig. 6.1 shows an iron ring suspended by a thread. There is a bar magnet close to the ring. 
The iron ring is attracted to the magnet. 

Fig. 6.1

Fig. 6.2 shows a brass ring suspended by a thread, close to a bar magnet. 

Fig. 6.2

(a) Explain why the brass ring is not attracted to the magnet, while the iron ring is 
attracted to the magnet. 

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

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

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

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

thread

bar magnet

brass ring N S

thread

bar magnet

iron ring
N S
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(b) When the N-pole of the bar magnet in Fig. 6.2 is moved quickly towards the brass 
ring, there is an induced current in the ring and the ring moves away from the bar 
magnet. 

(i) Explain why a current is induced in the brass ring. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

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

(ii) Explain why the brass ring moves away from the magnet. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

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

7 Fig. 7.1 represents the basic structure of a transformer.

Fig. 7.1

An alternating voltage of 240 V is applied to the primary coil and a voltage is induced in the 
secondary coil. 

(a) (i) Describe what is meant by an alternating voltage. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

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

iron core

primary coil secondary coil

240 V
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(ii) Explain why an iron core is used instead of a steel core. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

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

(b) The primary coil has 360 turns. 

Calculate the smallest number of complete turn in the secondary coil that would give 
an induced voltage of at least 6.0 V in the secondary coil. 

number of turns = …..…………………………[2]

(c) The current in the primary coil is 0.040 A. The current in the secondary coil is 0.6 A
and the output voltage is 6.0 V. 

Calculate the efficiency of the transformer. 

efficiency = …..…………………………[2]

End of Section A
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Candidate Name: Class: Index No:

Section B
Answer all the questions from this section.

Answer only one of the two alternative questions in Q10. 
The total mark for this section is 30. 

8  Read the article below and answer the questions.

Undersea cable systems transport telephone conversations

Telephone conversations are carried across the oceans of the world as brief pulses of 
light in cable that contain hair-thin fibre optic strands. These strands are made from 
glass covered by a cladding that is protected by an outer casing, as shown in Fig. 8.1. 
If the speed of light in cladding is greater than in the core, total internal reflection occurs 
and all the light is then confined to the core.

Fig. 8.1

The transmission of light is not 100% efficient as it passes down the fibre since light is 
absorbed by impurities in the glass. If light travels through 75 km of glass, then only 
10% of the signal arrives at the other end. Over long distances, the light signal has to 
be boosted at underwater repeaters that are powered by an electric current sent along 
a metal sheath inside the cable. The repeaters connected in series with the same 
current of 0.80 A through each and a potential difference of 40 V across each repeater. 
In a typical 7500 km undersea cable there are 100 repeaters. Each kilometer of the 

is lost as thermal energy (heat) in the sheath.

Fig. 8.2

www.KiasuExamPaper.com 
215



6091/02/4EXP/PRELIM/2018

13

[Turn over

(a)  State why repeaters are necessary along an undersea cable. 

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

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

(b)  Define critical angle. 

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

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

(c)  Explain why the glass strands have to be covered with a cladding as shown in 
Fig. 8.1.

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

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

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

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

(d)  Determine, for a 7500 km undersea cable,

(i) the total potential difference across all the repeaters,

total potential difference = …..…………………………[1]

(ii) the total potential difference across the resistance of the metal sheath,

total potential difference = …..…………………………[2] 
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(iii) the potential difference provided by the power supply,

total potential difference = …..…………………………[1] 

(iv) the thermal energy (heat) lost from each kilometer of the metal sheath in 
one day.

thermal energy loss = …..…………………………[2]
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9 (a)  A nuclear bomb test has been conducted on a remote island and observed from 
a ship which is 100 km away. The nuclear bomb emits both light and sound when 
exploded.

(i) Given that the speed of sound and light are 340 ms-1 and 3.00 × 108 ms-1

respectively, calculate the time taken (in seconds) for the light and sound 
to travel from the bomb to the ship.

time taken for sound = …..…………………………[1]

time taken for light = …..…………………………[1]

(ii) Hence, or otherwise, calculate the time interval between the observer 
seeing and hearing the explosion.

time interval = …..…………………………[1] 

(iii) Explain any changes to your answer to the time interval in (ii) if the bomb 
exploded in the sea and observed from a submarine. Assume that the 
distance from the bomb and observer is still 100 km.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

………………………………………………………………………………….[2] 
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(b)  A nuclear-proof sensor is placed at 1 km away from the bomb site. The sensor 
detects the amount of light in the environment and sends the signal to an 
oscilloscope. The display of the oscilloscope is as shown below.

The amount of light is measured in lux. Given that the y-gain scale is 50,000 
lux/div and time base scale is 120 ns/div,

(i) calculate the speed of light emitted by the nuclear bomb based on the 
display in the oscilloscope and, 

speed of light = …..…………………………[2] 

(ii) On the grids above, sketch the display if the y-gain and time base 
scales are adjusted to 25,000 lux/div and 60 ns/div respectively. [3]
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10 EITHER 

The diagram below shows an experiment to observe how steam can be used to 
generate power.

An oscilloscope is used to determine the efficiency of the steam generator.

(a)  The heat source is an electric heater that requires 20 W of power. Determine the 
energy consumed by the heater if it is turned on for 5 hours to support the 
experiment.

energy consumed = …..…………………………[2]

(b)  Steam produced by the water is able to oscillate the turbine at 50 revolutions per 
second. Given that the generator can produce a peak voltage of 0.05 V per 
revolution every second and a peak current of 2 A, determine,

(i) the peak voltage the generator can produce in 1 second with the turbine 
connected. (Assume there is no loss in energy at this stage.)

peak voltage = …..…………………………[1] 

water

heat

turbine

AC
generator

AC output

cathode ray 
oscilloscope
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(ii) the maximum power the generator can produce in 1 second.

maximum power = …..…………………………[1]

(c)  Using the grid provided, sketch the waveform produced by the AC generator as 
observed from the oscilloscope.

(d)  Determine the maximum energy in kWh, the generator can produce in 4 hours 
20 minutes.

maximum energy = …..…………………………[2]

(e)  Determine the efficiency of the generator in %.

efficiency = …..…………………………[2]

1 volt

5 ms
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OR

A student investigates the effects of temperature on the volume of a gas used by a 
column of air sealed in a capillary tube of cross sectional area of 2.00 mm2 by a short 
column of mercury as shown in Fig. 10.1.

Fig. 10.1                                                                  Fig. 10.2

At 20 oC, the length of the air column, h, was 15.0 cm, the atmospheric pressure is
1.02 × 105 Pa, the length of the mercury column is 2.5 cm and the density of mercury 
is 13600 kg/m3. 

(a)  Calculate the pressure of the air column.

pressure = …..…………………………[2]

(b)  Calculate the weight of the mercury column.

weight = …..…………………………[2]

mercury

air column
h

mercuryair column

h
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(c)  Boyle’s Law states that PV = constant, where P is the pressure of the gas 

and V is the volume of the gas. Sketch the graph of P against for the air 

column in the capillary tube.

[2]

(d)  The capillary tube is not heated. In terms of kinetic theory, state and explain the 
changes to the length of the air column, if any, that will be observed.

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

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

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

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

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

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

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

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

(e)  The capillary tube is allowed to cool back to 20 oC and placed horizontally as 
shown in Fig. 10.2. State the new pressure of the air column.

new pressure = …..…………………………[1] 

- END OF PAPER - 
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PAPER 1 [40M]

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
B B B D A D B C C D

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20
D C C D B D C A B B

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
D C A D A C D C C C

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B A C B D A D B C B

PAPER 2 – SECTION A
1(a) 10-3

k
giga

B1
B1 
B1

1(b) force, weight and acceleration only (all 3 must be correctly underlined) B1
1(c) 
(i) 

correctly labelled diagram using tip-to-tail method or parallelogram method 
(resultant force should have double arrows)
resultant force = 11.4 N (range 11.0 to 11.8 N)
direction = 50 degree to the 5.0 N force OR 25 degree to the 9.0N force or 
90o from horizontal

B1 
B1 

B1
1(c) 
(i)

11.4 N (answer should be the same as resultant force in c(i)) B1

2(a) 750 – 400 = 350 N B1
2(b)

Correct labelling of ‘X’ and ‘C.G’ (towards spring A)
Correct drawing of 3 arrows representing the 3 forces
Correct labelling of the 3 forces (tension A must be longer than tension B)

B1
B1 
B1 

X 
C.G

weight of plank

tension
tension
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Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
D C A D A C D C CC C

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q399 Q40
B A C B D A D BB CC B

PAPER 2 – SECTION A
1(a) 10-3

k
giga

B1
B1 
B1

1(b) force, weight and acceleration only (all 3 must be correctlllllllyyyyyllllyylyllllllyllllyylylllllyyyyy uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuunnnnnnndndndnnndndnnnnnnnnnnnnnnnnnnn erlinenenened)))) B1
1(c) 
(i)

correctly labelled diagram using tip-to-tail method or parallelogrgramm metthohodd
(resultant force should have double arrows)
resultant force = 11.4 N (range 11.0 to 11.8 N)
direction = 50 degree to the 5.0 N force OR 25 degrgreeee to the 9.0N force or 
90o from horizontal

B1 
B1 

B1
1(c) 
(i)

11.4 N (answer should be the sasameme aas s resusultltanant t foforcrce in c(i)) B1

2(a) 750 – 400 = 350 N B1
2(b)

XX
C.GC.G

tension
ontensio
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2(c) By Principle of Moment / OR Taking Spring B to be the pivot, 
Clockwise moment = anti-clockwise moment
400 x (2.50 – 0.40 – 0.40) = 750 x K
K = 0.907 m
Distance = 0.907 + 0.40 = 1.31 m

B1
B1 
B1

2(d) The line of action of the tension in spring B cuts the pivot, hence 
perpendicular distance between the line of action of the force and pivot
is zero. Hence, as moment = force x perpendicular distance, moment due 
to the tension in spring B about B will be zero. 

B1 

3(a) speed = wavelength / period
4.0  = 5.0 / period

period = 1.25 s
M1
A1

3(b) frequency = speed / wavelength
= 4.0 / 5.0 = 0.80 Hz

speed = frequency x wavelength 
= 0.80 x 0.08 = 0.064 m/s (OR 6.40 cm/s)

M1

A1
3(c) 
(i) 

At Y, period is also 1.25 s.
Average speed = (4 x 10.0) / 1.25 

= 32 cm/s (OR 0.32 m/s)
M1
A1

3(c) 
(ii)

0.00cm/s (check for 2 or 3 sf) A1

3(c) 
(iii)

A1

4(a)
(i) 

n = 3.0 x 108 / speed of light in prism
speed of light in prism = 3.0 x 108 / 1.6

= 1.88 x 108 m/s
M1
A1

4(a)
(ii)

n = 1 / sin c
c = sin-1 (1/1.6)

= 38.7° A1
4(a)
(iii)

Incident angle is 45° which is more than the critical angle 38.7°
Total internal reflection occurs hence the ray AB did not pass out of 
prism at B
*reject if students cited incident angle as 90o.

B1 

X 
A 

B 
Y 
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4.0  = 5.0 / period
period = 1.25 s

M1
A1

3(b) frequency = speed / wavelength
= 4.0 / 5.0 = 0.80 Hz

speed = frequency x wavelength 
= 0.80 x 0.08 = 0.064 m/s (OR 6.40 cm/s)

M1

A1A1
3(c) 
(i)

At Y, period is also 1.25 s.
Average speed = (4 x 10.0) / 1.25 

= 32 cm/s (OR 0.32 m/s)
MM1
A1

3(c) 
(ii)

0.00cm/s (check for 2 or 3 sf) A1

3(c) 
(iii)

A1

4(a)
(i)

n = 3.0 x 10108 / / speeeedd ofof lligightht iinn prism
speed of light inn prprisism m == 3.3.00 x 108 / 1.6

== 1.88 x 108 m/s
M1
A1

4(a)
(ii)

n = 1 / / sisinn cc
c = sin-11 (1(1/11.6.6))

= 38.7°° A1
4(a)
(iii)

Incident angle is 45° which is more than the critical angle 38.7°
Total internal reflection occurs hence the ray AB did not pass out of B1 

X
A

B
Y
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4(a)
(iv)

Correct ray with at least an arrow drawn. B1
4(b)
(i)

Converging lens B1

4(b)
(i) 

B1

4(b)
(i) 

*no arrows deduct 1m

B1

5(a) Current is directly proportional to the potential difference across the circuit 
in a metallic conductor
if temperature/physical conditions are constant

B1

B1
5(b) R = V / I 

= 6 / 0.6        (using any value of V and I from graph)
A1

5(c) 
(i) 

half the length = 5
half the diameter means ¼ 

OR

= 2 x 10.0 

M1
A1 

P A 

45° 

45° 

B 

Q 

I

F
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Correct ray with at least an arrow drawn. B1
4(b)
(i)

Converging lens B1

4(b)
(i)

B1

4(b)
(i)

*no arrows deducuct t 1m1m

B1

5(a) Current t isis ddirecectltly y proportional to the potential difference across the circuit 
in a metalalliic c coc nductor
if temperature/physical conditions are constant

B1

B1
5(b) R = V / I 

6 / 0 6 ( i l f V d I f h)

IIIII

FFFFFFFFFFFFFFFFFFFFFFFF
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5(c) 
(ii)

A1

6(a) Brass is not a ferromagnetic material while iron is. 
Hence, bar magnet cannot induce magnetism in brass. Or hence brass 
cannot be magnetised to become a magnet.

B1
B1 

6(b) When the N-pole of the bar magnet is moved quickly towards the ring, 
there is a change in magnetic flux linking the ring.
Hence, by Faraday’s Law, an e.m.f is induced in the ring. As the ring is a 
closed loop, a current is hence induced.  

Or

There is cutting of the magnetic flux linkage in the brass ring, this change 
in magnetic flux induces an emf and an induced current in the brass ring 
due to Faraday’s Law of EMI.

B1 

B1

6(c) By Lenz.s Law, the direction of the induced current in the ring and hence 
the induced magnetic flux will oppose the original change in 
magnetic flux due to the bar magnet approaching. 
Hence, an induced N-Pole will be created in the brass ring on the side 
facing the bar magnet and repel the away from the approaching bar 
magnet. 

B1 

B1

7(a)
(i)

An alternating voltage is a voltage that changes the direction of its polarity 
periodically. 

B1

7(a)
(ii)

Iron core is used as it is a soft magnet that can easily be magnetised or 
demagnetised. While steel cannot be easily magnetised or demagnetised.

B1

7(b) Ns / Np = Vs / Vp
Ns = (6.0 / 240) x 360

= 9.0 turns
M1
A1

7(c) Pp = 0.040 x 240 = 9.60 W
Ps = 0.6 x 6.0 = 3.60 W
Efficiency = (3.6 / 9.6)  x 100%

= 37.5%
M1
A1

current / A 

0 
 1    2  3   4   5 0 

0.2 

0.4 

0.6 

0.8 
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(ii)

A1

6(a) Brass is not a ferromagnetic mmatatere iaall whilile e irironon iis.s. 
Hence, bar magnet cannot innduducece magagneetiismsm ini  brass. Or hence brass 
cannot be magnetised to becocomeme aa mmagagnenet.t.

B1
B1 

6(b) When the N-pole of the bar r mamagngnetet iiss momovevedd quickly towards the ring,
there is a change in magneteticic fflulux lilinknking the ring.
Hence, by FaFararadaday’y’s Laaw,w, aann e.e.m.m f is induced in the ring. As the ring is a 
closed lloooop,p aa curreentnt iiss hehencnce induced.  

Or

Therree isis ccututtingng oof f tthe magnetic flux linkage in the brass ring, this change 
in maggnenetic c flfluxux induces an emf and an induced current in the brass ring 
due to FFararadaday’s Law of EMI.

B1 

B1

6(c) By Lenz.s Law, the direction of the induced current in the ring and hence 
the induced magnetic flux will oppose the original change in B1 

current / A

0
1    2  3   4   50

0.2

0.4

0.6

0.80 8
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PAPER 2 – SECTION B

8(a) Light may be absorbed by the impurities of the glass under the 
seabed. Hence, light has to be boosted at the repeaters to sure 
light will arrive at the output. 

or
This is to ensure that light signals will arrive at the output end
given that the transmission of light is not 100% efficient.

B1

8(b) Critical angle is defined as the angle of incidence in the optically 
denser medium which makes an angle of refraction of 90o in the 
optically less dense medium.

B1

8(c) The cladding acts as a layer of optically less dense medium as 
compared to the glass core. This is to ensure that total internal 
reflection is able to occur in the glass core.

B1

B1
8(di) (in series)

Total potential difference = 40 V x 100 = 4000V B1
8(dii)

Total potential difference = IR
= 0.80 x 5250
= 4200 V 

B1 

B1
8(diii) Total potential difference = 4200 V + 4000 V

= 8200 V B1
8(div) Thermal energy loss = I2Rt

= (0.80)2 x 0.70 x (24 x 60 x 60)
= 38707.2 J
= 38700 (3 sf) or 39000 J (2 sf)

M1

A1

9(a)(i) Time taken for sound = 294 s
Time taken for light 3.33 x 10-4 m/s

B1
B1 

9(a)(ii) 294 s B1
9(a)(iii) The time interval will be shorter. 

The speed of light in water is slower and the speed of sound in 
water is faster, hence the time interval will be shorter. 

B1

B1

9(b)(i) Time taken = 25 div x 120 ns 
= 3000 ns

Speed of light = 1000 ÷ 3000 x 10-9

= 3.33 x 108 m/s
B1
A1

9(b)(ii) Time base at 50 div
Peak of lux is twice the original
The equilibrium line at twice the original and the shape of the graph

B1
B1 
B1

10 Either
(a) E = Pt

= 20 x 5 x 60 x 60
= 360 kJ

M1
A1

(bi) Peak voltage = 0.05 V x 50 rev/s = 2.5 V B1
(bii) Maximum power = IV = 2 x 2.5 = 5.0 W B1
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optically less dense medium.
8(c) The cladding acts as a layer of optically less dense medium ass 

compared to the glass core. This is to ensure that total internalalalalalal 
reflection is able to occur in the glass core.

B1

BBBBB1B
8(di) (in series)

Total potential difference = 40 V x 100 = 4000V B1
8(dii)

Total potential difference = IR
= 0.80 x 5250
= 4200 V 

B1B1B1B1B1B1 

B1B1B1B1B1B1
8(diii) Total potential difference = 4200 V + 4000 V

= 8200 V BBBBB1B
8(div) Thermal energy loss = I2Rt

= (0.80)2 x 0.70 x (24 x 660 x 60)
= 38707.2 J
= 38707000 (33 ssf)) or 39000 0 JJ (2(22 ssf)f)

M1

A1

9(a)(i) Time ttaka en for sound = 2944 ss
Time taken for light 3.33 x 101 -4 m//ss

B1
B1 

9(a)(ii) 294 s B1
9(a)a)a (iii) The time intnterrvaval l wiw ll bee shshororo teter.r  

The sppeeeed ofof lligight inn wawateter isis sslolower and the speed of sound in 
water isis ffasastter, hhenencece tthehee ttimi e interval will be shorter. 

B1

B1

9(b)(i) Timeme ttakakkenen == 225 5 didiv v x 120 ns 
== 3030000 ns

Speedd oof f f lilight = 1000 ÷ 3000 x 10-9

= 3.33 x 108 m/s
B1
A1

9(b)(ii) Time base at 50 div
P k f l i t i th i i l

B1
B1
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(c) 

B2 

(d) Maximum E = Pt = 0.005 kW x 4 h
= 0.0217 kWh

M1
A1 

(e) Efficiency = [output / input] x 100%
= (5 W / 20 W) x 100%
= 25%

M1
A1

10 OR
(a) Pressure of air = Pressure of Hg + Pressure of Atmosphere

= 0.025 x 13600 x 10 + 1.02 x 105 Pa
= 105 000 Pa (3sf)

M1
A1

(b) P = F/A
3400 = F/ 2 x 10-6

F = 6.8 x 10-3 N 

Or 
Mass = 13600 x (0.025) x (2 x 10-6) 

= 6.8 x 10-4 kg

Weight = (6.8 x 10-4 ) x 10 = 6.8 x 10-3 N 

M1
A1 

M1

A1
(c)

B1 – straight line graph from original

B1 – correct axes label (only when graph shape is correct)

(d) When heated, the air molecules gain energy and moves faster. 
Rate of collision against the walls of the tube as well as the 
mercury column increases.
This will raise the pressure in the tube to increase pushing the 
mercury column upwards,
increasing the length of the air column.

B1 

B1 

B1
(e) Pressure of air = Pressure of Atmosphere

= 1.02 x 105 Pa B1 
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B2 

(d) Maximum E = Pt = 0.005 kW x 4 h
= 0.0217 kWh

M1
A1 

(e) Efficiency = [output / input] x 100%
= (5 W / 20 W) x 100%
= 25%

M1
A1

10 OR
(a) Pressure of air = Pressure of Hg + Pressururee ofo  Atmossphphere

= 0.025 x 13600 x 100 ++ 1.0022 x x 105 Pa
= 105 000 Pa (3sf)

M1
A1

(b) P = F/A
3400 = F/ 2 x 10-6

F = 6.8 x 10-3 N 

Or 
Mass == 1313606 0 x x (0(0.0.02525)) x x (2 x 10-6) 

== 6.6 8 x 10-4-4 kgkg

WeW igightht == ((6.6.88 x x 101 -4 ) x 10 = 6.8 x 10-3 N 

M1
A1 

M1

A1
(c)
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1 Pressure can be determined using the following formula:

P = F A
F = m a

where  P= pressure (pascal, Pa)           A = area (m2)                     m = mass (kg)

            F = force (newtons, N)               a = acceleration ( 2s
m )

The unit, pascal, is equivalent  to
A

sm
kg B

kgm
s2 C

mkgs2

1 D
ms

kg
2

2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig. 2

Jenny released the can and it rolled freely down the ramp without slipping. What 
would she observe on the paper made by the marker pen?
A The dots get farther apart.
B The dots get closer together.
C The dots gets closer then further apart.
D The dots are equidistant from each other.

3 Trolley X and trolley Y are joined together by a stretched spring. Trolley X has 
twice the mass of trolley Y. When the trolleys are released, the acceleration of X is 
1.0 m s-2 to the right.

What is the initial acceleration of trolley Y to the left?
A 0.5 m s-2 B 1.0 m s-2 C 2.0 m s-2 D 4.0 m s-2

metal can with marker pen inside

paper

wooden ramp

Y
X
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4 Three objects are cut from the same big sheet of metal. They have the same 
volume but different shapes.

Which of the following statements is true?
A They have different mass and position of C.G.
B They have different mass but same position of C.G.
C They have the same mass and position of C.G.
D They have the same mass but different position of C.G.

5 The diagram below shows two immiscible liquids, P & Q, which have been poured 
into a manometer which is exposed to the atmosphere at the top of both arms.

What is the ratio of the density of Liquid Q to Liquid P?
A 3:5 B 5:8 C 5:3 D 8:3

6 The diagram below shows a uniform metre ruler with a weight of 10 N, under the 
action of a vertical force of 30.0 N.

At what mark must a fulcrum be placed to hold the ruler in equilibrium?

A 12.5 cm B 16.7 cm C 25.0 cm D 37.5 cm

0 cm 100 cm

30.0 N

disc square L- shape
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7 Which of the following objects has the least inertia?
A A robot of weight 300 N travelling on the Moon.
B A robot of weight 300 N travelling on Earth.
C A stationary rock of mass 150 kg on the Moon.
D A stationary rock of mass 150 kg on Earth.

8 The diagram shows a simple mercury barometer.

When the atmospheric pressure increases, which distance increases?
A VW B XY C YZ D WX

9 A ball, which weighs 2 N, is moved up a slope from X to Y, by applying a force of 3 
N as shown in the diagram below.

Assuming no energy is lost to the surrounding, what is the gain in kinetic energy, 
gain in gravitational potential energy and work done on the ball?

Kinetic Energy Gravitational Potential Energy Work Done
A 6 J 6 J 6 J
B 6 J 9 J 6 J
C 15 J 6 J 15 J
D 9 J 6 J 15 J

10 A powerful fan uses a 50 W battery. The fan generates 20 J of heat every second 
as its motor turns. 

What is the efficiency of this fan?
A 28.6 % B 40.0 % C 60.0 % D 250 %

5 m3 m

4 m

3 N

X

Y
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11 Which gives the states of matter in which molecules, at a given temperature, have 
the smallest spacing between them and move at the lowest speed?

Smallest spacing between molecules Molecules have the lowest speed
A Solid Solid
B Liquid Solid
C Solid Liquid
D Liquid Liquid

12 Which of these examples has the wrong type of heat transfer associated with it?

Example Type of heat transfer
A Heat from flame to flying pan Conduction
B Sunlight warming the interior of a car Convection
C Cooling a cup of coffee with a steel spoon Conduction
D Heat from burning logs to person beside fire place Convection

The graph below shows the changes in temperature of a 400 g solid when it is heated by 
a heater with a rating of 80 W. Use it to answer questions 13 to 15.

13 Which of the following statements show a difference between heat and 
temperature. 

A When 80 W of heat is supplied, the temperature reached 80 C.
B Heat has a SI unit in Kelvin while temperature SI unit is in C
C Heat increases when temperature increases.
D Heat remains constant regardless whether temperature changes.

14 Assuming there is negligible energy loss to the surroundings, what is the specific 
heat capacity of the liquid?
A 10 J/kg C B 160 J/kg C C 240 J/kg C D 1160 J/kg C
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15 Assuming there is negligible energy loss to the surroundings, what is the specific 
latent heat of fusion of the solid? 
A 10 J/kg B 167 J/kg C 200 J/kg D 10000 J/kg

16 The graph shows the vertical displacement of an object floating on water as a wave 
passes through the water.

What is the frequency of the wave?

A 10 Hz B 20 Hz C 50 Hz D 100 Hz

17 A plane mirror 1.5 m in length is hung on a vertical wall with its bottom 1.0 m
above ground. A boy with his eyes 1.2 m above ground looks into the mirror to
see the image of himself.

What length of himself (below his eyes) can be seen in the mirror?

A 0.4 m B 0.8 m C 1.0 m D 2.0 m

18 A ray of light enters a prism made of material X and travels along the path as 
shown in the figure below.

What is the refractive index of the material X?
A 0.50 B 1.20 C 1.50 D 2.00

www.KiasuExamPaper.com 
237



7                        GMS(S)/Physics/P1/Prelim2018/4E

19 Three objects, P, Q and R, are viewed through a plane mirror as shown. An 
obstacle moves towards the mirror as indicated by the arrow.

Which image will disappear first and which image will disappear last?
disappears first disappears last

A P Q
B P R
C Q R
D R Q

20 A light ray passes through three media of refractive indices η1, η2 and η3
respectively. 

Given that 1 > 3 > 2, which of the following is correct?

A η1 > η2 > η3 B η2 > η1 > η3 C η1 > η3 > η2 D η2 > η3 > η1

medium 1
η1

medium 2
η2

medium 3
η3

1

3

2
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21 Three rays of light fall on a converging lens as shown.

Which diagram shows the path of the rays after passing through the lens?

A B

C D

22 A student arranges an illuminated object, a lens and a screen such that the size of 
the image is twice that of the object. Keeping the distance between the screen and 
the illuminated object fixed, he exchanges the position of the screen and the 
illuminated object.

What would be observed on the screen?
A A blurred, magnified image.
B A blurred, diminished image.
C A sharp image twice the size of the object.
D A sharp image half the size of the object.
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23 Which of the following graphs about electromagnetic waves travelling in vacuum 
is/are correct? 

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

24 The diagram shows the main sections of the electromagnetic spectrum in order of 
increasing frequency. Some of the sections are labelled. The section R has a 
frequency just below that of light.

Which application uses the section R?
A Sterilisation
B Satellite television
C Bread toaster
D Laser pointer

25 The set-up shown in the diagram below consists of an oscilloscope and a speaker 
that emits a sound wave with frequency 1000 Hz. A microphone placed 1.00 m 
from the speaker detects the sound emitted by the speaker. A waveform is 
observed on the oscilloscope representing the sound emitted.

The speaker is then moved to a distance 0.5 m towards the microphone and a new 
waveform is observed on the oscilloscope. Compared to the earlier waveform, this 
new waveform has a greater ___________.

A speed B amplitude C frequency D wavelength

oscilloscope

microphone speaker
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26 Fig. 26.1 is a full-scale diagram that shows air particles at their equilibrium 
positions (represented by dotted lines). When a sound wave passes, particles are 
displaced into new positions shown in Fig. 26.2. Q represents a particle.

Which of the following statements is false?
A Point Q is the centre of a rarefaction.
B Particles next to Q are moving in opposite direction.
C The amplitude of the wave is 1.0 cm.
D The wavelength of the wave is 10.3cm

27 Which of the following diagrams correctly shows the uniform electric field between 
two charged parallel metal plates?

Fig. 26.1

Fig. 26.2
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28 Two uncharged metal spheres P and Q are placed together with a thick cardboard 
inserted between them. Both spheres are supported by insulating stands and Q is
earthed with a wire.

A negatively-charged rod is brought near the spheres as shown.
What would be the distribution of charges on spheres P and Q when the wire is 
removed followed by the charged rod?

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

Refer to the following information for Questions 29 and 30.
The graph below shows how the current in a lamp and a resistor varies with the 
potential difference applied.

The lamp and the resistor are connected in series as shown below, and the ammeter 
reading is 0.6 A.
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29 Determine the e.m.f. of the circuit.

A 2.0 V B 11.0 V C 13.0 V D 15.0 V

30 Determine the resistance of the resistor.

A 0.046 B 0.091 C 11.0 D 22.0

31 The diagram shows an experimental set-up of an electric circuit to determine the 
resistance of a bulb.

Which one of the following shows the correct circuit diagram?
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32 In the circuit shown, R1 and R2 are identical resistors.

Which of the following changes to the electrical components X and Y will decrease 
the reading of the ammeter by the greatest amount?

A Immerse X in a beaker of ice water and decrease the light intensity on Y.
B Immerse X in a beaker of ice water and increase the light intensity on Y.
C Immerse X in a beaker of hot water and decrease the light intensity on Y.
D Immerse X in a beaker of hot water and increase the light intensity on Y.

33 In a 3-pin plug of a vacuum cleaner, the fuse is missing.  
Which of the following statement is correct? 
A The vacuum cleaner can be turned on but in the event of an electrical fault, the 

vacuum cleaner will be live.
B The vacuum cleaner can be turned on but in the event of an electrical fault, the 

vacuum cleaner will be safe to handle because the current will flow to earth.
C The vacuum cleaner, once turned on, will shut down at once.

D The vacuum cleaner cannot be turned on.

34 Three identical lamps X, Y and Z are connected in a circuit as shown below.

What will happen to the brightness of the lamps if the resistance of the rheostat is 
increased?

X Y Z
A Brighter dimmer dimmer
B brighter brighter dimmer
C dimmer brighter dimmer
D dimmer brighter brighter

Y

R2X

R1

X

Z

Y
● ●
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35 A student carries out four tests with a magnet.

Which result shown is not correct?

arrangement Result

A Attracts

B attracts

C repel

D no effect

36 A brass rod is arranged in a north-south direction and plotting compasses are placed 
at each of it ends. 

Which diagram shows the positions of the needles of the plotting compasses? 

S   magnet      N S   magnet      N

S   magnet      N iron bar

N magnet      S iron bar

N magnet      S copper bar
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37 P and Q represents two parallel, straight, wires carrying currents. P and Q exert 
force on each other. Which arrow shows the force on Q? 

38 Three wires P, Q and R are each carrying a current of 1 A in the direction as shown 
in the diagram below.

What are the directions of forces acting on the three wires?

Wire P Wire Q Wire R
A left left left
B right left right
C left right left
D right right right

39 The figure below shows an ideal transformer with the secondary coil connected to 
a 40 load.

What is the current in the primary coil?
A 0.38 A B 1.5 A C 2.7 A D 6.0 A
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40 The diagrams show a simple a.c. generator and the graph illustrating the waveform of the 
e.m.f. output of the a.c. generator.

Which of the following diagrams correctly shows the plane of the armature coil of the 
generator, as viewed along the axle from the position of the slip rings, at time intervals
denoted by t1, t2 and t3 on the graph?

END OF PAPER 1
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Section A

Answer all the questions in this section in the spaces provided.

1 Fig. 1.1 shows a virtual image I formed by a converging lens from an object of 
height 1.0 cm.

Fig. 1.1

(a) On Fig. 1.1 above, draw rays to determine

(i) the position of the object, Label the object O.

(ii) the focal length of the lens.

focal length = …………………… [2]
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(b) Fig. 1.2 shows a light ray travelling in the converging lens of refractive index 1.5.
The diagram is not drawn to scale.

Fig. 1.2

Calculate the critical angle and explain the behaviour of the light after it is 
incident to the surface P.

………………………………………………………………………………………

………………………………………………………………………………………
[2]

(c) State a use of a component of the electromagnetic spectrum with the smallest
wavelength and describe the effect of absorbing this electromagnetic wave.

………………………………………………………………………………………

………………………………………………………………………………………
[2]
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2 The speed of an ultrasound in air is 340 m/s.

(a) Complete Fig. 2.1 to show how far the ultrasound wave has travelled 2, 3, 4 
and 5 seconds after the ultrasound was produced.

Fig. 2.1

[1]

(b) On Fig. 2.2, draw the graph of distance travelled against time for the 
ultrasound wave.

Fig. 2.2

[3]

(c) State and describe which type of wave is ultrasound.

………………………………………………………………………………………

……………………………………………………………………………………… [1]

(d) Explain what is wavelength and state the maximum wavelength of the 
ultrasound.
………………………………………………………………………………………

……………………………………………………………………………………… [3]
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3 In Experiment one, two blocks of mass 5 kg and 10 kg were attached and pulled 
across a rough ground in the direction shown in Fig. 2.1.  

Fig. 2.1

The experiment is then repeated on the same surface but with a different pulling 
force. The changes in velocities of the blocks for both experiments were measured 
and tabulated in Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiment Two
1 4 5
2 8 5
3 12 5
4 16 5
5 20 5

Fig. 2.2

(a) Using the values in Experiment One as shown in Fig. 2.2, calculate the:
(i) acceleration of the blocks.

acceleration = …………………… [2]

(ii) tension in the string given that the friction between the ground and block 
X is 3.0 N.

tension = …………………… [2]

(iii) magnitude of the pulling force, F.

pulling force, F = …………………… [2]

Block X
5 kg

Block Y
10 kg

    String Pulling
Force, F
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(b) In terms of forces, explain why the velocity of the blocks in Experiment One 
changes over time but remains unchanged in Experiment Two. 

…………………………………………………………………………………………
 

…………………………………………………………………………………………
 

…………………………………………………………………………………………
 

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

4 Fig. 4.1 shows a rectangular block of wood on a flat, rough horizontal board.

Fig. 4.1

The block is pushed at the top, as shown in Fig. 4.1, and it tilts to the right.

(a) On the front face of the block, draw the line that will be vertical at the instant 
before the block topples over. [1]

(b) Use the protractor shown on Fig. 4.1 to measure the angle through which the 
block tilts before it topples over.                                                   

angle = …………………… [1]
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(c) The block is put back on the board, as in Fig. 4.1. This time, instead of the 
block being pushed, the left-hand edge of the board is raised.

State the angle that the board makes with the horizontal at the instant the 
block topples over.                                                             

angle = …………………… [1]

(d) Explain, in terms of C.G. and stability, how your answer to (c) might differ if 
the procedure is repeated after the height of the block is reduced.

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

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

5 (a) The principle of conservation of energy states that energy can neither be 
created nor destroyed. What, then, does happen to the energy supplied to a 
device such as a motor or a television?

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

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

(b) The television in Fig. 5.1 is switched on to watch a programme. During this 
time, 720 kJ of electrical energy is supplied.

Fig. 5.1
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(i) From the information on Fig. 5.1, find the total energy provided for the viewer 
to see and hear the television during this programme.

energy = …………………… [1]

(ii) Suggest what happens to the rest of the energy supplied.

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

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

(iii) Calculate how much energy is involved in (b)(ii).
                                                                        

energy = …………………… [1]

(iv) Calculate and comment on the efficiency of the television.

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

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

6 Fig. 6.1 shows an evaporative cooler, which is a device that cools air through the 
continuous evaporation of water. Air is cooled by being blown past a cooling pad 
containing water. The cooling pad is wet by a pump which pumps water up to the top of 
the pad, from where it trickles down.

Fig. 6.1
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(a) In terms of kinetic model of matter, explain how continuous evaporation of 
the water causes the air flowing past the cooling pad to be cooled.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

(b) Explain whether such evaporative cooling system is more effective in dry 
or humid atmospheres.

………………………………………………………………………………………

………………………………………………………………………………………
[1]

(c) Suggest one modification that can be made to the design of the evaporative 
cooler such that the rate of cooling increases. 

………………………………………………………………………………………

……………………………………………………………………………………… [1]
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7 Two metal saucepans contain the same mass of hot water at the same initial 
temperature. Pan A is white and pan B is black, but otherwise the two saucepans are 
identical. Both saucepans are uncovered and cool under the same conditions. The 
cooling curves for the two saucepans are shown in Fig. 7.1.

Fig. 7.1
(a) Explain why pan B cools faster than pan A.

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

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

(b) Describe and explain how Fig. 7.1 is different when the pans are covered and 
the experiment is repeated.

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

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

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

(c) Explain what is meant by the specific heat capacity of water is 4200 J/(kg °C).

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

............................................................................................................................. [1]
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(d) The specific heat capacity of water is very high. Suggest one disadvantage of 
this when water is used for cooking.

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

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

(e) The water in pan A cools for 8 minutes, as shown in Fig. 7.1. During this time, 
the water loses an average of 9000 J of thermal energy per minute.
(i) Calculate the mass of water in pan A.

mass = ……………………

(ii) The mass of water in pan B is the same as that in pan A.
Calculate the thermal energy lost from the water in pan B during the 8 
minutes.

loss of thermal energy = …………………… [3]
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8 A teacher demonstrates magnetic screening. 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. 
8.1. When a small piece of soft iron is placed inside the box as shown in Fig. 8.2, the 
paper clips fall off. Magnetic field lines in each diagram are shown as thin lines.

                Fig. 8.1                                                       Fig. 8.2

(a) On Fig. 8.1, mark an arrow on each of the magnetic field lines to show its 
direction.

[1]

(b) Explain why placing the soft iron in the box causes the paper clips to fall off.

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

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

.............................................................................................................................
[2]
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9 The apparatus in Fig. 9.1 is called a force-on-conductor balance. When there is an 
electric current I as shown in XY, there is a force on XY. This force is measured by
putting weights in the pan until XY is brought back to its original position.

Fig. 9.1

(a) State what would happen if the current direction were from Y to X.

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

(b) A student uses the balance to determine the force F on XY for different 
currents I. He concluded that F is directly proportional to I based on his results 
given below.

Show clear workings to estimate the force on XY when the current is 1.6 A.

force = …………………… [2]

END OF SECTION A
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Section B
Answer all the questions from this section in writing papers provided.

Answer only one of the two alternative questions in Question 13.

11 A measuring cylinder contains water which has a density of 1000 kg/m3.

Fig. 11.1                           Fig. 11.2                                Fig. 11.3

(a) Fig. 11.1 indicates four ways the observer’s eye could look when taking the 
reading from the measuring cylinder. Put a circle around the eye position that 
gives the correct reading and state the volume of water in the cylinder. [1]

(b) In order to fill the measuring cylinder up to the 100 cm3 mark, 80 drops of the 
liquid are added to the liquid already in the measuring cylinder. Calculate the 
average volume of one drop. [2]

(a) 20 cm3 of the water in Fig.11.1 is poured into a beaker. On Fig. 11.2, mark the 
level of the water left in the cylinder. [1]

(b) A rule, calibrated in cm, is placed alongside the measuring cylinder, as shown in 
Fig. 11.3. What is the length of the measuring cylinder, from zero up to the 100 
cm3 mark? [1]

(c) The volume of a cylinder is found using the equation

volume = cross-sectional area x length.

Determine the cross-sectional area of the cylinder containing water. [2]

(d) Hence, or otherwise, determine the pressure acting on the base by the water left 
in the cylinder. [3]
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12 The circuit in Fig. 12.1 is connected up.

Fig. 12.1

(a) State how does the current in the resistance wire compare with the current in 
the 2 resistor? [1]

(b) A voltmeter connected across the resistance wire shows the same reading as 
a voltmeter connected across the 2 resistor. Calculate the combined 
resistance of the wire and the resistor. [2]

(c) The wire and resistor are disconnected and then reconnected in parallel, as 
shown in Fig. 12.2.

Fig. 12.2
(i) Calculate the new combined resistance of the wire and the resistor. [1]

(ii) Compare the current measured in Fig. 12.2 with the current in Fig. 12.1. [2]
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(d) Walls in buildings sometimes develop cracks. The width of a crack can be 
monitored by measuring the resistance of a thin wire stretched across the 
crack and firmly fixed on either side of the crack, as illustrated in Fig. 12.3.

Fig. 12.3

(i) The wall moves and the crack widens slightly. Explain what happens to the 
resistance of the wire. [2]

(ii) Copy a suitable circuit from Fig. 12.1 or Fig. 12.2 and add a LED light bulb 
to light up when the crack widens [2]
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13 EITHER                             

The circuit below consists of a 6 V battery source, two resistors of 150 Ω each, LDR 
and thermistor. The Vout across the LDR is connected to a fan which will be switched 
on when the Vout = 6.0 V.

(a) The table shows the range of resistance value for the LDR and thermistor. The 
resistance of the thermistor varies linearly with temperature.

Instrument Temperature Light intensity Resistance

Thermistor
10 oC 200 Ω
30 oC 0 Ω

LDR
Bright noon day 50 Ω

Night 100 Ω

(i) Explain whether the LDR and thermistor are ohmic conductors. [2]

(ii) Calculate the equivalent resistance of the whole circuit when it is during the 
night and the temperature is 10 oC. [2]

(iii) Find the reading of the ammeter. [1]

(b) (i) Show, with clear workings and calculations, whether the fan will be 
switched on when the temperature is 10 oC during the night. [2]

(ii) Show, with clear workings and calculations, a possible pair of conditions 
for the temperature and light intensity which will cause the fan will to be 
switched on. [3]

www.KiasuExamPaper.com

 
264



GMS(S)/Physics/P2/Prelim2018/4E18

13 OR
    

The turbine of a hydro-electric power station is built below the level of a lake as 
shown below.

                                              
                                                          

The turbine is rotated by the running water. It then rotates a group of magnets 
around a coil in an a.c. generator. The generator is designed such that the magnets 
would rotate at a constant speed generating an e.m.f of 50,000 V across a coil. The 
water would be discharged at a constant speed of 10 m/s into the downstream river. 
The mass of water passing through the blades per second would be controlled by 
an automatic gate. If a current is drawn from the generator coil, there would be a 
clockwise moment opposing the rotation of the turbine. The running water would 
need to produce an anti-clockwise moment by hitting the blades in order to 
overcome the resisting moment and keep the blades moving at the required 
constant speed to generate the e.m.f.of 50,000 V.  If 10 A of current is drawn from 
the generator, 17,160 Nm of moment would oppose the rotation and 169.5 kg of 
water would be needed to hit the blades per second. 

The table below shows the data of Mount Alulu hydroelectric power station:

Generated 
e.m.f. / V

Current 
drawn from 
generator /

A

Moment 
required to 

turn the 
turbine / Nm

Mass of water 
hitting the blades 

per second / kg s-1

Speed of 
discharged 
water / ms-1

50,000 10 17,160 169.5 10

50,000 20 34,320 339.0 10

1.5 m

Turbine 
blades

WATER

300 m

Downstream river

Speed of discharged water 10 m/s

Gate to control 
mass of water

Mount Alulu

LakeAlulu

Turbine with 
generator

1977 m
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(a) Assuming that water hits one blade at a time at a perpendicular distance of 1.5 m 
from the the axle as shown below, estimate the force it must exert on the blade 
when a current of 10 A is drawn from the generator.

(b) Explain why “If a current is drawn from the generator coil, there would be a 
clockwise moment opposing the rotation of the turbine”?

(c) Calculate the amount of energy per second available to the generator when 500 kg 
of water flows through the turbine per second.

(d) Estimate the current that flows in the generator when 500 kg of water flows through 
the turbine per second.

(e) Explain briefly why the actual current flowing should be less than your estimated 
value in (d) when 500 kg of water flows through the turbine per second.

END OF PAPER 2
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1 Pressure can be determined using the following formula:

P = F A
F = m a

where  P= pressure (pascal, Pa)     A = area (m2)     m = mass (kg)

    F = force (newtons, N)       a = acceleration ( 2s
m )

The unit, pascal, is equivalent  to
A

sm
kg B

kgm
s2 C

mkgs2

1 D
ms

kg
2

2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig. 2

Jenny released the can and it rolled freely down the ramp without slipping. What 
did she observe on the paper made by the marker pen?
A The dots get farther apart.
B The dots get closer together.
C The dots gets closer then further apart.
D The dots are equidistant from each other.

3 Trolley X and trolley Y are joined together by a stretched spring. Trolley X has 
twice the mass of trolley Y. When the trolleys are released, the acceleration of X is 
1.0 m s-2 to the right.

What is the initial acceleration of trolley Y to the left?
A 0.5 m s-2 B 1.0 m s-2 C 2.0 m s-2 D 4.0 m s-2

metal can with marker pen inside

paper

wooden ramp

Y
X
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2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig.g 2

Jenny released the can and it rolllleded ffrereely y dodownwn tthehe ramp without slipping. What 
did she observe on the paper made by tthehe mmararkeker pen?
A The dots get farther apart.
B The dots get closer togetheer.r.
C The dots getss cclooseser thenen ffururththerer apart.
D The dots arree eqequidistanantt frfromom eeach other.

3 Trolley X anand d trtrolo leey y YY are joined together by a stretched spring. Trolley X has
twice the massss oof f trtrolley Y. When the trolleys are released, the acceleration of X is 
1.0 m s-2 to thee rright.

metal can with marker pen inside
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4 Three objects are cut from the same big sheet of metal. They have the same 
volume but different shapes.

Which of the following statements is true?
A They have different mass and position of C.G.
B They have different mass but same position of C.G.
C They have the same mass and position of C.G.
D They have the same mass but different position of C.G.

5 The diagram below shows two immiscible liquids, P & Q, which have been poured 
into a manometer which is exposed to the atmosphere at the top of both arms.

What is the ratio of the density of Liquid Q to Liquid P?
A 3:5 B 5:8 C 5:3 D 8:3

6 The diagram below shows a uniform metre ruler with a weight of 10 N, under the 
action of a vertical force of 30.0 N.

At what mark must a fulcrum be placed to hold the ruler in equilibrium?

A 12.5 cm B 16.7 cm C 25.0 cm D 37.5 cm

0 cm 100 cm

30.0 N

disc square L- shape

www.KiasuExamPaper.com

B They have different mass but same position of C.G.
C They have the same mass and position of C.G.
D They have the same mass but different position of C.G.

5 The diagram below shows two immiscible liquids, P & Q, wwhihichch hhavve e beb en ppoured
into a manometer which is exposed to the atmosphere at tthehe ttopop oof boothth aarmrms.s.

What is the ratio of the density of LiLiququidd QQ ttoo LiLiquq id P?
A 3:5 B 5:8 CC 5:3 D 8:3

6 The diagram bebelolow w shhowows s a a ununifiform metre ruler with a weight of 10 N, under the 
action of a vertical ffororcece oof f 3030.00 N.

0 cmm 100 cm
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7 Which of the following objects has the least inertia?
A A robot of weight 300 N travelling on the Moon.
B A robot of weight 300 N travelling on Earth.
C A stationary rock of mass 150 kg on the Moon.
D A stationary rock of mass 150 kg on Earth.

8 The diagram shows a simple mercury barometer.

When the atmospheric pressure increases, which distance increases?
A VW B XY C YZ D WX

9 A ball, which weighs 2 N, is moved up a slope from X to Y, by applying a force of 3 
N as shown in the diagram below.

Assuming no energy is lost to the surrounding, what is the gain in kinetic energy, 
gain in gravitational potential energy and work done on the ball?

Kinetic Energy Gravitational Potential Energy Work Done
A 6 J 6 J 6 J
B 6 J 9 J 6 J
C 15 J 6 J 15 J
D 9 J 6 J 15 J

10 A powerful fan uses a 50 W battery. The fan generates 20 J of heat every second 
as its motor turns. 

What is the efficiency of this fan?
A 28.6 % B 40.0 % C 60.0 % D 250 %

5 m3 m

4 m

3 N
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When the atmospheric pressure increases, which distance incrreaeasses?
A VW B XY C YZY D XWX

9 A ball, which weighs 2 N, is movede  up p a a sloppee frromom XX ttoo Y, by applying a force of 3 
N as shown inn the diagram below.w.

Assuming no ene ergygy iis s lolostst tto the surrounding, what is the gain in kinetic energy, 
gain in gravvititatatioionanall popotetentntial energy and work done on the ball?

Kinetiic c EnEnerergyg Gravitational Potential Energy Work Done
A 6 JJ 6 J 6 J
B 6 J 9 J 6 J
C 15 J 6 J 15 J

5 m3 m

4 m

3 N
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11 Which gives the states of matter in which molecules, at a given temperature, have 
the smallest spacing between them and move at the lowest speed?

Smallest spacing between molecules Molecules have the lowest speed
A Solid Solid
B Liquid Solid
C Solid Liquid
D Liquid Liquid

12 Which of these examples has the wrong type of heat transfer associated with it?

Example Type of heat transfer
A Heat from flame to flying pan Conduction
B Sunlight warming the interior of a car Convection
C Cooling a cup of coffee with a steel spoon Conduction
D Heat from burning logs to person beside fire place Convection

The graph below shows the changes in temperature of a 400 g solid when it is heated by 
a heater with a rating of 80 W. Use it to answer questions 13 to 15.

13 Which of the following statements show a difference between heat and 
temperature. 

A When 80 W of heat is supplied, the temperature reached 80 C.
B Heat has a SI unit in Kelvin while temperature SI unit is in C
C Heat increases when temperature increases.
D Heat remains constant regardless whether temperature changes.

14 Assuming there is negligible energy loss to the surroundings, what is the specific 
heat capacity of the liquid?
A 10 J/kg C B 160 J/kg C C 240 J/kg C D 1160 J/kg C
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Example Type of heat transfer
A Heat from flame to flying pan CoCondnducu tion
B Sunlight warming the interior of a car CConvveection
C Cooling a cup of coffee with a steel spoon CoCondnduuction
D Heat from burning logs to person beside fire place CoConvnvece tionon

The graph below shows the changes in temperature of a 400  g g g g ggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg sososososoooolililillllllllllllillliiliiliiliiliiiiiilllliiiilllllliilllliiidddd wwwwhennnn iiiitttt isisisis hhhheeeated by 
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13 Which of tthehe following statements show a difference between heat and 
temperature. 

A Wh 80 W f h i li d h h d 80 C
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15 Assuming there is negligible energy loss to the surroundings, what is the specific 
latent heat of fusion of the solid? 
A 10 J/kg B 167 J/kg C 200 J/kg D 10000 J/kg

16 The graph shows the vertical displacement of an object floating on water as a wave 
passes through the water.

What is the frequency of the wave?

A 10 Hz B 20 Hz C 50 Hz D 100 Hz

17 A plane mirror 1.5 m in length is hung on a vertical wall with its bottom 1.0 m
above ground. A boy with his eyes 1.2 m above ground looks into the mirror to
see the image of himself.

What length of himself (below his eyes) can be seen in the mirror?

A 0.4 m B 0.8 m C 1.0 m D 2.0 m

18 A ray of light enters a prism made of material X and travels along the path as 
shown in the figure below.

What is the refractive index of the material X?
A 0.50 B 1.20 C 1.50 D 2.00

www.KiasuExamPaper.com

What is the frequency of the wave?

A 10 Hz B 20 Hz C 50 HHHHzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz D 101000 HzH

17 A plane mirror 1.5 m in length is hung on a vertical walllllllllllllllllllllll with itstststs bbbboooottommmm 1.1.1.1.0 m
above ground. A boy with his eyes 1.2 m above grg ound lookss iinntoo the mirror to
see the image of himself.

What lengtgth ofof hhimimses lff ((bebelolow his eyes) can be seen in the mirror?

A 0.4 mm B 0.8 m C 1.0 m D 2.0 m

18 A ray of light enters a prism made of material X and travels along the path as
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19 Three objects, P, Q and R, are viewed through a plane mirror as shown. An 
obstacle moves towards the mirror as indicated by the arrow.

Which image will disappear first and which image will disappear last?
disappears first disappears last

A P Q
B P R
C Q R
D R Q

20 A light ray passes through three media of refractive indices η1, η2 and η3
respectively. 

Given that 1 > 3 > 2, which of the following is correct?

A η1 > η2 > η3 B η2 > η1 > η3 C η1 > η3 > η2 D η2 > η3 > η1

medium 1
η1

medium 2
η2

medium 3
η3

1

3

2
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A P QQ
B P RR
C Q RR
D R QQ

20 A light ray passes through tthrh ee mmedia of f rerefrfracacttive indices η1, η2 and η3
respectively. 

1

333

222
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21 Three rays of light fall on a converging lens as shown.

Which diagram shows the path of the rays after passing through the lens?

A B

C D

22 A student arranges an illuminated object, a lens and a screen such that the size of 
the image is twice that of the object. Keeping the distance between the screen and 
the illuminated object fixed, he exchanges the position of the screen and the 
illuminated object.

What would be observed on the screen?
A A blurred, magnified image.
B A blurred, diminished image.
C A sharp image twice the size of the object.
D A sharp image half the size of the object.
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Which diagram shows the path of the rays after passing through thee llene s?

A B

C D

22 A A student arranggese aan n ili luminanateted d obo ject, a lens and a screen such that the size of 
the image is ttwiw cee tthahat off tthehe oobjbjecect.t  Keeping the distance between the screen and 
the illuminateedd obo jectct ffixixeded, hhe exchanges the position of the screen and the 
illuminated object.

 
275



9                        GMS(S)/Physics/P1/Prelim2018/4E

23 Which of the following graphs about electromagnetic waves travelling in vacuum 
is/are correct? 

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

24 The diagram shows the main sections of the electromagnetic spectrum in order of 
increasing frequency. Some of the sections are labelled. The section R has a 
frequency just below that of light.

Which application uses the section R?
A Sterilisation
B Satellite television
C Bread toaster
D Laser pointer

25 The set-up shown in the diagram below consists of an oscilloscope and a speaker 
that emits a sound wave with frequency 1000 Hz. A microphone placed 1.00 m 
from the speaker detects the sound emitted by the speaker. A waveform is 
observed on the oscilloscope representing the sound emitted.

The speaker is then moved to a distance 0.5 m towards the microphone and a new 
waveform is observed on the oscilloscope. Compared to the earlier waveform, this 
new waveform has a greater ___________.

A speed B amplitude C frequency D wavelength

oscilloscope

microphone speaker
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A I only B I and II only C II and III only DD I, III and III

24 The diagram shows the main sections of the electromagngngngnnnggggggg etetetete icicicicicicicicccccccccccccccccccccccccccccccccccccccccccccc ssssppppectruuuummmm inininin oooorder of 
increasing frequency. Some of the sections are labelelelelleleleleleleeleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeed.d.dd.d.dddd.dd.ddd.ddddd.d.d.ddd.ddddddddd.d.ddddddddd.ddddddd.dddd.ddd.ddddddd.dddddddddd.dddddddddddddddddddddddddddd.dddd.dd.ddddd.dd..dd.d.d.ddddddd TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTThhhehhhehhhhhehehehehehehehehhhhhhhhhhehehehhhhhhhhhhehehehehehehhhhhhhehehehhhehehehehehhhhhhehehhhhhhhheheehhhhhhehhhhehehhhhehhehehhehhhhehehhehhhhheehehhhhhhhhhhhhhhhhhhhhhhhhh sssssssssseeectionnnn RRRR has a 
frequency just below that of light.

Which application uses the sectionon RR??
A Sterilisation
B Satellite television
C rBread toaster
DD Laser pointeerr

25 The set-up shown iinn ththee didiagagram below consists of an oscilloscope and a speaker 
that emitss aa ssououndnd wwavavee with frequency 1000 Hz. A microphone placed 1.00 m 
from the spspeaeakek r r ded tects the sound emitted by the speaker. A waveform is 
observed onn ththee ososcilloscope representing the sound emitted.

oscilloscope
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26 Fig. 26.1 is a full-scale diagram that shows air particles at their equilibrium 
positions (represented by dotted lines). When a sound wave passes, particles are 
displaced into new positions shown in Fig. 26.2. Q represents a particle.

Which of the following statements is false?
A Point Q is the centre of a rarefaction.
B Particles next to Q are moving in opposite direction.
C The amplitude of the wave is 1.0 cm.
D The wavelength of the wave is 10.3cm

27 Which of the following diagrams correctly shows the uniform electric field between 
two charged parallel metal plates?

Fig. 26.1

Fig. 26.2
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Which of the following statements is false?
A Point Q is the centre of a rarefaction.
B Particles next to Q are moving in opposite directitititiiiiooononononononnnonononnononnnnonnnnnnnnnnnnonononnnononnnnnonononnnnnonononnnnnnnnononnnnnnnnnnnnnonnnnnnnnnnnonnnnnnnnnnnnooooooonoooo ........................
C The amplitude of the wave is 1.0 cm.
D The wavelength of the wave is 10.3cm

27 Which of the following diagrams correctly shows tthe uniform eelelecctric field between 
two charged parallel metal plates?

Fig. 26.2

 
277



11                        GMS(S)/Physics/P1/Prelim2018/4E

28 Two uncharged metal spheres P and Q are placed together with a thick cardboard 
inserted between them. Both spheres are supported by insulating stands and Q is
earthed with a wire.

A negatively-charged rod is brought near the spheres as shown.
What would be the distribution of charges on spheres P and Q when the wire is 
removed followed by the charged rod?

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

Refer to the following information for Questions 29 and 30.
The graph below shows how the current in a lamp and a resistor varies with the 
potential difference applied.

The lamp and the resistor are connected in series as shown below, and the ammeter 
reading is 0.6 A.

www.KiasuExamPaper.com

A negatively-charged rod is brought near the spheres as shown.
What would be the distribution of charges on spheres P and QQ whwheen tthehe wire is 
removed followed by the charged rod?

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

Refer to the following information for Questions 2299 ana d 30.
The graph below shows how the e cuc rrrenent t in a lamampp anand a resistor varies with the 
potential difference applied.
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29 Determine the e.m.f. of the circuit.

A 2.0 V B 11.0 V C 13.0 V D 15.0 V

30 Determine the resistance of the resistor.

A 0.046 B 0.091 C 11.0 D 22.0 

31 The diagram shows an experimental set-up of an electric circuit to determine the 
resistance of a bulb.

Which one of the following shows the correct circuit diagram?

www.KiasuExamPaper.com

31 The diagram shows an experimental set-up of an electric circuit to ddetetermine the 
resistance of a bulb.

Which one of the following shows thee coro rect cirircucuitt ddiaiagram?
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32 In the circuit shown, R1 and R2 are identical resistors.

Which of the following changes to the electrical components X and Y will decrease 
the reading of the ammeter by the greatest amount?

A Immerse X in a beaker of ice water and decrease the light intensity on Y.
B Immerse X in a beaker of ice water and increase the light intensity on Y.
C Immerse X in a beaker of hot water and decrease the light intensity on Y.
D Immerse X in a beaker of hot water and increase the light intensity on Y.

33 In a 3-pin plug of a vacuum cleaner, the fuse is missing. 
Which of the following statement is correct? 
A The vacuum cleaner can be turned on but in the event of an electrical fault, the 

vacuum cleaner will be live.
B The vacuum cleaner can be turned on but in the event of an electrical fault, the 

vacuum cleaner will be safe to handle because the current will flow to earth.
C The vacuum cleaner, once turned on, will shut down at once.

D The vacuum cleaner cannot be turned on.

34 Three identical lamps X, Y and Z are connected in a circuit as shown below.

What will happen to the brightness of the lamps if the resistance of the rheostat is 
increased?

X Y Z
A Brighter dimmer dimmer
B brighter brighter dimmer
C dimmer brighter dimmer
D dimmer brighter brighter

Y

R2X

R1

X

Z

Y
● ●
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Which of the following changes to the electrical components X and YY wiw ll decrease 
the reading of the ammeter by the greatest amount?

A Immerse X in a beaker of ice water and decrease the light inntetensnsitityy onon Y.
B Immerse X in a beaker of ice water and increase the lighhtt inintetensn itity y onon Y.
C Immerse X in a beaker of hot water and decrease the lilighghtt inintetensity y onon YY..
D Immerse X in a beaker of hot water and increase the lilililiiighghghghggggggggggggggggggggggg tttttttt ininiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiii tetetetensityyyy onononon YY.

33 In a 3-pin plug of a vacuum cleaner, the fuse is mimimimiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssisisisisssissisiisisisisisisisissisissississsisssssssssssssssisisssssssssisssisisisisisiisisissisisissssiisssssssssssssissssssssssssissssssssssssssssssss ngngngngnngngngngngngngnggngngngngngngngngngngngnggngngngngngngnggngngggngnggngggngngngnggnggngngnggnggnggngngnggngngnggggggngnggggngnnngngngngnngnnnngngnnnngggnnnggnnnggnnngnnnggngngnnnnngnggggggggg...
Which of the following statement is correct? 
A The vacuum cleaner can be turned on but in theh  event of anan eellectrical fault, the 

vacuum cleaner will be live.
B The vacuum cleaner can be turned on but in thee eevev nt of an electrical fault, the 

vacuum cleaner will be safe ttoo handndlee becauusese tthehe ccurrent will flow to earth.
C The vacuum cleaner, once turnenedd onon, wiwillll sshuhutt dodownw  at once.

D The vacuum cleaner cannot bebe tturu nenedd onon.

34 Thhree identical lampmps X,X, Y aandnd ZZ araree connected in a circuit as shown below.

X

Z

Y
●●● ●●●
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35 A student carries out four tests with a magnet.

Which result shown is not correct?

arrangement Result

A Attracts

B attracts

C repel

D no effect

36 A brass rod is arranged in a north-south direction and plotting compasses are placed 
at each of it ends. 

Which diagram shows the positions of the needles of the plotting compasses? 

S   magnet      N S   magnet      N

S   magnet      N iron bar

N magnet      S iron bar

N magnet      S copper bar

N t S

www.KiasuExamPaper.com

C repel

D no effect

36 A brass rod is arranged in a north-south direction and plotttitingng ccomompasssseses aarere pplaced
at each of it ends.

Which diagram shows the positions of tthee needleses oof f ththee plotting compasses?

N magnet      S copper bar

N magnet      S iron bar
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37 P and Q represents two parallel, straight, wires carrying currents. P and Q exert 
force on each other. Which arrow shows the force on Q? 

38 Three wires P, Q and R are each carrying a current of 1 A in the direction as shown 
in the diagram below.

What are the directions of forces acting on the three wires?

Wire P Wire Q Wire R
A left left left
B right left right
C left right left
D right right right

39 The figure below shows an ideal transformer with the secondary coil connected to 
a 40 load.

What is the current in the primary coil?
A 0.38 A B 1.5 A C 2.7 A D 6.0 A

www.KiasuExamPaper.com

38 Three wires P, Q and R are each carrying a current of 1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA iiiiiiinnnnn ththththththththhthhthhthththhththhththhththhhhhhhthhhthhhhhhhththhthththhthththhhhhhhhhththhthhhhthhhthththhhhhhththhttttthhthtttthhthhtttthhthttthttttttttttttthhtttttttt eeeeeeeee ddddirecctctctioioioionnnn asasasas shown 
in the diagram below.

What are the directions of forces actitingng on ththee ththreree e wwires?

Wire P WiWirere QQ Wire R
A left leleftft left
B rightt leleftft right
C leleft ririghghtt left
D ririghghtt rir ght right

39 The figure bbelelowow sshohows an ideal transformer with the secondary coil connected to 
a 40 load.
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40 The diagrams show a simple a.c. generator and the graph illustrating the waveform of the 
e.m.f. output of the a.c. generator.

Which of the following diagrams correctly shows the plane of the armature coil of the 
generator, as viewed along the axle from the position of the slip rings, at time intervals 
denoted by t1, t2 and t3 on the graph?

END OF PAPER 1
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Which of the following diagrams correctly shows theeeeeeeeeee pplplplplplplllplplplpllplplplplllpllplplllplpplplplplplpplplplplplppllplplplppplplplppplplpllplpppplplppplplplpppppppppppppppppppplppplppppppppppppppppppplppppppp anaananananananananananannannananananananananaannannannanananananananannnanaannnananannnnnannnananananannnnannanaaaannannnannnannananaanaananananaaanaananaanaanananaaaaannanaaaaaaaaaaanaanaaannanaannnaannnnnaannnnaaannaanannaa eeeeeeeeeee eee eeeeeeeeeeeee e eeeeeeee e eeeeeeeeeeeeeeeeee eeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeee eee ofofofofofofoffofoofofofofofofofofofofofofofoofofofofffofofofofooffofofofooooofofofofofofofofofofofofofoofofoofofofoofofofofooffofoofoofofooooofooofoofoffoooooofooofoofooooooofffofofofofofoffoofoffofoofffoffofofofofoofffooofofffofoffffofoffffofooooooooooooo tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehhhhhhhhhhhhhhhhhhhhhhhhhhheheheeeh  armatatataturururureeee cocococoil of the 
generator, as viewed along the axle from the posisisisisitititititittitiitititititiiititititititiiitttiiitiiiiititititiititiitititttititttitiitttttiittttttttttittiiiononononononononononononononononnnononononononoononnnnnonononononnononononnnononononononoononnnonononoonnonnonoonoooooononononnooononoononnnononononoonnonooonnooonooonoooooooooooooooonoooonnoooooooonno oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooofffffffffffffffffffffffffffffffffffffffff ffff fffffff fffffff fffff fffffffffffffff fffffff ffffffffffffff fffffff ththththhthtthhthhthhththththththththththththththththththththththththththtthththththhhtttttththhhttttthththhtthhhhhththththhhhhthhthththttththhhhhhhhhhhhhthhhhhhhhhhthhthththhthhhhhhthhhhhththhththhhhhhhththththhhhthththththththtthttththtttththeeeeeeeeeeee eeeeeeeeeee eee eeee eeeeeee e eeeeee e ee e e e eee e eee eeee eee eeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeee eee lslslslslslslslslsslsslslslslsssslslslllssllsslslslssslslslslsllsllllslslslssslslslslslsslslssslssslssssssssslssssssssssssssssssssssssssssssssssslsssssslsllsllslllll pipipipiipipipipipipipiipippipipiiippipipipipiipippipipipipppppppppppppppppippippppiiiiipippp rrrrinininingsgsgsgs,, atatatat tttimmimimeeee intervals
denoted by t1, t2 and t3 on the graph?
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Section A

Answer all the questions in this section in the spaces provided.

1 Fig. 1.1 shows a virtual image I formed by a converging lens from an object of 
height 1.0 cm.

Fig. 1.1

(a) On Fig. 1.1 above, draw rays to determine

(i) the position of the object, Label the object O.

(ii) the focal length of the lens.
4.1 cm ( 0.3 cm)

focal length = …………………… [2]

www.KiasuExamPaper.com

Fig. 1.1

(a) On Fig. 1.1 ababovo e, draw rays to determine

(i) the position of the object, Label the object O.

 
285



GMS(S)/Physics/P2/Prelim2018/4E3

(b) Fig. 1.2 shows a light ray travelling in the converging lens of refractive index 1.5.
The diagram is not drawn to scale.

Fig. 1.2

Calculate the critical angle and explain the behaviour of the light after it is 
incident to the surface P.
………………………………………………………………………………………
n = 1 / sin c
1.5 = 1 / sin c
c = 41.8
angle of incidence of 50 which is greater than critical angle of 41.8 so the 
ray will go through total internal reflection
………………………………………………………………………………………

[2]

(c) State a use of a component of the electromagnetic spectrum with the smallest
wavelength and describe the effect of absorbing this electromagnetic wave.
………………………………………………………………………………………
cancer treatment by destroying cancer cells OR sterilising of surgical
instruments destroys or modifies / mutates living tissues and cells
………………………………………………………………………………………

[2]

2 The speed of an ultrasound in air is 340 m/s.

(a) Complete Fig. 2.1 to show how far the ultrasound wave has travelled 2, 3, 4
and 5 seconds after the ultrasound was produced.

Fig. 2.1

[1]

www.KiasuExamPaper.com

Fig. 1.2

Calculate the critical angle and explain the behehehhhhhhehehhhehhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhavavavavavavavavavvavavavavavvvavavavavavavavavavavavavavaavavvavavavavaavavavavavavavaavavavavavavavavavvaaavaavavavvaaaaavaaavavavaaaaavavvavaaavavavavavaaavavvavvavavaavavavvavavaaavavvavavaavavvvvvvavaavaaavvvvavavvvvvvvvvvavvaavvvvvvioiooooooioioioioioioooooioiooioioiooooioooooiooiooiooioioioioioioioioooooooooioooiooooooooooooooooooooooooooooooooooooooooooooourururuuururuururururururururuuuruururururuuruuuuuurururuuuuururuuruururururuuuruurrrururuuuruuurrururrrrurrruurrrrururrururrrrrrruuururrruruurrrruurrrrururrrurruruuurrrruuuruuuuuuuuuuuuuruuuuruuruu ooooooooooooooooooooooooooooffff f ththththe lil ght afafafafteteteter it is
incident to the surface P.
………………………………………………………………………………………………
n = 1 / sin c
1.5 = 1 / sin c
c = 41.8
angle of incidencccecccccccccccccccccccccccccc ooffffff fffffffffffffff 505055550505055550555550555555555500 whhhhhicccicicicciciciccicicicicicciccccicccccccciicicccch hhhhhhhhhhhhhhhhh isssssssssssssssssss grgrgrgrgrggrgrgrgrggrgrgrrgrgrrgrrrrrrrrrrrrrrreaeeeeeeeeeeeeeeeeeeeeee teeeeeer r rrrrrrrrrrrrrrrrrrrrrr ththhththhthththththttthttththtttthhthhananananananananananannanaanananananannaananaannnnnnnnnn ccccccccccccccccccccccccccccccccccriririririririririiririiiiiririiririiriiiiirir titittititititititititiiiiiiiiiiiiicccacc l angle of 41.8 so the 
ray will goo ttttttttttttttttttttttthrh oughgggggggggggggggggggggggggggggg tttttttttttotototototototototototootototototototototototottalaaaaaaaaaaaaa iiiiiiiiiiiiiiintnnntntntntnntntnnnnnnnnnnnnnnntnnnttnnttterrrrrrrrrrrrrrrrrrrrrrrrrrrnananannananannananananananannanannnnannnnanaaaaaaaallllllll rerererereereerereerererereererererereeereeeeereeerererrrr flfffffffffffffffffffffffff ectitititiitititititititititititititititititititititiitttttittttttt oonooooooooooooooooooooooo
………………………………………………………………………… ……………………………

[2]

(c) State a use of a component of ththe e elelectrtromo agnetic spectrum with the smallest
wavelength and ddesscrcribibe thhee efeffefectct of absorbing this electromagnetic wave.
…………………………………………………………… ……………………………………………
cancncnncnncncncncnncncncnncnncncccncccccerrrrrrrrrrrrrrrrrrrrrrrrrrrrrr treattttttttttttttttttttmememememememememememememmmeememmememeemmmememmemmemmeemmem nt by y y y y y yyyy yy y yyyyyyyyyy yyyy yy yyyy yyy dededededededededededededededededededededdedededededededeedeeeeedededdddd stststststststststststststststststststtssttststtttsttststrororororororoororoooroororooooooooroooooroooooooor yiyiyiyiyiyiyiyiyiyiyiyiyiyiyyyiyiyiiyiyyyyiyiiyyyinnng cancer cells OR sterilising of surgical
instruuuuuuuuuuuuuuuuuuuuuuuuuumememeeeemmeemememeeeeeeeeemeeeeeeeeeentssssss desttttttttttttttttttttttttttttttttttrorrorororororooroororoorrroooroororoysysysysysysysysysysysysysysysysysysysyysysyssysysysysysysyysysysysysysysyysy ooooooooooooooooooooooooooooor r r r rrr rr rrrrrrr r r rr mmmmommmmmmmmmmmmmmmmmmmmmmm difies / mutates living tissues and cells
…………………………………………………………………………………………………

[2]

2 The speed of ann ultrasound in air is 340 m/s.

(a) Complete Fig. 2.1 to show how far the ultrasound wave has travelled 2, 3, 4
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(b) On Fig. 2.2, draw the graph of distance travelled against time for the
ultrasound wave.

Fig. 2.2
(680 1020 1360 1700) 5 points plotted ½ small square, ignore 0,0 
(e.c.f.)
reasonable best-fit line through points drawn with rule

[3]

(c) State and describe which type of wave is ultrasound.

………………………………………………………………………………………
Longitudinal wave that travels parallel to the vibration of wave particles.
……………………………………………………………………………………… [1]

(d) Explain what is wavelength and state the maximum wavelength of the
ultrasound.
………………………………………………………………………………………
Wavelength is the distance between 2 successive points on the wave 
that are in phase. Max wavelength = Speed Min frequency = 0.017 m
………………………………………………………………………………………

[3]

www.KiasuExamPaper.com

Min frequency = 0.017 m

FiF g. 2.2
(680 1020 136666663666666666666666666666600000000000 1717171717171717171171111111171177777770000000000000000000000000000000000000000000000))))))))))))))))))))))) 5 55555555555 popopopoppppppopppppppppppppppppppp iniiiiiiiiiiiiiiiii tstsstssststststssststsstssstsstssssstssssttst  plooooooooooooooooooooooooooooooooooottttttttttttttttttttttttttttttttttttttttttttttttttttttttedededeedededededeeededededededededededeeeeededddddd ½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½½ small square, ignore 0,0 
(e.c.f.)
reasasasasasasasasasasasasasasasasaasasasasaaaaaaaaaa onooooooooooooooooooooooooooooooo abababbababababababababababababbababbbbbbbbbbbbbbbbleeeeeeeeeeeeeeeeee beb ststststsststsststststssstsstssstssttttt-fiiiiiiiiiiiiiiit ttttttttttttttttttttttttt lllillllll ne tttttttttttttttttttttthrhrhrhrhhrhrrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhhrhhhrhhrhrrrrrououououououoouououououououououoouououououoouoououoooouoouoououuuoouuuugghghghghgghghghghghghghghgghghghghghghghghghgghgghgghghghhggghgg pppppppppppppppppppppppppppppppppppppppppoiooioioioooioioioioioioooioiioiooiooioiooioiioioiioooooooo ntnntntntntntntntntntnttntntntntttntntntntnttttttntnnnn s s s ssss ssssssssssssssssssssssss drdrdrdrdrdrdrdrdrdrdrdrddrddrddrddrdrdrdrdrdrdrrdrdrdrdrdrdrrawn with rule

[3]

(c) State and describe which typype e ofof wavavee is ulltrasound.

……………………………… ………………………… ……………………………………………
LoLoLooLoLoLooLooLooooooongngngngngngnngnggngngngngnggngnngngngngngngngngngnngnnn itiititititititititititiitittittitttttttttuduudududuuuuuduuduuuuuuuuuuuuuuudu ininiiniiiniininninnnnnnnnalalalalalalalalalalaalalaalaalalaaaaaalaalalalalaallll wave ththhhhhhhththhthhthhhhthhhthhhhhhhhhhhhhhhhhhatatatataaatataatataaaaaatataataaaataaaataatat ttttttttttttttttttttttttttttttttrarararararararararararararararaaaararaaraararaararaaraaaaaraaveveveveveveveeeveeveveeeveveveeveeeeevveeeeeeeevelllslllllll  parallel to the vibration of wave particles.
…………………………………………………………………………………………………… [1]

(d) Explaiainn whwhatat iss waw velength and state the maximum wavelength of the
ultrasououndnd.
…………………………………………………………………………………………
Wavelength is the distance between 2 successive points on the wave 
that are in phase. Max wavelength = Speed [3]
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3 In Experiment one, two blocks of mass 5 kg and 10 kg were attached and pulled 
across a rough ground in the direction shown in Fig. 2.1.

Fig. 2.1

The experiment is then repeated on the same surface but with a different pulling 
force. The changes in velocities of the blocks for both experiments were measured 
and tabulated in Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiment Two
1 4 5
2 8 5
3 12 5
4 16 5
5 20 5

Fig. 2.2

(a) Using the values in Experiment One as shown in Fig. 2.2, calculate the:
(i) acceleration of the blocks.

acceleration = (v - u) / t 
= (20 - 4) / 4
= 4 cm/s2 (2)

acceleration = …………………… [2]

(ii) tension in the string given that the friction between the ground and block
X is 3.0 N.

T – Friction = Resultant Force 
T – 3.0 N = (5 kg)(0.04 m/s2)      (1)
T = 3.2 N (1)

tension = …………………… [2]

(iii) magnitude of the pulling force, F.

F – Friction – Tension = Resultant Force
F – 3N – 3.2N = (10 kg)(0.04 m/s2)       (1)
F = 6.6 N   (1)

Block X
5 kg

Block Y
10 kg

String Pulling
Force, F

www.KiasuExamPaper.com

The experiment is then repeated on the same surface but with a different pulling 
force. The changes in velocities of the blocks for both experiments wewerere mmeasured 
and tabulated in Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiimementnt TTwwo
1 4 55
2 8 55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555
3 12 555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555
4 16 55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555
5 20 55

Fig. 2.2

(a) Using the values in Experiment One as shown inn FiFig.g  2.2, callculate the:
(i) acceleration of the blocks.

accelerarararararararaaararaaraarararaaaraararaarrrr tititttititititittititittititittititiitiiiionooooooooooo  = ((((((((((((((((((((((((v - u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u))u)u)u))u))u  / t 
= (222222222000000000000000000000000 - 4)4)4)4)4)44)4)4)4)44)4)4)4)4)4))))))))))) / 44444444444444444444444444444
= 4 44444444 444444444 cmmmmmmmmmmmmmmmmmmmmmmmmmm/s2 (((((((((((((((((((((22222222222222))))))

acceleration = …………………… [2]

(ii) tension in tthehe sstrtriningg gig ven that the friction between the ground and block
X X iss 33.00 NN.

T – Fricccccccccccccccccccccccctitittittititititititittittttttttttttt onoooooooooooooooooooooooo ============================== RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRResultant Force 
T – 3.0 NNNNNNNNNN =========== (5(5(5(5(5((5(5(5(5(5(5(5(5(5(555(55(5(55(5(5((((((  kg)(0.04 m/s2)      (1)
T = 3.2 N (1)
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pulling force, F = …………………… [2]

(b) In terms of forces, explain why the velocity of the blocks in Experiment One
changes over time but remains unchanged in Experiment Two.
In experiment 1, there is a resultant force whereas in experiment 2, there
…………………………………………………………………………………………
is zero resultant force. (1) Hence in experiment 2, the pulling force is 
…………………………………………………………………………………………
equal to the frictional force. Hence, acceleration is zero (1) indicating 
…………………………………………………………………………………………
that the blocks are moving at constant velocity. 
………………………………………………………………………………………… [2]

www.KiasuExamPaper.com
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pulling force, F = ………………………… …… [2]

(b) In terms of forces, explain why the velocity of the bloccccksksksks iiiinnnn ExExExExperimememementntntnt OnOne
changes over time but remains unchanged in Experimmmmmmmmmmmmmmmeeneneneenennenenenenennnenneneneneneennnenenennnenenenennenenennenenenenenenenennnnnnnenenenenennnnnnenennennnneeenennenneneneennneeenenneneeeeneeeneeneeneneeneeneneneeeennneeeneneeennneeeeennnnnnneennnnttttttttttttttttttttttttttttttttttttttttttttt t tttttt ttttttt tttttt t tttt ttt ttttttttttttttt TwTwTwTwTwTwTwTwTTTwTTTwTTwTwTwTwTwTwTwTwTwwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwTwwTwTwTwTwwTwTwTwTwTwTwTTwTwTwTwTwwTwTwTwwTwTwwwwwTwwwwTwTwTwTwTwTwTTTwwTwwwwTwTTwwTwTwTTwTTTTTTTTwTTTTTTTTTwwTTTTTTTTwTTTTwTTwTTTwwwwwwooooooooooo.o.oooooooooooooooooooooooooooooo
In experiment 1, there is a resultant forccccccccccccccccccce whererrererrrerrrrerrrrrreeeeeeeaeaaeaeaeaeaeaeaeaeaeeaeaeaeaeaeaeaeaeeeaeaeaeaeaeaeaeaaeaeaaaaaeaaaeaeaaeaeaaaaaeaaaaaaaeaeaeaaaaaeaaaaeaeaaaaaeaeaaaaaaeaeaaaaaaaeaeaaeaaaeeeeeeeeeeeeeaaaaeasssssssssssssssssssssssssssssssssssssssssssssssssssss ssssss ssssssssss sssssssssssssssssssssssssssssssssssss ininininniinininininniniiniininiininininnnniniiininninininininiiniiinininnnninninnninnniniiiinnnnnninnnninninninninnninninnnnnnnnnnnninnninnnnnniinnnininininiinnnnn eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexpxpxpxpxpxpxpxpxxxxpxpxpxpxpppppxxxxxxxxxxxxppppppxxpxxxpxpxpxppxpxxxxxxxpxppxpxxxxxpxpxpxxxpxxpxpxpxppxpxpxxpxxxxpxxxxxxxppxxpxxxxpxxxxxxpxxxxxpxxxpxxxxpxxxxxppxppxxpxpxxpxpxppppxpppppppppxxxxxpppxxppppppperererererererererererererereereeee imennnnnnnnntttttttttttttt 22222222222222, ttttttttttttttthehehehehehehehehehehehehehhehere
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… ………………………………………
is zero resultant force. (1) Hence e eee e ee in exppppeeereeeeeeeeeeeeeeeeeeeeeeeee imimimmmmmmmmmmmmmmmmmmmmmmmmmmennnnntttttttttt tttttttttttttttttttt 2,2,22,22,2,222,222,2,2,22,,2,2,22222222222,2,2,22,2,2,2,22,222,2,222,22,222222222222,22222222,22,,,22222,22,,22222222222,22,2,2,2,222222,22,2222,2222,,,,,,,,,,,, tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehhehhehehehhehheheheheheheeheeehehehhhhhheheeheheehehhehhhhhhhehehehehehhehheheheehehehhehhheheheehehehhehhehehehehehehehehheehehehehehhhehehhhhehehhheehhheeehhhhheehhhehhhhhhhhhhhhhhhehhhhheheh  pppupppp llllllllllllllllinnnnnnnnnnnngggggggggggggg forcccccccccccccce e e ee e e e eeeeee isisisisisisisisisisisisisisss 
…………………………………………………………………………………… ………………
equal to the frictional forcccccccccccccccccccce.eeeee.eeee.eee.e.eeeeeeeeeeeee HHHHHHHHHHHHHHHHeneeneneneeneneneeneneeeneneneneeneeneeeenennnnncececececececececececececcceccceeeeeeee, aaacaaaaaaaaaaaaaaaaaaaaaaaaaa celerarararararararararaaararaaaaaaaaaaaatiiiiiiiiiiiiiiiiiiiiiiiion is zero (1111111111111)) ininininininininininininininndicating 
…………………………………………………………………………………………………
that the blocks are movvvvvvvvvvvvvvvvvvvvvvvvininiiii ggggggggggggggggggggggggggggg atatatatatatatatatattatatatatatatatatttataaatataaaa cccccccccccccccccccccccccccconononononoonononononononononononooooooo stststststststststststsssstsststststststttananananananananananananannannnannnnannnnnnaaaa t tttt t tttttttt ttt velolooooolooolololooloolooooolololooooooloociccccccccccccccc tyyyyyyyyyyyyyyyy.............
……………………………………………………… ………………………… ……………………… [2]
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4 Fig. 4.1 shows a rectangular block of wood on a flat, rough horizontal board.

Fig. 4.1

The block is pushed at the top, as shown in Fig. 4.1, and it tilts to the right.

(a) On the front face of the block, draw the line that will be vertical at the instant
before the block topples over. [1]

(b) Use the protractor shown on Fig. 4.1 to measure the angle through which the
block tilts before it topples over.                                                   24 ~ 26 

angle = …………………… [1]

(c) The block is put back on the board, as in Fig. 4.1. This time, instead of the
block being pushed, the left-hand edge of the board is raised.

State the angle that the board makes with the horizontal at the instant the
block topples over.                                                             same answer as (b)

angle = …………………… [1]

(d) Explain, in terms of C.G. and stability, how your answer to (c) might differ if
the procedure is repeated after the height of the block is reduced.
The angle of tilt to topple the block will increase (1) because the C.G of
............................................................................................................................
the block has been lowered so it is more stable (1).
............................................................................................................................ [2]

(1)
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Fiig.g 4.1

The block is pusu hed at the top, as sshohownw  in FiF g.g 44.1.1, and it tilts to the right.

(a) On the front face of the blockck,, drdrawaw tthehe llininee that will be vertical at the instant
before the block topples oveer.r. [1]

(b) Use the prprototractctoro  shoownwn oonn FiFig.g  4.1 to measure the angle through which the
block tilts bebefofore it t totoppppleles s ovover.                                                   24 ~ 26 

angle = …………………… [1]

(c) The blblocock k isis pputut bback on the board, as in Fig. 4.1. This time, instead of the
block beeiningg pupushs ed, the left-hand edge of the board is raised.

State the angle that the board makes with the horizontal at the instant the
block topples over same answer as (b)

(1)
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5 (a) The principle of conservation of energy states that energy can neither be
created nor destroyed. What, then, does happen to the energy supplied to a
device such as a motor or a television?
It has been changed / converted / transferred into other forms of
..........................................................................................................................
energy.
.......................................................................................................................... [1]

(b) The television in Fig. 5.1 is switched on to watch a programme. During this
time, 720 kJ of electrical energy is supplied.

Fig. 5.1

(i) From the information on Fig. 5.1, find the total energy provided for the viewer
to see and hear the television during this programme.

24 kJ
energy = …………………… [1]

(ii) Suggest what happens to the rest of the energy supplied.
Lost to the surrounding / converted into energy that are not useful.
..........................................................................................................................

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

(iii) Calculate how much energy is involved in (b)(ii).
720 - 24 = 696 kJ

energy = …………………… [1]
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(b) The television in Fig. 5.1 is switched on to watch a programme. During this
time, 720 kJ of electrical energy is supplied.

Fig. 5.1

(i) From thee infnforo matitionon oonn FiFig.g 55.1, find the total energy provided for the viewer
to see and hearar tthehe ttelelevevisi ion during this programme.

24 kJ
energy = …………………… [1]

(ii) Suggesst t whwhatat happens to the rest of the energy supplied.
Lost to thhhhhhhhhhhhhhhhhhhhhhhhhhhe surrounding / converted into energy that are not useful.
..........................................................................................................................
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(iv) Calculate and comment on the efficiency of the television.
Useful o/p total i/p x 100% = 24 / 720 x 100% = 3.33% (1)
..........................................................................................................................
Very low in efficiency / very high loss or waste in energy (1)
.......................................................................................................................... [2]

6 Fig. 6.1 shows an evaporative cooler, which is a device that cools air through the 
continuous evaporation of water. Air is cooled by being blown past a cooling pad 
containing water. The cooling pad is wet by a pump which pumps water up to the top of 
the pad, from where it trickles down.

Fig. 6.1

(a) In terms of kinetic model of matter, explain how continuous evaporation of
the water causes the air flowing past the cooling pad to be cooled.
The water molecules on the surface of cooling pad absorb thermal
………………………………………………………………………………………
energy from the warm air,(1) increasing their internal energy till their 
………………………………………………………………………………………
overcome strong intermolecular forces enabling them to vaporize,
………………………………………………………………………………………
leaving behind less energetic cooler water molecules. (1) The air then 
………………………………………………………………………………………
exits the cooling pad as cool air. As the new wave of warm air flows 
………………………………………………………………………………………
past the cooling pads, the same process repeats relying on the cooling 
………………………………………………………………………………………
process of evaporation.
……………………………………………………………………………………… [2]
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containing water. The cooling pad is wet by a pump which pumps water up to the top o
the pad, from where it trickles down.

Fig. 6.1

(a) In terms of kinenetitic c momodedel of matter, explain how continuous evaporation of
the wawateter r cacaususeses tthehe air flowing past the cooling pad to be cooled.
The wawawwwawawwawawawawawwawwawawwwwawawwawwwwwwaateteteteteteteteteteteteteeteeeteteteeteeeeeteeetetettt r r r r r rrrr rr rrrrrrrrrrrrrr momomomomoomomomomomomomomomoomomoomommomomoomoolelelelelelelellelelelelellleleleleeeleleeeeeeeccccccccuccccccccc les on the surface of cooling pad absorb thermal
………………………………………………………………………………………………
energy frfrfrfrfrfrfrfrfrfrfrfrfrfrfffrfrfrfffrfrfrffrfrrrrrrromoomomomomomooomomooomoooooooooooooooooooo the warm air,(1) increasing their internal energy till their 
………………………………………………………………………………………
overcome strong intermolecular forces enabling them to vaporize,
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(b) Explain whether such evaporative cooling system is more effective in dry
or humid atmospheres.
It is more effective in dry atmospheres, because places with high
humidity reduces the rate of evaporation.
………………………………………………………………………………………
[That is why windows and entryways must be closed while running a 
ventilation system]
………………………………………………………………………………………

[1]

(c) Suggest one modification that can be made to the design of the evaporative
cooler such that the rate of cooling increases.
Increasing surface area of the cooling pad increases the rate
………………………………………………………………………………………
of thermal loss from the air to the liquid.
……………………………………………………………………………………… [1]

7 Two metal saucepans contain the same mass of hot water at the same initial 
temperature. Pan A is white and pan B is black, but otherwise the two saucepans are 
identical. Both saucepans are uncovered and cool under the same conditions. The 
cooling curves for the two saucepans are shown in Fig. 7.1.

Fig. 7.1
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cooler such that the rate of cooling increases.
Increasing surface area of the cooling pad increases the rate
……………………………………………………………………………… ………………
of thermal loss from the air to the liquid.
…………………………………………………………………………………………… [1]

Two metal saucepans contain the same mass of hohoooooooooooottttt tt tttttttttttttttttttttttttttttttttt ttttt wawawawawawawaawawaawawawaaawaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaawwaaaawaaaaaaaawaaaaaaaaaaaaaaaaaaaawaaaaaaawwwaaateteteetttttttttttttttttttetttttttttttttttttttttt rrr r at ttthehehehe ssssame initia
temperature. Pan A is white and pan B is black, but ooooooooooooooooooooooooooooottthththththththththtththththththththhthththththhththththhthhhhhththhthththhthhthhththththththththththtththhththhthhhthththhhhhhhtthhththhhthhthhhhthhhthtthhththtttthttttttththhhhererererereerererererrrerererererrererrererererererererrererererrererererrererererrreerrerrerererererreeeereeereeereeeerererereeereeerereereeererreererererereeereereeeerrrrerererereererreereereereerrreerrrerrrrrrwiwwiwwiwwwiwwiwwiwiwiwwwwwiwiwiwwwwiwwwwiwiwiwiwiwwwiwwiwiwiwiwiwwwiwiwwiwiwwwiwwwwwwiwiwwiwwiwwiwwwwwwwwiwwwwwwiwwwwwwwwwwwwwwwwwwwwwwwwwwwwiwiwwiiwiwiwwiwwwwiwiwiw sesesesessseesesesesesesesessesssessssesssessesssesesesesessesssssssssesesessssssssssesssssssssessssssssssssssessssssssssssssssssssesssessssessessssee ttttthhhhe twowowowo ssssauauauaucec pans are
identical. Both saucepans are uncovered and cooooooooooooooooooooooooooooooooooooooooooooooooooooolllllllllllllllllllllllllllllllllllllllllll unununununununununununnunununununnunununuuuuuununununnununununununuunununununuuuuuunununnnunununuunuunuunuunununnnnunuuununununnnnunununununununununuuununnununuuununnunnunuuuunnnnununuuuunnuunnnnununununnunnnnnunnnunnnunnnnnunnnnndededededdededdeddedededededededededededededededededdeddedededededddededdedeedededdededdedddededededededddedededededededededededededededededdedededddeedededededeeededdedeeeededdeeeeddedeeeeeedddeeeddedeeeeedededdeeeedeeeddeeeedeeeeeededdeedddedddddeeeeddeeeededderrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rrrrrrrrr rrrrrrrrrrrrrrrrrrrrrrr rr rrrrrrrrrrrrrr ththththththththhhthththththththtthtththhthhththhhthhhthththththhhhthhhththththhhhhhthhhhhhththhhhhththththththhhthhhththththhhththththhhhththththththhthththhthththtttththttttthttttttttttththhhhthhhththhhhhhhhhheeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee sasasasamemememe cccconononondddditttit ons. The
cooling curves for the two saucepans are shown in n FiFiiFiiiFiFiFFiFiFiFFFiFiFiFiFFFFFFFiFiFFiFiFiFFFiFiiiFiFFFiiFiFiFFFiFiFiiFiFFFiiiiFiFiFFFiiiiiFFiiiiFiFFFFFFiiiiFFFFFiiiFFFFFFFFFFiFFFFFFFFFFiFF gg.g.g.g.g.gg.gg.g.g..g.g.g.gggg.ggggggg.g.g.gg.g.g.ggg.gggg.g.ggg.g.gg.g.g.g.gggggggg.g.ggggg.gg.gg.g.g.gg.g.g.ggggg.gg.gggggggggggggggggggg.gg.g.ggg.ggg......ggg 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 1111.11111111.1111.111111.1111111111.1111111111.11.1.1111111.1.111111111111111111.11.111.11.1.1.11111111111...........
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(a) Explain why pan B cools faster than pan A.
Pan B is black which is a better emitter of heat compared to white (1)
.............................................................................................................................

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

(b) Describe and explain how Fig. 7.1 is different when the pans are covered and
the experiment is repeated.
The rate of cooling will be lower OR temperature will take a longer time
.............................................................................................................................
to drop to a same temperature (1). This is because the cover will reduce
.............................................................................................................................
heat loss by convection (1).
............................................................................................................................. [2]

(c) Explain what is meant by the specific heat capacity of water is 4200 J/(kg °C).
4200 J of heat is required to increase / decrease the temperature of 1kg
.............................................................................................................................
of water by 1 C.
............................................................................................................................. [1]

(d) The specific heat capacity of water is very high. Suggest one disadvantage of
this when water is used for cooking.
It will require a high amount of heat (or require a longer time of heating)
.............................................................................................................................
in order to raise the temperature of water for cooking.
............................................................................................................................. [1]

(e) The water in pan A cools for 8 minutes, as shown in Fig. 7.1. During this time,
the water loses an average of 9000 J of thermal energy per minute.
(i) Calculate the mass of water in pan A.

Q = mc
9000 J x 8 min = m x 4200 J/kg C x (94 C – 60 C)
m = 0.504 kg (3 s.f.)

mass = ……………………

(ii) The mass of water in pan B is the same as that in pan A.
Calculate the thermal energy lost from the water in pan B during the 8
minutes.

Q = mc
Q = 0.504 kg x 4200 J/kg C x (94 C – 40 C)
Q = 114000 J (3 s.f.)

loss of thermal energy = …………………… [3]
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.............................................................................................................................
to drop to a same temperature (1). This is because the cover will reduce
...............................................................................................................................
heat loss by convection (1).
................................................................................................................................ [2]

(c) Explain what is meant by the specific heat capacity of wawateterr sis 442000 J/J/(k(kg g °C°C).
4200 J of heat is required to increase / decrease thhththhthththththhhhhhhhhhhe eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee teteteteteteteteteteteteteteeeeeeeeeeeeeeeeeeeeeeeeeemmpmpmpmpmpmpmpmpmpmpmpmppmpmmmpmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmpmmmmmmppeeeeereeeeeeeeee aturururururururururururururu eeeeeeee ofofofofofofofofofofofofofofof 1111111111111kg
....................................................................................................................... ................................ .................................................................. .............................. ............................ ........
of water by 1 C.
..................................................................................................................................... ....................................................................................................... .............................................................. [1]

(d) The specific heat capacity of water is very high. Suggest onnee ddisadvdvanantage of
this when water is used for cooking.
It will require a high amomomomomommomomomoomomomomomomomomomoomommoomomm uunuu t ofooooooooooooooo  heaeaaaaaaaaaaaaaaaaaaaaaaaaaaat (o(o(o(o((o(o(o((o(o(o(o(o(o(o(o(o(o(o(o(o(oooor reeeeeeeerereeeeeeeeeeeeeeeququququququququququququququuqquuuquuququuuuuuuuuire a aaaaaaaaaaaaaaaaaa longerrrrrrrrrrrrrr ttttttttttttttimimmimimimimimimimmimimimme of heating)
................................................................................. ..............................................
in order to raiseseseseseeseseseeeeseeeseseseseseseeessss ttttttttttttttttttttttttthehhhhhhhhhhhhhhhhhhh  temmmmmpeppepepepepepepepepeeppeppepepeeepepepeppeepeperarrrrrrrararrrr ture of ff ff f f f fffffffff f fffff fff fffffffff water fofofofofofofofofofofoofofoofofofofofofofooofofffofoofofoor rrr rrrr rrrr r r r rrr rrrrr cocococococooococococoococoococooooococoooooooococooooc okokokokokokokokokokokokokokokookokokokokokokokkokookokkkokokkking.
.......................................................... ......................... ............ ........................................... [1]

(e) The water in pan A cools for 88 minututeses,, asas sshoh wn in Fig. 7.1. During this time,
the water loses an average oof f 90900000 JJ oof f ththerermam l energy per minute.
(i) Calculate the mass of waateter r inin panan AA.

Q QQQ QQQQQQQQQQQQ ============================ mcmcmcmcmcmmcmcmcmcmcmmcmmmcmcmcmmmmcmcmcmmmcmcmcmmc
90909090909090909099090999090900000000000000000000000000000000000000000000 J x 88888888888888888 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmminiiiiiiiiiiiiiiii  = mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 4444444444444444444444444444202020202020202020202020202020200202020202020220222020002022000000000000000000 J/JJJJJJJJJJJJJJJJJJJJJJJJJJJ kg C x (94 C – 60 C)
m ==================== 0.0 505555555555555555555555 4 kg (3(33333(333(33333333333333(3333333 sssssssssssssssssssssssssssss.ff.fff.f.f.f.f.f.f.ffff.f.f.fff..f.ff.fff.ffffff.)..).).).).).).).).).).).).).).)))).))).))))).))))

mass = ……………………

(ii) The maasss  of water in pan B is the same as that in pan A.
Calculate the thermal energy lost from the water in pan B during the 8
minutes
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8 A teacher demonstrates magnetic screening. 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. 
8.1. When a small piece of soft iron is placed inside the box as shown in Fig. 8.2, the 
paper clips fall off. Magnetic field lines in each diagram are shown as thin lines.

Fig. 8.1  Fig. 8.2

(a) On Fig. 8.1, mark an arrow on each of the magnetic field lines to show its
direction. North to South

[1]

(b) Explain why placing the soft iron in the box causes the paper clips to fall off.
Soft iron is highly permeable to magnetic field (1).
.............................................................................................................................
Magnetic field from the magnet does not reach the paper clips so they 
.............................................................................................................................
demagnetized and fell off (1).
.............................................................................................................................

[2]
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Fig. 8.1  Fig. 8.2

(a) On Fig. 8.1, mark an arrow w ono eeacchh ofof thehe magnetic field lines to show its
direction. Noooooortrtrrtrrrtrtrtrtrrrtrrrrrtrrtrrrrthhhhhhhhhhhhhhh tootototototototoototototototootooooootttt Sooooouoooooooooooooooooooo th

[1]

(b) Explain whhy y plplaccining thhe e sosoftft iroronn ini the box causes the paper clips to fall off.
SoSoooooSoSooSooooooooooooooooftftftftft iiiiiiiiiiiiiiiiiiiror n is hhhhhhhhhhhhhhhhhhhhhhhighlhhhhhhhhhh y y yy yy yyyyy yyy yyyyy yyy yyyyy y yy yyy pepepepepepepepepepepeppepepepepepepepepepepepppeppepepepepeppepeppp rmrmrmrmrmrmrmrmrmrmrmrmrmmrmrmrmrmrmrmrmrmrmmrrmrmmrmrmrmrmrmmmr eaeaeaeaeaeaeaeeeaeaeaeaeaeeaeaeeeeeeeeeeaeee blbbbbbbbbbbbbbbbb e to magnetic field (1).
..................... ..................... ...........................................................................................
Magnetetetetetetetetetetetetetetetetetettetetettettettetee iciciciciccicciciciciciccicicciciciciiciciciciicccccc fffffffffffffieieieieieieeeieieieieeieeeeieeieeeeeieeeeieeldddldldldldldldldldddlddldlldldddddldddldddd fffffffffffffffffffrorororoorororororororoororororororrorororoorrooorooor mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm tttthttttt e magnet does not reach the paper clips so they 
.................... ....... .......................................................................................................
demagnetteteteteeteteteteteteteteteteteteteeetetetetettizzizizziziziziziizizizizizizizizizizizizizzizizzizzzedededededededededededededdeededededededdededededeededddeeee  and fell off (1).
.............................................................................................................................

[2]
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9 The apparatus in Fig. 9.1 is called a force-on-conductor balance. When there is an 
electric current I as shown in XY, there is a force on XY. This force is measured by
putting weights in the pan until XY is brought back to its original position.

Fig. 9.1

(a) State what would happen if the current direction were from Y to X.
XY would move up / anticlockwise / motion reversed / pan moves down
…………………………………………………………………………………………

[1]

(b) A student uses the balance to determine the force F on XY for different
currents I. He concluded that F is directly proportional to I based on his results
given below.

Show clear workings to estimate the force on XY when the current is 1.6 A.

Assuming (2.0,0.047) is on the best-fit line
m = 0.047 2.0 = 0.0235
Using y = mx
y = 0.0235 x 1.6

= 0.036 ~ 0.038 N
force = …………………… [2]

END OF SECTION A
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Fig. 9.1

(a) State what would happen if the current direction wewere from Y to X.
XY would movvvvvvvvvve eeee e eeeeeeeee eeeeeeee upupupupupupupupupupupupupuuuupupupupupupupuupuppppp / antttttttttttttttttttttticiciciciciciciciciiciciciciciciciciciccccccclolololoolololoololoolooloololooolooooloool ckckcckkkckkcc wisessssssssssssssssssssssssssss ////////////////////////////// motionnnnnnnnnnnnnnnnnnnnnnnnnnnn rrrrrrrrrrrrrrrrrrrrrrevevevevevevevevevevvevevevvevevevevevevevevevveeveveevevevvevveevvererererereererererererrerereereererereeeeereereeeereee ssssesssssssssssssssssssssssssssssss d / pan moves down
…………………………………………………………………………………… …………………………

[1]

(b) A student uses the balancee tto o dedetetermrmininee the force F on XY for different
currents I. He concluded thaat t FF isis dirrecectltly proportional to I based on his results
given below.

Show clelearar wwororkikings to estimate the force on XY when the current is 1.6 A.

Assuming (2.0,0.047) is on the best-fit line
m = 0.047 2.0 = 0.0235
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Section B
Answer all the questions from this section. 

Answer only one of the two alternative questions in Question 13.

11 A measuring cylinder contains water which has a density of 1000 kg/m3.

Fig. 11.1 Fig. 11.2 Fig. 11.3

(a) Fig. 11.1 indicates four ways the observer’s eye could look when taking the
reading from the measuring cylinder. Put a circle around the eye position that
gives the correct reading and state the volume of water in the cylinder.

90 cm3

volume = ______________ [1]

(b) In order to fill the measuring cylinder up to the 100 cm3 mark, 80 drops of the
liquid are added to the liquid already in the measuring cylinder. Calculate the
average volume of one drop.

10 cm3 / 80 = 0.125 cm3

volume = ______________ [2]

(a) 20 cm3 of the water in Fig.11.1 is poured into a beaker. On Fig. 11.2, mark the
level of the water left in the cylinder.

[1]

level shown at 70 (ignore meniscus) ± 1mm

(b) A rule, calibrated in cm, is placed alongside the measuring cylinder, as shown in
Fig. 11.3. What is the length of the measuring cylinder, from zero up to the 100
cm3 mark?

16 cm
length = ______________ [1]
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Fig. 11.1 FiF g.. 11.2 Fig. 11.3

(a) Fig. 11.1 indicates four wayys ththee obseservrverer’s’s eeyey  could look when taking the
reading from the measuring cylinderer.. PuPut t aa cic rcle around the eye position that
gives the correct reading andd ststatate e ththee vovolulumem  of water in the cylinder.

90 cm3

volume = ______________

(b) In order to o fif llll tthe mmeaeasusuriringng cylinder up to the 100 cm3 mark, 80 drops of the
liquid are added d toto tthehe lliqiquid already in the measuring cylinder. Calculate the
averagge e vovolulumeme oof ononee ddrop.

10 cm3 / 80 = 0.125 cm3

volume = ______________

(a) 20 cm3 of the water in Fig.11.1 is poured into a beaker. On Fig. 11.2, mark the
level of the water left in the cylinder.
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(c) The volume of a cylinder is found using the equation

volume = cross-sectional area x length.

Determine the cross-sectional area of the cylinder containing water.
100 cm3 = area x 16 cm (1)

area = 100 cm3 16 cm 
= 6.25 cm2 (1)

cross-sectional area = ______________

[2]

(d) Hence, or otherwise, determine the pressure acting on the base by the water left
in the cylinder.

P = Force / Area
= 1000 kg/m3 x 70 cm3 x 10 N/kg 6.25 cm2 (1)

= (1 g/cm3 x 70 cm3) 1000 x 10 N/kg 0.000625 m2 (1)
= 1120 N/kg or 1120 Pa (1)

pressure = ______________

[3]

12 The circuit in Fig. 12.1 is connected up.

Fig. 12.1

(a) State how does the current in the resistance wire compare with the current in
the 2 resistor?
They are the same in amount / magnitude.

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

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

(b) A voltmeter connected across the resistance wire shows the same reading as
a voltmeter connected across the 2 resistor. Calculate the combined
resistance of the wire and the resistor.

www.KiasuExamPaper.com

(d) Hence, or otherwise, determine the pressure acting on the base bby y the water left
in the cylinder.

PPPPPPPPPPPPPPP = FoFoFoFoFoFoFoFoFoFoFoFoFoFForce / Area
= 1000 kg/m3 x 70 cm3 x 1010101010101010101010010101010 NNNNNNNNNNNNNNNN/k/k/k/k/k/k/k/k/k/k/k/k/k/kkg gg g gg g ggg g gg g gg 6666.6666 25 cm2 (1)

= (1 g/cm3 x 70 cm3) 1000 x 1111111100 0 0 000 0 00 00 0 0 N/N/N/N/N/N/N/N/N/N/N/N/N/NN/NN kgkgkgkgkgkgkgkgkgkgkgkgkkgkg 0.0000000000000000000000000000006060600000606006060060 252525252525252525252525252525 mmmmmmmmmmmmmm2 (1)
=============== 1111111111111111212121212121212121212121212120000 N/NNNNNNNNNNNNNN kg oooooooooooooor r r r r r r r r r rrrrr 11111111111111112121212121212212121212122122000000000000000 PPPPPPaPPPPPPPP  (1)

ppprprprprprprprprprprrrrprrrrrrrrprprprrrprprprrrrprprprprrprprprprrprrrrprprrprprprprrrprrrrrrrrrprrrrprprpprprrprprrrprpppprprrpppprrpppppppppppppppppppp eseseseeseseseseseseseseeseseeeseeeeeseeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeesssseeesseeeeeeesseeeeseessususususususussusususususususususususuusususuusususussuuuusususuuuuusuususususususususususususususuusuuusuuususuuusuuusususuususuususususuuuuussususuusussususssususssuuusuussssusussusssssssusssssssssss rrrrerereerrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrerereerreeeeee = ____________________

2 The circuit in Fig. 12.1 is connected up.

Fig. 12.1

(a) State hohow w dodoess ttheh  current in the resistance wire compare with the current in
the 2 reresisiststoror??
They are tttttttttttttttttttttttthehhhhhhhhhhhhhhhhhhhhhhhhhhhhhh  same in amount / magnitude.

.............................................................................................................................
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Same voltmeter reading implies resistance wire is also 2 (1)
combined resistance in series = 2 + 2 = 4 (1)

combined resistance = …………………… [2]

(c) The wire and resistor are disconnected and then reconnected in parallel, as
shown in Fig. 12.2.

Fig. 12.2

(i) Calculate the new combined resistance of the wire and the resistor.

New combined resistance in parallel = (2x2)/(2+2) = 1      (1)

combined resistance = …………………… [1]

(ii) Compare the current measured in Fig. 12.2 with the current in Fig. 12.1.

Since combined resistance decreased by 4 times, new current will
.........................................................................................................................
increase (1) by 4 times (1).
.........................................................................................................................

[2]
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Fig. 12.2

(i) Calculate the new combineded resesisistatance e ofof tthehe wwirire e and the resistor.

NeNeNeeeeeeeeNeeeNeeeNeeeeeeeeNeeeeNeNeeeeeeeNeew wwwwwwwwwww cococococcccccccccccccccccc mbmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm inededededededededededededededededededededeedeededeeeee rrrrrrrrrrresessesesssesesesssssesesssesesesesessesessseeseeeee isisisisisssisisisisisissssisiisissiisisissssstatattatatatatatttatatatatttattttatttattaaaaancncncncncccnccnccncccnccccccccccccccccccn eeeeeeeeeeeeeeeeeeeeeee inininininiiiiniiinnnniinnininnnnn pppppppppppppppppppppppppppppppppppparaararararararararrarararaararraarrrararaaraaraaarararraaraaaraaralalalalalalalalalalalaalalaalaaalllllllllllleleleleleleeeeleleeeeleleleeleeeeleleeeleeleeeeeeelelel l llllllllllll =================== (2(((((((((((((((((((((((((( x2)/(2+2) = 1      (1)

cocombined resistance = …………………… [1]

(ii) Comparee ththe e currenent memeasasurured in Fig. 12.2 with the current in Fig. 12.1.

SiSSSSSSSSSSSSSSSSSSSSSSSSSSS ncncnncncnncncncnncnncncncncnncncnncncncnnncnccce cocccccccccccccccccccccccccccccc mbbbbbbbbbbbbbbbbbbbbbbbmbbbbbbbbbinnnnnnnnnnnnnedededededededededededdededededededededdeddedededededdeededededededdeed rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrresesesesesesesesessesesesesessessssseseseesseseseesesessee istance decreased by 4 times, new current will
............ ........ ...........................................................................................................
incrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreaeaeaeaeaaeaeaeaeaeaeaeaaeaeaeaeaaeaeaeaeaeaeaeaeaaaeaeaeaaaeeaeaeaaeae sesseseseseseeeseseeseseseseeseeseseseseseseseseeesesesesessssss (((((((((((((1)1)1)1)1)1))1)1)1)1)1)1))1)1)1)1)))1)1)))1)1))11)1)1))))))) bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbby 4 times (1).
............. ..............................................................................................................

[2]
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(d) Walls in buildings sometimes develop cracks. The width of a crack can be
monitored by measuring the resistance of a thin wire stretched across the
crack and firmly fixed on either side of the crack, as illustrated in Fig. 12.3.

Fig. 12.3

(i) The wall moves and the crack widens slightly. Explain what happens to the
resistance of the wire.
Wire stretches/length increases/cross-sectional area decreases (1)
.......................................................................................................................
causing the resistance to increase (1).
....................................................................................................................... [2]

(ii) Copy a suitable circuit from Fig. 12.1 or Fig. 12.2 and add a LED light bulb
to light up when the crack widens.

Suitable circuit chosen from Fig. 12.1 (1) Correct LED symbol
connected parallel to the wire (1)

[2]

www.KiasuExamPaper.com

Fig.g 12.3

(i) The waw ll moves and the ccrarackck wwidennss slsligighthtlyly. Explain what happens to the
resistance of the wire.
WiWiWWiWiWiWiWWiWWWWiWWWWWWWWiWWiWWWiWWWWiWWiWiWWWire sssssssssssssssssssssssssstrttttttttttttttttttt eteteteeteteteeteteeteeeteeeeeeteeeteettttttttcheseeeeeeeeeeeeeeeeeeeeeeeeeeeeee /l/l/l/lllll/l/l/l/lll/ll/l//ll///l/// eneeeeeeeeeeeeee gthh ininnininninnnininininnninninninniiniinininininnnnnnnnnncrcrcrcrcrccrcrcrcrcrcrccrcrcrcrcrcrcrcrcrcccrcrcrcrrcrrrrccc eaeaeaeaeaeaeaeaeaeaeaeaeaeaaeaeaeaeaeaeaeaeaeeaaeeeeeaeeeeaee seseseseseseeseseseseseseseseseesesessesesseseseeseeeeseeeseeeees/s/s/ss/s/s/s/s/s/s/s/s/s/s//s/s/s/s//s/s//s/ss//sss/s//ssss/s crcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrccrcrcccrccccc ososososososososososososososososoosoososososososoososososssooooooooo sssssssssssssssssssssssssss--------------sectional area decreases (1)
........................................... ......... .......................................................................
caaaaaaaaaaaaaaaaaaaaaaaaaaaausing thththththththththththththtththhhhhhhhhhhhhhhhhhhhe rerererererereeeereererereererrrerrerrerrererrerrerrerr sisisisisisiisisisisisisisisisisssiissiisissssssssssss stsss ancececececececececcececececcecececcecececececeecececceececeeeececc ttttttttttttttttttttttttttttttttto oooo oooooooo oooooooooooooo oooooooooooo inininininininininininiinininininniniinnininnnnnnnnnnnncrease (1).
.................. .................... ....... ................................................................................. [2]

(ii) Copy a suitaablble e cicircrcuiuit t from Fig. 12.1 or Fig. 12.2 and add a LED light bulb
to ligightht uup p whwhenen tthehe crack widens.

Suitttttttttttttttttttttttttababababbababababababababababababababababaabbbabbababaabbabaaba lelelelellelelllllllllllll cccccccccccccccccccccccccccccccccccirriririririririrririririirriririririrririririrrrirrrirrrrrrrrrrcuccccccccccccccccccccccccccc it chosen from Fig. 12.1 (1) Correct LED symbol
connececececececececececececeececececececeecececeececeecccccctetetetetetettteteteteteteteteteteetettetteteteeteeeeetetetttttt dddd parallel to the wire (1)

[2]
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13 EITHER

The circuit below consists of a 6 V battery source, two resistors of 150 Ω each, LDR 
and thermistor. The Vout across the LDR is connected to a fan which will be switched 
on when the Vout = 6.0 V.

(a) The table shows the range of resistance value for the LDR and thermistor. The
resistance of the thermistor varies linearly with temperature.

Instrument Temperature Light intensity Resistance

Thermistor
10 oC 200 Ω
30 oC 0 Ω

LDR
Bright noon day 50 Ω

Night 100 Ω

(i) Explain whether the LDR and thermistor are ohmic conductors. [2]

No they are non-ohmic because their resistance is not constant / current 
flowing through them is not directly proportional to the p.d across them.
(ii) Calculate the equivalent resistance of the whole circuit when it is during the

night and the temperature is 10 oC. [2]

1/R1 + 1/R2 = 1/Rnet
1/(150 + 150) + 1/(200 + 100) = 1/Rnet
R net = 150 Ω

(iii) Find the reading of the ammeter. [1]

I = V/R
= 6 / 150
= 0.04 A

(b) (i) Show, with clear workings and calculations, whether the fan will be
switched on when the temperature is 10 oC during the night.

[2]

R1/(R2 + R1) 6 = 100/300 6 =  2 V
No, fan will not switch on.
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(a) The table shows the range of resistance value for thhhhhheeee e eeeeeee e eeeeeeeeeeeeeee eeee eeeeee LDLDLDLDLDLDLDLDLDDLDLDLDLDLDLDLDLLDLDLDLDLDLDLDLDLDLLLDLLDLLDLLDLDLLDLDLLLDLDLLDLDLDLDLDLLDLLDLDLDLDLLDLLLLLLLDLDDLDLLDLDDDLDLLLDLLDLLLDLDLLDDLDLDLDLLLLLDLDLLDLLLLLLLLLDDLLDDLLDDDDLDDDLLDDLDLDDDDDDDDLDLDDDDDLDDDDLDLLLDDLLLDLDLLDLDR RRRRRRRRRRRRRRRRRRRRRR RRRRRRRRRRRRRRRRRRRRRRR RRRRR R RR RRRRRRRRRRRRRRRRRRRRRR R RRRR R R RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR RRRRRR aaaaaananananaaaaaaaaaanaaaaaaaanaaaaaaaaaaaaaaaaannnaaannaannddd theererermmmmi tttstor. The
resistance of the thermistor varies linearly with tttteeemememememememmememmmmmmemmememememememememmmmemmmmmmmemememmemmmmmmmmemmmmmmemmemmemmmmmemmmmememmmmmemmmmemememmmemmmmmmmmmemmmeeemmmmmmmmemmmmmemmmmmmmemmmemeeemmmemeeme pepepepepeppepepepepepepepepepepepepepeppepepepepepepepepeppppepepeppppepepepeppeppepepepepepeppppppppepepepepepepepppepeppepepppppepeepepppppepepepepepepepeppeepepeppppppeeepepeppepepepeeepeeepepeppppeepepeeeepppeepepppepepepepeppeepepepppepeeppepeppeepeppppppepppppppp rararararararararrarararararararararrararararararrrrrarararararrrarararrrararrarararaaararrraaaaaaaaraaaaaaraaaaaaararaaaararaaraaaaaaaaaarraaaaaaaraaaaaaaaaaraaaaaraaaraaaaaaraaarrrrraaarrrrrrraarr tutututututuutututututututututututututututututuuttututututututttutututtututuutututututtttutututututututttuttututtttutttututututututututttutututtutuuutututtutututututuuutttutuuututuuuuttuutuutuuuuuututuuutuutuuutuuuuuttuuutuuttttttttt rererererereeeereeerererereereerrrreerrrerererereereeeeerereeeeereeeeerereeeeerereeeereerererereeerreerererrreeereereerrrerereerrererrrererrrrrererererrrrrrrerrrrereerrrrrreerrrrrrreee.

Instrument Temperature Light intensnsnssssssnssssssssssiitititititttitttttttttttitttittitititittitittttitititittttttitittttttittitttittittitittiitititiiiiitiitttiitiityyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy RResiststanancece

Thermistor
10 oC 200 0 ΩΩ
30 oC 0 Ω

LDR
Bright noonn daday 50 Ω

NiNighghtt 100 Ω

(i) Explain whether the LDR annd d ththere miiststoror aarere oohmhmic conductors. [2]

No theeeheheheheeheheheheeeheheeeheheheeheheeeeheeeehhheey araaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeee nonnnnnnnnnnnnnnnnnnnnnnn-ohohohohohohohohohhohhohohhohhhhohhhhhhhhhhhmimimimimmmimmmimmmimimmimimiiiiiimimmmmmmm ccccccccccccccccccc bebbbbbbbbbbbbbbebbbbbbbbbbbebb cacacacaccacacacacacacacacacacacacaacaacaaaaaacaaaaaususussususuususussussusuusususususususususuussusu e thththththththththththththhthththththhthhththhhththhtthththhththhthhtheieieieieieieieieeeeeeeeeeeeeeeeeeeeeeee r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rererererererrerererererrerererererereeereeereeeeeeeeeeeeeeesiisisisisisisissisisisiisiissiisisisssiisiisiiiiss ssstsstssstssssssssssssssssssssssssss ance is not constant / current 
flowwwwwwwwwwwwwwwwwwwwwwwwwwwwinnnnnnnnnnnnnnnnnnnnnnnng thhhhhhhhhhhhhhhhhhhhhhhhhhrorrrrrrrrrrrrrrrrrrrrrrrrr uguuuguguguguguuguguguguguguguuguuguguguguguguuuugggh thtttttttttttttttttttttttttt emeeeeeeeeeeeeeeeeeeeeeeeeeeeee  is nooooooooooooooooooooooooooooooooooot t tt ttttttttttt tt t tttttttt tt dididdddddidididiiididdidididididdiddiidididididddididdid rererererereerererererererererrereerrererrreer ctctctctctctctctcttctctcttctctctccttcctctctctcttctcccccctcttlylylylylylyylyylylylylylyylyyylylylylyylylylylylylylylylllyyyyyyyyyyy ppppppppppppppppppppppppppppppppproorororororoororororororororoorororoororoooorooororrrr popopopopopopopopopopopopopopopopopoopopopopopooppopopopoppopopopoppppoppoooppoportional to the p.d across them.
(ii) Calculate the equivalent rresesisistatanccee of the whole circuit when it is during the

night and ththe tetempm erratatururee isis 110 oC. [2]

1/////////////////////////RRRRRRRRRRRRRRRRRRR1 +++++++++++++++++++++++ 1/R2 ======================= 1/1/1/111/1/1/1/11/11/1/1/1/11111111111 Rnet
1/(111111111111111111111111115005050050505050505000555555555 ++++++++++++++++ 150) + 1/1/1/1/1//1//1/1/1//1//1//1//1////1///////1/11111 (2(2(2(2(2(2(2(2(2(2((2(2(2(2(222(2((2(2(2(2222( 000000000000000000000000000000000000000000000000000000000000000000000000 +++++++++++++++++++++++++++ 111111111111111111111111100000000000000000000000000000000000000000000000000000000000000000000 ) = 1/Rnet
R net ======================== 15151515151515151515155151515151511515151511115151511515115555550 000 0 0 00000000000000000000000000 ΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩ

(iii) Findd tthehe rreaeadding of the ammeter. [1]

I = V/R
= 6 / 150
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(ii) Show, with clear workings and calculations, a possible pair of conditions
for the temperature and light intensity which will cause the fan will to be
switched on. [3]

Temperature = 30 oC
Light intensity = night (1)
Vout =R1/(R2 + R1) 6
= 100/100 6 (1)
=  6 V (1)

13 OR

www.KiasuExamPaper.com
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(ii) Show, with clear workings and calculations, a possible ppaiairr ofof ccoonditions
for the temperature and light intensity which will cauusese tthehe fanan wwill toto be
switched on. [3]

Temperature = 30 oC
Light intensity = night (1)
Vout =R1/(R2 + R1) 6
= 100/100 6 (1)
=  6 V (1)

3 OR
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The turbine of a hydro-electric power station is built below the level of a lake 
as shown below.

The turbine is rotated by the running water. It then rotates a group of magnets
around a coil in an a.c. generator. The generator is designed such that the 
magnets would rotate at a constant speed generating an e.m.f of 50,000 V 
across a coil. The water would be discharged at a constant speed of 10 m/s 
into the downstream river. The mass of water passing through the blades per 
second would be controlled by an automatic gate.
If a current is drawn from the generator coil, there would be a clockwise 
moment opposing the rotation of the turbine. The running water would need to 
produce an anti-clockwise moment by hitting the blades in order to overcome 
the resisting moment and keep the blades moving at the required constant 
speed to generate the e.m.f.of 50,000 V.  If 10 A of current is drawn from the 
generator, 17,160 Nm of moment would oppose the rotation and 169.5 kg of 
water would be needed to hit the blades per second. 

The table below shows the data of Mount Alulu hydroelectric power station:

Generated 
e.m.f. / V

Current 
drawn from 
generator /

A

Moment 
required to 

turn the 
turbine / Nm

Mass of water 
hitting the blades 

per second / kg s-1

Speed of
discharged 
water / ms-1

50,000 10 17,160 169.5 10

50,000 20 34,320 339.0 10

1.5 m

Turbine 
blades

WATER

300 m

Downstream river

Speed of discharged water 10 m/s

Gate to control 
mass of water

Mount Alulu

LakeAlulu

Turbine with 
generator

1977 m
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The turbine is rotated by the running water. It then rotates a ggroroupup oof f magnets
around a coil in an a.c. generator. The generator is desesigignenedd suuchch thaatt tht e 
magnets would rotate at a constant speed generatinngg anan ee.mm.f ooff 5050,0,00000 V 
across a coil. The water would be discharged at a cocococoooooonsnsnsnsnsnnnnnn tatatataataaaaataaaaaaaaaaaaaaaaattaaataaaaaaaaaaaaaaaaantntntntnntnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn sssspeededdd ooooff f f 10101010 m/s 
into the downstream river. The mass of water passssssssssssssssssssssssssssiiininininninininnnninnnnininininininnnnnnininnnnnininnnnnnnnininininnnnnnnninnnnnninninninnnnnninnnininnnnninnnnnnnnnnniiininiiiiiiiiiiiingggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg thththtttthththththththththththththttthththtthhththththtththththththththththththhhthththhhhhthhhtthtthhhthhthhththhhhththththhthhththththhththththththhththhhhhhtthhhthhhthththttthttthththtttttthtttttttthtthhhhhhhhhhrrrorororororoorororororororororororororororororororrrrororrrrorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrouguguguuuugu h theeee blblblbladadada es per 
second would be controlled by y y yy ananaananaananaananananananananannannnanananananaanaanananananananananananananananananannanananananaaaanannanaaaaaaaanannannnnannannnaaanannnananaananaannanaaanannanaaanaaanaaanaaaaanaanananaaaaaaaaananaananaaaannaaannannnnnnannannn aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaututututuuuuuuu omooo atic ggggate.
If a current is drawn from the generator ccccoioiiiiiioiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiioioiiiiiiiiiiiiiiillllllllllllllllllllllll,llllllll,llllllllllllll,l, tttttttttttttttttttttttttttttttttttttttttttttttttthehehhehehehehehehehehehheheheheheheheheheheeehehehehehehehehehehehehehehehehehehhehehehehehehehhhheheheheheheheheehehhehehehehehhhheehehehehehehehehehehheheheheeheheeeeheeeeheeeeeheeeheeehhehehehehhehheeehhheeehhheeehhehehhherererererererereererererererererererereeeerererererererererrererreeerererrerererrrrrrererererererrrerrrererrererrrererrerrrererrrrrerererereerererrrereereeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwoooooooououououououooooooououooooououoooooooooooooo ldldldldlddddlldldd bbbbeeee aaa clclclc ocococockkkkwise 
moment opposing the rotation of the turbine. The rrrununununununununununuunuununununununununununununununununununununuunununununnunnununununununuuunnunnnunuuunnunununununuuuuuununununuunuuuuunununnnunuunnnuuunnnunnnnnnnnnnnnnnnnnnnnunnnnnnnnnnninininininininninninininniinininininininininnnninininininininnnnn nnnnnnnngnnnnnnn wwatataa erererer wouuuuldldldld nnnneed to 
produce an anti-clockwise moment by hitting the blades in oordeder too oovvercome 
the resisting moment and keep the blades movo ing at thee reqequired constant 
speed to generate the e.m.f.of 50,000 V.  If 10 A ofof currentt iis s drawn from the 
generator, 17,160 Nm of moment would opposee tthehe rotation and 169.5 kg of 
water would be needed to hit the blaadees per sesecocondnd. .

The table below shows the data of Mount Alulu hydroelectric power station:
Current Moment M f t S d f

1.5 m

TuTurbine 
blb ades

WWWAWATETERR

eDowwnstreeeamam riverririvvverii r

Speed of discharged water 10 m/s
1977 m

 
303



GMS(S)/Physics/P2/Prelim2018/4E21

(a) Assuming that water hits one blade at a time at a perpendicular distance of 1.5
m from the the axle as shown below, estimate the force it must exert on the
blade when a current of 10 A is drawn from the generator. [2]

Moment = F x d 
17160 = F x 1.5 m (1)

F = 11440 N (1)

(b) Explain why “If a current is drawn from the generator coil, there would be a
clockwise moment opposing the rotation of the turbine”? [2]
According to Lenz’s Law, induced current must oppose the change
causing it (1). Hence a resisting moment or force is produced by the
induced current (1).

(c) Calculate the amount of energy per second available to the generator when
500 kg of water flows through the turbine per second. [3]

Loss in Ep = mgh
= 500 x 10 x 300
= 1 500 000 J (1)

Gain in Ek = ½mv2

= ½ x 500 x 102

= 25,000 J (unused energy)             (1)
Energy available = 1 500 000 – 25 000 = 1 475 000 J    (1)

(d) Estimate the current that flows in the generator when 500 kg of water flows
through the turbine per second. [2]

P = V I
E x t  = V I

1 475 000 x 1 = 50 000 x I  (1)
I = 29.5 A (1)

(e) Explain briefly why the actual current flowing should be less than your
estimated value in (d) when 500 kg of water flows through the turbine per
second. [1]
Some work needs to be done to overcome friction in the axle of the
turbine. The energy used in this way is converted to heat in the axle.
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1 A micrometer screw gauge is used to measure the diameter of a steel ball. A student takes an 
initial zero error reading and then a reading of the diameter of the steel ball as shown below.

What is the actual diameter of the steel ball?

A 5.48 mm B 5.94 mm C 5.98 mm D 6.04 mm

2 The graphs below show how the displacement, s, of an object changes with time, t.

Which graph(s) show(s) the distance travelled by the object increasing at a decreasing rate?

A graph B only
B graph B and C only
C graph A and C only
D all of the above

3 A car driver immediately stepped on the brakes when he saw a cat dashing across the road.

The car decelerated at a constant rate of 10 m/s2. The car finally came to a stop after it travelled 
for 45 m.

What is the speed of the car when the driver stepped on the brakes?

A 3.0 m/s B 21 m/s C 22 m/s D 30 m/s

0

505

0

5

zero error reading reading of diameter of steel ball

graph A graph B graph C

s/m s/m s/m

t/s t/s

t/s
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4 A parachutist of mass 70 kg is falling through air when he opens his parachute. After the parachute 
opens, the initial deceleration of the parachutist is 20 m/s2.

The gravitational field strength g is 10 N/kg.

What is the initial air resistance acting on the parachutist after the parachute opens?

A 700 N B 1400 N C 2100 N D 2400 N

5 Which of the following statement(s) about an object moving in a straight line through air is correct?

I When it moves at a steady speed, the air resistance acting on it is zero.
II When it moves at a steady speed, the resultant force acting on it is zero.
III When it moves, there is a resultant force acting on it.

A II only

B I and III only

C II and III only

D I, II and III

6 In an experiment to determine the density of substance Z, the mass and volume of different 
samples of Z are measured.

Which of the following graphs shows the correct relationship between the mass and volume of Z?

A B

C D

mass

volume

mass

volume

mass

volume

mass

volume
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7 A bottle full of water has a mass of 70 g. When the same bottle is filled up with another unknown 
liquid Y, the total mass is 410 g. 

If the mass of the empty bottle is 20 g and density of water is 1.0 g/cm3, what is the density of Y?

A 7.8 g/cm3 B 8.2 g/cm3 C 13.0 g/cm3 D 20.5 g/cm3

8 Three forces are applied to a rectangular cardboard of size 8.0 cm by 2.0 cm as shown. The 
cardboard is pivoted at the centre O.

What is the size of force F such that the cardboard does not rotate about pivot O?

A 3.75 N B 5.00 N C 6.25 N D 10.0 N

9 The diagram below shows a uniform wooden plank with a length of 120 cm. The mass of the 
wooden plank is 700 g.

If the plank is pivoted at the 70 cm mark, which of the following mass should be used to balance 
the plank?

A mass of 70 g placed at 100 cm mark
B mass of 175 g placed at the 30 cm mark
C mass of 350 g placed at the 90 cm mark
D mass of 700 g placed at the 10 cm mark

2.0 cm

5.0 N

F

5.0 N

8.0 cm

O

0 cm70 cm120 cm
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10 The diagram shows a tall cylinder containing some water. A syringe is used to prevent the water 
from spurting out from the outlet at the bottom of the cylinder. The height of the water above the 
outlet is 2.5 m. The density of water is 1000 kg/m3 and the cross-sectional area of the piston of 
the syringe is 2.0 x 10-3 m2.

What is the minimum force F that must be applied to the piston of the syringe to prevent it from 
moving outwards?

A 1.25 N B 8.0 N C 50 N D 12500 kN

11 A dam across a lake is divided into two sections by a rock. Section P of the dam is longer than 
section Q but the two sections are otherwise identical. The water in the lake by the dam is the 
same depth everywhere. The diagram shows a view from above of the lake and the dam.

The water exerts a total force on each section of the dam and an average pressure on each section 
of the dam.

Which statement is correct?

A The average water pressure on P equals the average water pressure on Q.
B The average water pressure on P is less than the average water pressure on Q.
C The total force on P equals the total force on Q.
D The total force on P is less than the total force on Q.

area = 2.0 x 10-3 m22.5 m

Fsyringe

outlet

water

rock

section P of dam

water in 
lake

section Q of dam
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12 The diagram shows a simple mercury barometer alongside a mercury manometer. 

The manometer contains some trapped gas.

What is the pressure of the trapped gas?

A 10 cmHg B 50 cmHg C 66 cmHg D 86 cmHg

13 A ball is dropped on to a hard surface and bounces. It does not bounce all the way back to where 
it started.

Which statement accounts for this?

A Energy was destroyed as the ball hit the ground.
B Energy was destroyed as the ball travelled through the air.
C The thermal energy of the ball and its surroundings have increased.
D The chemical potential energy and elastic potential energy of the ball have increased.

vacuum

trapped 
gas

76 cm
mercury

cm
90

80
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40
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barometer manometer
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14 Two farmers use an electrically powered elevator to lift bales of hay. All the bales of hay have the 
same mass.

As sunset approaches, they decrease the speed of the elevator so that less bales are lifted up in 
a given time.

How does this affect the work done in lifting each bale and the useful output power of the elevator?

work done in lifting 
each bale

useful output power of the 
elevator

A decreases increases

B decreases decreases

C no change increases

D no change decreases

15 A box with mass of 5.0 kg is pushed through a distance of 20 m along a horizontal surface by a
uniform force of 10 N. The frictional force opposing the motion is 4.0 N.

How much of the work done is converted into thermal energy and kinetic energy?

thermal energy / J kinetic energy / J

A 80 120

B 120 200

C 80 200

D 120 120

bale of hay

elevator

10 N

4.0 N
5.0 kg

horizontal surface
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16 When a gas is rapidly compressed to a smaller volume, its temperature increases.

What happens to the gas molecules?

A They move closer together and their average speed decreases.
B They move closer together and their average speed increases.
C They decrease in size and their average speed remains unchanged.
D They decrease in size and their average speed increases.

17 Very small pollen grains are suspended in a beaker of water. A bright light shines from the side as 
shown in the diagram.

Small, bright dots of light are seen through a microscope. The dots move in rapidly changing, 
random directions.

What are the bright dots?

A pollen grains being hit by other pollen grains
B pollen grains being hit by water molecules
C water molecules being hit by other water molecules
D water molecules being hit by pollen grains

18 Which of the following objects gain heat by radiation only?

A an ice cube at 0 °C, in air 
B a car with black metal surfaces at 35 °C, in air under the sun
C a metal ball with white surface at 25 °C, in water at 50 °C
D a shiny metal satellite at 28 °C, in space, facing the sun

light

pollen grains 
in water

microscope

eye
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19 A student wishes to check the upper and the lower fixed points on a Celsius scale thermometer.

She has four breakers P, Q, R and S.

Beaker P contains a mixture of ice and salt.
Beaker Q contains a mixture of ice and water.
Beaker R contains boiling salt solution.
Beaker S contains boiling water.

Which two beakers should she use to check the fixed points?

A P and R B P and S C Q and R D Q and S

20 The length of mercury in the bore of a thermometer is 5.0 cm at 0°C and 11.0 cm at 60°C.

What is the length of the mercury in the bore when the temperature is 45 °C?

A 3.3 cm B 4.5 cm C 8.3 cm D 9.5 cm

21 The same quantity of thermal energy is supplied to two solid objects W and X. The increase in 
temperature of object W is smaller than the increase in temperature of object X.

Which statement explains this?

A W has a higher melting point than X.
B W has a higher density than X.
C W has a higher heat capacity than X.
D W is a better thermal conductor than X.

22 What happens to the speed, frequency and wavelength of a water wave as the depth of the water 
increases?

speed frequency wavelength

A increases increases increases

B increases remains constant increases

C decreases increases remains constant

D decreases remains constant decreases

       -10   0     10    20    30    40   50    60    70    80    90  100   110    °C
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23 The diagram below shows a wave represented on a displacement-distance graph. The speed of 
the wave is 30 m/s.

Which of the following information is correct about its amplitude and frequency?

amplitude frequency

A 2.0 cm 15 Hz

B 2.0 cm 75 Hz

C 4.0 cm 15 Hz

D 4.0 cm 75 Hz

24 The diagram below shows the plane view of an object O placed in front of a plane mirror.

Which one of the reflected rays of light appears to come from the image of O?

displacement / cm

distance / m

2
1

-1
-2
-1
0

0.5 1.0 1.5 2.0 2.5 3.0 4.03.5 5.04.5

D
CBA O
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25 A ray of light enters a glass prism perpendicularly to the surface PQ and travels along the path as 
shown below.

What is the speed of light in glass?

A 1.93 x 108 m/s B 2.00 x 108 m/s C 2.05 x 108 m/s D 2.14 x 108 m/s

26 A pebble is dropped into a still water so that circular wavefronts are seen to travel outwards with 
a speed v.

If the wavelength is λ, what is the time taken for the disturbance at P to reach Q?

A λ / (2v) B λ / v C 3λ / (2v) D 2 λ / v

27 An infrared radiation is emitted at 6.7 x 1013 Hz. 

What is its wavelength and period of oscillation?

wavelength / m period / s

A 4.48 x 10-6 2.23 x 105

B 4.48 x 10-6 1.49 x 10-14

C 2.23 x 105 2.23 x 105

D 2.23 x 105 1.49 x 10-14

P

QR

glass 
prism

40°

50

P Q
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28 The diagram below represents the position of the air molecules in a sound wave. The wavelength 
of this wave is 2.0 cm. 

Which distance represents 4.0 cm?

29 Why are humans not able to hear ultrasound?

A The amplitude is too high.
B The frequency is too high.
C The speed is too high.
D The wavelength is too long.

30 X, Y, Z and P are light insulated balls suspended on strings. When they are brought near each 
other, they behave as follows:

X repels Y,
X attracts Z and 

Z repels P.

The electric field of P is given in the diagram below.

Which of the following statements must be true?

A Y must be positively charged.
B Y may be positively charged or neutral.
C Y may be neutral or negatively charged.
D Y must be negatively charged.

air moleculeA

B

C

D

P
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31 A spotlight labelled 240 V, 500 W is connected to a 240 V supply. The spotlight shines at normal 
brightness for 3 hours.

What is the size of the charge that passes through the spotlight in this time?

A 6.25 C B 375 C C 5 184 C D 22 500 C

32 The following diagram shows part of a complete circuit.

What is the current through the 16 Ω resistor?

A 1.11 A B 1.39 A C 2.22 A D 2.78 A

33 The diagram shows part of a circuit used to switch street lamps on and off automatically. 

Which row shows the effect on the resistance of the light-dependent resistor (LDR) and on the 
potential difference (p.d.) across it as it gets brighter?

resistance of LDR p.d. across LDR

A decreases decreases

B decreases increases

C increases decreases

D increases increases

10 Ω

20 Ω

16 Ω

20 Ω

5.0 A

+

LDR
-

potential 
difference
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34 A 240 V electrical appliance is used for 200 hours. The current in the appliance is 6.5 A.

If one unit of electricity costs $0.22, what is the cost of using this electrical appliance?

A $10.56 B $34.32 C $68.64 D $286.00

35 The diagram below shows a heater H1 marked “10 V, 50 W” connected in parallel to another heater 
H2 marked “10 V 25 W”. Both heaters are connected to a 5.0 V supply.

If P1 and P2 are the powers dissipated in heaters H1 and H2 respectively, which of the following is 
correct?

P1 / W P2 / W

A 12.5 6.25

B 25 50

C 25 12.5

D 50 25

36 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?

pole at X pole at Y

A south south

B south north 

C north south

D north north 

5 .0 V

H1

H2

X Y

www.KiasuExamPaper.com 
319



15

37 A current I is flowing in a coil of wire in the direction shown.

Which of the following gives the correct direction of the magnetic field at point P?

A out of the plane of the paper
B into the plane of the paper
C to the right 
D to the left

38 An electron beam passes through a pair of electromagnets X and Y as shown below.

In which direction will the electron beam be deflected?

A towards X
B towards Y
C into the paper
D out of the paper

P

I
coil of 
wire

electron beam

X

Y

current
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39 A simple a.c. generator produces a voltage that varies with time as shown.

Some adjustments are made to the a.c. generator to produce the following graph.

What are the adjustments made?

number of turns of the coil speed of rotation

A remains constant doubled

B doubled doubled

C remains constant halved

D doubled halved

40 A door bell is designed to operate when connected to a 12 V supply. When connected to a 
transformer the current in the door bell is 1.5 A and it operates normally.

The transformer is connected to the 240 V mains supply and it has an efficiency of 90%.

What current is drawn from the mains supply?

A 0.075 A B 0.083 A C 27 A D 30 A

- End of Paper –

voltage / V

time / s

voltage / V

time / s
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Name:   ____________________________  (          )                                Class: ________  

Section B [30 marks]
Answer all the questions in this section.

Answer only one of the two alternative questions in Q11.

9 Fig. 9.1 shows a light shuttlecock that is used for playing badminton. In an experiment 
using electronic apparatus, a shuttlecock is released from rest and the distance d fallen is 
measured at different times t.

Fig. 9.2 shows the results obtained when the shuttlecock is dropped from a height of a few 
metres.

(a) On Fig. 9.1, draw and label the forces acting on the falling shuttlecock. [1]

t / s d / m

0 0

0.20 0.19

0.40 0.74

0.60 1.56

0.80 2.56

1.00 3.68

1.20 4.86

1.40 6.06

1.60 7.31

1.80 8.56

2.00 9.81

Fig. 9.1

Fig. 9.2
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(b) Explain how the data in Fig. 9.2 for the light shuttlecock suggest that the speed is 
increasing at t = 0.40 s.

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

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

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

(c) Using the data in Fig. 9.2, determine the terminal velocity of the light shuttlecock.

    terminal velocity = ................................ [2]

(d) Explain, in terms of forces, 

(i) why the shuttlecock accelerates at first,

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

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

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

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

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

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

(ii) why the shuttlecock reaches a steady speed. 

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

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

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

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

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

.......................................................................................................................... [2]
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(e) Explain what will happen to the terminal speed of a shuttlecock which has a mass 
added inside the cone of the shuttlecock.

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

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

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

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

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

10 (a) Fig. 10.1 shows a simple alternating current (a.c.) generator which can be used to 
generate electricity.

(i) State the name of the two rings shown in Fig. 10.1.

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

(ii) The rectangular coil is rotated clockwise as shown in Fig. 10.1. Draw an arrow 
in Fig. 10.1 to indicate the direction of the induced current in wire BC.    [1]

Fig. 10.1

NS
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(b) A farmer connects a house to the mains supply of electricity. The house is at a long 
distance from the nearest 230 V mains supply of electricity. 

Fig.10.2 shows the mains supply connected to the house.

(i) The farmer uses 230 V lamps in the house but they do not light up at their 
normal brightness. Explain why the lamps are dim. 

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

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

(ii) The farmer added transformers, as shown in Fig.10.3.

       
                              

The lamps in the distant house light up at normal brightness. Explain why the 
lamps are now brighter. 

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

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

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

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

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

Fig. 10.3

230 V 
mains 
supply transformer 

A
transformer 

B

Fig. 10.2

230 V 
mains 
supply

long distance cables
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(c) Fig. 10.4 shows a transformer with 2 coils, Q and R, which are wound on an iron core.

Coil Q has 200 turns and coil R has 600 turns. The e.m.f. induced across coil R            
is 24 V. The transformer operates with 100% efficiency.

(i) Calculate the voltage of the power supply provided to coil Q,

voltage = ...............................[2]

(ii) Explain why an alternating current supply should be connected to coil Q in 
order for the transformer to work properly.  

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

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

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

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

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

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

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

Q R

Fig. 10.4

www.KiasuExamPaper.com 
326



18

Either

11 A student performs an experiment with a semicircular glass block and a ray of white light. 
Fig. 11.1 shows the path taken by this ray of light as it enters the glass at P until it hits the 
straight edge at Q.

Fig. 11.1

The student finds that there is no change in direction as the ray enters the glass at P and 
that no light passes out of the glass at Q. The glass block has a refractive index of 1.6.

(a) Explain what is meant by a refractive index of 1.6.

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

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

(b) Calculate the critical angle of the glass block.

critical angle = ...............................[2]

(c) Explain why the light ray does not change direction at P.

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

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

white light

semicircular 
glass block
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(d) If the angle θ is 60o, explain what will happen to the light ray at Q.

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

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

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

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

(e) The student directs the ray of light into the glass along different paths by reducing 
the angle θ slowly.

Describe the changes to the path of light at Q.

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

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

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

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

(f) Visible light is part of electromagnetic spectrum.

If visible light has a frequency of 6.0 x 1014 Hz in vacuum, calculate its wavelength.

wavelength = ...............................[2]
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OR

11 (a) Fig. 11.2 shows an electrical circuit. The e.m.f. of the battery is 6.0 V. R1 and R2 are 
identical resistors. When switch S is open, the ammeter reading is 0.60 A and the 
voltmeter reading is 2.4 V.

(i) State what is meant by the battery has an e.m.f. of 6.0 V.
   

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

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

(ii) Calculate the resistance of the lamp.

resistance of lamp = ...............................[2]

(iii) Calculate the resistance of resistor R1.

resistance of R1 = ...............................[2]

Fig. 11.2

A

A

R1

6.0 V

lamp

A

V
R2

S

V
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(iv) The switch S is then closed. Compare the brightness of the lamp now with the
brightness of the lamp when the switch S is open. Explain your answer.

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

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

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

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

(b) Fig. 11.3 shows a simplified diagram of an electrical appliance connected with Live 
(L), Neutral (N) and Earth (E) wires. 

(i) If a fuse is to be added as a safety device in the circuit shown in Fig. 11.3, draw 
a “X” in Fig. 11.3 where the fuse should be placed. [1]

(ii) Explain your answer for (b)(i).

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

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

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

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

End of Paper

L

N

E

electrical 
appliance

Fig. 11.3
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1 2 3 4 5 6 7 8 9 10

C D D C A C A A C C

11 12 13 14 15 16 17 18 19 20

A D C D A B B D D D

21 22 23 24 25 26 27 28 29 30

C B A C A D B D B D

31 32 33 34 35 36 37 38 39 40

D D A C A B B C A B
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Physics Prelim P2 Answer Scheme

Section B

9(a) correct arrows & label 

weight and air resistance : [1]

(b) From t = 0.20 s to 0.40 s, the distance travelled travelled is (0.74 – 0.19) = 0.55 m.
From t = 0.40 s to 0.60 s, the distance travelled travelled is (1.56 – 0.74) = 0.82 m.

Since the distance travelled for the same period of time (0.02 s) increases,
the speed of the shuttle cock increases at t = 0.40 s. [1]

(c) terminal velocity = change in distance / time
= (9.81 – 6.06) / (2.00 - 1.40) [1]
= 6.25 m/s [1]

(d)(i) The shuttlecock falls due to its weight. 
Its weight acting downwards is greater than the air resistance acting upwards. [1]
There is a downward resultant force. [1]
Thus, the shuttlecock accelerates downwards since a = F/m where m is constant.

(ii) As the speed of the shuttlecock increases, the air resistance acting upwards
increases until it is equal to the weight (downwards) of the shuttlecock. [1]
There is no resultant force acting on the shuttlecock, and thus there is no
acceleration for the shuttlecock since a = F/m where m is constant. [1]
Hence, the shuttlecock reaches its steady speed.

(e) The shuttlecock with greater mass has a greater weight.
It needs greater air resistance acting against it.
It takes a longer time for the air resistance to be equal to the new total weight. [1]
Thus, a greater terminal speed is reached. [1]

weight

air resistance
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(b) From t = 0.20 s to 0.40 s, the distance travelled trtrtrtrrrrrrrrrrrrrrrrraavavavavavaavavavavavavavavavavavavavavvavavavavavavavvavvavvvvavvavavvvvavavavvavvavavavavavavavavaavavvvavavvvavvaaaavvavaavvavavavavavvaaaaaavavaaaaaaaaaavvaavavaavvvvvaaaavaavvavvveleeleeeleeleleleeeleeeleeeleeleleleeleeeeeleelellllelelelellelleleleelelelleeelelllleleeleleeeeleleeeeeeleleleleeeleeleeleeeelleeeeeeeeeeeeeeeleeeeeeeeee leleleleeleleleleleleleleleleleleleelelelelleleleleleleleleeeleleleeeleleleeeeeleleeeleeeleeeleleeelelelelelleeeeeeeeeleeeeeeeleeeeleeeeeeeeeeeeeeeeeeeeleelleeleeledddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd iiiiiiiisisiisisiiiiiiiiiiiiiiiiiiiiiii (((((0000.74 –– 0.0 1919)) = 0.55 m.
From t = 0.40 s to 0.60 s, the distance traveeeellllleeedededededededededdededdddddddddededeedededdededdeddddededddeddeddededdeddedededededdeddedddeddededededeeeedededededededdedededdddddeddddddeddeddeedeeeeeeeeeeeeeeeeeeedeededd ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttrarararararararararararararararararararararrrrarararararararararararararrararrrraaarararrrrrarrararararrararaararararrararaaaaaararaaaararraaaarraraaaraaaararaarrarararraaaaaaaraaaaaraaraaaaaaararaarrarrrrr vevevevvevevevevevevevevevevevevevevevvevvevvevevevevveveveevevevevveveveveeeeevevvveeeeeevevevveveeveeveveveveeevvveveeveeveeeveveeeeeveeeeeveeeeeeveeveeveveveeveveveeeevevveeeeeeveeevevvveevvvvvveeevvvevvveevveelllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll edededededededededededededededededededededededeededededededededededdedededededededdeeddededededededeedededeedeedededdededeeedeedededededdddeededededededeeddededddeeeeededdddeeedddeeddddeddeddddddddddddeeeeeeee iiiiiiiiiiiiiiiiiiiiiiiiiiis s ssssssssssssssssssss (1(1(1(1.56 – 0.0.7474) ) == 0.82 m.

Since the distance travelled for the same periodddddddddddddddddd ooooooooooooooooooooooooooooooooooooooooooooooooooooooooffffffffffffffffffffffffffffffffffffffff fffffff fffffffffffffffffffffffffffffffffffff titititittttttittttittiitttitittttititititittttitititittitttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt mememememmmmmmmmmmemememememmmmmememmmmmmemmmmmmmmmmmmmmm  (0.02020202 ssss)))) incrrrreaeaeaeaseseseses,
the speed of the shuttle cock increases at t = 0.40 s. [1]

(c) terminal velocity = change in distance / time
= (9.81 – 6.06) / (2.00 - 1.1.4040) [1]
= 6.2525 m/s/s [1]

(d)(i) The shuttlecock falls due to iitst wweie ghht.t. 
Its weight acting downwards is grereataterer tthahann the air resistance acting upwards. [1]
There is a downward resuultltanant t foorcrce.e. [1]
Thus, the shuttlecock acccecelel raratet s s dodownw wawards since a = F/m where m is constant.

(ii) As the speeeded oof f the shshututtltlececocock increases, the air resistance acting upwards
increasesess until it is s eqequauall toto tthe weight (downwards) of the shuttlecock. [1]
There isis no reesusultltanant t foforcce acting on the shuttlecock, and thus there is no
acceleerationon fforor tthehe sshuh ttlecock since a = F/m where m is constant. [1]
HeHencnce,e tthehe sshuhuttttlelecock reaches its steady speed.

(e) The e shshututtltlececock with greater mass has a greater weight.
It neeedsds greater air resistance acting against it.
It takes a longer time for the air resistance to be equal to the new total weight. [1]
Thus, a greater terminal speed is reached. [1]

weight
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10 (a) (i) Slip rings. [1]

(ii) Direction of induced current is from C to B. [1]

(b) (i) The long distance cables has (relatively high) resistance, [1]
There is power/energy loss (or voltage drop) in the cable since P = I2R. [1]

(ii) Transformer A steps-up the voltage, so the current in the transmission cable is lower.
This reduces the power / energy loss in cable since since P = I2R. [1]
Transformer B is then used to step down the voltage to 230 V which will cause the
lamps to light up at normal brightness. [1]

(c) (i) Vs / V p = Ns / Np
24 / Vp = 600 / 200 [1]
Vp =   8.0 V [1]

(ii) A.C. is a current that changes magnitude and direction. [1]
Hence the primary coil Q will produce a changing magnetic field. [1]

(The iron core will concentrate and link the magnetic field to coil R.)
Hence, there will be a change in magnetic field cutting coil R and there will be induced 
emf/current in coil R. [1]

Either
11 (a) Refractive index is the ratio of speed of light in vacuum to the speed of light in 

medium (glass) is 1.6. [1]

(b) n = 1/sin c
1.6 = 1/sin c [1]

C = 38.70 or 390 [1]

(c) The ray hits the surface perpendicularly (i = 00). Hence, it will not change direction. [1]

(d) Total internal reflection will occur. [1]
It is because the ray is travelling from an optically denser medium to a less dense
medium and the angle of incidence is greater than critical angle. [1]

(e) When i = critical angle (390), the ray will travel along the horizontal edge of the glass
block. [1]
When i < 390, the ray will refract out of the glass block, bending away from the normal.

[1]

(f) v = f x wavelength
     3.0 x 108 = 6.0 x 1014 x wavelength
Wavelength = 5.0 x 10-7 m
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Transformer B is then used to step down the voltage to 230 V which will cause the
lamps to light up at normal brightness. [1]

(c) (i) Vs / V p = Ns / Np
24 / Vp = 600 / 200 [1]
Vp =   8.0 V [1]

(ii) A.C. is a current that changes magnitude and directiononnn......... [1]
Hence the primary coil Q will produce a changing mmmmmmmmmmmmmmmmmmaagagagagagaagagagaggagagagagagagagagagaggagagagagagagaggaggagagggaggagaggaggagagaggaggaagagagagagagagagaagaggagaagggaggagagaaggagaaggagagaaaagaaaaaagagagaaaagaaaaaggaagagaagggggaagaagaagggaggggggggggggggggggggggggggggggggnenenenenenenenneeenenenenenennenenenenenennneeneneneneneeneneeeneneneeennennenneenneneneneenenenennneenennenennenenenenennnenenenneeennennennenenenenenneeneneeeneeeeneeeennnneeeeennneeeeeeeeeneeeeeeeeeeeeeeeeetitttititiitititititttititittiitiittiiitittttttiiiititititittttttiitittititittittttttittttitttitittttitttitttitittitititiiitiiiccccccccccccccccccccccccccc cccccccccc ccccccc ccccccccccccc ccccccccc cccccccccccccc ccccccccccccccccccc ffffffffffifffffffffffffffffffff eeeeldddd. [1]

(The iron core will concentrate and link the maggggneneneneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeetitittttittitttitititittititititittitiitititiititititititiitttttttititttttitttttttitittttttttttttttttttttt cccccccccccccccccccccccccccccccccccccc cccccccccccc cccccccccccccccccccccccccccccccc c c ccccccccc fifififffiffififififfifiififfiififiifffififififififififfffififfffffifffiffifififffifffifffifiiffffffiffifffffffifffffffifffiffffffffififfffffffifiiiifififiiffififffifff eleeleeleleleleleellleleelleleelelelelleleleleelleleleleleleleleleleeleleeeeeeeleeeeeeeeeleeeeeeeeeeeleeeeleeeeleeeeeeeeeeeeeeeeleeeeeeeeleleelelleellle dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd tottttotototototototottototototoototototoootoototototototootototootototooootttottotototototottototottoototottttotootoootootottttooooototttoooootottttoottttotottototottottttttototttooototoooooooooo ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccoooioioioioiiioooooooooooooooooooooooooooooooooooooooooooo llll RRRR.))
Hence, there will be a change in magnetic fielddddd ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccutututututututututtutututtttttututututttuttutututttututtutututututututuuttuttutututututuutuutututtutututuuutututuututuuuututtutuutuuututuuuutuuutuuutuuuuututututuuutuuuutuuuuuuuuuuutuuuttutuuuutuuttuttuttttttttttttttttttitititittitititititittiititittiiitittttiiitititiititttttitiittttttiittttitttttttttttttittttttttttttttttttttt nngngngngnggngngnggngngngngngngngnggngngngngngngngggngggngnggngggngngngnggngngngngnggngnggngggnggngnggngngnggggggngngngggngngnnngngngnngngngnnngnngnnnnnnnnnnnnnnnnngggg cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccoioooioioioioioioioioioioioioooiioioiiiioioiioioioioioioiioioiooioioiooioioioioioioioooioioioooooiioiioioooiooioioooioooooioioooooioioiooiooioioooiooooiooooooooooioooooiooioo llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll RRRRRRRRRRRRRR RRRRRRRRRRRRRRRRRR RRRRRRRRRRRRRRRRRRRRRRRRRRRRR RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R RRRR aaaaanannnnnnaannnnaa dddd ththththerererereeee wiwiwiwillllll bbbbeee e induced 
emf/current in coil R. [1]

Either
11 (a) Refractive index is the ratio of speed of light in vacuum to thee sspepeed of light in 

medium (glass) is 1.6. [1]

(b) n = 1/sin c
1.6 = 1/sin c [1]

C = 38.70 or 390 [1]

(c) The ray hits the surface perpependndiciculu arrlyly ((ii = 0000).)  Hence, it will not change direction. [1]

(d)) Total internal rrefe lelectction wiwilll ooccccurur. [1]
It is becaussee ththe ray y iss trar vevellllinngg from an optically denser medium to a less dense
medium andnd the aangnglee oof f ininciciddence is greater than critical angle. [1]

(e) Whenn ii == ccrirititicacal ananglglee (390), the ray will travel along the horizontal edge of the glass
block.k. [1]
When ii << 339900,, ththe ray will refract out of the glass block, bending away from the normal.

[1]

(f) v = f x wavelength
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OR
11 (a) (i) The work done by the source in driving a unit charge round a complete circuit is 6 J.

[1]

(ii) Resistance of lamp = V/ I
= 2.4 / 0.6 [1]
= 4.0 [1]

(iii) p.d. across R1 = 6.0 – 2.4
= 3.6 V

R1 = V /I
= 3.6 / 0.60 [1]
= 6.0 [1]

(iv) When the switch S is closed, the total resistance of R1 and lamp
decreases (denotes as R’). [1]

The p.d. across the lamp decreases since Vlamp = (R’/ R’ + R1) x 6.0.
Thus, the lamp is dimmer as it has lower power, P = V2/R where R is the [1]
resistance of lamp and is constant.

(b) (i) “X” should be on the positive terminal side of the cell. [1]

(ii) When the current exceeds the fuse rating, the fuse will melt and open the
circuit. [1]
It will disconnect the circuit from the high voltage at the live wire and prevent
overheating of the circuit. [1]

End of Paper
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2

1. The diagram shows a vernier scale.

What is the vernier reading?

A 2.23 cm   B 2.26 cm   C 2.33 cm   D 2.60 cm

2. A pendulum clock makes use of the oscillation of a pendulum to keep time. If the pendulum 
clock is found to be running slow, what can be done to correct the clock?  

A decrease the amplitude of oscillation   
B increase the amplitude of oscillation
C decrease the length of the pendulum
D increase the length of the pendulum

3. A car travels from Singapore to Genting Highlands in Malaysia.  The map shows the route.

  

The route from Singapore to Genting Highlands is 425 km. If the car moves at an average 
speed of 80 km/h, what is the time taken for the journey?

A 0.19 hour
B 5.3 hours
C less than 5.3 hours as the journey is not a straight line
D more than 5.3 hours as the journey is not a straight line 

4. The diagram shows a strip of paper tape pulled under a vibrating arm by a trolley moving at 
constant speed. The arm is vibrating regularly, making 40 dots per second.

What is the speed of the trolley?

A 0.50 cm/s  B 2.0 cm/s   C 80 cm/s   D 200 cm/s

20 cm

0 cm                  1             2       3         4

0               10

Genting 
Highlands

Singapore
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5. A car accelerates uniformly from 10 m/s to 20 m/s.  During this acceleration, the car travels 
60 m.  What is the acceleration of the car?

A 2.5 m/s2   B 3.0 m/s2   C 4.0 m/s2   D 6.0 m/s2

6. The graph shows how the velocity of a lump of plasticine varies after being thrown vertically 
upwards into the air from the ground.  

What is the time needed for the plasticine to reach its highest point from the ground?

A 1 s    B 2 s    C 4 s    D 8 s

7. A lion runs at a high speed to catch its prey.  There is friction between the lion and the air 
and between the lion and the ground.  Under which conditions of friction will the lion reach its 
greatest maximum speed?

  
friction with air friction with ground

A high high
B high low
C low high
D low low

8. A pulling force of 3.0 N causes a toy car to accelerate on a horizontal surface.  The frictional 
force between the surface and the toy car is 1.0 N.  Which of the following statements best 
describes the subsequent motion of the car when the pulling force is decreased to 1.0 N?

A It will continue to accelerate.    B It will decelerate.  
C It will move with a constant speed.   D It will stop moving.  

time / s0 1 2

velocity / ms-1

- 10

10

- 20

20

43
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9. A child jumps onto a trampoline and bounces upwards.  

On the second jump, he bounces higher.  What will most likely remain constant on both 
jumps?

A his acceleration in the air
B his maximum gravitational potential energy
C his maximum kinetic energy
D his speed on contact with the trampoline

10. The table shows the density of various substances.

substance density / gcm-3

copper 8.9
iron 7.9

kerosene 0.9
mercury 13.6

water 1.0

Which statement is true?
  

A 1 g of iron has a smaller volume than 1 g of copper.
B 1 g of mercury has a greater volume than 1 g of water.
C The mass of 1 cm3 of mercury is greater than 1 cm3 of all the other substances.
D The mass of 1 cm3 of water is smaller than 1 cm3 of all the other substances.

11. A pendulum is attached to the roof of a truck.  The truck is initially moving at a constant 
speed along a straight road. 

  
What is the motion of the pendulum bob when the truck starts to slow down? 

A It will remain in its original position.
 B It will swing to the left. 

C It will swing to the right. 
  D It will swing to the right and left. 

direction of movement of truck

pendulum bob
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12. Which of the following quantities depends on the strength of the gravitational field?

A density   B mass   C volume   D weight

13. The diagrams show how three blocks X, Y, and Z are balanced on a uniform beam.

Which of the following shows the three blocks arranged in order of increasing mass?

A X, Y, Z   B X, Z, Y    C Y, X, Z   D Z, Y, X

14. A piece of card has its centre of gravity at X.

A          B

C          D 

Which diagram shows how it hangs when suspended by a thread?

15. A car initially moving with a velocity v has kinetic energy K.  What is the kinetic energy of the 
car when the velocity is 2v? 

A K    B 2K    C 4K    D 8K 

16. A boy pushes a toy cart at constant speed along a level road. What is the biggest energy 
change?

A chemical potential to heat    B chemical potential to kinetic 
C kinetic to gravitational potential   D kinetic to heat

X Y Y Z

X Z

www.KiasuExamPaper.com 
341



      PRSS_2018_S4E_PRELIM_PHYSICS_6091_P1

6

17. The diagram shows a hydraulic brake system used in vehicles. A hydraulic liquid is used to 
fill the system and a hollow tube links the master piston to the slave piston.  Both pistons are 
cylindrical and the diameter of the slave piston is twice that of the master piston.

If the driver presses down on the pedal such that a force of 450 N is applied on the master 
piston, what is the force applied by the slave piston to the brake pad?

A 113 N   B 225 N   C 450 N   D 1800 N

18. A column of air is trapped by some mercury in a capillary tube. The capillary tube is held in 
different positions as shown in the diagram.

P1, P2 and P3 are pressures of the enclosed air in the capillary tube.  Which relationship is 
correct?

A P1 = P2 = P3  B P1 > P2 > P3  C P1 > P3 > P2  D P3 > P2 > P1

19. Which of the following correctly states the properties of solids, liquids and gases?

solids liquids gases

A 

B 

C 

D 

does not flow easily

hard to compress

fixed shape

fixed volume

flow easily

easily compressed

fixed shape

fixed volume

flow easily

easily compressed

no fixed shape

fixed volume

tube

P1

P2

P3

mercury
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20. Illuminated smoke particles, suspended in air, are viewed with a microscope.  They are seen 
to move randomly.  Which of the following best explains the motion of the smoke particles?

A air molecules are far apart from each other
B air molecules collide with each other
C air molecules move randomly
D smoke particles move randomly

21. A vacuum flask keeps water hot for long periods of time.  Which of the following statements 
are correct?

 1 The plastic cap prevents heat loss by radiation.
 2 The silvered surfaces reduce heat loss by radiation. 
 3 The vacuum in the flask prevents heat loss by conduction and convection. 

 A 1 and 2 only        B 1 and 3 only
C 2 and 3 only       D 1, 2 and 3

22. An unmarked mercury thermometer is attached to a ruler as shown in the diagram.

When the thermometer is placed in pure melting ice, the mercury level falls to 2.0 cm.  When 
the thermometer is placed in steam above boiling water, the mercury level rises to 22.0 cm.  
What is the temperature shown by the mercury level in the diagram?

  
 A 6 C    B 8 C    C 30 C   D 40 C 

thermometer

mercury

ruler

cm
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23. The graph shows how the thermometric property of four substances changes with 
temperature.

Which substance can be used to construct a temperature scale?

24. The setup shown in the diagram is used to measure the specific latent heat of vaporisation 
of water.

Three readings are taken by the compression spring balance.

m1 = mass of the setup at the start of the experiment
m2 = mass of the setup 5 minutes after the water starts to boil
m3 = mass of the setup 8 minutes after the water starts to boil 

  
If the heater has a power of 80 W, which expression could be used to calculate the specific 
latent heat of vaporisation of water? 

A     B     C     D  

thermometric property

temperatureice point                  steam point

D
C

B
A

heater
water

compression
spring balance

14400
m1 – m2

14400
m2 – m3

24000
m1 – m2

38400
m1 – m3
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25. The diagram represents circular wavefronts coming from S.  The wavefronts are about to 
strike a solid barrier from which they will be reflected so as to appear to come from S1. 

Which diagram correctly shows the reflected wavefronts?

A  
  

B 

C 

D 

  

barrier

S

S

S

S

S

S1

S1

S1

S1

S1
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26. Four bottles are floating in a lake.  The diagram shows the bottles as seen by a pilot in a 
hovering helicopter.  The lines represent the crests of the waves in the lake.

Which two bottles are on the same wavefront?

A 1 and 2   B 1 and 4   C 2 and 3   D 3 and 4
  

27. The diagram shows how displacement varies with time as a wave passes a fixed point.

What is the frequency of this wave?

A 0.25 Hz   B 0.50 Hz   C 1.0 Hz   D 2.0 Hz

28. A student looks into a periscope.  

Where will he see the image of the object at O? 

1
2

3

4

A

DB                           C

O
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29. Which of the rays shows the correct direction of the emergent ray when the incident ray 
strikes the glass prism?

  

30. The diagram shows a bell ringing inside an inverted bell jar connected to a vacuum pump.

What happens to the pitch and loudness of the sound when the vacuum pump is switched 
on?

pitch loudness
A decreases decreases
B decreases increases
C remains the same decreases
D remains the same increases

31. A student faces a wall which is 800 m away and fires a starting pistol.  His friend, standing 
300 m behind him, hears two sounds.  If the speed of sound is 340 m/s, what is the time 
interval between the two sounds heard by his friend?

A 3.24 s   B 4.71 s C 5.59 s   D 6.47 s

incident ray

A

B

C

D

glass prism

to battery

to vacuum 
pump

inverted bell jar

bell
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32. The diagram shows the electromagnetic spectrum, with the blue and red ends of the visible 
spectrum marked.

Which section of the spectrum has waves with the longest wavelength?

33. Which of the following statements about an electric field is correct?

A It is a field that contains electric charges.
B It is a field that surrounds electric charges.
C It is a region where a metal experiences a force.
D It is a region where an electric charge experiences a force.

34. A circuit is used to find the current I passing through a fixed resistor for various voltages V. 

  
Which graph shows how the current I varies with voltage V? 

   A     B     C     D 

variable direct 
voltage V

V   V   V    V

A               B         visible           C                   D
                               light

blue            red  

I I I I
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35. The diagram shows a 100 resistor connected to a variable resistor.

What happens to the potential difference across the 100 resistor as the slider S is moved 
from X to Y? 

A It becomes zero.      B It decreases.
C It increases.       D It remains at 6 V.

36. A mains electrical circuit uses insulated copper cable.  The cable overheats.  Which of the 
following changes will prevent the cable from overheating?

A use a thicker copper cable as it has less resistance
B use a thicker insulation to reduce heat loss to the surroundings
C use a thinner copper cable as it has less resistance
D use a thinner insulation to reduce heat loss to the surroundings

37. The diagram shows a current-carrying conductor placed in between two magnets.

Which magnetic poles at X and Y will cause the conductor to move into the plane of the 
paper?

X Y
A north north
B north south
C south north
D south south

current in conductor

X                                 Y

6 V

X  

Y  
100

S
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38. What is the function of the soft iron cylinder placed between the curved poles of the magnet 
in a d.c. motor?

A to control the speed of rotation of the coil
B to enable the coil to turn in one direction only
C to increase the forces acting on the coil
D to increase the magnitude of the induced e.m.f. in the coil

39. A bar magnet is dropped through a solenoid connected to a galvanometer.  

  position 1   position 2    position 3

At which position(s) will the galvanometer show a deflection?

A 1 only   B 1 and 3 only  C 2 and 3 only  D 1, 2 and 3

40. The diagram shows a cathode-ray oscilloscope (c.r.o.) trace for a voltage produced by an 
a.c. generator.  The time base of the c.r.o. is 30 s/div.

  

If the coil in the a.c. generator is rotated at three times its current speed, what is the period 
of the new voltage?

A 10 s   B 40 s   C 90 s   D 360 s 

  

End of Paper
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Section A (50 marks)
Answer all the questions in the spaces provided.

1. A suitcase slides down a conveyer belt from an aeroplane as shown in Fig. 1.1.  The 
suitcase starts from rest at A, which is at the top of the belt and slides down the belt until it 
reaches B which is 4.0 m below A. The suitcase then decelerates as it moves along the 
horizontal floor.

Fig. 1.1

The mass of the suitcase is 20 kg. The suitcase is moving at a horizontal speed of 5.0 m/s 
at B.  Take gravitational field strength, g = 10 N/kg.

 (a) Describe the energy changes that take place as the suitcase moves from A to B, and
   from B to C in Fig. 1.1.              [2]

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________ 

 (b) Calculate the efficiency of the suitcase when it moves from A to B.     [2]

conveyor belt

aeroplane

suitcase

A

B C

4.0 m

floor
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 (c) The suitcase comes to a rest at C three seconds after passing B.  Determine the
  average retarding force exerted by the floor on the suitcase.      [2]
  

2. Fig. 2.1 shows a sky diver falling vertically from an aircraft.

Fig. 2.1

 (a) On Fig. 2.1, draw and label the forces experienced by the sky diver as he falls.   [1]

 (b) Fig. 2.2 shows the velocity-time graph for the sky diver during the first 20 s of his jump.

Fig. 2.2

  The sky diver falls from rest at time = 0 s and initially accelerates at 10 m/s2. He
   reaches a steady velocity after 10 s.  At time = 13 s, he opens his parachute.

velocity / ms-1

time / s
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  (i) Explain the motion of the sky diver from 0 to 10 s.       [2]
   
   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

  (ii) On Fig. 2.3, sketch the acceleration-time graph for the sky diver from time = 0 s to 
   time = 13 s.                 [2]

Fig. 2.3

  (iii) Explain why the sky diver decelerates after he opens his parachute at time = 13 s.  
                     [2]

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

3. Fig. 3.1 shows the apparatus that could be used to heat up water in a pot.  The exterior 
wall of the pot is covered with a layer of polystyrene foam.

Fig. 3.1
  

polystyrene foam water

thermometer

incident
solar radiation

pot

acceleration / ms-2

time / s

www.KiasuExamPaper.com 
354



PRSS_2018_S4E_PRELIM_PHYSICS_6091_P2

5

A student puts the pot in direct sunlight and measured the time it took for the temperature
of the water to increase.  The energy transferred to the water is 5250 J and the time taken 
for the temperature of the water to increase from 27.0 C to 29.0 C is 25 minutes.  The 
temperature of the air outside the pot is 35.0 C.

 (a) Calculate the power supplied by the Sun to the water in the pot.     [1]

 (b) (i) Other than heat exchange with the surroundings, suggest another reason why the 
  student’s results can only be used as an estimate of the power of the Sun.   [1]
  

   _________________________________________________________________

   _________________________________________________________________

  (ii) Calculate the mass of the water inside the pot. The specific heat capacity of water
   is 4200 J/(kg C).               [2]

 (c) Describe how the polystyrene foam insulates the pot.        [2]

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

 (d) Explain why the water reaches a steady temperature after some time.    [1]
  

  _____________________________________________________________________

  _____________________________________________________________________
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4. Fig. 4.1 (not drawn to scale) shows part of the path of a ray of light, PQR, travelling through
an optical fibre.  The optical fibre consists of a fibre of denser transparent material, coated 
with a layer of less dense transparent material.  The left side of the fibre is horizontal while 
the right side of the fibre is bent.

Fig. 4.1

 (a) Complete the path of the ray of light until it reaches the end of the optical fibre.  [1]

 (b) The refractive index of the optically less dense material is assumed to be 1.0.

  (i) Determine the minimum angle needed for total internal reflection to take place.
                    [3]
           

  (ii) Explain why it is necessary for the denser material to have a refractive index much 
  higher than that of the less dense material.         [2]

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

 (c) Other than the cost incurred, state one advantage of using optical fibres rather than 
copper wires for transmission of information.         [1]

  _____________________________________________________________________

  _____________________________________________________________________

optically less 
dense material

optically denser
material

P

Q

R

60

28
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5. Fig. 5.1 shows an object AB near a thin converging lens.  The path of one ray from point A,
passing through the lens, is drawn.

Fig. 5.1

 (a) On Fig. 5.1, draw a suitable ray from point B, passing through the lens, to locate the 
position of the image of object AB.  Label the image A’B’.       [2]

 (b) By drawing another ray from point B passing through the lens, mark the focal length of 
the lens.  Label it f.               [1]

 (c) The converging lens may be used to form a virtual image of object AB.  State where 
the object is placed, relative to the lens, for a virtual image to be formed.   [1]

  _____________________________________________________________________

6. Fig. 6.1 shows a large metal sphere X supported on an insulating stand.  Sphere X is
connected to earth through switch S.  A positively charged sphere Y is brought very close 
to sphere X and is held in place by two strings, A and B. 

Fig. 6.1

Switch S is then closed.

 (a) (i) On Fig. 6.1, draw the charge distribution on sphere X.      [1]

+
S

B

insulating stand

Y

A

B

lens

X
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  (ii) Explain your answer to (a)(i).            [2] 

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

 (b) String B is now cut with switch S remaining closed.  

  (i) Describe and explain the subsequent motion of Y until it comes to a rest.  [3]
   

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

  (ii) On Fig. 6.2, draw the final position of rest of Y.        [1]

  
  
  
  

Fig. 6.2

7. Fig. 7.1 shows an electric circuit.  E is a 1.5 V cell and T is a thermistor whose variation of 
resistance with temperature is shown in Fig. 7.2. 

  

  

Fig. 7.1

A

V
S

E
(1.5 V)

T

R

www.KiasuExamPaper.com 
358



PRSS_2018_S4E_PRELIM_PHYSICS_6091_P2

9

    

        

Fig. 7.2

 (a) When the thermistor is at 30 C  and switch S is closed, the reading on the ammeter is 
  6 mA.  Determine the resistance of resistor R.         [3] 
  

(b) The temperature of the thermistor increases from 30 C to 60 C.

 (i) Calculate the reading on the ammeter at 60 C.        [1] 

 (ii) Explain the change in the potential difference across T, if any, when the 
temperature of the thermistor increases.         [2]

  _________________________________________________________________

  _________________________________________________________________

  _________________________________________________________________

  _________________________________________________________________

r

temperature / °C
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8. Fig. 8.1 shows how power cables are used to transmit electrical energy from a power 
station to the consumers in a village.  The power station produces electricity at an 
alternating voltage of 20 kV.  The output voltage of transformer J is 285 kV, while the 
voltage supplied to the consumers is 240 V.  Assume that transformers J and K are ideal.

Fig. 8.1

 (a) Explain why transformer J is not able to transform the voltage of a direct current. [2]

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

 (b) Calculate the number of turns in the primary coil of transformer J if there are 48 000 
turns in the secondary coil.             [2]

 (c) Explain why the voltage of power station was stepped up from 20 kV to 285 kV before 
being transmitted over the power cables.          [2]

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

power station

transformer J power cables transformer K

consumers
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Section B (30 marks)
Answer all the questions in the spaces provided.  

Question 11 has a choice of parts to answer.

9. A student investigated how current varies with potential difference for two different lamps X
and Y. Fig. 9.1 shows the readings obtained.

Fig. 9.1

 (a) In the space below, draw the diagram of a circuit that the student could use to obtain 
the results in Fig. 9.1.  The current in lamp X must be obtained at the same time as the 
current in lamp Y.               [2]

 (b) State the values of potential difference for which both lamp X and lamp Y behave like
ohmic conductors.  Explain your answer.          [2] 

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

potential difference / V current in lamp X / A current in lamp Y / A

0.0 0.00 0.00

1.0 0.15 0.07

2.0 0.30 0.14

3.0 0.40 0.21

4.0 0.48 0.28

5.0 0.55 0.34 

6.0 0.60 0.39 

7.0 0.64 0.43

8.0 0.67 0.46 

www.KiasuExamPaper.com 
361



PRSS_2018_S4E_PRELIM_PHYSICS_6091_P2

12

 (c) Using Fig. 9.1, explain which lamp has a higher resistance.      [2]

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

 (d) Using your answer from (c), explain which lamp is brighter at any potential difference.
                    [2] 

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

 (e) The student repeats his investigation with a strong wind blowing over the lamps.  
Fig. 9.2 shows the readings obtained at a potential difference of 4.0 V. 

  

Fig. 9.2

  Explain why the values of current in Fig. 9.2 are different from that in Fig. 9.1 for the 
same potential difference across the lamps.          [2]

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________ 

potential difference / V current in lamp X / A current in lamp Y / A

4.0 0.50 0.31
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10. Fig. 10.1 shows a loudspeaker made by a student.  A coil of wire is fixed to one end of the 
paper cone.  When the switch is closed, the paper cone moves to the right. 

  

Fig. 10.1

 (a) Explain why the paper cone moves to the right when the switch is closed.   [3] 

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

 (b) The student investigates how changing the size of the current in the coil of wire affects 
the horizontal distance moved by the paper cone. The results of the student’s 
investigation are shown in Fig. 10.2.

   

Fig. 10.2

horizontal
distance 
moved 

by paper 
cone / cm

current / A

clam
rubber band

rubber band

clam

magnet

coil of wire

paper cone ruler

d.c.
supply
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  State and explain the results of the student’s investigation when the current increases 
from 0.0 A to 1.0 A.               [2] 

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

 (c)  Sound is produced when there is an alternating current in the coil.

  (i) Explain how sound is produced when there is an alternating current in the coil. [2]

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

  (ii) Describe how the particles of the cone provides an example of longitudinal wave 
  motion.                 [1]

   _________________________________________________________________

   _________________________________________________________________

  (iii) Explain the difference in the sound heard when the size of the alternating current 
  is increased.                [2]

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________
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EITHER 

11. Fig. 11.1 shows a manometer attached to a tyre to measure the pressure difference 
between the air inside the tyre and the atmosphere outside.  The atmospheric pressure 
outside the tyre is 100 000 Pa.

Fig. 11.1

 (a) (i) Mark on the manometer, a point P where the pressure is 20 cm of water higher
   than atmospheric pressure.            [1]

  (ii) Calculate the pressure of the air inside the tyre.  The density of water is 
   1000 kg/m3 and the gravitational field strength, g = 10 N/kg.     [2]

  (iii) State what change, if any, will occur to the height h if a liquid denser than water 
   is used in the manometer.             [1]

   _________________________________________________________________

 (b) Describe the motion of air molecules inside the tyre and explain how this results in a 
  pressure exerted by air on the walls of the tyre.         [2]

  _____________________________________________________________________

  _____________________________________________________________________

  _____________________________________________________________________

manometer

metre rule

water

tyre

air

ground
valve

h
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 (c) The tyre goes over a stone as shown in Fig. 11.2.  

Fig. 11.2

  State and explain

  (i) how the pressure exerted on the ground changes.       [1] 

   _________________________________________________________________

   _________________________________________________________________

  (ii) how the pressure inside the tyre changes.         [3] 

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

OR

11. The weight of a rock, which is more than 20 N, cannot be measured directly using a spring 
balance with a maximum reading of 20 N.  Fig. 11.3 shows a setup that could be used to 
determine the weight of the rock.

Fig. 11.3

A weightless plank is pivoted with the rock placed 10.0 cm from the pivot.  The plank is 
suspended by a spring balance at a point 23.0 cm from the rock.  The plank balances 
horizontally and the reading on the spring balance is 6.5 N. 

tyre

air

stoneground

spring balance

plank

10.0 cm

rock

ground

23.0 cm
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 (a) (i) State the principle of moments.           [1]

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

  (ii) Explain why this setup can enable the weight of the rock to be determined.   [2]

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

   _________________________________________________________________

  (iii) Calculate the weight of the rock.           [2]

 (b) The rock falls off the plank and hits the ground with a speed of 7.0 m/s.  The vertical 
distance of the plank from the ground is 2.5 m.  

  (i) Calculate the time taken for the rock to hit the ground.  State two assumptions that 
  you have made during your calculations.         [3]

   assumption 1: ___________________________________________________

   assumption 2: ___________________________________________________

  (ii) Calculate the work done on the rock by the force of gravity.     [2]

End of Paper
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Answers to PRSS 4E Physics Prelim 2018

Section A

1. (a) From A to B, gravitational potential energy of the suitcase is converted to kinetic energy
and thermal (and sound) energy. [1]
From B to C, the kinetic energy of the suitcase is converted to thermal (and sound) 
energy. [1]

(b) Efficiency = (useful energy output / input energy) x 100%
= (KE at B / GPE at A) x 100%
= (½ x 20 x 5.02 / 20 x 10 x 4) x 100% [1]
= 31% [1]

(c) Acceleration of suitcase, a = (v - u) / t
= (0 - 5.0) / 3
= - 1.67 m/s2 [1/2]

F = ma
0 - retarding force = 20 x (- 1.67) [1/2] ECF
Retarding force = 33.4 N [1] ECF

OR

Work done by retarding force = Loss in KE
F x (1/2 x 3 x 5.0)  = ½ x 20 x 5.02  [1]
F = 33.3 N [1]

2. (a)

(b) (i) As he falls, his velocity increases [1/2] and this causes the air resistance to
increase [1/2].
The (downward) resultant force decreases [1/2], hence his acceleration is 
decreases [1/2].

weight  [1/2]

air resistance [1/2]

velocity / ms-1

time / s

5

3
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= 31% [1]

(c) Acceleration of suitcase, a = (v - u) / t
= (0 - 5.0) / 3
= - 1.67 m/s2 [1/2]

F = ma
0 - retarding force = 20 x (- 1.67) [1/2] ECECFF
Retarding force = 33.4 N [1]] CECECECECECECECECECECECCECECECECECCCCECCCECCECECCCCCCCECECECECECECCECECECCCCECCECECECCECECCECECECECEECECCEEECECEEEECEEEECECECCEEEEECEEEEECEEEEEEEEEEEEECEEECECECCEEEEEECEEEECEEECEEEEECEECECCCFFFFFFFFFFF

OR

Work done by retarding force = Loss in KE
F x (1/2 x 3 x 5.0) = ½ x 20 x 5.02 [1]
F = 33.3 N [11]]

2. (a)

weightweight  [1/2][1/2

nce [1/2]air resistan

vevevvevevevevveveveveeveveveveveeveveveveveveveveveveveveveveveevevevevevveveeeveveeeevevevvveeeevvvvvvevveeevevevvvvveevevevvvvvvevvevvevevevvvevevvevvvevevevvevvvevevvevvvevvevevevevevvevevvvveveveveeveeeeeeelolololoooolooloollolooololololoolooolololololoooolooooloooolooololoooooooooooloolooooooooloooolooooooololoooolololllolololloollloolllollllloollooooooociciccciccciciciciiccicicciciicicciicciiiciciciicicicicicicicicicicciiicicicciiiiccccccccciiiccccccicccccicicicccccccccccccccccccccccccccccccccciccccicicccccccccicciciciciciiitytytytytytttytytytytytyttytytytttyttytyttyttyytytytytytyytytyytytyytytytytyyytytyytytyytyytytyytytytytyytytytyytyyyytytyytyyytytytytytyytyyyyyyyyyytttyyyyyytytytyttyyytytytttyyyyyytttyytyyyyyyyyyy /////////////////////////////////////////////////// /////////////////////// ///// //////// msmmmmsmsmsmsmsmsmsmsmmmsmsmsmsmsmsmsmmmmmmmssssssmmsmssssssmmmssssssmssssmmmmmmsmmmmmmmms-----11

timti

55

33
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(ii)

(iii) After the sky diver opens the parachute, the resistive force or air resistance acting on
him  becomes greater than his weight. [1]
Resultant force on him becomes negative / resultant force acts in a direction opposite
(upwards) to his motion [1] and hence he decelerates.

3. (a) Power, P = E / t
= 5250 / (25 x 60)
= 3.5 W  [1]

(b) (i) Some of the energy from the Sun is used to heat the pot (as well as the water).
OR
The intensity of solar radiation on the apparatus changed during the 25 minutes.
OR
The thermometer is touching the base of the pot and is not exactly measuring the 
temperature of the water
OR
Clouds block sun rays from reaching the pot.
OR
The distance of the pot from the Sun is large and some of the Sun’s energy is lost 
before reaching the water.
Any one [1]

(ii) Q = mc
5250 = m x 4200 x (29.0 - 27.0) [1]
m = 0.625

= 0.63 kg or 630 g [1]

(c) The air trapped in polystyrene [1] is a poor conductor of thermal energy [1/2].
Convection is restricted as air is trapped [1/2].
Hence heat transfer by conduction and convection is reduced.

(d) The rate at which the water gains heat from the Sun is equal to the rate of heat loss to
the surroundings.
OR
There is no net heat transfer between the water and the surroundings.
Any one [1]

[1] A straight line or curve with negative gradient
from (0, 10) to (10, 0).
No marks if the starting value of acceleration is
not 10 m/s2

[1] A straight horizontal line showing that
acceleration is zero from 10 to 13 s.
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(iii) After the sky diver opens the parachute, the resistive force or airrrrrr rrrrrresesesesesesisisisisisistatatatatatance acting on
him  becomes greater than his weight. [1]
Resultant force on him becomes negative / resultant forcrcrcrcrcrceeeeee acacacacacactstststststs iiiiiin a didididididirerererererectctctctctctioioioioioionnnnnn ooooopo posite
(upwards) to his motion [1] and hence he decelerates.

3. (a) Power, P = E / t
= 5250 / (25 x 60)
= 3.5 W [1]

(b) (i) Some of the energy from the Sun is used to heaat the pot (asssss s wewewewewewelllllll  as the water).
OR
The intensity of solar radiation on the apparatus chchc ana ged during the 25 minutes.
OR
The thermometer is touchingg ththee babase oof f ththhee popot t ana d d is not exactly measuring the 
temperrata ure of the water
OR
Clouds block sun rays fromm rreaeachchinng g ththee popot.t.
OR
The distancece oof f ththe e pot t frfromom tthehe Sun is large and some of the Sun’s energy is lost 
before rreaeachchinngg the wawateter.r.
Any onee [1[1]]

(ii) Q == mcmc
525050 == m m x x 424 00 x (29.0 - 27.0) [1]
m = 0.0 625

== 0.63 kg or 630 g [1]

(c) The air trapped in polystyrene [1] is a poor conductor of thermal energy [1/2].
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4. (a)

[1] Correctly draws a ray of light where the angle of reflection
is equals to the angle of incidence at R.

(b) (i) Refractive index, n = sin i / sin r
= sin 60 / sin 28
= 1.84  [1]

sin c = 1 / n
 = 1 / 1.84 [1/2]  ECF

c  = 32.9 [1]  ECF

Minimum angle  = 32.9 [1/2]  

(ii) This will ensure a small critical angle. [1]
Total internal reflection will take place more easily / more rays can undergo total
internal reflection. [1]

(c) Optical fibres can carry more information than copper wires.
OR
Transmission of information is faster.
OR
There will be lower energy loss / signal loss during transmission.
OR
Information can be transmitted over a longer distance. Any one [1]

5. (a)
(b)

[1] Draws a ray from B passing through the optical centre of the lens.
[1] Draws and label the image A’B’ correctly.
[1/2]  Draws a ray parallel to principal axis and passing through the lens to reach 

point B’. 
[1/2]  Indicates and label the focal length f correctly.

(c) The object must be placed less than the focal length from the lens. [1]

B’

A’f
(b)

(b)

(a)

(a)

www.KiasuExamPaper.com

= sin 60 / sin 28
= 1.84 [1]

sin c = 1 / n
 = 1 / 1.84 [1/2]  ECF

c  = 32.9 [1] ECF

Minimum angle  = 32.9 [1/2]  

(ii) This will ensure a small critical angle. [1]
Total internal reflection will take place moreeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeasasasasasaaasasasasaasasasaasaasasaasasasasaasasasaasasaasaasaaaasssssasaaassaassssssssssssssasssssasssasililililililillililillililililililillllilliliilllllilillillililiilililililliliiililliiiiilllliiiliiiilliliiiiiliililiiiiiiiliiiilillllllllyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy ////////////////////////////////// ///// ///// ////////////////////////// mmomomomomomomomommommomommomomomomomomommomomommomommmomomomomomommomomomomomomommmomommommommmmomomommmmommmmmmoooomomommmmmmoomommmmommomoomomomommmmomomomomommmmoommommmoooommmmmmooommmommommommomomoooooommoommmmoomoooomooorererrrrererrererererererereerererererererererererererererererererererererereereerrrereerrereeeeerereereererrrrrererererreereeeererreerererereereeeereeereerereeeeeeerrereerrrrrrrrrr rrrrrrrrrrrrrrrrrrrrrrrayayayayayayaaaaaaaaaaaaaaaaaaaaaaaa s s s s ss cacacacacacannnnnn unununununundededededederrrgrgrgr o total
internal reflection. [1]

(c) Optical fibres can carry more infoformation than coppeper wires.
OR
Transmission of information is faster.
OR
There will be lower energy loss / signalal loso s duringng ttraransnsmim ssion.
OR
Information can be transmitted ovever r a a longngerer ddistatancn e. Any one [1]

5. (a)
(b)

B’

A’f
(b)

(b)(b)

(a)

(a)
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6. (a) (i)
[1] Draws negative charges on the left side of X

and no positive charges on the right side.

(ii) The positive charges in Y attracts electrons from earth [1] as unlike charges
attract [1/2].
This induces a negative charge on the left side of X. [1/2]

(b) (i) Y moves towards X [1/2] as unlike charges attract [1/2].
When Y touches X [1/2], Y is discharged / neutralised [1/2] by the earth.
Y then moves away from X [1/2] due to gravitational force [1/2] and oscillates 
before coming to a rest.

(ii)

[1] Draws Y being suspended vertically by string A.

7. (a) Resistance of the whole circuit = V / I
= 1.50 / (6 x 10-3)
= [1]

Resistance of thermistor at 30°C = [1] 

Resistance of resistor R  = 250 - 150
= [1] ECF

OR

Resistance of thermistor at 30°C = [1]

Pd across thermistor = RI
= 150 x 6 x 10-3

= 0.9 V [1/2]

Pd across resistor = 1.5 - 0.9
 = 0.6 V [1/2]

Resistance of resistor R = 0.6 / 6 x 10-3

= [1]

(b) (i) Resistance of T at 60°C = 

Current on ammeter at 60°C = V / R
= 1.5 / (50 + 100)
= 10 mA  [1] ECF

_
_

_

Y
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Y then moves away from X [1/2] due to gravitational force [1/2] and oscillates 
before coming to a rest.

(ii)

[1] Draws ws YY being suspended d vertically by striing being suspended vertically by string AA.

7. (a) Resistance of the whole circuit = V / I
= 1.50 / (6 x 100-3-3))
= [1[[ ]

Resistance ofo  thermistor at 30°CC == [[1] 

Resistance of resistor R  ==R 252500 -- 151500
== [1] ECF

OR

Resistance of thermrmisistotor r atat 330°0 C = [1]

Pd acrossss tthehermrmisstotorr = rr RI
= 150 x 6 x 10-3

= 0.9 V [1/2]

Pd across resistor = r 1.5 - 0.9

Y
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(ii) When temperature increases, resistance of thermistor decreases [1/2].
This decreases the ratio of resistance of T to the total resistance of the whole
circuit.
OR
This decreases the ratio of resistance T to the resistance of R. [1]
The potential difference across T decreases. [1/2]

8. (a) A direct current does not produce a continuously changing magnetic field [1/2] in the
primary coil of transformer J [1/2].
This will not result in electromagnetic induction or no emf will be induced [1/2] in the 
secondary coil [1/2]. 

(b) Np / Ns = Vp / Vs
Np / 48 000 = 20 / 285 [1]

Np = 3370 [1] Accept 3368

(c) Stepping up the voltage will reduce the transmission current [1].
As power loss, P = I2R [1/2], this will reduce power loss as heat [1/2] in the cables.

Section B

9. (a)

Lamps in parallel [1/2] with voltmeter connected in parallel with the lamps [1/2]. 
An ammeter on each branch to measure the current through lamps. [1/2]  
A variable resistor or potentiometer is used to vary the potential difference across 
the lamps. [1/2] 
Deduct ½ mark if battery / power source missing  

(b) Values of potential difference is from 0.0 V to 2.0 V. [1/2]
The ratio of potential difference to current is constant / current is proportional potential
difference [1] showing that resistance is constant [1/2].

(c) Lamp Y has a lower current than lamp X [1] for any value of potential difference [1/2].
Lamp Y has a higher resistance than lamp X [1/2].
No marks for a simple answer e.g. ‘the resistance of Y is higher’.

(d) As power output P = V2 / R [1/2], X has a higher power output as its resistance is
lower [1].  Hence X is brighter [1/2].
No marks for a simple answer e.g. ‘X is brighter’.

A

A

V
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(b) Np / Ns = Vp / Vs
Np / 48 000 = 20 / 285 [1]

Np = 3370 [1] Accept 3368

(c) Stepping up the voltage will reduce the transmission current [1].
As power loss, P = I2R [1/2], this will reduce power loss as heatttttt [[[[[[1/1/1/1/1/1/2]2]2]2]2]2] iiiiinnnnnn ththththththe eeeee cables.

Section B

9. (a)

Lamps in paararallllelel [1/22]] wiwithth vvololtmtmt eter connected in parallel with the lamps [1/2]. 
An ammeter on eacachh brbrananchch tto measure the current through lamps. [1/2]  
A variabablele rresesisistotor oror ppoto entiometer is used to vary the potential difference across 
the lampps.s. [1[1/2/ ] 
Deduct ½½ mmara k k ifif bbattery / power source missing  g

(b) Values of potential difference is from 0.0 V to 2.0 V. [1/2]
The ratio of potential difference to current is constant / current is proportional potential

AA

A

V
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(e) Wind removes heat from the lamps [1/2] and lowers their temperature. [1/2]
As temperature lowers, the resistance of the lamps decreases [1/2] and hence current
is higher [1/2].

10. (a) When switch is closed, current flows through the coil [1/2] and produces a magnetic
field in the coil [1/2]
The right side of the coil is magnetised with a south polarity [1/2].  The magnet attracts 
the coil [1] as unlike poles attract [1/2] causing the cone to move to the right.

(b) The horizontal distance moved by the cone increases [1/2] non-linearly [1/2] with
current.
The strength of magnetic field in the coil increases with current or the coil becomes a
stronger electromagnet [1/2] and results in a greater attractive force between the coil
and the magnet [1/2].

(c) (i) An alternating current causes the coil to be continuously attracted and repelled by
the magnet. [1]
This causes the cone to vibrate [1] and a sound wave is produced.

(ii) The sound produced travel in a direction parallel to the vibration of the particles of
the cone. [1]

(iii) The sound heard is louder. [1]
As current increases, the amplitude of vibration [1] of the cone increases.

EITHER 
11. (a) (i) Point P marked at 60 cm mark on the manometer tube. [1]

(ii) Pressure of air  = Atmospheric pressure + hg
= 100000 + (1000 x 0.6 x 10) [1]
= 106000 Pa (1.06 x 105 Pa) [1]

(iii) h decreases. [1]

(b) The air molecules are moving randomly / continuously [1/2] at high speeds [1/2].
When the air molecules hit the walls of the tyre, a force is exerted [1/2] and this since
pressure is force per unit area [1/2], a pressure is exerted on the walls.

(c) (i) There is less surface area in contact with the ground [1/2].  Hence pressure
increases [1/2]. 

(ii) The air inside the tyre is compressed or volume of air inside the tyre
decreases [1].  The number of air molecules per unit volume inside the tyre
increases [1/2] and this increases the frequency of collision between the air
molecules and the tyre [1].  Pressure inside the tyre increases [1/2].

OR
11. (a) (i) For an object in equilibrium, the sum of clockwise moment about a pivot is equal

to the sum of anticlockwise moment about the same pivot. [1]

(ii) The clockwise moment due to spring balance is equal to the anticlockwise
moment due to rock about pivot [1/2].
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The strength of magnetic field in the coil increases with current or the coil becomes a
stronger electromagnet [1/2] and results in a greater attractive force between the coil
and the magnet [1/2].

(c) (i) An alternating current causes the coil to be continuously attracteteeeeedddddd ananananannd d d d d d repelled by
the magnet. [1]
This causes the cone to vibrate [1] and a sound wave is s s s s s prprprprprprododododododucucucucucu eeeeede .

(ii) The sound produced travel in a direction parallel to ttttttheheheheheheeeheheheeheeeehehheeheheheheheheeheheeeeeheheheeeeeeheeeheheheeheeheheeheeeeeheeheheeeeheeheheeheeeeeeeeeeeeeeheheehhhh vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvviiibibibibbibbbbibbbbibbbbbibbibbbibibibbibibbbbibbbbbbibibibbbibibbibbbibbbibbibibbbbbbibbbbbbbbbbibbbbbbbbbbbibibbbbbbbibbbibbiiiii rrrrrrarararararararrrarrararaarrararrararararaaaraaaaraaarararaaratitititititittttttttt oooono  of f ththththththe e pppppaparticles of
the cone. [1]

(iii) The sound heard is louder. [1]
As current increases, the amplitude of vibration [1]1 ofofffoffofofoffoffffoffofofffoffffofofofffoffffffffffffoofofoffffffofofofoffffffoffffffffoofffffoffffofffffffffoffffoffffff ttttttttttttttttthhhhhhhhehhhhhhhhhhhhhh  connnnnneeeeee inininininincreaaaaaaseseseseseses.s.s.s.s.s.

EITHER
11. (a) (i) Point P marked at 60 cm mark on the manometeer r tutube. [1]

(ii) Pressure of air = Atmospspheheriric c prp essusureree ++ hghg
= 10000000 ++ ((101 00 xx 00.66 xx 10)0) [1]
= 10600000 PPaa (1(1.00066 x x 10105 Pa) [1]

(iii) h decreases. [1]

(b) The air moleecuculeles ara e moooviv ngng rranandodomly / continuously [1/2] at high speeds [1/2].
When the airir mmolo ecululesese hhitit tthehee wwalls of the tyre, a force is exerted [1/2] and this since
pressure is force peper r ununitit aarereeaa [1/2], a pressure is exerted on the walls.

(c) (i) Therere ee isis llesese s susurfrfaca e area in contact with the ground [1/2].  Hence pressure
increasaseses [[1/1/2]2].

(ii) The air inside the tyre is compressed or volume of air inside the tyre
decreases [1].  The number of air molecules per unit volume inside the tyre

 
375



PRSS_2018_S4E_PRELIM_PHYSICS_6091_P2

24

As moment = force x perpendicular distance [1/2], a larger perpendicular distance 
of spring balance from pivot enables a reading less than 20 N / smaller reading 
[1] to be recorded on the spring balance.

(iii) Clockwise moment about pivot = Anticlockwise moment about pivot
6.5 x 33.0 = W x 10.0 [1]
W = 21.45

= 21.5 N [1] 2 or 3 sf

(b) Distance travelled = Area under the graph
2.5     = ½ x 7.0 x t [1]
t     = 0.714 s  [1] 2 or 3 sf

Assumption 1: The rock falls from rest / The initial velocity of the rock is 0 m/s.  [1/2] 
Assumption 2: The rock is experiencing free fall / accelerates constantly / there is no 

air resistance acting on the rock. [1/2] 

(c) Work done on the rock = F x d
= 21.5 x 2.5 [1] ECF
= 53.8 J  [1] 2 or 3 sf ECF

velocity / ms-1

time / s

7.0

t
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As moment = force x perpendicular distance [1/2], a larger perprprppppeeeeeendidiiiiicucucucucucular distance 
of spring balance from pivot enables a reading less than 20 N / ssmsmsmsmsmalleeeeeerr r rr r reading
[1] to be recorded on the spring balance.

(iii) Clockwise moment about pivot = Anticlockwise momomomomomomememememementntntntntnt aboutututututut ppppppivivivivivivotototototot
6.5 x 33.0 = W x 10.0 [1[1[1[1[1[111[11[[[[[[1[11111[1111[1[11111[111[1[11[[[[[[[[[[[ ]]]]]
W = 21.45

= 21.5 NNNNN [[[1[1[1[1[11[[11[1[1[1[1[1[111[11[111111[1[11[1[1[1[11[1[1[1[1[11[11111[11[11[11[11[1111[1[111[1[1[111[1[1111[11[1111[1[[1[1[11[1[[[[1[1[[1[1[[1[[1[11[1[11111[[ ]] 2] 2] 2]] 2]] 2] 2] 2] 2] 2]] 2] 2] 2222] 22] 2] 22] 2] 2] 2] 2] 2] 2] 2] 2] 222] 2] 2] 2] 2] 2] 2] 2] 2] 2] 22222] 22] 2] 2]] 2] 22] 2] 2] 2222] 2] 2] 2] 2] 2222] 22] 2] 2] 2]]] 2222] 222] 22] 2] 22222] 222222] 2]] 2] 2]]]]] 22]] 2]] 2]]] 222222222 ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooorrrrrrrrrr 333333 sfrrrrrrrrrrr

(b) Distance travelled = Area underrrrrr tttheheheheehe graphphphphphph
2.5   = ½ x 7.0 x tt [1[1111[1]
t     = 0.714 s [1[1[1[11[1] 2 or 3 sf

Assumption 1: The rock fallss fffroromm rereestst // TThehe iinin tial velocity of the rock is 0 m/s.  [1/2] 
Assumption 2: The rock is exexxpeperirir ene cicingng ffree faf ll / accelerates constantly / there is no

aiair reresis stanncece aactctiing on the rock. [1/2] 

(c) Work done oon ththe rockck == FF x d
== 21.5 x 2.5 [1] ECF
= 53.8 J [1] 2 or 3 sfr ECF

velocity / ms-1

time / s

7.0

t
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1 Which of the quantity is equivalent to one metre?

A 1.0 x 10-3 mm   

B 1.0 x 10-3 Mm

 C 1.0 x 106 km    

D 1.0 x 109 nm

2 Which is a scalar quantity?

A   weight  

B electric field 

C moment of a force

D electromotive force 

3 The diagram shows the velocity-time graph for the motion of a body. 

What is its displacement in the first 5 seconds? 

A  8.0 m B 12 m C 14 m D 16 m

4 A car of mass 1000 kg is moving at a constant speed of 20 m / s. 
What is the average braking force needed for it to come to a stop in 100 m?

A 1000 N B 2000 N C 3000 N D 4000 N

time (s)

velocity (m / s)

2

4

-2

-4

2 4 60
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5 A man is standing on a weighing scale inside a lift. The weighing scale reads 500 N 
when the lift is stationary. 

             
Which option describes correctly the reading on the weighing scale when the lift 
accelerates upwards and when the lift accelerates downwards?

lift accelerates upwards lift accelerates downwards

A
B 
C 
D

more than 500 N

less than 500 N

500 N

more than 500 N

less than 500 N

more than 500 N

less than 500 N

500 N

6 A man has to push a box weighing 500 N up a ramp from the ground to the raised 
platform.

                                               

Determine the minimum force required.

A  250 N

B 300 N 

C 500 N

 D 750 N

box

ramp
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7 Two metal blocks X and Y are hanging from the spring balances at the same location 
in the laboratory as shown below.

Which statement is true about X and Y? 

A They have same mass but different weight.

B They have same weight but different density. 

C They have different volume and different weight.

D They have different density and different mass.

8 Which force A, B, C or D would be the largest force required to be exerted in order to 
push the ball up the step?

  
9 An object of mass 2 kg is thrown vertically upwards. The kinetic energy of the object 

when it is at a height of 3.0 m above the ground is 4.0 J. 
Assuming negligible air resistance, what is maximum height reached by the object? 
(The gravitational field strength is 10 N / kg.)

A 3.2 m B 3.5 m C 3.8 m D 4.0 m

B D

A

C

step

ball
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10 A heavy nail is fixed firmly to a wall. It is pulled by a string at 40o to the vertical.        
The nail does not move.

Three forces act on the nail.
1 its weight W
2 the tension T in the string
3 the reaction force R between the nail and the wall

Which diagram, drawn to scale, represents the three forces in size and direction? 
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11 In the arrangement shown in the diagram, a person of mass 50 kg is standing on a  
piston of area 2500 cm2. 

  
Calculate the height h of the column of water. 

 (The gravitational field strength is 10 N / kg and the density of water is 1000 kg / m3.) 

 A 0.2 m B 2.5 m C 5.0 m D 10.0 m

12 When fine pollen grains suspended in water are viewed under a microscope, they are 
seen to be making small random movements. 
Which sentence explains this observation? 

A There are convection currents in the water.

B The pollen grains are being hit by water molecules.

C The pollen grains are moving and colliding with one another.

D The pollen grains are living organisms so they move around.

13 The pressure of a gas in a cylinder is the same at all points in the cylinder. 
Which statement explains this?

A The molecules of the gas are all of the same size.

 B The molecules of the gas attract one another.

 C The molecules of the gas move at different speeds.

 D There are many molecules, all moving at random.  

h

piston of area 2500 cm2

water
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14 The diagram shows a flask of coloured liquid. A narrow tube passes through the 
stopper. When the flask is left in pure melting ice, the liquid column measured  
100 mm. When the flask is left in boiling water, the liquid column measured 250 mm.
When the flask is left in oil at a constant temperature, the length of the liquid column 
became 190 mm.

What is the temperature of the oil?

        A 60 oC  B 90 oC C 135 oC D 190 oC 

15 Aluminium foils are commonly used to wrap sweet potatoes which are to be cooked in 
a barbecue fire as shown in the diagram.  

                       

How should the sweet potatoes be wrapped if the aluminium foil has one shiny side 
and one dull side?

A The shiny side should be on the outside because it is a better emitter of radiation. 

B The shiny side should be on the outside because it is a better conductor of heat. 

C The dull side should be on the outside because it is a better absorber of radiation.

D The dull side should be on the outside because it is a better conductor of heat. 

Outside Inside 

Sweet potatoAluminium foil
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16 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 results from blowing the air?
  

rate of evaporation of ether temperature of ether heat transfer 

A
B 
C 
D

increases

increases

decreases

decreases

rises

falls

falls

rises

from water to ether

from water to ether

from ether to water

from ether to water

17 The ratio of the masses of two metal blocks G and H is 1: 2. They are both heated 
uniformly using identical heaters. The temperature-time graphs of the blocks are 
shown below.

What is the ratio of the specific heat capacities of G and H? 
  

A 1:1 B 1:2 C 2:1 D 4:1

a film of water ether

3 6

25

50

75

100

time / s

temperature / oC

0

G H

wooden board

blown air

glass tube
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18 A vibrator is placed at the centre of an inclined ripple tank as shown.

How does the wavelength of the water wave change when it is moving towards the 
two ends P and Q of the ripple tank?

towards P towards Q

A
B 
C 
D

decrease

decrease

increase

no change

decrease

increase

decrease

no change

19 The diagram shows the position of air particles at a particular instance when a sound 
wave is passing.

The wavelength is the distance between

A 1 and 2

B 1 and 3

C 1 and 4

D 2 and 5

20 The diagram shows different regions of the electromagnetic spectrum with some of the
regions identified.

Which region contains waves that can be used to detect counterfeit notes?

ripple tank
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21 Three students stand 1 m apart in front of a plane mirror that is 1 m long.

  
Student X stands in line with one edge of the mirror as shown above.

How many students can see the images of the other two?

A 0 B 1 C 2 D 3 

22 The diagram shows the path of a ray of light as it strikes the water-to-air boundary.

What is the speed of light in water?

A  1.93 x 108 m / s 

B 2.30 x 108 m / s 

C 3.00 x 108 m / s 

D 3.20 x 108 m / s 

23  During a thunderstorm, a bolt of lightning sends out an electric charge of 20 C from a
thundercloud to the Earth. If the energy produced by the lightning is about 500 MJ, 
determine the potential difference between the thundercloud and the Earth.

A 25 MV B 500 MV C 10 000 MV D 40 000 MV

1m 1m

1m

Student X Student Y Student Z

Mirror
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24 An isolated conducting sphere P has a charge distribution shown below. 

A similar sphere Q, connected to Earth by a long wire, is brought close to P.  
Which diagram shows the final distribution of charge on the two spheres?

  
A       B  

C       D

  
25 Which graph shows the I / V characteristic for a semiconductor diode?

26 The diagram below shows a circuit.  

P Q

What is the effective resistance between terminals P and Q?

A B 15 C D

P Q

A                                B                                C                                D

+

+
+

+
+

+
++

P

+-

+

+
+

+

P
+
+
+

+ +

+
+

+

+

+
+

Q

--
-
-
- - - +

+
+

+
P

+
+ +

+ +

+
+

+

+
+

+

Q

--
-
-
- - -

- +

+

+
+

+
P

+
+ +

+

-
-

-
Q

-
-
-
-

-

- - +

+

+

+
P

+
+
+

+
Q

--
-
-
- -

-

-
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27 An electric heater has two heating coils with identical resistances. They can be 
connected in three different ways as shown in circuits X, Y and Z below.

Which of the following correctly ranks the 3 circuits from the lowest to the highest 
based on the power of the circuit?

  
lowest power medium power highest power

A
B 
C 
D

Y

X 

Z 

Z 

X

Z 

X 

Y 

Z

Y 

Y 

X 

28 An electric iron marked 1000 W, 240 V is connected to a 120 V mains supply.
What is the power dissipated by the electric iron?

A 250 W B 500 W C 1000 W D 2 000 W

29 A light-dependent resistor (LDR) and a thermistor are connected in series with a 
battery.

Which conditions cause the potential difference across the LDR to be the smallest?

A bright and cold

B bright and hot

C dark and cold

D dark and hot
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30 The cost of a unit (kWh) of electricity is 10 cents.

appliance power rating time used

lamp

heater

cooker

100 W

1.5 kW

3 kW

5 hours

3 hours

30 minutes

What is the total cost when all these appliances are used in the times shown above? 

A 6.5 cents B 65 cents C 265 cents D 5060 cents

31 Which statement best describes an example of induced magnetism?

A A bar magnet attracts a piece of soft iron.

B A bar magnet loses its magnetism if it is repeatedly dropped.

C A bar magnet, swinging freely, comes to rest pointing in the North-South direction. 

D Two North poles repel each other, but a North pole attracts a South pole.

32 The magnetic field lines of two bar magnets are shown below. The direction of one of 
the field lines is also shown.

  

  Which diagram represents the correct arrangement of the magnets?

A 

B 

C 

D 

N S N S

S N N S

S N S N

N S S N
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33 The diagram below shows a circuit with a wire connected to a battery and the switch 
S. The compasses X and Z are placed above the wire and the compass Y is placed 
below the wire.

When switch S is closed, which diagram correctly shows the orientations of the 
compass needles?

34 The diagram shows a model circuit breaker. If the current flowing in the circuit is 
excessive, the electromagnet attracts BC to break the circuit.

Which statement about the circuit breaker is correct?

A BC is best made of copper.

B The circuit breaker is suitable for circuit carrying an alternating current. 

C The limiting current in the circuit increases if the current in the circuit is reversed.

D The limiting current in the circuit will not change by placing a soft iron core inside 
the coil.

A

C

B

D
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35 Two parallel, vertical wires each carry an upward current.             
Which diagram shows the magnetic field pattern around the wires and the direction of 
the force F on each wire?

36 The diagram shows a pivoted coil held between the two poles of a magnet.              
The pivoted coil carries a steady current in the direction shown.

When viewed as shown, in which direction does the coil rotate and what is the value 

direction

A
B 
C 
D 

anticlockwise

anticlockwise

clockwise 

clockwise 

90 º

180 º

90 º

180 º
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37 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.

Which process 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 

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 there is no induced electromotive force in the 
coil?

A at Q only

B at R only

C at P and Q

D at P and R
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39 The number of turns between each pair of output terminals of a transformer is shown 
in the diagram.

Between which two terminals will the output be 12 V?

A P and Q

B Q and R

C R and S

D P and R

40 The diagram shows a long transmission line supplying energy at 230 V to two houses 
X and Y without using transformers. In both houses, electric heaters are switched on.

  
The occupier of house X switches off the heater in his house. 
What happens in house Y?

the voltage supplied to house Y the power supplied to house Y

A
B 
C 
D 

decreases

decreases

increases

increases

decreases

stays the same

increases

stays the same

End of Paper

www.KiasuExamPaper.com 
394



1 

[Turn over

Class Register No.

Candidate Name

  
PEIRCE SECONDARY SCHOOL

PRELIMINARY EXAMINATION 2018
SECONDARY 4 EXPRESS

PHYSICS 6091 / 02
Paper 2 Theory 11 September 2018

1 hour 45 minutes
Candidates answer on the Question Paper.
No additional materials are required.  

INSTRUCTIONS TO CANDIDATES
Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen in the spaces provided on the Question Paper.
You may use a pencil for any diagrams and graphs.
Do not use paper clips, highlighter, glue or correction fluid.

Section A.
Answer all questions.

Section B
Answer all questions. Question 12 has a choice of parts to answer.

Candidates are reminded that all quantitative answers should include appropriate units.
The use of an approved scientific calculator is expected, where appropriate.
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 all your work securely together.
The number of marks is given in brackets [   ] at the end of each question or part question.

For Examiner’s Use
PARENT’S 

SIGNATURE Section A

Section B

Total

This paper consists of 21 printed pages and 1 blank page.
Setter: Mrs Hsu L K

www.KiasuExamPaper.com 
395



2 

[Turn over

Section A (50 marks)
Answer all the questions in this section.

1 A petrol-driven car accelerates from rest to its cruising speed along a straight level road.
  

(a) State the main energy changes in the car and in its surroundings, when

1. the car is accelerating,  

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

2. the car is cruising at a constant speed. 

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

(b) The car now moves up a slope with constant speed. 
Explain whether the rate of petrol consumption will increase, stay the same or 
decrease.        

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

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

2 A small jet plane which can carry six people is shown in Fig. 2.1.y

Fig. 2.1

The mass of the fully-loaded plane is 2560 kg. It is initially at rest. When the plane is 
taking off, the two jet engines can exert a total thrust force of 8000 N and the friction 
between the wheels and the ground is 340 N. Both forces remain constant during 
take-off.

(a) Calculate the acceleration of the plane as it starts to move.

acceleration = .............................. [2]
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(b) Explain what happens to this acceleration as the plane speeds up.

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

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

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

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

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

(c) The average acceleration during take-off is 2.2 m / s2. 

(i) Calculate the time that the plane will take to reach a take-off speed of 
55 m / s.

time taken = ............................. [1]

(ii)    What is the minimum length of the runway that is required for the plane to 
take off?

minimum length = ............................... [2]

(d) Suggest why the wheels of the plane are folded into the body of the plane after 
take-off.

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

  .............................................................................................................................. [1]
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3 An archer pulls the string of his bow and it is stretched a horizontal distance of 
40 cm as shown in Fig. 3.1. As he releases the string, an average force of 150 N acts 
on the arrow before it loses contact with the string.

Fig. 3.1

(a) Calculate the average work done on the arrow.
  

work done = …………………… [1] 

(b) What is the speed of the arrow as it leaves the bow, if the arrow has a mass of    
100 g?  

speed = ...…………………. [2] 

(c) State two ways in which the speed of release may be increased.  

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

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

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

……………………………………………………………………………………...…..... [2]
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4 A radar system, such as the one shown in Fig. 4.1, is often used in airports for air traffic 
control. The system consists of microwave transmitters and receivers arranged in a 
spherical structure. By emitting microwave signals and receiving reflected signals, the 
radar system provides tower controllers with information on the movement of aircrafts
approaching the airport.

Fig. 4.1

An aeroplane is approaching the airport. The time delay of receiving a microwave signal 
reflected from the aeroplane is 9.0 x 10-5 s.                               

(a) What is the distance of the aeroplane from the air traffic control system?

distance = ................................ [2]

(b) The wavelength of the microwave signal is 4 cm. Calculate its frequency.

frequency = ................................... [2]
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(c) Explain why the microwave transmitters and receivers are arranged in a spherical 
structure.

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

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

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

(d) Stealth fighter planes are “invisible” to radar systems because they prevent the 
microwave signals from being reflected back to the receiver of the system. 
Suggest one way in which stealth fighter planes can achieve this.

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

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

.............................................................................................................................. [1] 
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5 Fig. 5.1 shows the temperature changes of a solid substance as thermal energy is 
supplied to the substance at a constant rate.

(a) State the process that is happening between P and Q.        
  

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

(b) Explain, in molecular terms, what happens to the energy supplied between:

(i) P and Q;              

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

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

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

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

(ii) Q and R.                                                                                                                     

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

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

(c) State how the specific heat capacity of the liquid differ from the specific heat 
capacity of the solid, and explain how you deduced this from the graph shown 
in Fig. 5.1.                     

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

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

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

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

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

Fig. 5.1
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6 Fig. 6.1 shows the object and its image with ray X moving towards a converging lens. 

Fig. 6.1

(a) (i) Draw, on Fig. 6.1, one ray to locate the focal point of the lens. 
  Mark the focal point with the letter F.              [1]

   
              

(ii) Determine the focal length of the lens in Fig. 6.1.              

       
focal length = .................................... [1]

   
(iii) Complete the path for ray X.           [1]

(b) If the top half of the converging lens is removed, state and explain whether the 
image is still formed.  

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

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

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

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

top half of converging lens

Principal 
axis

4.0 cm

4.0 cm

ray Xobject

image
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7  A cling film, shown in Fig. 7.1, is a thin plastic film typically used for sealing food items 
in containers to keep them fresh over a longer period of time. The film clings onto many 
smooth surfaces and thus can remain tight over the opening of a container without 
adhesives or other devices. It is made of a material which becomes charged easily.

Fig. 7.1

(a) Explain, in terms of charges, how a neutral cling film is different from a charged 
cling film.

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

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

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

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

(b) A student tries to peel a cling film from its roll. He does this with much difficulty as 
he finds that the cling film tends to ‘stick’ to the roll.
Explain, in detail, why this happens.

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

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

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

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

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

.............................................................................................................................. [3] 
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8 (a) Fig. 8.1 shows an iron ring suspended by a thread. A bar magnet is held close to 
   the ring. The iron ring is attracted to the magnet.

Fig. 8.1

   Explain why the iron ring is attracted to the bar magnet.

 ………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

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

(b) Fig. 8.2 shows an aluminium ring suspended by a thread, close to a bar magnet.

Fig. 8.2

  Explain why the aluminium ring is not attracted to the magnet.

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

  …………………………………………………………………………………………... [1]
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(c) When the N-pole of the bar magnet in Fig. 8.2 is moved quickly towards the 
aluminium ring, there is an induced current in the ring and the ring moves away 
from the bar magnet. 

(i) Explain why a current is induced in the aluminium ring.

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

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

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

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

(ii) Explain why the aluminium ring moves away from the magnet.

 ……………………………………………………………………………………….. 

 ……………………………………………………………………………………….. 

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

 …………………………………………………………………………………….. [2]
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9 An alternating input voltage is applied across the Y-plates of a cathode ray oscilloscope
and produces the trace shown in Fig. 9.1.

Fig. 9.1

If the peak voltage of the alternating input voltage is 5.0 V and its frequency is 50 Hz, 
determine the

(a) Y- gain setting,

Y – gain setting = ............................. V / cm [1]

(b)  time - base setting, 

time - base setting = ............................ ms / cm [1]

(c) Sketch on Fig. 9.1, the new trace which will be obtained for the same input voltage 
if the Y-gain is changed to 10 V per division and the time-base setting to 5.0 ms 
per division.                            [2]
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Section B (30 marks)
Answer all the questions from this section.

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

10 Fig. 10.1 shows a sonar which is used to determine the speed of a vehicle. 
The sonar sends pulses of ultrasound towards oncoming vehicles and receives the 
reflected pulses.  

                    
Fig. 10.1

A time-strip showing when the pulses are emitted and received is printed as shown in 
Fig. 10.2. The speed of ultrasound in air, at room temperature, is 340 m / s. The car is 
travelling at a constant speed, v, to the left.

            

Fig. 10.2 (Not drawn to scale)

(a) At time t = 0 s, the sonar emits a pulse P1. At time t = 0.4 s, the sonar receives the 
reflected pulse R1. The time-strip for these two recorded pulses are shown in 
Fig. 10.2.

(i)   State the time that the emitted pulse P1 will meet the oncoming car.

time = .............................. [1]
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  (ii) Calculate the distance S1 of the car from the sonar.

distance S1 = ............................... [2]

(b) At time t = 1.0 s, the sonar emits a second pulse P2 and receives the second 
reflected pulse R2 at time t = 1.3 s. The car is now at a distance S2 from the sonar. 
The time-strip for these two recorded pulses are shown in Fig. 10.3.

          

Fig. 10.3 (Not drawn to scale)

(i) Calculate the distance S2 of the car from the sonar.

distance S2 = ............................. [2] 

  (ii)   Calculate how far the car has moved to the left during this period of time.

distance moved = ................................ [1]
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(c) Determine the speed, v, of the car.

speed of car v = ............................... [2] 

(d) (i) Explain why the reflected pulse is smaller in amplitude than the emitted   
         pulse.

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

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

(ii) Describe, using ideas about the vibration of molecules in the air, what is 
meant by a lower amplitude. 
      
...........................................................................................................................

                         ...................................................................................................................... [1]
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11 Fig. 11.1 shows a rigid rectangular card which has a rectangular hole cut out in the 
centre. 
Fig. 11.2 shows the setup used to measure the acceleration of the card as it falls 
freely to the ground. A torchlight which is directed towards the light dependent resistor 
(LDR) is turned on. A computer is used to measure the potential difference across RS. 

       Fig. 11.1      Fig. 11.2

Fig. 11.3 shows the graph of potential difference (p.d.) across RS against time.
   

     

Fig. 11.3

R

S

+5.0 V

0.0 V

torchlight
card falls
freely

LDR
bottom

top

5.0 cm

5.0 cm

20.0 cm

0     0.0490 0.1516 0.2784 0.3003

4.00

0.50
time / s

time
interval 1

time
interval 2

p.d. / V
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(a) State what happens to the resistance of the LDR as the card falls.

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

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

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

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

(b) Explain why the p.d. across the variable resistor drops to 0.50 V. 

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

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

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

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

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

(c) Explain why time interval 1 is longer than time interval 2 (as shown in Fig.11.3) 
when the rigid card falls.

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

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

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

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

(d) Calculate the average acceleration of the card in cm / s2. 

acceleration = ............................. cm / s2 [4] 
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12  EITHER
In order to check whether a pipe section is leaking, both ends of the pipe are sealed. 
A syringe is connected to one end while a water manometer is connected to the other 
end as shown in Fig. 12.1. 

                          piston

The syringe initially contains 120 cm3 of air while the pipe has 6000 cm3 of air. 
All the air initially has a pressure of 1.00 x 105 Pa.
The piston of the syringe is then pushed in and held steadily in position. 
This causes the volume of air in the syringe to decrease. 

  
(a) Explain, in terms of molecules, why the pressure of the air inside the pipe

increases when the piston of the syringe is pushed in.    

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

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

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

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

(b) Assuming that the pipe does not leak and the temperature of the air inside the 
        pipe remains constant when the piston is pushed fully in and held in place,

  calculate 

  (i) the new air pressure in the pipe in Pa,

       pressure = …………………….. Pa [2]

Fig. 12.1

pipe section

syringe

120 cm3 of air

water manometer
6000 cm3 of air
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(ii) the difference in water levels in both arms of the manometer.
(Assume the strength of the Earth’s gravitational field is 10 N / kg and the 
density of water is 1000 kg m-3.)   

    difference in water levels = …………………….. [2]

(c) If the pipe is leaking very slowly, what will be the observation after the piston is 
pushed fully in and held in place.     

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

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

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

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

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

(d) State one way how the manometer could be modified to give a larger difference     
                 in liquid level for the same pressure in the pipe.    

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

…………………………………………………………………………………............. [1]
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12  OR

A farmer connects a house to the mains supply of electricity.                            
The house is at a long distance from the nearest 230 V mains supply of electricity. 
Fig.12.2 shows the mains supply connected to the house.

Fig. 12.2 
(a) The farmer uses 230 V lamps in the house but they do not light up at their normal 

brightness. Explain why the lamps are dim. 

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

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

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

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

(b) The farmer added transformers, as shown in Fig.12.3. 

                                                         Fig. 12.3 
The lamps in the house now light up at their normal brightness.                         
Explain why the lamps are now brighter. 

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

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

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

.............................................................................................................................. [2]
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(c) Explain in detail how a transformer produces an output voltage.   

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

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

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

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

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

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

(d) The 230 V mains supply provides 690 W of power to transformer A in Fig.12.3. 

  (i) Calculate the current supplied to the transformer. 

current = ............................ [1]

(ii) Calculate the energy supplied to the transformer in 10 minutes.                                    
Give your answer in joules.   

energy = ............................ J [2]

END OF PAPER 2 
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2018 Preliminary Examination 
4E Physics (6091/2)

Marking Scheme

Section A (50 marks)
Questi
on No.

Answers Marks

1(a)

(b)

1. Chemical energy in the fuel is primarily converted to kinetic energy of
the car.

2. Chemical energy in the fuel is mainly converted to work done against
friction and air resistance.

The rate of consumption of petrol will increase as the car has a net gain in 
energy due to its increasing gravitational potential energy.    

B1

B1

B1

2(a)

(b)

(c )(i)

(ii)

(d)

Fnet = 8000 - 340 = 7660 N

From Fnet = ma, a = 7660 / 2560
= 2.99 m/s2 (3SF) 

As the plane speeds up, the air resistance it experiences increases. 
Since the forward force is constant, the net force acting on the plane
decreases and this leads to a decrease in its acceleration. 

Using a = (v – u) / t, t = (55 – 0) / 2.2
= 25 s

Minimum length of runway = area under v-t graph
Length = 1/2 x 25 x 55 ECF

= 687.5 m 
= 688 m (3SF) 

The wheels are folded into the body of the plane to reduce air resistance 
when in flight.

C1

A1

B1
B1 

A1

M1

A1

B1

3(a)

(b)

Work Done = F x d
= 150  x 0.4 (deduct 1 mark if unit is wrong)
= 60 J

½ m v2 = 60
½ x 0.100 x v2 = 60 ECF for energy

v = 34.6 m / s (3SF)

A1

M1
A1
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(b)

the car.

2. Chemical energy in the fuel is mainly converted to work done agagagagagagaiaiaiaiaiainsnnnnn t
friction and air resistance.

The rate of consumption of petrol will increase as the ccarararararar hhhhhhasasasasasas aaaaaa netettttt ggggggaiaaaaa n inininnnn 
energy due to its increasing gravitational potential eneeeeeergrgrgrgrgrgyyyyyy..    

B1

B1

2(a)

(b)

(c )(i)

(ii)

(d)

Fnet = 8000 - 340 = 7660 N

From Fnet = ma, a = 7660 / 2560
= 2.99 m/s2 (3SF) 

As the plane speeds up, the air resistance it exe periences innnnnccccccreaeaeaeaeaeases.
Since the forward force is constant, the net force e acacting on ththththththeeeeee plane
decreases and this leads too aa deecreae se in itss acaccecec leleration.

Using a = (v – u) / t, t = (5(55 5 – 0)0) // 222.2.2
== 2525 ss

Minimum llenee gtgthh of rununwaway y === ararea under v-t graph
Lengthth = 1/11 2 x 25252525252525252525252525252525252522222 x x 5555 ECF

= 6887.7.7 5 5 mm
== 6868888 mm (3(3SF) 

The e wwheheelele s s aare folded into the body of the plane to reduce air resistance
whenn iin n flflight.

C1

A1

B1
B1 

A1

M1

A1

B1

W k D F d
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(c) Pull the string a longer horizontal distance back. 
Use a lighter arrow.

B1 
B1 

4(a)

(b)

(c)

(d)

Speed of microwave, c = 3 x 108 m / s

Distance of the aeroplane = 1/2 x (3 x 108) x 9.0 x 10-5 ECF
= 13500 m

Using v = f f = (3 x 108) / 0.04 ECF for value of c = 3 x 108

=   7.5 x 109 Hz (deduct 1 mark if unit is wrong

The spherical structure allows microwaves signals to be sent and received 
from all directions, hence providing the tower controllers with accurate 
information of all incoming aircrafts. 

The body of the fighter planes absorbs the microwaves and hence 
prevents them from being reflected back.
or
The body of the fighter plane is shaped in a way that reflects the 
microwave signals away from the source.

B1

A1

M1
A1

B1

B1

5(a)

(b)(i) 

(ii)

(c)

Melting

Energy is gained by the solid to overcome the intermolecular bonds
between the molecules so that there is a change of state from solid to 
liquid. 
This results in an increase in the internal potential energy of the liquid 
molecules.

Energy is gained by the liquid to increase the internal kinetic energy of the 
molecules. So the temperature of the liquid increases. 

The specific heat capacity of the liquid is higher than the specific heat 
capacity of the solid. 

gradient of the line = rate of change in temperature of the substance

P t = m c so          c = P / (m ( / t))

The gradient of the line OP (solid) is greater than the line QR (liquid).
The rate of heat supplied (P) to the substance of mass m is constant.
Therefore the specific heat capacity c of the solid is smaller than that of the 
liquid.

B1

B1

B1

B1

B1

B1

B1
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B1

B1

B1

B1

B1

(b)

(c)

(d)

Using v = f f = (3 x 108) / 0.04 ECF for value of c = 3 x 108

=  7.5 x 109 Hz (deduct 1 mark if unitttttttttttttttt iiiiiiiiiisssssssssssssssss s wrwrwrwrwwwwrwwwrwwrwwwww ong

The spherical structure allows microwaves signals to be sent annnnnndddddd recececeeeeivivivivivived 
from all directions, hence providing the tower controllers withththththth acacacacacaccucucucucuc rararararaatetetetetete 
information of all incoming aircrafts. 

The body of the fighter planes absorbs the microwaveveveveveveeeeeeeeeeeeessssssssssssssssssss anananananannannnnnaannnnnnnnnnnnnnnnnnnnndddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd hehehehehehehhh nce
prevents them from being reflected back.
or
The body of the fighter plane is shaped in aaaaaaa wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwayayayayyyayayyyayyayyayayayyayayayayayaayyyyyayaayayayayyaaaaayayayayyaaaayayyayyayayayaaayaayayayaaaaayayayyayaayayayayayayayyyaaaayyyaaayayaaaayyyaaaaayyyaaaaayayaayyyyaayyayayyyyyaayyyayyyyaaayyyyyyyyy ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthahahahahahhahhahahahahahhahahahaahahhahahahaaahahaahahahahaahahhahahaahaaahaaaaahaahaaaaaahahahaaaaaaaaaaaaaaaaaahaaaaahaaaaahaaahhhahhaahhhhahahhaahhahhhahhaaaaahaaaahaahhaaahaaaaaaahaaaatttttttttttttttttttttttttttttttttttttttttttttttttttt tttt tttt ttttttttt ttttttt rererererererereererereeereereeeeerereeeeereeeeeereeeeeeereeeerereeererereeeeeeeeeeeeeeeeeereererereereeeeeerrreereerrreereerrerrerrerrrerrereeflflfflffffflffflfflflflflflfffflfffffflflflflfffflflflflflflflflfflflflflffflflflflffflflflfflfflffflffflllllflflfflfflfllfffflfflllffffflffffllffffffflf eeeeeeeeeeececececcececcecececeeeeeececeeeeecececeeeeeeeeeeececeeeeceeeceececeectttttttttststsssssttttttsssttttsttsssssss tttttthehehehehehe 
microwave signals away from the source.

M1
A1

B1

B1

5(a)

(b)(i) 

(ii)

(c)

Melting

Energy is gained by the solid to overcome the intnterermom leculaarrrrrr bbbbobob nds
between the molecules so tthahat ththerre e is a chanangegee oof f state from solid to
liquid. 
This results in an increase iinn ththe e ininternrnalal ppototenentitialal energy of the liquid
molecules.

Energy is gained by the lliqiquiu d  too inincrcreaeases ttheh  internal kinetic energy of the
molecules. So the temppererataturure e of thhe liquid increases.

The sppececifificc hheat cacapapacicityty oof f the liquid is higher than the specific heat 
capacicityty oof thee sosos lilidd.

grgradaddieientnt oof f ththe e lilinene = rate of change in temperature of the substance

P t = mm cc so          c = P / (m ( / t))

The gradient of the line OP (solid) is greater than the line QR (liquid).
f ( ) f

B1

B1
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6(a)

(i)

(ii)

(iii)

(b)

correct ray drawing
correct marking of F

focal length = 2x4 = 8.0 cm

correct subsequent ray drawing for ray X

The image is still formed as 
all the rays from the object can still be refracted through the bottom part of 
the lens. 

C1

A1

B1

B1
B1 

7(a)

(b)

A neutral cling film has an equal number of positive and negative charges 
while
a charged cling film has an excess of either positive or negative charges.

When the cling film is peeled from the roll, friction between the surfaces 
will cause electrons to be transferred between the peeled cling film and the 
one remaining on the roll.
One side of the cling film will lose electrons and become positively
charged, while the other side will gain electrons and become negatively
charged.
Since unlike charges attract, the attractive forces between these two sides 
will cause the cling film to ‘stick’ to the roll.

B1

B1

B1

B1

B1

8(a)

(b)

(c )(i)

Iron is a magnetic material so it becomes magnetized by induction with an 
induced South pole facing the North pole of the bar magnet.
Unlike poles attract. So the iron ring is attracted to the bar magnet.

Aluminium is a non-magnetic material so it will not be attracted to the bar 
magnet.

As the bar magnet moves quickly towards the aluminium ring, there is a 
change in magnetic flux linkage with the ring / cutting of magnetic flux by 
the ring. 
So electromagnetic induction occurs and an induced current is produced in 
the ring. 

B1

B1

B1

B1

B1

top half of converging lens

4.0 cm

4.0 cm

ray Xobject

image
F
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6(a)

(i)

(ii)

(iii)

(b( )

correct ray drawing
correct marking of F

focal length = 2x4 = 8.0 cm

correct subsequent ray drawawwiningg fofor r raray y XX

The image is still formed asas 
all the rays fffror mm ththe obobjejectct ccanan sstill be refracted through the bottom part of 
the lens. 

C1

A1

B1

B1
B1 

7(a)

(b)

A neutraral clinng g fifif lmlm hhasas an equal number of positive and negative charges 
whwhililee
a chchcharargegedd clinngg fifilm has an excess of either positive or negative charges.

When tthehe cling film is peeled from the roll, friction between the surfaces 
will cause electrons to be transferred between the peeled cling film and the
one remaining on the roll.

B1

B1

B1

top half of converging lens

4.0 cm

4.0 cm0

ray ray XXXobjecteobject

iimimimimimimmimmmimimimimimmimimimimmmmimimmimimimimmmimimimimmimmimmmmimmimmmmmmimmmmmmmimmmmmmimmmmmmmimimimmmimmmimimimmiiimmmmmmagagaagagagagagagagagagagagagagaggagagagaaagagagggggagagagagagaaagagggagagaaaaaaaaaagagagaaaaaaaagaaagaagaagagaaaagagaaaaaagagaaaagaaaaagagaagaaaagagagagaagaggaaggaaagggaagagaaaagagggaggaagaaaagggaggagggggggggggggeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeemmmmmmm ggggg
FF
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(ii) According to Lenz’s Law (Law of Conservation of Energy), the induced
current flowing in the metal ring will produce its own magnetic field with its
North pole facing the North pole of the bar magnet approaching it.
Like poles repel so the freely suspended ring will swing away from the bar 
magnet.

B1
B1 

9(a)

(b)

(c)

Peak voltage = 5.0 V, so Y gain setting = 5.0 V / cm

T =  1/f      = 1/50  = 0.020 s = 20 ms
so 1 div = 0.02 2 = 0.01s = 10 ms
hence,                  time-base = 10 ms / cm

A1

A1

A1

A1

correct height

correct period
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(ii) According to Lenz’s Law (Law of Conservation of Energy), the induced
current flowing in the metal ring will produce its own magnetic fiieleldd wiwithth its
North pole facing the North pole of the bar magnet approachingg it.
Like poles repel so the freely suspended ring will swing awayay ffrorom m ththe e bar 
magnet.

B1
B1 

9(a)

(b)

(c)

Peak voltage = 5.0 V, so Y gain setting = 5.0 V / cm

T =  1/f      = 1/50  = 0.020 s = 20 ms
so 1 div = 0.02 2 = 0.01s = 10 ms
hence,                  time-base = 10 ms / cm

A1

A1

A1

A1

correct height

correct period
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Section B (30 marks)
Question 

No.
Answers Marks

10(a)(i)

(ii)

(b)(i) 

(ii)

(c)

(d)(i) 

(ii)

The emitted ultrasound pulse will meet the vehicle at time t = 0.2 s.

Using distance s1 = constant speed x time taken 
= 340 m/s x 0.2 s 
= 68 m

Distance s2 = 340 x (0.3 / 2) 
= 51 m

The difference in distance, s1 – s2 = 68 – 51 = 17 m ECF

The time interval between the 2 emitted pulses reaching the car 

= 1.15 – 0.2 = 0.95 s

During this time interval, the car advances 17 m.

So the speed of the car, v = 17 / 0.95 = 17.9  m / s (3SF) 

As the sound wave passes through the air and reflects back, part of the 
wave energy is dissipated into the surrounding air and absorbed by the 
reflecting surface. So the reflected pulse is smaller in amplitude than 
the original pulse. 

The air molecules vibrate with smaller maximum displacement from 
their original position.

A1

M1
A1

M1
A1

A1

C1

A1

B1

B1

11(a)

(b)

When light from the torchlight is blocked by the card, the resistance of 
the LDR increases. 
When the light is not blocked by the card and reaches the LDR, the 
resistance of the LDR decreases. 

When light is blocked by the card, the brightness around the LDR is 
low, hence the resistance of the LDR increases.  

When resistance of LDR increases, the potential difference across the 
LDR also increases.

Since the variable resistor is in series with the LDR, when p.d. of LDR 
increases, the p.d. across the variable resistor will decrease.  
(emf = VRS + VLDR)

B1

B1

B1

B1
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(b)(i) 

(ii)

(c)

(d)(i) 

(ii)

Distance s2 = 340 x (0.3 / 2)
= 51 m

The difference in distance, s1 – s2 = 68 – 51 = 17 m ECECECECECECECECECECECECECECCCF

The time interval between the 2 emitted pulses reaaaaaachchchchchchinininininingggg g g ththththththeeeee e car 

= 1.15 – 0.2 = 0.95 s

During this time interval, the car advances 1111111111117777 777777777777777777777777777777777777777 7777777 77777 77777777 mm.mmmmmmmmmmm.m.mm.mmmmmmmmmmmm.m.m.m.mmmmmm.m.mmmm.m.mmmmmm.mmm.mmmm.mmmm.mmmmmmmmm.mmmmmmm.mmmmmmmmmmmmmmmm.m.mmmmmmm.mmmmm...mm..mmmmmm..mm.

So the speed of the car, v = 17 / 0.95 = 1717171717177777777777777777777777 999.99.9.999999999999999999999999999999999999999999999.999999999999999999999999999999999999.99999999.999999999 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm /////////////////////////////////////////////////////////////////////////////  ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 3(3(3333SFSFSFSFSFSF))))))

As the sound wave passes through the air aand reflects bbbbbbaaacacaa k,k,k,k,k,k, part of the 
wave energy is dissipated into the surrounding g aia r and abbbbbbsosososososorrrrrrbed by the 
reflecting surface. So the reflected pulse is smmalaller in amplitude than
the original pulse. 

Thhe air molecules vibrattee wiwithth smaallllere  mamaxiximumum displacement from 
their original position.

M1
A1

A1

C1

A1

B1

B1

11(a)

(b)

When light from the toorcrchlhligigghth  iss bblolockedd by the card, the resistance of 
the LDDRR inncrreaeases.
Whhene  theheh  lilighg t iss nnotot bblolockckeded by the card and reaches the LDR, the 
resis sttanance of f ththee LDLDRR R dedecreases. 

WhWhW enenn lligightht iiss blblocked by the card, the brightness around the LDR is 
lolow,w, hhenencece the resistance of the LDR increases.  

Whhenee resistance of LDR increases, the potential difference across the 
LDR also increases.

B1

B1

B1
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(c)

(d)

The time interval 1 is caused by the bottom of the card which reaches 
the LDR level first 

OR
time interval 2 is caused by the top of the card which it reaches the LDR 
level later.     
(Mark can be given if student somewhat makes the correct link between 
the time intervals and the part of the card)

When the top of the card reaches the LDR level, the speed of the card 
is faster due to acceleration caused by gravity, hence the shorter time in 
interval 2.

Initial speed = 5.0 / (0.1516 – 0.0490)
= 48.73 cm / s

Final speed = 5.0 / (0.3003 – 0.2784)
= 228.31 cm / s

Time interval = (0.3003 + 0.2784) / 2 - (0.1516 + 0.0490) / 2
= 0.18905 s

Average acceleration = (v - u) / t
= (228.31 – 48.73) / 0.18905
= 950 cm / s2  (TO 3SF) [A1, ECF allowed] 

or
s = ut + ½ at2

30 = 0 + ½ a (0.3003 – 0.0490)2

a = 950 cm/s2

B1

B1

C1

C1

C1

A1

12 Either
(a) 

(b)(i) 

(ii)

When the piston is pushed in, the number of molecules per unit volume 
inside the pipe increases.
As a result, the frequency of collisions between the air particles and the 
inner wall of the pipe increases. Hence, the pressure increases.

P1V1 = P2V2

P2 = (1.00 x 105) x 6120 / 6000
= 1.02 x 105 Pa 

h g = (1.02 x 105) – (1.00 x 105) ECF
h x 1000 x 10 = 2000

h = 0.200 m 

B1

B1

C1
A1

C1

A1
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B1

B1

C1
A1

(d)

When the top of the card reaches the LDR level, the speed of the card
is faster due to acceleration caused by gravity, hence the shortrtrtttterererererer ttttttime in 
interval 2.

Initial speed = 5.0 / (0.1516 – 0.0490)
= 48.73 cm / s

Final speed = 5.0 / (0.3003 – 0.2784)
= 228.31 cm / s

Time interval = (0.3003 + 0.2784) / 2 - (0.151555111115151111115111111111111111111111116666666666666666666666666666666666666666666666666666666666666666666666666666666 66666 66 6 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 0.0.0.00000000000000.0000000000.0000000000000000000000000000000000000000000000000000.000000000000000000000000000000000000 00000040040404040400000000004044000000040404000000040404040000000040000000000400000040000000000 99099 ))))) //// / / 222222
= 0.18905 s

Average acceleration = (v - u) / t
= (228.31 – 48.73) / 0.1189898 05
= 95950 cmc // s2  (TO 33SFSF)) [A1, ECF allowed] 

or
s = ut + ½ at2

30 = 0 + ½ a (0.3003 –– 0.0.04049090))22

a = 950 cm/s2

B1

C1

C1

C1

A1

12 Either
(a) 

(b)(i) 

Whhen ththe piststononn is s pupushsheded in, the number of molecules per unit volume
inside thee ppipipe e inincrcreaeae ses.
AsAs aaa rresesulult, tthehe frfrequency of collisions between the air particles and the
ininnener r wawalll oof f ththe pipe increases. Hence, the pressure increases.

P1VV11 = P2V2

P2 = (1.00 x 105) x 6120 / 6000
= 1.02 x 105 Pa
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(c)

(d)

The water level in the left arm of the manometer will increase while
the water level in the right arm will decrease
until both are at the same level.

Use a liquid with a lower density than water in the manometer. 

B1
B1 
B1 

B1

12 Or
(a) 

(b)

(c)

(d)(i) 

(ii)

When the current I from the mains supply flows through the long cable 
of resistance R, electrical energy will be wasted as heat due to the 
heating effect in the cable. ( P = I2 R).  
So the power (energy) output at the house is lower and the voltage 
supplied to the house is also lower (< 230 V). 
Hence the lamps are dim.

The step-up transformer A increases the voltage but reduces the 
current I in the cables.
So less energy will be wasted as heat in the transmitting cables.  
So output power at step-down transformer B will be higher than (a) and
the voltage supplied to the house is almost 230 V.

When an alternating current flows through the primary coil (input), it 
sets up an alternating magnetic field  
which links with the secondary coil (output) via the soft iron core. 
Due to the change in magnetic flux linkage with the secondary coil,
electromagnetic induction occurs at the secondary coil and an 
alternating e.m.f. is produced across the ends of the secondary coil. 

P = I V 
I = P / V = 690 / 230 = 3.0 A

E = P t = 690 x 10 x 60 
= 414 000 J

B1 

B1

B1

B1

B1

B1

B1

A1

M1
A1

Note: 
3SF for final answer – For each mistake, deduct 1 mark up to a maximum of 3
marks per paper.
(For exact value, need not write answer to 3 SF.)
No unit written for final answer - For each mistake, deduct 1 mark up to a
maximum of 3 marks per paper.
Method not shown for calculations, then only give mark for Answer.
Don’t give ½ mark.

Setter: Mrs Hsu Lay Keok

THE END
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(a) 

(b)

(c)

(d)(i) 

(ii)

of resistance R, electrical energy will be wasted as heat due to the
heating effect in the cable. ( P = I2 R).  
So the power (energy) output at the house is lower and the vvvvvvololololololtatatatatatagegegegegege 
supplied to the house is also lower (< 230 V). 
Hence the lamps are dim.

The step-up transformer A increases the voltage butututututut rrrrrrededededededucccccceeeeese  theeeeee 
current I in the cables.
So less energy will be wasted as heat in theeeeee trtrtrtrtrtrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrananaananananananaananananananananananaanaaananaaanannananananaaaanananaaanananaaanaaaaanananaananananaaanaannaaaaanaannnnnaanananananananaanannnnannnnnnnnanannnnnnnaannnnnnnnnnnnnnnnnnnnnnnnnnnnsmsmsmsmssssmsmssmsmsmsmsmsmsmsmsmmsmsmsssmssssmssmsmsmmsmmmsmmssssmssmsmsmmmmmssssmsmssssmmsmmsmsmsmsmsmmmmsssssmsmsmsmsmsmmmmmssmsmsmsmsmsmsmssmmmssssssssmmsmssssmmmmsmsmssssmmmmmsmssmmsmssmsmsss itiiititititititititiititititiittititititititititititititittitititttitititttttitittittttttittttiititititittttitittttitittttitiiiiii titititititiiiiititititiittiiitititittitiiitiittititittititititittititititititititititiititittttitttttttttttiititttttttttttttiittititittitittiitiiiiititttitttiiitiitittt ngngngngngnnnnngnggggngnnnnnnnnnngggnnnnngggngnnnnnnnnnnggggnnnnnnnngngggnngnnnnnnnngnnggngnnnngnnnnnnnnnnngnngnnnngnnnnnnngngnggngggggggggggngggggggggg ccccccabaaa les.sssss   
So output power at step-down transformememeeeeeerrrrr r rrrrrrrrrrrrrrrrrrrrrrrrrrr rrrrr rrrr rrrrrrrr rrrrrrrrrrrrr BBBBBBBBBBB BB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB B BBBBBBBB BBBBBBBBBBBBBBBBBB wiwiwiwiiwiwiwiwiwwiwiwiwiwiwwwwiwwwiwwwwwiwiwiwwwwwiwwiwwiwwwwiwiwwwiwwiwiwiwiwiwiwwiwiwiiwiwiwiwiwwwwwiwiwiwiwwwwwiwiwwwiwwwwiwiwiwiwwwwwwwwwwwwwwiwwwwwwwwwwwwwwwwwwwwwwwwwwiwwwwiwiwwiwiww lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee hihhihihhhihhihihiihhhhhhihihhhihihihihihihhihhhhhhihihhhihhhhihhhihihihhhhihhhihhhhhhhihhhhhhhhhihhhhhhihhihhhhihhhhhhhhhihiihhiiiihhhhhiiihhh ggggghghghghghhghghghghghghghhghghgggghghggggggggggggghghghggggggggggggggggggggghgggghgghghgghghghgghghghgghhghghghhererererereeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeee tttttthahahahahahan nnnn ((((((a)a)a)a)a)a) anananannandddddd
the voltage supplied to the house is almost t 2323232322232323333333332332222333333322223333333322333333333323333333233333233333333333333323332333333333333333333000 0000 0000000 00000000000000 000000000000000000000000000000000000000000000000 000000000000000 000000000000000000000 0 V.V.VVVVV.V.V.VVVVVVV.VVVVVV.V.V.VV.VV.V.VV.V.V.V.VVVVVV.VVVV.V.V.VVV.VV.VVVVV.VV.VVV.VV.VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

When an alternating current flows through thtt e primary cooooooiiili ((((((innnnnnput), it 
sets up an alternating magnetic field  
which links with the secondary coil (output) vviaia tthe soft iron core.
Due to the change in magnetic c flflux linkagege wwitithh ththe secondary coil,
electromagnetic inductioonn ococcuursr at t ththeee sesecocondndary coil and an 
altet rnating e.m.f. is prodducuceded acacrorosssss tthehee eends of the secondary coil.

P = I V 
I = P / V V == 696900 / 2300 = 3.3.00 AA

E == PP tt = 69900 x x 1010 xx 6660 0
== 4141144 000000 JJ

B1 

B1

B1

B1

B1

B1

B1

A1

M1
A1

Note: 
3SF for fifinanal answer – r For each mistake, deduct 1 mark up to a maximum of 3
marks per paper.
(For exact value, need not write answer to 3 SF.)
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1 Which unit is equivalent to the unit for power?

A kg m s
B kg m2 s
C kg m2 s
D kg m2 s

2 Forces of 3.0 N and 8.0 N act at a point. 

Which one of the following could not be the magnitude of their resultant?

A 4.0 N
B 6.0 N
C 9.0 N
D 11 N

3 The graph below shows how the velocity of a mass changes with time.

  
  

Which of the following statements about the motion of the mass is not true?

A The speed of the mass decreases at an increasing rate and then increases at a 
decreasing rate.

B The acceleration of the mass is negative throughout its motion.
C The final speed of the mass is larger than its initial speed.
D The total displacement of the mass is positive.

0

velocity

time
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4 A car is decelerating uniformly and its velocity changes from 20 m s 1 to 15 m s 1 in 4.0 s.

What further distance will it need to travel before it stops completely? 

A 13 m
B 90 m
C 160 m
D 210 m

5 A ball is thrown across a flat ground.
  

Which statement describes the motion of the ball, when the effects of air resistance are 
negligible?

A The ball lands with the same speed at which it is thrown.
B The speed of the ball is zero at the highest point of the motion.
C The acceleration of the ball is zero at the highest point of the motion.
D The acceleration of the ball is largest at the start and decreases slowly to zero.

6 A crate of mass 7.0 kg rests on a rough horizontal surface. A light string attached to the 
crate passes over a smooth pulley and supports a load of mass 2.5 kg at its other end.

  

When the crate is released, a frictional force of 5.0 N acts on it. The gravitational field 
strength is 10 N kg 1. 

What is the acceleration of the crate?

A 2.1 m s 2

B 3.1 m s 2

C 4.5 m s 2

D 10 m s 2

path of ball

rough surface

crate

7.0 kg smooth pulley

2.5 kg
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7 A ladder rests on a rough ground and leans against a rough wall.

Its weight W acts through the centre of gravity G. Forces also act on the ladder at X and 
Y. These forces are X and Y respectively.

Which vector triangle represents the forces on the ladder?

    A B 

    C D 

rough ground

rough wall

X

Y

G

W
Y

X

Y W

X

W
Y

X

Y
W

X
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8 Three balls have densities of 0.9 g/cm3, 1.1 g/cm3 and 1.3 g/cm3 respectively. In turn,
they are put into four beakers containing different liquids.

Three of the beakers hold oil of density 0.8 g/cm3, water of density 1.0 g/cm3 and mercury 
of density 13.6 g/cm3. These are

A W, X and Z respectively.
B X, Z and Y respectively.
C Y, Z and X respectively.
D Z, X and W respectively.

9 An L-shaped rigid lever arm is pivoted at point P. Three forces act on the lever arm, as 
shown in the diagram.

What is the magnitude of the resultant moment of these forces about point P?  

A 30 N m
B 35 N m
C 50 N m
D 90 N m

W X Y Z
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10 The stability of a bus is tested by tilting it on a ramp. The diagram shows a bus that is just 
about to topple over.  

Where is the centre of gravity of the bus?

11 The diagram shows a U-tube containing oil and water.

What is the ratio of the density of oil to the density of water?

A 9 : 14
B 14 : 9
C 12 : 17
D 17 : 12

14 cm water
oil

9 cm

3 cm
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12 An object of mass m slides up a frictionless slope from point X with an initial velocity v, as 
shown in the figure below. The object comes to a stop at a height h above X.

  

A second object of mass 3m now slides up the same slope from X with a velocity of 
3
v .

What is the height it will rise to?

A 
9
h

B 
3
h

C 
3

h

D h

13 A student observes the Brownian motion of smoke particles in air with a microscope. She 
sees moving points of light.  

Where do these points of light come from?

A The vibrating air particles only.
B The vibrating smoke particles only.
C The continuously moving air particles only.
D The continuously moving smoke particles only.

14 A vessel contains a gas. Some gas is pumped out of the vessel. 

If the volume of the vessel is kept constant, which statement is not correct?

A The pressure of the gas decreases.
B The total weight of the vessel decreases.
C The average intermolecular distance decreases.
D The average kinetic energy of the molecules decreases.

h

X

v
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15 By what processes does a beaker of hot water lose energy?

A Convection and radiation only.
B Evaporation and radiation only.
C Conduction, convection and radiation only.
D Conduction, convection, evaporation and radiation.

16 Which of the following processes is an illustration of heat transfer by radiation only?

A From the sun to the earth atmosphere.
B From the hot fire place to the rest of the room.
C From a hot flame to the hands placed above the hot flame.
D From the filament of a lamp to the hands placed beside the lamp.

17 Which of the following is not one of the steps needed in the determination of the ice point 
when calibrating a liquid-in-glass thermometer with the Celsius scale?

(i) Immerse the bulb and the lower part of the thermometer stem into a funnel 
containing pure melting ice.

(ii) Measure the temperature of the first few drops of melted ice which should be 
0 °C. 

(iii) When the mercury level in the thermometer stem remains steady, mark that level 
as ice point on the stem.

A (i) only
B (ii) only
C (i) and (ii)
D (i) and (iii)

18 Three liquids with their respective boiling and freezing points are shown in the table below.

mercury alcohol pentane
freezing point °C °C °C
boiling point 357 °C 78 °C 36.5 °C

Which liquid(s) could be filled in a thermometer that can measure between  °C and 
32 °C?

A alcohol
B pentane
C mercury
D alcohol or pentane
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19 4 g of hot water at 100 °C is added to some ice at 0 °C. The specific latent heat of fusion 
of ice is 336 J/g and the specific heat capacity of water is 4.2 J/(g °C). 

What is the minimum mass of ice that was melted?

A 5 g
B 4 g
C 3.2 g
D 2.2 g

20 A transverse wave travels along a string with a constant speed. The diagram below shows 
the shape of the string at a certain instant. 

Which of the following diagrams shows the shape of the string at a quarter of a period 
later?  

A B

C D
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21 A dipper moving up and down makes waves in a ripple tank.  

What will happen when the dipper frequency is decreased?

A The waves will be further apart.
B The waves will move more slowly across the tank.
C The waves will move more quickly across the tank.
D The wave peaks will be lower and the troughs higher.

22 Water waves travel across a ripple tank. The horizontal distance between a crest and the 
neighbouring trough is 25 mm, and the vertical distance between a crest and a trough is 
5.0 mm. A crest travels 8.0 cm in 0.50 s. 

Which one of the following is correct?

frequency of water wave / Hz amplitude of water wave / mm
A 3.2 2.5
B 3.2 5.0
C 6.4 2.5
D 6.4 5.0

23 A ray of light is incident at an angle of 20° to a mirror XY. Another mirror YZ is arranged 
at an angle of 60° to XY.

After reflection from XY, the ray is incident on YZ. 

What is the angle of incidence of the ray at the mirror YZ?  

A 10°
B 20°
C 50°
D 70°

20°

60°

Z

Y

X
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24 Fig. (a) shows a light beam entering into a semi-circular glass block at an angle b and 
being refracted at an angle a. The angle b and its corresponding angle a is shown in  
Fig. (b).

What is the critical angle of the glass block?

A 90°
B 50°
C 43°
D 40°

25 Below are four statements about the uses of electromagnetic radiation.

X-rays are used in radar monitoring of speed of motor vehicles.
Microwaves are used in satellite communication.
Gamma rays are used in medical treatment.
Radio waves are used in intruder alarms.

How many of these statements are correct?

A 1
B 2
C 3
D 4

26 A sonic “tape measure” is used to measure the length of a room. It measures a time 
interval of 0.06 s between transmitting a sound pulse and receiving the echo. The speed 
of sound in air is 330 m/s.  

How far is the reflecting wall from the “tape measure”?

A 5.5 m
B 9.9 m
C 11.0 m
D 19.8 m

b / ° a / °

30 20

70 40

 

Fig. (a) Fig. (b)

www.KiasuExamPaper.com 
436



12

 
 

27 The table shows how the speed of sound varies with substances of different densities.

substance speed of sound in substance /
m s 1

density of substance /     
kg m

air (gas) 330 1.29
oxygen (gas) 320 1.43

aluminium (metal) 5100 2710
iron (metal) 5000 7870
lead (metal) 1200 11300

What conclusions about the speed of sound can be drawn from this information?

A The speed is greater in metals than in gases.
B The speed is greatest in the most dense metal.
C The speed is greater in less dense substances.
D The speed increases as the density of the substance increases.

28 A light uncharged conducting ball is moved towards the positive plate.

Which diagram correctly shows the charges on the ball just after it has touched the 
positive plates?

A B C D

nylon thread 
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29 Some observations were made when four charged rods P, Q, R and S are placed near to 
each other one at a time.

P repels Q
P attracts R
S attracts R

If S is negatively charged, what are the charges on P, Q and R?

P Q R
A – – +
B – +
C + – +
D + +

30 The potential difference across a light bulb is 20 V. During a time of 15 s, the amount of 
electrical energy converted to other forms of energy is 12 J. 

What is the current flowing in the light bulb during this time?

A 0.040 A
B 0.11 A
C 9.0 A
D 25 A

31 What is the definition of the electromotive force (e.m.f.) of a power supply?

A the potential difference across its terminals when no current is flowing 
B the energy converted from other forms to electrical per unit charge which passes 

through it
C the energy converted from electrical to other forms per unit charge which passes 

through it
D the potential difference across its terminals if unit potential difference is needed to 

move unit charge through it
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32 Some electric light bulb filaments are made of carbon. It is known that the resistance of 
carbon filaments decreases as their temperature increases. 

Which graph shows how the current I through such a bulb varies with the potential 
difference V across it?

A B 

C D 

33 The diagram shows a network of identical resistors R1, R2, R3 and R4 connected to a cell. 
When switch S is closed, the power dissipated in each resistor is P.

When switch S is opened, what are the powers dissipated in resistors R3 and R4?

power dissipated in R3 power dissipated in R4

A lower than P remains as P
B lower than P lower than P
C remains as P greater than P
D lower than P greater than P

I

V 

I

V 

I

V V 

I

R4

R1 

R3 

R2 S
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34 A battery of e.m.f. E is connected to a light dependent resistor (LDR) and two resistors, 
each of resistance R, as shown. 

The resistance of the LDR when it is exposed to bright light is R. The currents in the two 
resistors are I1 and I2 respectively.

How do the currents change when the light intensity on the LDR is reduced to zero ?

I1 I2

A decrease decrease
B increase decrease
C decrease increase
D increase increase

35 A fuse is connected to the neutral wire of a fan. 

Which of the following statement(s) is/are correct?

 I The fan will not operate if the fuse blow. 
II The fan will be safe to touch when the fuse blow. 
III The fan will still be connected to the high voltage source when the fuse blow.

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

R

R

I1

E
I2
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36 A bar magnet is to be placed in a non-uniform magnetic field as shown in the figure below.

   

Which of the following describes the subsequent motion of the magnet?

rotation movement
A anti-clockwise to the left
B anti-clockwise to the right
C clockwise to the left
D clockwise to the right

37 A straight conductor rests in the space between two arms of a soft iron core. 

                           

After the switch has been closed for a while, in which direction is the magnetic force acting 
on the conductor? 

A up
B down
C left
D right

N

switch

ch direction is the m

conductor

soft iron core
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38 Four parallel conductors A, B, C and D, carrying equal currents, pass vertically through 
the four corners of a square. In conductors A and D, the current is flowing into the page, 
and in conductors B and C, current is flowing out of the page.  

Which of the following incorrectly describes the resultant force on conductor E, with 
current flowing into the page, at the centre of the square?

A The resultant force due to wires A and D points towards line AD, perpendicular to 
AD. 

B The resultant force due to wires B and C points towards line AD, perpendicular to 
AD.

C The resultant force due to wires B and D points towards line AD, perpendicular to 
AD.

D The resultant force due to wires A, B, C and D points towards line AD, perpendicular 
to AD.

39 The diagram shows an experimental setup showing electromagnetic induction. 

In which direction must the wire be moved to induce a current flow in the direction as 
shown in the diagram?

A vertically upward
B vertically downward
C horizontally towards the north pole
D horizontally towards the south pole

A

B C

DD
×

A
×

××E

S N

wire

G

www.KiasuExamPaper.com 
442



18

 
 

40 A transformer consists of one coil with 1200 turns and a second coil, with total of 
120 turns, which can be tapped at various places. 

Which pair of terminals should be connected to a 12 V, 24 W lamp for it to be lit normally?  

A RU
B SU
C RV
D TV

END OF PAPER

~~240 V 1200
turns

40 turns

40 turns

20 turns

20 turns

R

S

T

U

V
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SECTION A
Answer all the questions in this section in the spaces provided.

The total mark for this section is 50.

A1 Fig. 1.1 shows an oil-drum as it floats in equilibrium in seawater.

Fig. 1.1

The drum is 1.20 m long and has a cross-sectional area of 0.19 m2. The length of the 
drum submerged under water is 0.80 m. The atmospheric pressure above the surface of 
the water is 51.0 10 Pa. The density of seawater is 31.1 10 kg m−3 and the gravitational 
field strength is 10 N kg−1.

(a) (i) On Fig. 1.1, draw two arrows to show the directions of the forces due to the 
pressures on the top of the oil-drum and on the base of the oil-drum. [1]

(ii) Calculate the resultant of the two forces in (i).

resultant force = ........................................[2]

(iii) Hence, determine the average density of the drum and its content.

density = ........................................[2]
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(b) The drum is pushed into the seawater by 5 cm and then released. It oscillates 
vertically. Fig. 1.2 shows the variation of its vertical displacement s with time t.

Fig. 1.2

(i) Describe how you would use the graph of Fig. 1.2 to determine the maximum 
vertical speed of the oil drum.

……………………………………………………………………………………….

…………………………………………………………………………………… [1]

(ii) Explain why the amplitude of the oscillations is not constant.

……………………………………………………………………………………….

…………………………………………………………………………………… [1]
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A2 A coil of about 1500 turns of insulated wire is tightly wound on a non-magnetic tube to 
make a solenoid of mean radius 22 mm, as shown in Fig. 2.1. The total length of the wire 
in the coil is 207 m. The wire itself has radius 0.86 mm and is made of a material of 
resistivity 81.7 10 Ω m. The coil is connected to a supply of e.m.f. 12 V.

Fig. 2.1

(a) Calculate

(i) the total resistance of the coil,

resistance = ........................................[2]

(ii) the current in the coil.

current = ........................................[1]

(b) On Fig. 2.1, draw the pattern of the magnetic field within and around the solenoid. 
Use arrows to show the direction of the field inside the solenoid. [2]
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(c) A U-shaped piece of stiff wire ABCDEF pivoted at BE is inserted into the solenoid, 
as shown in Fig. 2.2.

Fig. 2.2

CD has length 25 mm, CB and DE each have length 106 mm.

The stiff wire is first balanced when there is no current in it. A current is then passed 
through CD and, in order to rebalance the stiff wire, a force of 45.7 10 N is applied 
at a distance of 77 mm from the pivot, as shown from the side view in Fig. 2.3.

Fig. 2.3

(i) State the direction of current flow in CD.

…………………………………………………………………………………… [1]

(ii) Calculate the magnetic force on CD.

magnetic force = ........................................[2]
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A3 (a) Give one difference between the two methods of heat transfer: conduction and 
convection.

……………………………………………………………………………………………….

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

(b) Explain the following in terms of heat transfer.

(i) When touched, an empty metal cup as shown in Fig. 3.1 feels cold, whereas 
it feels hot when it contains hot coffee.

Fig. 3.1

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………[2]

(ii) A double-walled glass as shown in Fig. 3.2 used to serve hot tea does not 
feel hot when it is being held by the hand.

Fig. 3.2

……………………………………………………………………………………….

……………………………………………………………………………………….

…………………………………………………………………………………… [2]
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A4 Steve wants to find out how much ice is needed to extract the same amount of energy 
from a room as an air conditioner.

An air conditioner unit of 2 kW is switched on for 24 hours to cool a room to 25 °C.

(a) (i) Calculate the amount of thermal energy extracted from the room by the air 
conditioner in the 24 hours.

thermal energy = ........................................[1]

(ii) State two assumptions that Steve has made in his calculations.

1. …………………………………………………………………………………….

……………………………………………………………………………………….

2. …………………………………………………………………………………….

…………………………………………………………………………………… [2]

(b) Calculate the mass of ice at 0 °C needed to extract the same amount of energy as 
the air conditioner to reach the room temperature of 25 °C.  
(The specific heat capacity of water is 4 200 J/(kg °C) and the specific latent heat 
of ice is 340 000 J/kg.)

mass of ice = ........................................[2]
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A5 Fig. 5.1 shows an incorrect electromagnetic spectrum drawn by a student. The 
components of the spectrum and the wavelengths are in the wrong order. The values of 
the wavelengths do not match the correct components of the spectrum.

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. 5.1

(a) On Fig. 5.2, complete the table of the electromagnetic spectrum in the correct order 
of the various components and their corresponding wavelengths.

short 
wavelength

long 
wavelength

                                                          
Fig. 5.2

[2]

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

speed = ........................................[1]

(c) State one other property, other than speed, that all electromagnetic waves have in 
common.

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

(d) Name one effect of absorption of electromagnetic waves by humans.

……………………………………………………………………………………………….

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

www.KiasuExamPaper.com 
451



9

 
 

A6 Fig. 6.1 shows a converging lens, of focal length 10 cm, being used as a simple 
magnifying glass. A virtual image is formed 25 cm from the lens.  

The scale used in Fig. 6.1 is 1 cm : 5 cm.

(a) On Fig. 6.1, complete the ray diagram to determine the position of the object.  

Fig. 6.1
[3]

(b) State two ways in which the image formed by a converging lens used in a camera 
differs from that formed by a plane mirror.

……………………………………………………………………………………………….

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

image F F

eye

1 cm
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(c) Fig. 6.2 shows an image seen behind a mirror at 25 cm from the mirror. The scale 
used is 1 cm : 5 cm.

By drawing two rays of light, show how the points P and Q are being formed as 
seen by an observer E. Show clearly the position of the object, labelled R and S.

Fig. 6.2
[3]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

25 cm

P

Q

E
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A7 A negatively charged rod is brought near two neutral isolated balls X and Y. Ball X is
then earthed momentarily as shown in Fig. 7.1.

Fig. 7.1

(a) Describe and explain what happens to the two balls when the negatively charged 
rod is first brought near to them.  You are to assume that the balls and rod do not 
come into contact.  

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

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

(b) (i) Describe what happens to the charges of ball X when it is earthed 
momentarily.

……………………………………………………………………………………….

……………………………………………………………………………………….

…………………………………………………………………………………… [1]

X Y
_ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _

negatively charged rod
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(ii) On Fig. 7.2, draw the positions of the two balls and indicate their charges, if 
any, when ball X is earthed momentarily.

 
 
 
 
 
 

Fig. 7.2
 [1]

(c) State the charges of the two balls when the rod is removed.

……………………………………………………………………………………………….

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

negatively charged rody g
_ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ 
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A8 A fully charged car battery has an e.m.f. of 12 V. This battery can deliver a constant 
current of 2.0 A for a period of 7.0 hours.

(a) Calculate the total amount of charge passing through the battery in a time of  
7.0 hours.

charge = ........................................[1]

(b) The fully charged car battery is connected to a 0.025 Ω resistor, a starter motor, 
four sidelights and two headlights as shown in Fig. 8.1. The starter motor is used 
to start the engine.

Fig. 8.1

(i) The resistance of each headlight is 3.0 Ω, and the resistance of each 
sidelight is 24 Ω. Calculate the current in the battery when switches S2 and 
S3 are closed and switch S1 is open.

current = ........................................[2]

0.025 Ω
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(ii) The sidelights and headlights are switched on. With S1 closed, the current in 
the starter motor is 120 A. Explain why all the lights become less bright when 
S1 is closed.

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

…………………………………………………………………………………… [2]

(c) The sidelights are accidentally left on when the car is parked at 9 pm. Determine
quantitatively whether the driver is able to start the engine at 6 am the following 
day.

……………………………………………………………………………………………….

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

END OF SECTION A
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SECTION B
Answer all the questions in this section.

Answer only one of the two alternative questions in Question 11.

B9 According to some scientists, battery-powered cars offered many advantages over 
petrol-driven cars. Rechargeable lead-acid batteries are the most common type of 
batteries used in cars. Fig. 9.1 shows some properties of petrol, of a particular lead-acid 
battery and of a typical car.

Petrol
density 700 kg m−3

chemical energy available 45 MJ kg−1

Typical lead-acid battery
energy available when fully charged 15 MJ
mass 20 kg
e.m.f. 100 V

Car
volume of petrol tank 24.0 10 m3

Efficiency of transfer of chemical energy 
of petrol to kinetic energy of car

25%

Drag force at 30 m s−1 580 N

Fig. 9.1

(a) Calculate the chemical energy available from a full tank of petrol.

energy = ........................................[2]

(b) Calculate the total distance travelled by the car on a full tank of petrol when 
travelling at a constant speed of 30 m s−1 on a level road.

distance = ........................................[2]
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(c) (i) Calculate the cost of charging the battery fully if the cost of electricity is $0.28 
for one kWh.

cost = ........................................[2]

(ii) A fully-charged battery delivers a constant current of 8.0 A. Calculate the 
time in hours before the battery needs to be charged again.

time = ........................................[2]

(d) (i) Calculate the total mass of lead-acid batteries needed to provide the same 
energy as a full tank of petrol.

mass = ........................................[1]

(ii) Suggest how your answer to (i) may affect the performance of a battery-
powered car.

……………………………………………………………………………………….

…………………………………………………………………………………… [1]
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B10 The variation with time t of the vertical speed v of a light ball falling through air is shown 
in Fig. 10.1.

Fig. 10.1

The mass of the ball is 15 g. The gravitational field strength is 10 N kg−1.

(a) On Fig. 10.1, draw a line to show the variation with time t of the vertical speed v of 
the ball falling from rest in a vacuum. [1]

(b) Use Fig. 10.1 to determine the acceleration of the ball falling through air at time  
t = 0.20 s. Show your construction on Fig. 10.1.

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

t / s

v / m s−1
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(c) For the air resistance acting on this ball, calculate

(i) the maximum resistive force,

force = ........................................[1]

(ii) the resistive force at time t = 0.20 s.

force = ........................................[2]

(d) The ball hits a soft ground and decelerates uniformly at 160 m s−2.

Determine

(i) the time taken for the ball to come to a complete stop,

time = ........................................[2]

(ii) the distance moved by the ball in the soft ground.

distance = ........................................[2]
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EITHER

B11 Fig. 11.1 shows a coil of wire wound on a piece of soft iron. A magnet is rotated in the
gap in the soft iron as shown. When the magnet rotates, the lamp connected to the coil 
glows.  

                        
Fig. 11.1

(a) Explain why the lamp glows when the magnet rotates.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

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

(b) Describe two alterations that could be made to the parts of the apparatus for the 
lamp to glow more brightly.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

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

(c) State the purpose of the soft iron core.

……………………………………………………………………………………………….

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

S

N

soft iron 
core

magnet

axis of 
rotation

coil

lamp
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(d) If the U-shaped soft iron is replaced by a piece made from wood, explain if the lamp 
will still glow when the magnet rotates.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

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

(e) The coil of wire is then wound onto the parts of the soft iron core just above and 
below the magnet as shown in Fig. 11.2. The magnet is again made to rotate as 
shown, with the S-pole moving out of the plane of the paper and the N-pole moving 
into the plane of the paper at the instant shown in Fig. 11.2.

Fig. 11.2

(i) Describe how the magnetic poles induced in part A of the core change during 
one rotation of the magnet.

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

…………………………………………………………………………………… [2]

S

N

direction of 
rotation

magnet

soft-iron 
core

T1

T2

A
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(ii) On Fig. 11.3, sketch the variation of the e.m.f. produced between terminals 
T1 and T2 during one rotation of the magnet.  (Assume that T2 is held at 0 V 
throughout the rotation.)

Fig. 11.3
[1]

e.m.f.

0
0

½ 1 number of rotations
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OR

B11 Fig. 11.4 shows a ruler held at one end onto a bench, with a short length of the ruler 
projecting out and being vibrated.  

Fig. 11.4

(a) Explain how the vibrating ruler produces sound in the surrounding air.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [3]
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(b) Fig. 11. 5 shows the initial position of some particles before vibration begins and at 
different times of the sound wave.

Fig. 11.5

(i) Calculate the frequency of the wave motion.

frequency = ........................................[1]

scale: 4 cm

1          2   3   4          5                     6                             7                             8                      9

             2                      3          4    5 6           7                      8                           9

                 3                            4                      5         6  7  8         9                     10

3                    4                           5                        6                      7          8   9 10         11

Line X

          (b) time = 0.01 s

(a) time = 0.00 s

(c) time = 0.02 s

(d) time = 0.03 s

(e) time = 0.04 s

2                3                4                5               6                7                 8                9               10     

initial position of particles before vibration begins
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(ii) On Fig. 11.5, mark the amplitude of the wave motion. [1]

(iii) Using the given scale, determine the wavelength of the wave motion.

wavelength = ........................................[1]

(iv) Hence, calculate the speed of the wave.

speed = ........................................[1]

(v) On Fig. 11.5, draw on line X the positions of particles 3, 5, 7 and 9 at  
time = 0.04 s. [1]

(vi) On Fig. 11.6, sketch a displacement-time graph of particle 5 from time 0 s to
0.03 s, taking the displacement to the right as positive. Show clearly values 
on both axes.

Fig. 11.6
[2]

END OF PAPER

time / s

displacement / cm
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Solutions to 2018 4E Physics Prelim

Paper 1

Multiple Choice Questions [40 marks]

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

Paper 2

Section A: Structured Questions [50 marks]

Qn Solution Mark
A1(a)(i)

[1] for vertical
arrows drawn
on the drum

A1(a)(ii) difference in pressure
h g

30.80 1.1 10 10
8800 Pa

resultant force 
8800 0.19

= 1672 N

[1]

[1]

A1(a)(iii) weight of drum and its content = 1672 N

average density
m
V

[1]
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Section A: Structured Questions [50 marks]

Qn Solution
A1(a)(i)

A1(a)(ii) difference in ppreesss ururee
h gg

330.800 1.11 1100 10330.80 1.1 11001.1 3

888800 PaPa

rresesulultatantnt ffororce 
8880000 0.198880000

== 1616727 N

A1(a)(iii) weight of drum and its content = 1672 N
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1672
10

1.20 0.19
kg m 3 [1]

A1(b)(i) Determine the gradient at the steepest part of the graph, where  
s = 0 cm.

[1]

A1(b)(ii) There is work done against the resistive force due to water. [1]

A2(a)(i) total resistance
L
A

8
23

2071.7 10
0.86 10

1.51

[1]

[1]

A2(a)(ii) current V
R
12

1.51
7.95  A [1]

A2(b)

[1] for field
pattern

[1] for direction
of field

A2(c)(i) The current flows from C to D. [1]

A2(c)(ii) Taking moments about the pivot,
total anticlockwise moments = total clockwise moments

4106 5.7 10 77F
44.14 10F  N 

[1]
[1]

A3(a) Conduction involves vibrations of particles (without any flow of 
medium) while convection involves movements of molecules (due 
to difference in density)

Accept: Conduction occurs mainly in solids while convection occurs 
only in liquids and gases

[1]
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A
8

2
2071.7 10 81.7 10

1.51

[1]

[1]

(a)(ii) current V
R
12

1.51
7.95  A [[1]1]

(b)

[1] for field
pattern

[1] for directio
of field

(c)(i) The cuurrrrenent t flf owwss frfromo  C to D. [1]

(c)(ii) Taking momomene ts about the pivot,
total anticlockwise moments = total clockwise moments

4106 5.7 10 774F 106 5.7 10 4 [1]
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A3(b)(i) Metal is a good conductor of heat.  Heat from the hand is conducted 
away easily on touching an empty metal cup, hence feeling cold; 
whereas heat from the hot coffee is conducted from the hot coffee 
to the hand easily when the cup contains hot coffee, hence feeling 
hot.

[1]

[1]

A3(b)(ii) The double-walled glass has air in between the walls. Air is a bad 
conductor of heat and so heat from the hot tea is not easily 
transferred to the hand, hence does not feel hot.

[1]

[1]

A4(a)(i) Energy = Power x time = 2000 x 24 x 3600 = 172,800,000 J 
= 173 MJ (3 sf) [1]

A4(a)(ii) 1. Objects in the room do not release or absorb any thermal energy
to or from the room.

2. The air conditioner is 100% efficient.
[1]
[1]

A4(b) Q = ml + mc
173 MJ = m × 340 000 + m × 4200 × (25 - 0)
173 000 000 = 340 000 m + 105 000 m
173 000 000 = 445 000 m
m = 389 kg

[1] for working

[1] for answer

A5(a)
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 

[1] for all
correct order of
components
[1] for all
correct 
corresponding 
wavelength

A5(b) 3.0 × 108 m/s [1]

A5(c) They are all transverse waves; carry no electric charge; obey the 
laws of reflection and refraction.

[1] any one
property

A5(d) Causes ionisation in living cells; destruction or modification of living 
tissues; infra-red heating

[1] any one
effect

www.KiasuExamPaper.com

(b)(ii) The double-walled glass has air in between the walls. Air is a bad 
conductor of heat and so heat from the hot tea is not eeeeeeasasasasasasililililililyyyyyy 
transferred to the hand, hence does not feel hot.

[1]

[[1]

(a)(i) Energy = Power x time = 2000 x 24 x 3600 = 172,800,0,0,0,0,0,0000000000000 JJJJJJ  
= 173 MJJJ ((((((3 33333 sfsfsfsfsfsf)))))) [1[1[1[1[1[1]]]]]]

(a)(ii) 1. Objects in the room do not release or absorb aaaaaaaaaaaaaannnynynynynynynynynynynyynynynynynynynynyynyyynyynynynynynynynyynynynyyynynyyynynynynynynynynynynynynynyynynyyyynynynyyyynyynynyyynyyynynnnynyynynynnynynnnynnynnnynnnyyyyynnnnnnynynynyyynyyyynyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehhhehhehehehheheheheheheheheheheheehehhehehhehehheheehheeehehehehehehehheheheheheheehehehehhhehehehhhehehehehehhhehhhheheehehehehehheehhheheehhheeeeehhhheehheheeeehehehehehehheheheheehhhehheehhhehhhhhheehhhheeheermrmmrmrmrmrmrmrmrmmrmrmrmrmrmmmmrmrmmrmmmrmrmrmrmmmmmmrmrmmmrmrmmrmrmrmrmrmrmrmmmmrmrmrmrmmmrmrrmrmrmmrmmrrrmrmrrmmmrmrrmrmrmmrmmmrmmrrmrrmrmmmrmrmrmmrmrmmmrmmmmrmrmmmmmmrrrrmrmrmmrrrrmmmmmmrrmrrrmmrmmmmrrmrmrmmmmrmrrmmrmrmmmmmmrrmrmmmmmmmmmrmmmmmrmrmmmmmaalaaaaaaaaaaaaaaaaa eeeeenerggggggyyyyyy
to or from the room.

2. The air conditioner is 100% efficient.
[1[1[1[[[ ]]]]]]
[1[1[1[1[1[1]]]]]]

(b) Q = ml + mccc
173 MJ = m × 340 000 + m × 4200 × (25 - 0)
173 000 000 = 340 000 m + 105 000 m
173 000 000 = 445 000 m
m = 389 kg

[1] for workin

[1] for answe

(a)
short
wavelength

long 
wavelength

gamma rays X-X-rayrr ss ultravaviolio et et visvisiblib e infra-
red microwaves radio waves

10-14 m 1010-10 m0 1010-8-8 mm8 10-6 m6 10-5 m5 10-2 m2 103 m

[1] for all
correct order
components
[1] for all
correct 
correspondin
wavelength

(b) 3.0 × 1088 m/m/ss [1]

(c) They are all transverse waves; carry no electric charge; obey the [1] any one
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A6(a)

[2] 1 mark for
each ray of light
[1] position of
object
(6 to 8 cm from
lens)

A6(b) Converging Lens (Camera): diminished, real, inverted

Plane mirror: same size, virtual, upright

[1] 1 mark for
any 2 correct
corresponding
characteristics

A6(c) [1] correct two
rays of light to
eye
[1] correct two
rays from object
[1] position of
object with 
correct rays 
drawn from 
them.
(25 cm from 
mirror)

object F F

25 cm25 cm

P

Q

E

R

S
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[2] 1 mark 
each ray of li
[1] position 
object
(6 to 8 cm fr
lens)

(b) Convergingng Lenens s (C(Cammerera)a): didimiminished, real, inverted

Plane mirror: samame e sisizeze,, viv rtual, upright

[1] 1 mark 
any 2 corr
correspondin
characteristic

(c) [1] correct t
rays of light
eye
[1] correct t

object F F

P R
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A7(a) When the rod is brought near to the balls, X moves towards the rod
and Y moves towards X.  When the negatively charged rod is 
brought near to X, the charges of X are induced with negative 
charges of X repelled to the far end, nearer to Y, leaving behind the 
positive charges of X nearer to the rod.  This is due to like charges 
repel.  With the negative charges near to Y, the charges of Y are 
also induced such that the negative charges in Y are repel away 
from X, leaving positive charges near to X, making Y moves 
towards X as unlike charges attract.

[1] description
of position of
the 2 balls and
charges in X
and Y
[1] explanation
with clear
concepts

A7(b)(i) The negative charges of X flow down to earth and the positive 
charges remain attracted to the negative charges of the rod.

[1] in describing
both positive 
and negative
charges of X

A7(b)(ii) [1] correct
positions of X
and Y and 
correct charges 
shown

A7(c) X is positively charged and Y is neutral. [1] correct for
both X and Y

A8(a) Q It
2.0 7.0 3600Q
50400Q  C [1]

A8(b)(i) total resistance across headlights and sidelights
12 4

3.0 24
= 1.2 

total resistance in circuit
1.2 0.025   

= 1.225 

total current in the battery 
12

1.225

[1]

[1]

A8(b)(ii) The total current in the battery increases from 9.80 A to more than 
120 A, and there is a larger potential difference across the 0.025 
resistor. 
Hence, the potential difference across the headlights and sidelights 
decreases, and the power developed decreases as well. Hence, 
the lights become less bright.

[1]

[1]

Y

negatively charged rod
_ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ 

+ 
+ 
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g
charges of X

(b)(ii) [1[ ] corr
positions of
and Y a
cocorrrrecect charg
shshowown

(c) X is positively charged and Y is neutral. [1] correct fo
both X and Y

(a) Q It
2.0 7.0 3600Q 2.0 7.07.0
50400Q C [1]

(b)(i) total resistancece aacrcroso s heheadadlilighghtst  and sidelights
12 42 4

3.0 243 0 24
= 1.2 

total resisistatancnce e iin circuit
1.2 0.0022551.2   

= 1.225 [1]

YYYYYY

negatively charged rod
_ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _

+++
+
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A8(c) Total energy used
212  W 9 h

6.0 0.025
0.215  kWh 

Total energy supplied by fully charged battery
2.0 12 W 7.0 h
0.168  kWh 

The battery will be depleted and the driver will not be able to start 
the engine. 

[1]

[1]

[1]

Section B: Structured Questions [30 marks]

Qn Solution Mark
B9(a) mass of fuel V

2700 4.0 10
28  kg 

chemical energy 645 10 28
91.26 10  J 

[1]

[1]

B9(b) work done by 925 1.26 10
100drivingF

83.15 10drivingF d

Since car is travelling at a constant speed, driving dragF F , 
8580 3.15 10d

55.4 10d  m 

[1]

[1]

B9(c)(i)
cost 

6

3
15 10 $0.28

3600 10
$1.17

[1]

[1]

B9(c)(ii) E P t
615 10 8.0 100 t

18750t  s 
5.21t hours

[1]

[1]

B9(d)(i)
mass required

9

6
1.26 10 20
15 10

= 1680 kg [1]

B9(d)(ii) It will have a very large inertia and is difficult to accelerate. [1] any
reasonable
answer
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tion B: Structured Questions [30 marks]

Solution Mark
(a) mass of fuel VV

2700 4.0 10700 4.0
28  kg

chemical energy 645 10 28645 10106

91.26 101.26  J 

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

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

(b) work done by 925 1.26 10
100drivingFd 1.26

83.15 10drivingF ddriving 3.15d

Since car is travelling at a coonsnstatantnt spepeeded, dridrivinving dragF FFdrivinng dg ,
8580 3.15 103.153.15

55.4 10d 5.4  m 

[1]

[1]

(c)(i)
cost

66

3
15 10100 $0$00.2.288

3660000 10
$1.17

[1]

[1]

(c)(ii) E PP ttPP
6615 10 8.8.0 10 0066 t10 8.8.8 0 10 00106

187500t  s 
5.21t hours

[1]

[1]
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B10(a)

[1] for drawing line that cuts through (0, 0) and (0.4, 4.0)

B10(b) acceleration 3.7 0.8
0.76 0.08
4.26 m s 2

[1] for drawing
tangent and
labelling
gradient
coordinates
[1] for answer

B10(c)(i) maximum resistive force = W
315 10 10

0.15  N [1]

B10(c)(ii) RW F ma
0.015 10 0.015 4.26RF

0.0860RF  N 
[1]
[1]

B10(d)(i) v ua
t

0 2.4160
t

0.015t  s 

[1]
[1]

B10(d)(ii) distance travelled 
= area under v-t graph during deceleration

1 0.015 2.4
2

= 0.018 m
[1]
[1]

Either
B11(a)

When the magnet rotates, there is an induced e.m.f. generated at 
the coils (producing a current in the lamp) due to the changing 
magnetic flux linkage produced at the coils.

[1]

[1]

(0.76, 3.7)

(0.08, 0.8)
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[1] for drawing line that cuts through (0,0, 00000000000000000000000000000000000000000000000000000000000000000000)))) ) )))) ))))) ))) ) )))))))))))) ))) ) )) ) )))))) ))) ) ))))))) ))))))) )))))))))))))))))))))))))))))))))) anananananananananananananananananannananananananananannanananananaannananananananananananaananananaanananananaananananaananaananaanananananaanananaannanaaaaaaannnnanaaaannnnnnaaanannnaaanannanananaaanannanaaannaananaaannaaaanannnaaannnandddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd (0(0(0(0(0(0(00(0(0(0(0(0(0(0(0(0(0(0(0(0(0(0(00(0(0(0(0(0(0(0(0(0(0(0(000(0(0(0(0(0000(0(0(0(0(0000(00(0(00((0(0(0((00(0(((0((((0(00(0(0((0(((00(0(0((0(0(0(0(0(0((0(0(0((0(0(0(0(0000(0((0(0(0(0(00((((000(0000(((0(00000(0((((0(00(0(0(0((0(0(0(000(0(0((00(0(00(00000(00((0(0(0((0((((((((((((( .4.4.4444444.4.44.444.4.4.444.44444.444.444.4.44.44.4.4.4.4.4444.4.4444444.44444444444.44444444444444444444444.44444444444444.4.4.4444444444...44.4444. ,, 4444.0)

B10(b) acceleration 3.7 0.8
0.76 0.08
4.26 m s 2

[1] for d
tangen
labellin
gradien
coordin
[1] for a

B10(c)(i) maximum resistive force = WW
31515 1010 101331515 1010 33

0.1155 N [1]

B10(c)(ii) RRW FF mamRRFFR

0.015 4.26RR 00.015.015
0.0.08086060RRFFRR NN 

[1]
[1]

B10(d)(i) vv ua
t

0 2.4160

(0.08, 0.8)
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B11(b) Wind more turns of the coil
Rotate the magnet faster
Use a stronger magnet

[2] for any
alterations

B11(c) The soft iron core will concentrate the magnetic field produced by 
the coil

[1]

B11(d) The lamp will still glow but weakly because there will still be 
changing magnetic flux linkage but poor flux linkage at the coil as 
wood is not a soft magnetic material.

[1]

[1]

B11(e)(i) As the S-pole moves away from part A, the end of the part A 
acquires N-polarity.
As the N-pole approaches this part, it remains North pole.  
As N-pole of the magnet moves away from part A, the end of part 
A acquires S-polarity until S-pole of the magnet reaches part A 
again.

[1] for the
correct polarity
when moving
away or
approaching A
[1] for the full
description of
one rotation of
the magnet

B11(e)(ii)
[1] for correct
shape and
symmetry, with
change in
direction after 
half of the 
rotation

OR
B11(a)

When the rule vibrates, the air particles are  set in oscillation, with 
the vibration of air particles near to the ruler that cause oscillation 
in the adjacent particles.       
Due to the vibration of particles in a direction parallel to the wave 
travel, some regions experience a higher density at any instant, 
while other regions experience a lower density.      
This sets up regions of compression and rarefaction and sound 
energy is transmitted to the ears.      

[1]

[1]

[1]

B(11)(b)(i) T = 0.04 s

f = 1
T

= 1
0.04

= 25 Hz [1]

e.m.f

00
½ 1 number of rotations
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acquires N polarity.
As the N-pole approaches this part, it remains North pole.  
As N-pole of the magnet moves away from part A, the end of papartrt 
A acquires S-polarity until S-pole of the magnet reaches pparart A 
again.

correct pola
when mov
away
approaching 
[1] for the
description 
ononee rrotation
ththee magnet

1(e)(ii)
[1[1] f] or corr
shshape a
ssymmetry, w
change
direction a
half of 
rotation

R
1(a)

When thee rrulule e vibrbratateses, ththe e air particles are  set in oscillation, with 
the vibration ofof aairir pparartiticlcles near to the ruler that cause oscillation 
in thee adadjajacecentn pparartiticlcles.
Due toto tthehe  viv brbratatioion of particles in a direction parallel to the wave 
travel, sosomeme rrege ions experience a higher density at any instant,
while otheher r regions experience a lower density.      
This sets up regions of compression and rarefaction and sound 
energy is transmitted to the ears

[1]

[1]

[1]

e.m.f

000
½ 1 nuumbmberer oof f rotations
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B11(b)(ii) Correct indication of amplitude in Fig. 11.5 [1]

Scale: 4 cm

1 2 3   4 5 6 7 8 9

2 3 4 5 6 7 8 9

3 4 5 6 7 8 9 10

3 4 5 6 7 8 9 10         11

3 5 7      9Line X

(b) time = 0.01 s

(a) time = 0.00 s

(c) time = 0.02 s

(d) time = 0.03 s

(e) time = 0.04 s

2 3 4 5               6         7             8                9 10

Initial position of particles before vibration begins

amplitude amplitude

www.KiasuExamPaper.com

Scale: 4 cm

1 2 3   4 5 6 7 8 9

2 3 4 5 6 7 8 99

3 4 5 6 7 8 9 10

3 4 5 66 7 8 9 10         11

3 55 7      9Linne X

(b) time = 0.01 s

(a) time = 0.00 s

(c) time = 0.02 s

(d(d)) ttime = 0.03 s

(e) time = 0.04 s

 
477



10

B11(b)(iii) Wavelength (particle 3 to particle 7 shows half wavelength) 
= 4 × 0.04 m × 2 = 0.32 m or 32 cm [1]

B11(b)(iv) Velocity = frequency × wavelength  = 25 × 0.32 = 8.0 m/s or 800 cm/s [1]

B11(b)(v) Correct positions of particles 3, 5, 7 and 9 [1] for all 
correct 
positions

B11(b)(vi) [1] correct 
waveform

[1] correct 
labelling of 
both axes

displacement / cm

time / s0    0.01    0.02   0.03  

4

0

4 

www.KiasuExamPaper.com

labelling of 
both axes

time / s0   0.01   0.02  0.03 
0

4 4
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2

1 Diagram I shows the scale of a micrometer screw gauge when the gap is closed.

Diagram II shows the same micrometer screw gauge used to measure the diameter 
of a round pellet.

What is the diameter of the pellet?

A 6.58 mm B 6.60 mm
C 6.62 mm D 7.08 mm

2 How can the periodic time of a simple pendulum be significantly reduced?

A By increasing the mass of the pendulum.
B By decreasing the mass of the pendulum.
C By increasing the length of the pendulum.
D By decreasing the length of the pendulum.

3 Which of the following statement(s) concerning mass and weight is/are true?

I Mass is constant everywhere.
II Weight is a force that pulls towards the centre of the earth.
III Weight changes from place to place depending on the acceleration due to 

gravity.

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

Diagram I Diagram II

www.KiasuExamPaper.com 
481



3

4 The mass of a paper-clip is 0.50 g and the density of its material is 8.0 g/cm3. The 
total volume of a number of paper-clips is 20 cm3. How many paper-clips are there?

A 80 B 160
C 240 D 320

5 The diagram shows the speed-
time graph of a runner.

What is the average speed of the 
runner between points X and Y? 

A 20.0 m/s B 22.5 m/s
C 25.0 m/s D 27.5 m/s

6 How will the acceleration due to gravity be affected if a heavy object is released from 
a higher position and its mass is halved?

Higher Position Halved its mass
A No change No change
B No change Decreases
C Increases Decreases
D Increases No change

7 An object moves in a straight 
horizontal line under a single force. 
The magnitude and direction of the 
force change during the motion. 
The velocity-time graph of the 
object is shown. Which is the 
interval where the force did the 
most work on the object?

15

30

v / m/s 
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8 A non-uniform rod of unknown weight W is suspended by two strings as shown in the 
diagram. The tension in one of the strings is 5 N.

What is the tension T in the other string?

A 2.5 N B 5.0 N
C 7.5 N D 12.5 N

9 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?

A B

C

D
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10 Which of the following involve(s) a change in energy of 100 J?

I A mass of 10 kg raised vertically by 100 cm.
II A mass of 2 kg increasing its speed from 10 m/s to 20 m/s.
III A charged particle of 5 C accelerated using a potential difference of 20 V.

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

11 A graph is plotted to show the relationship between the pressure exerted on the table 
and the base area of the block. 

Which one of the following graph shows this relationship?

12 The atmospheric pressure is 100 kPa. What is the average force experienced at the 
bottom of the water tank with length 0.5 m, width 0.4 m and depth 0.6 m? (Density of 
water is 1000 kg/m3.)

A 720 N B 1200 N
C 12720 N D 21200 N

13 A manometer is placed on a ramp 
connecting to a gas supply with 
pressure P. The atmospheric 
pressure is H metres of mercury.

If the lengths Q and R are 
measured in metres, what is the 
pressure P in metres of mercury?

A Exactly R + H B Exactly R – Q + H
C Lesser than R + H D Lesser than R – Q + H
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14 Which one of the following diagrams best represents the observed paths of chalk 
powder suspended in still water?

15 At room temperature, we feel that a metal lock is cooler than a wooden door. 

Which of the following statement(s) is/are true?

I The temperature of the metal block is lower.
II Metal is a better conductor of thermal energy than wood.
III The transfer of thermal energy in metal is faster than wood.

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

16 What mass of hot water at 80 °C must be mixed with water at room temperature of 
30 °C in order to obtain 10 kg of water at 60 °C? 

A 3.75 kg B 4 kg
C 5 kg D 6 kg

17 A point source of light is located 3 cm above a plane mirror and this reflected ray is 
detected 2 cm above the mirror at a horizontal displacement of 12 cm.

What is the distance between A and the point of incidence?

A 4 cm B 6 cm
C 7.2 cm D 8.5 cm

source

detector

3 cm
2 cm

A B12 cm

A                                  B                               C                                 D 
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18 The diagram shows two rays of light entering a glass block.

Which one of the following equations is correct?

A w y
x z

B sin sin
sin sin

w y
x z

C w × x = y × z D sin w × sin x = sin y × sin z 

19 If an object is placed 21 cm from a converging lens, the image formed is slightly 
smaller than the object. What is the approximate focal length of the lens ?

A 5 cm B 10 cm
C 18 cm D 20 cm

20 When a sound wave passes an air molecule in the direction shown, which diagram 
shows the correct movement of the air molecule?

A B

C D

air molecule

direction of
sound wave
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21 The diagram shows a snapshot of a travelling wave that is moving from left to right. 
The frequency of the wave shown is 30 Hz.

Taking each grid to be 1 cm × 1 cm, which of the following correctly states the 
amplitude and the speed of the wave? 

Amplitude / mm Speed / m/s
A 10 0.9
B 10 1.8
C 20 2.7
D 20 3.6

22 A ripple tank is set up so that there are different levels of water as shown in the 
diagram.

If the vibrator produces straight waves, which one of the following diagrams correctly 
shows a ripple approaching the region R? 

A B

C D

 

deep shallow shallower

shallowest

vibrator

R
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23 Which one of the following statements about the visible spectrum is not true?

A Light from the sun does not produce a pure spectrum.
B The visible spectrum includes infra-red and ultra-violet rays.
C A rainbow is actually a spectrum caused by the dispersion of light from water 

droplets.
D It is seen when white light passing through a prism is dispersed into its 

component colours.

24 A tennis player hits a ball hard and hears an echo from a wall 0.4 s later. The speed 
of sound in air is 330 m/s. How far away is the player from the wall?

A 66 m B 132 m
C 264 m D 825 m

25 Which of the following is/are application(s) of ultrasound?

I Prenatal scanning of foetus
II Cleaning of surgical instruments
III Using a microphone during lecture

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

26 Figure I shows two metallic spheres X and Y placed in contact. A positively charged 
rod Z is then brought near them.

If Y is earthed without removing Z as shown in Figure II, which one of the following 
statements is correct?

A Both X and Y will be negatively charged.
B Both X and Y will be positively charged.
C X will be positively charged and Y will carry no charge.
D X will carry no charge and Y will be negatively charged.

Figure I Figure II

X Y Z ZX Y
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27 A battery drives 30 C of charge round a circuit. The total work done is 600 J. What is 
the electromotive force of the battery?

A 0.05 V B 5 V
C 20 V D 300 V

28
connected in series to a 12 V 
supply as shown in the circuit.

What is the effect of closing the 
switch on the current drawn from 
the supply and the potential 

Current Potential Difference
A Decreases by 0.5 A Decreases by 2 V
B Unchanged Increases by 2 V
C Increases by 0.5 A Increases by 2 V
D Increases by 0.5 A Increases by 4 V

29 Which one of the following diagrams shows the correct connections for a switch and 
lamp in a lighting circuit? (Key: L – Live, N – Neutral, E – Earth and  – metal casing)

A B

C D

 

8

4

12 V
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30 An electric kettle, labelled ‘220 V, 1 kW’ is fitted with a plug containing a 13 A fuse.

It is connected to a 220 V mains supply. The water in it takes a few minutes to boil. 
When the plug is connected to a 110 V mains supply

A the kettle does not work.
B the fuse in the plug blows.
C the water takes a longer time to boil.
D the heating element of the kettle melts.

31 An electrical heater is used to determine the specific heat capacity of a metal and the 
following readings are obtained:

mass of metal:     2 kg
time for which heat is supplied:   20 s
temperature rise of metal:    10 °C

It is found that the specific heat capacity of the metal is 720 J/(kg°C).

Assuming that 20% of the energy supplied by the heater 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

32 The best way to demagnetise a magnet is to

A throw it on the ground several times.
B place it along the E-W axis and hammer it.
C place it in a solenoid carrying direct-current and slowly pulling it out.
D place it in a solenoid carrying alternating-current and slowly pulling it out.
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33 The diagram shows a shield designed to protect a cathode-ray tube from the effects 
of external magnetic fields.

Which one of the following is used to make the shield?

A Steel B Copper
C Mica D Soft iron

34 A neutron enters a uniform magnetic field perpendicularly as shown in the diagram.

The path that is traced out will be  __________  because  __________  .

A straight; there is no force acting
B circular; the force is always forward
C spiral; the force is always perpendicular to its motion
D parabolic; the force is always perpendicular to its motion

35 Two long insulated wires carrying equal
currents are placed perpendicular to 
each other as shown.

The points P, Q, R and S are all at equal 
distances from the wires.

At which point(s) is/are the resulting 
magnetic field zero? 

A P only B Q only
C P and R D P and S

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 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 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 x x x x x x 
x x x x x x x x x x x x x x x x 

      neutron
uniform magnetic field
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36 Which part of a simple d.c. motor reverses the direction of current through the coil 
every half-cycle? 

A The armature B The brushes
C The split-ring commutator D The slip rings

37 A bar magnet is held above a loop of wire in the position shown below. Both the loop 
and magnet are moved sideways with the same uniform speed.

Which of the following graphs best represents the variation of the magnitude of the 
e.m.f. induced in the loop?

A B

C D

38 The diagram shows an insulated copper 
wire coiled around a soft iron rod. A 
copper ring R is placed at one end of the 
rod. What will happen to the copper ring 
R when the switch S is closed?

A The ring becomes heated up.
B The ring becomes magnetized.
C The ring will be attracted to the coil.
D The ring will be repelled from the coil.

S

N 

e.m.f. / V

t / s

e.m.f. / V

t / s

e.m.f. / V

t / s

e.m.f. / V

t / s
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39 Diagram I shows the oscilloscope trace produced by an input of 2 V at 50 Hz.

Diagram II shows the trace from a different input on the same oscilloscope.

What is the value of the new input?

A 1 V at 50 Hz B 2 V at 25 Hz
C 2 V at 100 Hz D 4 V at 50 Hz

40 Which pairs of quantities are not proportional?

A Change in temperature and quantity of heat supplied to an object
B Speed and time for an object falling freely from rest through a vacuum
C Current and potential difference for a light bulb when temperature rises
D Resultant force acting on an object along a straight line and its acceleration

END OF PAPER

Diagram I

Diagram II
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SECTION A : [50 marks]

Answer ALL questions in this section. Show your working and write your answers in the 
space provided. 

1 Diagram I shows a gate which closes automatically after use.

A heavy stone is attached by chains JK and KL to the top bar of the gate 
and to the top of a nearby vertical post. Opening the gate raises the stone. 
When the gate is released, the force exerted by the chains JK and KL 
closes the gate.

(a) Diagram II shows the instant when the gate is closed and each 
chain is at 30 The plane containing the chains and 
the stone is at right angles to the gate. By means of a scaled vector 
diagram, determine the tension in cable JK if the weight of the stone 
is 70 N. You are to indicate the scale used.

Scale used = Tension in cable JK = [4]

J

Diagram I Diagram II

70 N
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(b) Diagram III shows the top view of the gate. 

Due to the tension in chain JK, there is a horizontal force of 20 N 
that holds the gate closed as shown in the diagram. A force F is 
applied to the gate to open it.

(i) By means of an arrow, indicate in Diagram III, where the 
force F should be applied so that its magnitude is a minimum. 
Label the force as F. [1]

(ii) Calculate this minimum force F in (b)(i) needed to just open 
the gate.

Minimum force F = [2]

Diagram III

www.KiasuExamPaper.com 
496



                                                                              4

2 (a) Define work and give the name and symbol for an SI unit in which it 
is measured.

Unit of work:                                          Symbol: [2]

(b) To push-start a car on a winter’s morning (its battery is flat), two 
people each pushes with a force of 295 N. After pushing for 15 m, 
the car’s engine starts. If at the moment, its kinetic energy is 7400 J, 
calculate

(i) the work done by the push of the people on the car, and

Work done = [2]

(ii) the average frictional forces on the car.

Average frictional forces = [3]
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3 (a) (i) It is observed that solids have fixed shape while liquids do
not. Using the property of molecules, explain the observation.

[2]

(ii) What property of molecules makes gases fill all the space 
available to them?  

[1]

(b) Explain how molecules escape from the surface of an evaporating 
liquid.

[2]

(c) Explain how evaporation affects the internal energy of the liquid.

[2]
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4 The wavelength of four electromagnetic waves including infrared wave is
given in the following table.

Type of Wave Wavelength

Infrared wave 0.18 mm

A

B 10 cm

C 1100 m

(a) Which of the waves, A, B or C is visible light? 

[1]

(b) A TV station broadcasts its programmes at 5 ×103 kHz. 

(i) Name the electromagnetic wave used for the broadcast.

[1]

(ii) Calculate the wavelength of the wave.

Wavelength = [2]

(c) Stars emit all types of electromagnetic waves. Telescopes that 
monitor X-rays are mounted on satellites in space. Why would an X-
ray telescope based on Earth not be able to detect X-rays emitted 
from distant stars?

[1]

(d) State one similar properties of all electromagnetic waves.

[1]
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5 The diagram shows the path of a ray of blue light as it passes through a 
glass prism.

(a) Using the angles shown in the diagram, calculate the refractive 
index of the glass.

Refractive index = [2]

(b) Explain why the ray does not emerge from the prism at B. 

[2]

(c) In the following diagram, a second ray of blue light strikes the glass 
prism at C. This ray is parallel to the ray that strikes the glass prism 
at A. In this diagram, continue the path of the second ray through 
and out of the glass prism.

[2]
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6 The diagram shows four stages on how a photocopier works. 

The four stages are labelled from A to D but are not arranged in order.

The following table shows the first stage with a brief description on what 
happens during this stage within the photocopier.

Stage Brief Description of the stage

D 

Light is shone on a document and the white areas 
reflect light onto the drum which is positively charged.
Areas on the drum that are struck by the light are 
discharged and leaves a positively charged image on 
the drum.

(a) Complete the table by

(i) arranging the other stages in correct order. [1]

(ii) providing a brief description of each stage. [3]

(b) Explain why the paper in stage A is more positively charged than 
the image formed in stage D. 

[1]

Positively charged 
image

Positively charged 
paper
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7 The graph shows how the current I in a diode varies with the potential 
difference V across it.

(a) Describe how I varies with V when

(i) V is negative,

[1]

(ii) V is positive.

[2]

(b) Calculate the resistance of the diode when V is 1.0 V.

Resistance = [2]

(c) A student states “when V is negative, the resistance is zero”. State 
with a reason whether you agree with the student.

[1]
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8 The diagram shows a power station, which generates 100 MW of power. 

The voltage is stepped up to 400 kV and the national grid transmits the 
power over a large distance. The voltage is then stepped down before the 
power is used by industries and homes in a town.

(a) Given that 100 MW is fed into the line at 400 kV, calculate the 
current flowing in the transmission line.

Current = [2]

(b) Calculate the power loss along the transmission line given that the 
total resistance of the li

Power = [2]

(c) How would you modify the circuit so that the power loss in the circuit 
can be reduced? Explain your answer.

[2]
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SECTION B : [30 marks]

Each question is worth 10 marks. Answer ALL questions in this section. Question 11 is 
an EITHER / OR QUESTION. SELECT ONLY ONE PART OF THIS QUESTION. Show 
your working and write your answers in the spaces provided.

9 The diagram shows the plan of a bedroom and part of the main room of a 
house. Other rooms are not shown.

The temperatures of the main room, the bedroom and the outside of the 
house are shown. 

The following table 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

(a) Explain why more thermal energy enters the bedroom from the 
outside of the house than from the main room.

[1]
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(b) An air conditioner keeps the temperature constant in the bedroom 
by removing energy. 

Identify a suitable location of the air conditioner in the bedroom and 
explain how it cools the bedroom efficiently.

[3]

(c) The inside wall of the bedroom radiates thermal energy. Explain 
how the colour of the inside wall affects the amount of energy 
radiated.

[2]

(d) (i) What is the rate of thermal energy removed by the air 
conditioner if the temperature of the room is to be maintained 
at 18 

Rate = [3]

(ii) State an assumption made in the calculation for d(i).

[1]
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10 The diagram shows an electric shaver.

It consists of the shaver and a charging unit. Both the shaver and the
charging unit are completely covered by plastic cases and there is no 
metal contact between them. Inside the shaver, there is a 15 V 
rechargeable cell for driving a motor.

(a) When the shaver is in operation, the current flowing through the 
motor is 0.36 A. Calculate the power consumed by the motor.

Power = [2]

(b) When the energy stored in the cell is used up, the shaver is placed 
on the charging unit to recharge the cell. The charging unit is 
connected to the mains supply and its label is shown in the diagram.

Calculate the energy, in joules, drawn by the charging unit from the 
mains supply in one hour.

Energy = [2]

250 V
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(c) To charge the rechargeable cell, the shaver will be placed on the 
charging unit. At the bottom of the shaver is coil X, which is 
connected to the 15 V rechargeable cell. Another coil Y is located 
inside the charging unit with a soft-iron bar fixed inside it. When the 
shaver is placed on the charging unit, the soft-iron bar lies inside 
coil X. 

(i) Explain how an electromotive force (e.m.f.) is produced in the 
shaver to recharge the cell.

[3]

(ii) An output voltage of 30 V a.c. is produced at coil X to charge 
the cell. Calculate the number of turns in coil X if there is 
11000  turns in coil Y. 

Number of turns = [2]

(d) The charging unit is connected to the mains with a two-pin plug. 
State a reason that explains why it is safe to use a two-pin plug.

[1]
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11 EITHER

The diagram shows a boy of mass 32 kg riding on a skate scooter.

He pushes off with his rear foot momentarily, cruises for a while and then 
pushes off with rear foot again. The cycle is repeated. There is presence 
of resistive forces.

The following graph shows how the velocity of the boy changes over the 
first 6.0 s of his journey.

(a) Describe the boy’s acceleration over the first 2.0 s of his journey.

[2]
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(b) Which part of the graph shows that there is presence of resistive 
forces? Explain your answer.

[2]

(c) At 0.50 s, calculate

(i) the total displacement of the boy,

Total displacement = [1]

(ii) the acceleration of the boy

Acceleration = [1]

(iii) the forward driving force applied by the boy if the total 
resistive force acting on him is 4.5 N.

Forward driving force = [3]

(d) State the other force that is part of an action-reaction pair with the 
forward driving force calculated in c(iii).

[1]
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11 OR

The diagram shows a magnetic relay used to operate the switch of a 
machine in a factory.

(a) Explain how the magnetic relay works when the temperature around 
the thermistor decreases. 

[3]

(b) (i) In the diagram, indicate the N-pole of the electromagnet. [1]

(ii) Suggest a suitable material for the pivot bar S. Give a reason 
for your choice.

[2]

High Voltage

Machine
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(c) (i) Explain clearly the advantage of using a magnetic relay to 
operate the machine

[2]

(ii) The machine operates at ‘1000 V, 5 A’ and runs an average 
of 12 hours daily. Calculate the cost of operating the machine 
in a month (30 days) if each unit of electricity costs $0.29.

Cost = [2]

END OF PAPER
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PAPER 2 (DURATION: 1 HOUR 45 MIN)

Section A [50 marks]

QN Suggested Answers Sub Ttl Ttl
1a

Suitable scale [1] 
Shape of vector diagram [1] 
Labelling forces [1] 
Tension in cable JK = 40.5 ± 4.0 N [1]

4(M) 7

1bi 1(E)

1bii Taking moments about hinge,

Total clockwise moments = Total anti-clockwise moments
20 × 0.60 = F × 1.20 [1]
F = 10 N [1]

2 (M)

Diagram III

F

70 N

40.5 N 40.5 N
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a

Suitable scale [1] 
Shape of vector diagram [1]
LaL belling forces [1[1]]
Tension in cabablele JJK K = 40.5.5 ±± 44.0.0 NN [1]

4(M) 7

bi 1(E)
F

70 N

40..5 N 40.5 NNN
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QN Suggested Answers Sub Ttl Ttl
2a Work is the energy transferred [1] when a force moved an 

object over a distance in the direction of the force.

Unit of work: Joules      Symbol: J     [1] 

2 (E) 7

2bi WD = Force × distance moved
= (2 × 295) × 15 [1] [2 × 295]
= 8850 J  [1]

2 (M)

2bii WD against Friction 
= 8850 – 7400
= 1450 J [1]

WD = Force × distance moved
1450 = F × 15 [1]
F = 96.7 N [1]

Average frictional forces = 96.7 N

3 (D)
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QN Suggested Answers Suuuuuubbbbbb Ttttttllllll Ttl
2a Work is the energy transferred [1] when a force moved an 

object over a distance in the direction of the force.

Unit of work: Joules      Symbol: J     [1] 

222222 (E(E(E(E(E(E)))))) 7

2bi WD = Force × distance moved
= (2 × 295) × 15 [1] [2 × 295]
= 8850 J  [1]

222222 (M(M(((( ))))))

2bii WD against Friction 
= 8850 – 7400
= 1450 J [1]

WD = Force × distance moved
1450 = F × 15 [1]
F = 96.7 N [1]

AAAverage frictionaall foorcrceses = 996.6.77 NNN

333333 (D)
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QN Suggested Answers Sub Ttl Ttl
3ai Solids have fixed shape as the molecules are vibrating 

about their fixed position. [1]
Liquids do not have fixed shape as the molecules are able 
to slide past one another. [1]

2 (M) 7

3aii The weak intermolecular force between the gas molecules. 1 (E)

3b The molecules are at constant random motion and they 
collide with [1] one another. At times, some molecules 
gained enough energy to break the intermolecular bonds 
[1] between them and escape to the surrounding as
vapour.

2 (E)

3c During evaporation, some molecules with more energy 
escape from the surface of the liquid. The remaining 
molecules has less kinetic energy [1]. Thus the internal 
energy of the liquid will decrease [1].

2 (M)

QN Suggested Answers Sub Ttl Ttl
4a A [1] 1 (E) 6

4bi Radiowaves [1] 1 (E)

4bii v
3 × 108 = 5 × 106 × [1] [ ½ m for v and ½ for f]

= 60 m    [1]

2 (M)

4c X-rays are absorbed by the Earth’s atmosphere. [1] 1 (M)

4d Any of the following:
They are transverse waves.
They travel at the same speed of 3 × 108 m/s in vacuum.
They do not require a medium to travel.
They do not carry any charge.
They are not affected by electric field.

1 (E)
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[1] between them and escape to the surrounding as
vapour.

3c During evaporation, some molecules with more energy 
escape from the surface of the liquid. The remainingngngngngng 
molecules has less kinetic energy [1]. Thus the inteeeeeernrnrnrnrnrnalalalalalal 
energy of the liquid will decrease [1].
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QN Suggested Answers SSSSSSub TTTTTTttttttllllll Ttl
4a A [1] 1 (EEE)))))) 6

4bi Radiowaves [1] 1 (E)

4bii v
3 × 108 = 5 × 106 × [1] [ [ ½ ½ mm ffor v v ananddd ½ ½ fofor f]

= 60 m   [1]

2 (M)

4c X-rays are absorbed by the Eararthth’s’s attmomosphere. [1] 1 (M)

4d Any of the folllolowiw ng:
They are transsversee wawaw veves.s.
They travev l ataa tthehe ssamame e spspeed of 3 × 108 m/s in vacuum.
They do o nonoot t rereeququirre e a a medium to travel.
They do nonon t t cac rrrry y ana y charge.
They are notot aaaffffected by electric field.

1 (E)
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QN Suggested Answers Sub Ttl Ttl
5a = sinsin    = [1]

= 1.46 (3sf)[1]

2 (E) 6

5b Light is travelling from optically denser medium (glass) to 
an optically less dense medium (air) and the angle of 
incidence is greater than the critical angle [1], total internal 
reflection takes place [1].

2 (M)

5c

Refraction at C with ray parallel to AB [1]
TIR and refraction [1]

Normal should be drawn at the surfaces [deduct ½ m if 
both not done]

2 (D)

QN Suggested Answers Sub Ttl Ttl
6ai DBAC 1 (M) 5

6aii B: 
Negatively charged toner particles are then attracted to [1] 
the positively charged image.

A:
The toner is transferred/attracted to [1] the paper when the 
drum rolls on the positively charged paper.

C:
Heat is applied to the toner powder [1] to fix the image onto 
the paper.

3 (D)

6b So that the negatively charged toner is attracted to the 
paper instead of sticking to the drum.

1 (D)
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5b Light is travelling from optically denser medium (glass) to 
an optically less dense medium (air) and the angle of 
incidence is greater than the critical angle [1], total internal 
reflection takes place [1].

2 (M( )

5c

Refraction ata  C with ray parallell ttoo ABAB [1]]
TIR and refraction [1]

Normal should be drawn at ththe e sus rfacacese  [deduct ½ m if 
both not done]

2 (DD))

QN SSuugggested Answers Sub Ttl Ttl
6ai DBAC 1 (M) 5

6aii B: 
Negatively charged toner particles are then attracted to [1]

3 (D)
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QN Suggested Answers Sub Ttl Ttl
7ai When V is negative, the current I is zero. [1] 1 (E) 6

7aii When V is between 0 V to 0.6 V, the current is zero. [1] 
When V is greater than 0.6 V, the current I varies from 0 mA 
to 116 mA. [1]

2 (D)

7b From the graph, when V is 1.00 V, I is 44 mA.

Resistance of the diode,

R   = V/I
= 1.00 / 44 x 10 3 [1]

[1]

2 (M)

7c No. When V is negative and I is zero, it means that the 
resistance must be very high [1] such that no current can 
pass through.

1 (M)

QN Suggested Answers Sub Ttl Ttl
8a 2 (E) 6

8b 2 (M)

8c Step up the voltage to more than 400 kV [1] to reduce the 
current flowing through the transmission line. As power loss 
in the circuit is I2R [1], with reduced current, power loss is 
reduced.

2 (D)

[1]250A

[1]
400,000

0100,000,00
V
PI

[1]6.25MW
[1]100250

RIP
2

2
loss
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Resistance of the diode,

R  = V/I
= 1.00 / 44 x 10 3 [1]

[1]
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pass through.
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QN Suggested Answers Sub Ttl Ttl
8a 2 (E) 6

8b 2 (M)

8c Step up ththe e vovov ltltage to more than 400 kV [1] to reduce the 
current flowwining through the transmission line. As power loss
in the circuit is I2R [1], with reduced current, power loss is
reduced
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[1]250A

[1]
400,000

0100,0000,00
V
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Section B [30 marks]

QN Suggested Answers Sub Ttl Ttl
9a 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. 

1 (M) 10

9b It needs to be placed at the top [ ½ ] of the bedroom. 

The air around the air conditioner will be cooled, becomes 
more dense and sinks to the bottom of the room. [1]

The warmer air, being less dense, will rise to the top of the 
room to be cooled. [1]

A convection current is created [ ½ ] which helps to cool the 
room efficiently.

3 (S)

9c The inside wall of the bedroom should be painted white [1]. 
White is a poor emitter of radiant heat [1].

2 (M)

9di In 1 hour, total heat entering the bedroom
= 4.5 ×104 + 2.3 × 106 + 1.1 × 106 + 2.0 ×105 [1]
= 4.05 × 106 J [1]

Rate of thermal energy removed by the air conditioner
= 4.05 × 106 J / 60 s
= 6.75 × 105 W [1]

3 (D)

9dii Any reasonable assumption:
There is no heat entering the room other than what is
stated.
The window and door is kept closed throughout.
The temperature outside the bedroom remains as stated.

1 (D)
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The air around the air conditioner will be cooled, becomes 
more dense and sinks to the bottom of the room. [1]

The warmer air, being less dense, will rise to the top of ththe e e e e e
room to be cooled. [1]

A convection current is created [ ½ ] which helps tttttoooooo cocococococoooooooolooooooooooooooooooo tttttthhe A
room efficiently.
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White is a poor emitter of radiant heat [1].
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9di In 1 hour, total heat entering the bedroom
= 4.5 ×104 + 2.3 × 106 + 1.1 × 1006 + 2.0 ×105 [1[1]]
= 4.05 × 106 J [1]

Rate of thermal energy removed byby tthehee aairir coc nditioner
= 4.05 × 106 J / 60 s
= 6.75 × 105 W [1]

3 (D)

9dii Any reasononabablele aassumumptptioion:n:
Theree isis no heheatat eentnterere ing the room other than what is
stated.
ThThe e wiwindndowow aandnd ddoor is kept closed throughout.
Thhe e e tetempmpm ererata ure outside the bedroom remains as stated.
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QN Suggested Answers Sub Ttl Ttl
10a Power consumed by the motor

= VI
= 15 × 0.36 [1]
= 5.4 W [1]

2 (E) 10

10b E = Pt
= 9 × 1 × 60 × 60 [1]
= 32400 J  [1]

2 (E)

10ci When the charging unit is connected to the mains supply, an
alternating current flows through coil Y [1]. This alternating 
current will produce a changing magnetic field [1]. According 
to Faraday’s law, this changing magnetic field linking [1] coil 
X will produce an e.m.f. in coil X which will produce an 
induced current to recharge the cell.

3 (D)

10cii Vs / Vp = Ns / Np
30 / 250 = Ns / 11000 [1]
Ns = 1430 turns [1]

2 (M)

10d The charging unit has double-insulation [1] or has completely 
insulated plastic.

1 (S)
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10a Power consumed by the motor

= VI
= 15 × 0.36 [1]
= 5.4 W [1]

222222 (E) 10

10b E = Pt
= 9 × 1 × 60 × 60 [1]
= 32400 J [1]

222222 (E(E(E(E(E(E))))))

10ci When the charging unit is connected to the mmains supplllllyyyy,yy aaaaaan
alternating current flows through coil Y [1]. Thhisis alternanananananatitititititinnnnngn  
current will produce a changging magnetic fieldld [[1]1 . According
to Faraday’s law, this changing mamagnetic ffieieldld llininkikk ng [1] coil 
X will produce an e.m.f. iinn cocoilili  X wwhihiichch wwilill l produce an 
induced current to recharge ththe e ceellll.

3 (D)

10cii Vs / Vp = Ns / Np
30 / 250 = Ns s / 1111000 0 [1[1]]
Ns = 143300 turnrnss [1[1]]

2 (M)

10d The charging uuninit t hahah s s dodouble-insulation [1] or has completely 
insuulalateteedd plplasastit c.c.

1 (S)
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Either

QN Suggested Answers Sub Ttl Ttl
11a From 0 s to 1.0 s: Positive uniform/constant acceleration [1]

From 1.0 s to 2.0 s: Negative and non-uniform acceleration. 
[1]

2 (M) 10

11b From 1.0 s to 2.0 s, 3.0 s to 4.0 s and 5.0 s to 6.0s (the part 
when the boy is cruising) [1]. During these timings, the boy is 
slowing down [1] showing that there is presence of resistive 
forces like friction and air resistance to oppose his motion.

2 (M)

11ci Total displacement
= ½   0.50  5 
= 1.25 m [1]

1 (M)

11cii Acceleration
= (v – u)/t
= (5 – 0)/0.50
= 10 m/s2 [1] 

1 (M)

11cii Resultant Force 
= ma
= 32 10
= 300 N [1]

F – 4.5 = 300 [1]
F     = 304.5 N

= 305 N (to 3 sf)     [1]

3 (D)

11d The force applied by the boy on the ground. [1] 1 (M)

www.KiasuExamPaper.com

Either

QN Suggested Answers SSSSSSuuuuuub Ttl Ttl
11a From 0 s to 1.0 s: Positive uniform/constant acceleration [1]

From 1.0 s to 2.0 s: Negative and non-uniform acceleratitititiiionononononon..
[1]

222222 ((((M(( ) 10

11b From 1.0 s to 2.0 s, 3.0 s to 4.0 s and 5.0 s to 6.000000ssssssssssssssssssssssssss (t(t(t(t(t(t((((( hehehehehehehheheheheeheeeheheeeeeeeeheeeheeheeeeeeeheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeheehhhhheeeeheheeheeeehhhhee ppppppaaaaara t 
when the boy is cruising) [1]. During these timingngngngngngnggngggggnggngngngnggggggggggggnggggngggggggggggggggggggggggnggggggggggggggggggggggggggggggggggggggs,ss,s,ss,ss,sss,s,s,ssss,s,sss,s,ss,ss,s,s,sss,s,ssssss,s,ss,ss,ss,ss,s,sss,sss,sss,ssssssssss,sss,ssssssss,s,,ss,,,,s,,s,,,,,, ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttheheheheheheheehehehhehehehehehehheheheheheheheheheheheehehhhehehehheheehehheheheheheheheheheheheehehehhehehehehehehhhhhehehehehehhhehehehehehehehhhheehhheheehehhhehhhhhhheeehehhehhehehhehehehehhhehehhhehehhhheheeeeheeeeeeeee bbbbbbbbbbbbbbbbbboyoyoyoyoyooyoo  is 
slowing down [1] showing that there is preeseseseseseseeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeencncncncncncncncncncncncncncncncncncncncncncncncncncncnncnncnnncncnncncnncncncncccncncnncncccncncnccccnncnncncncncnncnncncnccccncnnccccnncnccccnnccccncccncnccccncnccccccccccccccccnccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ofofofoffofofofofoofofofofofoofofofofofofofofoffofofofofofofofofofofofoffofofoffffofofoffofoffoffofofoffofoffffoffofffofoffffofffoofofoffoofofofoofoffofofofofofofofofofofoooofoffoffooofooffoffffofffofoffffofffff rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreseseessesssesesesesesesssesessesesesesesesesseessssesesesessssesesesessesesesesesesesessesesessseeesessesesesesesseesesesesesesesseessseeeeesssseseeeessssessesssseeessssseesssssesessseseeessisisissssssssssiiisisisisiiisisiiiiisssstitititititivevevevevev  
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222222 (M(M(M(M(M(M))))))

11ci Total displacement
= ½   0.50  5 
= 1.25 m [1]

111111 (((((M( )

11cii Acceleration
= (v – u)/t/t
= (5 – 0)/0.50
= 10 m/s2 [1]

1 (M)

11ciiii Resultant Foorcrce e
= ma
= 32 100
= 300 N [1[1]]

F – 4.5 5 5 == 303000 [1]
F     == 303004.4.5 N

= 3033 5 N (to 3 sf)     [1]

3 (D)

11d Th f li d b th b th d [1] 1 (M)
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Or

QN Suggested Answers Sub Ttl Ttl
11a When the temperature of the thermistor decreases, its 

resistance increases.
The voltage across the thermistor increases and causes a 
larger current to flow through the solenoid.
The electromagnet becomes strongly magnetised and 
attracts S to close the switch.

3 (M) 10

11bi Top of the iron core is N-pole. [1] 1 (M)

11bii Iron [1]
It can be magnetised and demagnetised easily. [1]

2 (E)

11ci The magnetic relay prevents the user from direct contact with 
high voltage of power supply. [1]
Hence, it prevents/minimises the risk of electric shock. [1]

2 (M)

11cii Total energy used 
= 1000  5 ÷ 1000 12 30
= 1800 kWh         [1]

Cost of energy  
= 1800 $0.29
= $522 [1]

2 (M)
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QN Suggested Answers Suuuuuubbbbbb Ttl Ttl
11a When the temperature of the thermistor decreases,,,,, ititititittsssss s

resistance increases.
The voltage across the thermistor increases and cacacacacacaususususususeseseseseses a 
larger current to flow through the solenoid.
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attracts S to close the switch.

333333 (M) 10

11bi Top of the iron core is N-pole. [1] 111111 (M(M(M(M(M(M)

11bii Iron [1]
It can be magnetised and demagnetised easily. [1]

2 (E)

11ci The magnetic relay prevents the ususer fromm didirerectct ccontact with
high voltage of power supply. [1[1]]
Hence, it prevents/minimises ttheh rrisisk k ofofo eelelectc ric shock. [1]

2 (M)

11cii Total energy used
= 1000  5 ÷÷ 1000000  12 30300
= 1800 kWWhh        [1[1]]

Cost of energyy
= 1880000 $0$0.2.299
= $522222 [1]

2 (M)
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Section A

Answer ALL the questions in this section.

1 The diameter of a cylindrical pencil is measured using a micrometer screw gauge. A 
student initially takes the zero error reading (Diagram A) of the micrometer followed by
the reading of the diameter (Diagram B).  

What is the actual diameter of the cylindrical pencil? 

A  2.37 mm B  2.39 mm C  2.87 mm D  2.89 mm

2 The diagram shows a simple pendulum. It swings between A and B. The periods of 
oscillation for different lengths of pendulum are recorded in the table below. 

length of pendulum / m 0.5 0.6 0.7 0.8

period of oscillation / s 1.429 1.565 1.689 1.805

If the length of the pendulum is 0.68 m, what is the approximate time taken for 20 
oscillations?
A 1.63 s

B 1.66 s

C 32.5 s

D 33.3 s

A B

Diagram A Diagram B
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3 The figure below shows two forces acting at a point Y which are represented by YX
and YZ respectively. 

Which option represents a third force that is required to maintain equilibrium?  
A YW

B WY

C XZ

D ZX

4 A ball is thrown vertically upwards from P. It reaches the greatest height at Q and then 
falls back to P where it is caught. 

Neglecting air resistance, which of the following statements is CORRECT?  
A Acceleration at Q is zero. 

B The time of rise from P to Q is greater than the time of fall from Q to P. 

C The total displacement of the ball is zero. 

D The ball experiences a steady decreasing upward force when it rises from P to
Q. 

W

X Y

Z

P

Q
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5 A car of a total mass of 800 kg is moving along a road at constant speed of 10 m/s. It 
suddenly brakes for 8 s before it comes to a stop in front of a traffic light.  

Assuming that the braking force and the deceleration of the car are constants, what is 
the braking force exerted on the car? 

A 80 N 

B 100 N 

C 640 N 

D 1000 N 

6 A 25 cm3 molten copper of density 8.9 g/cm3 is mixed thoroughly with 467 g of molten 
tin of density 7.3 g/cm3 to form a bronze alloy.

What is the average density of the bronze alloy?

A 7.75 g/cm3

B 7.92 g/cm3

C 8.10 g/cm3

D 8.33 g/cm3

7 A 100 kg rock is being hung freely on the Moon. When an astronaut pushes the rock 
upwards, he will feel that ________________________. 

A the rock is easier to be pushed than on the Earth

B the rock is more difficult to be pushed than on the Earth

C the rock requires as much effort to be pushed as on the Earth

D the rock requires no effort to be pushed

8 A 22 N force is applied to push a 6 kg box along a 4 m ramp to reach a height of          
0.8 m above its starting position. Assume gravitational field strength, g = 10 N/kg. 

What is the work done against friction?
A 32 J
B 40 J
C 48 J
D 88 J

0.8 m
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9 A 50 kg rectangular block of dimensions 2 m x 3 m x 5 m exerts pressure onto a hard 
ground. Assume gravitational field strength, g = 10 N/kg.

What is the LEAST pressure that the rectangular block can exert on the ground? 

A 8.33 Pa

B 16.7 Pa

C 33.3 Pa

D 83.3 Pa

10 The diagrams below show air trapped in two capillary tubes A and B by a small column 
of mercury as shown. The length of the mercury column is 10 cm. The atmospheric 
pressure is 76 cm Hg.  

What is the pressure of the trapped air in capillary tubes A and B? 

air pressure in 
capillary tube A

air pressure in 
capillary tube B 

A 76 cm Hg 76 cm Hg

B 76 cm Hg 86 cm Hg

C 86 cm Hg 76 cm Hg

D 86 cm Hg 86 cm Hg

11 A 1 m uniform wooden rule weighing 20 N is being lifted vertically up by a force F at 
the 75 cm mark as shown. 

  

What is the MINIMUM force F required to lift the rule? 

A 13.3 N B 26.6 N 

C 40.0 N D 80.0 N 

capillary tube Bcapillary tube A

10 cm column 
of mercury

10 cm column 
of mercury trapped air

trapped air

75 cm 
mark

100 cm 
mark

0 cm 
mark

F

www.KiasuExamPaper.com 
528



Sec 4E Physics P1 Page 6 of 16 USS Prelim 2018
 
 

12 The diagram shows a balancing toy pivoted on a stand. If the toy is tilted slightly, it 
does not topple but returns to its original position.

Where is the position of the centre of gravity of the toy?

A above the pivot
B below the pivot
C exactly at the pivot
D inside the weight

13 A gas of the same volume as a liquid expands faster when heated? 

Which of the following reasons is CORRECT? 

A The gas molecules are bigger.

B The gas molecules expand faster.  

C The forces between gas molecules are weaker than those between the liquid 
molecules.  

D The gas molecules collide more frequently with each other.

14 In the Brownian motion experiment involving smoke particles, heavy particles settle 
quickly but very small particles remain suspended for long periods of time.

Which of the following reasons is CORRECT?

A The air pressure has a greater effect on very small particles. 

B Very small particles have low inertia and are easily affected by the 
bombardments of the air particles.  

C The Earth’s gravitational field does not act on the very small particles.  

D The very small smoke particles has the same density as the air. 

15 A liquid-in-glass thermometer has a mercury level of 3.0 cm at – 5 C and a mercury 
level of 11.0 cm at 115 C. 

What is the mercury level when the temperature is 105 C. 

A 8.3 cm B 9.8 cm 

C 10.1 cm D 10.3 cm

pivot

weight
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16 The thermocouple is able to measure a temperature as high as 2500 C.

Which of the following reason(s) is/are CORRECT?

(1) high specific heat capacity

(2) low heat capacity

(3) high melting point

A 1 only

B 3 only  

C 1 and 2 only

D 1 and 3 only

17 Which of the following statements about the vacuum flask is INCORRECT? 

A Heat loss by radiation is minimised by keeping the hot water in a double-walled 
container.

B      Heat loss is minimised by placing a cork or plastic stopper to close up the neck 
of the container.

C The vacuum in the doubled-wall container effectively prevents conduction and 
convection. 

D     The walls of the container are silvered to reduce radiation. 

18 Which of the following statement(s) is / are CORRECT? 

(1) Electrical conductors are usually good conductors of heat.

(2) Conductors of heat have free electrons to transmit heat quickly.

(3) Electromagnetic waves need electrons to transmit energy.

A 1 only

B 1 and 2 only  

C 2 and 3 only

D 1, 2 and 3 

19 The specific heat capacity for ice and water is given as 2.1 kJ/kg °C and 4.2 kJ/kg °C 
respectively. The specific latent heat of fusion of water is given to be 340 kJ/kg. 

What is the total amount of energy needed to raise 1.5 kg of ice from 15 °C to 40 °C? 

A 173 kJ
B 346 kJ
C 809 kJ 
D 28600 kJ 
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20 Evaporation is always accompanied by cooling.

Which of the following reasons is CORRECT? 

A The air molecules cool the liquid surface.

B      The more energetic molecules leave the liquid.

C There are fewer molecules left in the liquid. 

D      The escaped molecules returned to the liquid.

21 X-rays, visible light and ultraviolet radiation are all part of the electromagnetic 
spectrum.  

Which of the following describes the CORRECT order in increasing wavelength? 

 A X-rays, visible light and ultraviolet radiation

 B      X-rays, ultraviolet radiation and visible light

 C visible light, X-rays and ultraviolet radiation

 D      ultraviolet radiation, X-rays and visible light

22 What are the CORRECT changes to the frequency, wavelength and speed of the water 
waves when they move from shallow waters to deep waters? 

 

frequency wavelength speed

A increases remains the same increases

B remains the same decreases decreases

C remains the same increases increases

D decreases remains the same decreases

23 An insect makes a sound that is higher than the maximum audible frequency of a 
normal person.

Given that the speed of the sound in air is 300 m/s, which of these wavelengths of the 
sound is made by the insect?

A 0.012 m  

B 0.068 m

C 15 m

D 68 m
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24 In an experiment to measure the speed of sound in air, a girl stands 60 m away from 
a wall and claps her hands together to produce a sound. At the instant when she hears 
an echo, she claps her hands again. She does this for 50 claps. The total time taken 
for 50 claps is 15 s. 

Which of these calculations gives the speed of sound in air?

A ×   

B ×
C × ×
D × ×

25 A ray of light travels from vacuum into glass.

  

What is the refractive index of the glass? 

A sin(p )/sin(s )  

B sin(q )/sin(r )  

C v 1/ v2

D v 2/ v1

p

r

q

s

speed v1

?

speed v2

glassglass

vacuum
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26 A ray of light is incident on one side of a rectangle glass block.  The angle of 
refraction is 40 º in the glass. The critical angle for light in glass is 42 º. 

Which diagram shows the path of this ray?

27 When the object is placed at 19 cm from the optical centre of a converging lens, the 
image formed is real, inverted and magnified. When the object is placed at 21 cm from 
the optical centre of the same converging lens, the image formed is real, inverted and 
diminished.

What is the focal length of the converging lens? 

A 10 cm
B 20 cm
C 40 cm
D cannot be determined

A B

C D
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28 Two neutral conducting balls X and Y are suspended by insulating threads from the 
ceiling as shown. They are separated by a sheet of insulator. X is touched by a rod 
which carries positive charges. 

Which of the following diagrams best represents the charge distribution on them? 

29  P, Q, R and S are four identical insulated metal spheres. They are arranged as shown 
below. A positively charged rod is brought near to P. Sphere S is earthed momentarily.

  

If the rod is removed, what would be the charge on spheres R and S? 

R S 

A positive positive

B positive negative

C negative positive

D negative negative

A B

C D

P Q SR

insulator

X Y

X Y

X Y

X Y

X Y
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30 The graph below shows the relationships between the potential difference and the 
current of four different conductors, W, X, Y and Z.

Which conductor has the highest resistance?? 

A W 

B X 

C Y

D Z

31 What is the e.m.f. of the cell in an electrical circuit if it uses 1kJ of energy to send 3A 
of current around the circuit for 2 minutes?

A 2.78 V

B 6.00 V

C 167 V

D 360 V

Y
X

W

Z

voltage / V

current / A
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32 The diagram shows a circuit with a potential divider joined in series with a fixed resistor.   

What are the minimum and maximum readings which can be obtained on the 
voltmeter?

minimum voltage/ V maximum voltage/ V

A 0 2 

B 0 4

C 2 4 

D 2 6

33 Three identical filament bulbs are connected to a d.c. supply as shown in the figure 
below. Each bulb operates at normal brightness and the ammeter registers a steady 
current. Filament in one of the bulbs in the circuit breaks. 

What happens to the ammeter reading and the brightness of the remaining bulbs?

ammeter reading / A brightness/ V

A increases increases

B increases unchanged

C decreases increases

D decreases unchanged

6 V

8 4

V

A
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34 Some electronic components are connected as shown in the circuit.

Which of these circumstances will light up the lamp in the circuit?
A Circuit placed under a bright light

B Circuit placed in a dark room

C On a cold day

D On a hot day

35 The figure below shows the connection of a metal-cased electric kettle to the a.c. 
mains.  

Which of the following statements about the arrangement is TRUE? 

A The switch should be placed along the neutral wire.

B The rating of the fuse is too small.

C The fuse should be placed along the neutral wire. 

D The Earth wire should not be connected to the casing. 

8 A

A.C. 240 V
L

E

N

2.4 kW filament
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36 End X of a metal rod attracts the N-pole of a compass needle. What does this show 
about the rod? 
A It could be made of copper but is not permanently magnetised.

B It could be made of copper with a S-pole at X.

C It could be made of steel but is not magnetised. 

D It could be made of steel with a N-pole at X. 

37 A beam of electrons travels between the poles of a magnet. The beam starts to move 
in the direction shown. 

Which is the most likely direction of the magnetic field?  

A into the paper  

B out of paper

C to the right

D to the left

38  A 20 Hz signal is displayed on a C.R.O. screen as shown. 

What is the setting of the time base of the C.R.O.? 
A 20 ms / div

B 25 ms / div

C 200 ms / div  

D 250 ms / div

direction of 
movement

electron 
beam
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39 A small coil is connected to a sensitive galvanometer. When the magnet is allowed to 
fall towards the coil, the galvanometer needle moves quickly to the right of the zero 
position. The magnet moves through the coil. 

How does the galvanometer needle move as the magnet falls away from the coil? 

A It does not move. 

B It gives a steady reading to the right.

C It moves quickly to the left of the zero position and then returns to zero

D It moves quickly to the right of the zero position and then returns to zero.

40 A pupil sets up a model transformer as shown. It is connected to a 2.5 V d.c. supply. 
Both lamps have a voltage of 2.5 V. 

  

What does the pupil notice about the lamps? 

lamp P lamp Q

A normal brightness not lit

B very bright dim

C dim very bright

D decreases unchanged

***END OF PAPER***

N

S

10 turns 
primary coil

40 turns 
secondary coil

2.5 V 
lamp Q

2.5 V 
lamp P  
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Section A [50 Marks]

Answer ALL the questions in this section. Write your answers in the spaces provided on the 
question paper.

1 In a Singapore F1 night race, a race car driver approaches a S-shaped bend carefully
at the beginning of the race as follows:

(i) The race car approaches the first bend at 100 km/h at t = 0 s.

(ii) The race car slows down with decreasing deceleration to 40 km/h to navigate the
first bend from t = 0 s till t = 4 s. 

(iii) The race car continues at 40 km/h to navigate the second bend from t = 4 s till         
t = 8 s. 

(iv) The race car speeds up along a straight road with increasing acceleration to 200 
km/h after the bend from t = 8 s till t = 16 s. 

(a) State what is meant by uniform acceleration.

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

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

(b) Using the information from (i) to (iv), sketch the speed-time graph of the race car
from t= 0 s till t =16 s. Label your graph.   [4]
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2  Fig. 2.1 below represents a force-time graph of the force applied to a stationary 2 kg 
box to push it over a rough surface. The box accelerates uniformly at 0.25 m/s2 during 
t = 0 s to t = 3 s. Assume the frictional force is constant throughout the motion of the 
box.  

(a) Calculate the frictional force acting on the 2 kg box.

frictional force = ................................. [2] 
(b)    Determine the acceleration from t = 3 s to t = 6 s. 

acceleration = ................................. [1] 

(c) After 6 seconds, a braking force is being applied to the box to slow it down. 
Determine the average braking force applied from t = 6 s to stop it at t = 8 s. 

average braking force = ................................. [3] 

force/ N 

1.0 

0.5 

1 2 3 4 5 6
time/ s 

0
Fig. 2.1
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3 A uniform rod PQ of length 100.0 cm and weight 5.0 N is hung as shown in the Fig. 3.1. 
Two spring balances, A and B are attached to points P and Q of the rod respectively. A 
load of 15.0 N is placed 20.0 cm from the spring balance A. 

  

(a) On Fig. 3.1, mark and label the position of the weight of the rod.                 [1]
(b) Taking moments about point Q, calculate the reading on the spring balance A in 

order for the rod to balance horizontally.  

  

reading = ................................. [2] 

(c) Hence or otherwise, determine the reading on the spring balance B in order for the 
rod to balance horizontally. 

  

reading = ................................. [2] 

 (d)   If the 15.0 N weight is gradually moved along the rod towards point P, while the 
rod is being kept in equilibrium.

State and explain the change in the reading of the spring balance B. 

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

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

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

0 cm 
mark

P Q

spring 
balance B

20.0 cm

15.0 N
Fig. 3.1

100 cm 
mark

spring 
balance A
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4 Fig. 4.1 shows a type of manometer used to measure the pressure difference between 
the pressure exerted by the force of 60 N on a platform area of 0.5 m2 and a gas within 
a gas vessel. The volume of gas is 0.0122 m3. Given that the density of water is          
1000 kg/m3 and the gravitational constant is g = 10 N/kg. 

(a) Label in Fig. 4.1 with ‘A’ the location with the highest pressure.          [1]
(b) Determine the pressure exerted by the force on the platform. 

pressure = …………………………… [1]

(c) Determine the gas pressure exerted by the gas in the vessel.

gas pressure = …………………………….. [2]
(d) After the removal of the 60 N force on the platform, the gas expands to a new 

volume of 0013 m3.

Assume that the temperature remains constant throughout the expansion of the 
gas, determine the new gas pressure exerted by the gas.

new gas pressure = …………………………….. [2]

Fig. 4.1

Gas in vessel
ruler

60 N force

platform of 
area 0.5 m2

manometer

water
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5 A teacher demonstrates the sound produced by a loudspeaker by connecting a 
microphone to a cathode ray oscilloscope (C.R.O.). The teacher initially obtains the 
C.R.O. trace shown in Fig. 5.1.

  

The teacher then adjusts the controls to obtain the C.R.O. trace shown in Fig. 5.2. 
(a) State and briefly explain the adjustments the teacher make to the controls to obtain 

trace on Fig. 5.2. 

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

(b) The time base shown in Fig. 5.2 is set to 2 ms / division. 
Determine the frequency emitted by the loudspeaker. 

frequency = ………………………... [2] 
(c) The loudspeaker was adjusted to produce louder sound of a lower pitch.

Describe and explain what happens to the trace on the C.R.O. screen. 

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

1 division

1 division

1 division
1 division

Y Gain time base
5 V/ division       2 ms/ division

Y shift X shift

Fig. 5.1
Fig. 5.2
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6 Fig. 6.1 shows a positively charged rod, an uncharged metal sphere on an insulated 
stand and a connection to earth. 

(a) Describe how this apparatus is used to give the metal sphere a negative charge 
by induction. 

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

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

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

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

…………………………………………………………………..………………..……. [3] 
(b) State and explain what happens to the free electrons in the metal sphere during 

the charging process. 

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

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

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

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

(c) At the end of the charging process, the metal sphere has a negative charge of      
1.2 nC. The charging process took 2.5 s. 

Calculate the average current during this time.

current = …………………………….. [1]

charged rod

uncharged 
metal sphere

connection to 
earth

Fig. 6.1
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7 The Senoko power station generates electrical energy at 30 kV and 12 kA. The
generator in the power station is connected to the primary coil of an ideal transformer. 
The transformer changes the voltage before the electrical energy is transmitted across 
the country through transmission cables at 450 kV.

(a) Explain how the current in the primary coil can produce an output voltage in the 
secondary coil.

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

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

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

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

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

(b) Calculate the ratio of the number of turns in the primary coil to the number of turns 
in the secondary coil.

ratio = ................................. [2]

(c) The total resistance of the transmission cables is 1500 and the electrical power 
transmitted through the transmission cables is 2.0 x 103 W.

Determine the power loss in the transmission cable.

power loss = ................................. [2] 

Fig. 7.1

secondary 
coil

primary 
coil

power station 
30 kV

output
450 kV
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8 Fig. 8.1 is drawn to full scale. An object O is placed in front of a converging lens L. The 
lens forms an image of the object O.

(a) On Fig. 8.1,  

(i) draw two rays from the top of the object to locate the top of image.       [2] 

(ii) draw and label the image I.       [1] 

(b) State how the rays show that the image is virtual.

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

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

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

(c) The object is move slightly away from the converging lens. State two changes that 
this will cause to the image.

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

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

2. ………………………………………………………………………………………………..

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

Fig. 8.1 (full)

Fig. 8.1
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Section B [30 Marks]

Answer all questions in this section. Answer only one of the two alternative questions in 
Question 11. Write your answers in the spaces provided on the question paper.

9 In an experiment to find out the cooling effect of moving air, 2 kg of water was gently 
heated and left to cool. When the water reached a temperature of 40 C, its temperature 
at each minute was measured and recorded for the next 5 min.

In the first run, there was no wind. In the second run, the water was placed in front of a 
fan which was switched to low speed. In the third and fourth runs, the fan was 
subsequently switched to medium and high speeds respectively. The results of the 
experiment are shown in the table below. 

(a) Explain why the temperatures need to be recorded when there is no wind.

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

……………………………………………………………………………………………….…. [1]
(b) It takes 4200 J of energy to increase or decrease the temperature of 1 kg of water 

by 1.0 C. 

Thus, calculate the drop in the temperature and the heat transferred from the 2 kg 
of water to the surrounding air over the period of 5 minutes. Record your answers
in the table below. [4]

Wind speed
Water temperature/ C

1 min 2 min 3 min 4 min 5 min
No wind 37 35 34 33 32

Low speed 36 34 33 32 31
Medium speed 35 32 30 28 27

High speed 34 30 28 26 25

Wind speed Temperature drop
over 5 min/ C

Heat transferred
from water to air/ J

No wind

Low speed

Medium speed

High speed
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(c) When the fan was switched to high speed, calculate how much more heat is lost 
over the 5 minutes period due to the moving air as compared to no wind for 2 kg 
of water. 

heat lost = ................................. [1] 
(d) Assume the speed of the moving air at high speed is 10 km/h. 

Using the information from the experiment, estimate the total heat loss by the water 
in an hour if the wind speed is increased to 20 km/h.

heat lost = ................................. [2] 
(e) State whether the heat loss calculated in 9(d) is an overestimate or an 

underestimate and briefly explain the reason(s).

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

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

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

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

……………………………………………………………………………………………….…. [2] 
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10 Fig. 10.1 shows a blower unit connected to a thermistor and a d.c. power source. The 
blower unit has a constant resistance of 480 . The resistance of the thermistor is 
shown in the graph in Fig. 10.2.

(a) Use the graph to determine the resistance of the thermistor when the room 
temperature is at 20 °C.

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

(b) Calculate the current through the blower unit when the room temperature is at       
30 °C.

current through the blower unit = ................................. [2]

Temperature / °C
0 10

200

20

Resistance/ 

800

600

400

40
0

30

Blower 
unit

200 V

Fig. 10.1

Fig. 10.2
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(c) Explain how the speed of the blower unit changes when the room temperature 
increases.

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

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

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

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

……………………………………………………………………………………..…………… [2]
(d) The blower unit needs a minimum of potential difference of 120 V to operate.

Determine the minimum room temperature that the blower unit will start to operate.

minimum temperature = ................................. [2]

(e) Explain how this circuit is suitable in operating an outdoor blower unit for both day 
and night operations.

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

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

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

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

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

……………………………………………………………………………………..…………… [3]
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11 EITHER
Fig. 11.1 shows a coil in a magnetic field. The coil is able to rotate about the axis. The 
ends X and Y of the coil is connected directly to a d.c. power supply. The arrows on the 
sides of the coil shows the direction of the current in the coil.

(a) On Fig. 11.1, draw arrows to show the directions of the forces acting on both sides 
of the coil. [1] 

(b) Describe the motion of the coil until it comes to rest.
………………………………………………………………………………………………………

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

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

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

Fig. 11.1

Fig. 11.2

NS

X Y 

NS 

X Y 
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(c) On Fig. 11.2, draw a split ring commutator and brushes connected to X and Y. 
Complete the diagram to show an electric circuit using symbols which include a 
direct current supply and a switch. [3]

(d) Explain why the coil rotates continuously when the split ring commutator is used. 
………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………[4]
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11 OR
Fig. 11.3 shows a magnet, two compasses and two nails.

(a) On Fig. 11.3, draw an arrow in each compass to show the direction of the magnetic 
field of the magnetic field in two positions.    [2]

(b) The magnet causes the nails to become magnetised by induction. Both ends of 
each nail becomes magnetic poles.        

On Fig. 11.3, mark N or S to both ends of each nail to show the magnetic poles.
            [2]

(c) When the magnet is removed, the nails are still magnetised.

Describe a method to test whether the nails are still magnetised when they are 
away from the magnet.

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

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

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

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

Fig. 11.3

N S
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Fig. 11.4 shows a solenoid carrying a current. The current in the solenoid create a 
magnetic field.

(d) A magnetic field line passes through A and B. 

On Fig. 11.4, draw this magnetic field line both inside and outside the solenoid. 
Draw an arrow on the line to show the direction of the magnetic field.  [2]

(e) State how the pattern of the magnetic field lines inside the solenoid changes when 
the strength of the magnetic field increases.

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

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

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

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

(f) Fig. 11.4 shows a vertical wire KL next to the end of the solenoid. The wire is 
connected to a circuit and there is current downwards in the wire, from K to L. The 
current in the solenoid is shown in Fig. 11.4. 

Describe how the direction of the force on wire KL can be determined. 

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

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

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

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

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

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

Fig. 11.4
L 

K 

A B 

arrow showing the 
direction of the 
current in the
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………………………………………………………………………………………………......[2]

*** End of Paper ***
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Sec 4E Express (Physics) Prelim Exam Marking Scheme 2018 

P1 MCQ: 

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

P2 Section A: 
1(a) constant rate of change of velocity or constant change of velocity per unit time [A1]
1(b)

2(a) F = ma = 2 x 0.25 = 0.5 N [A1]
Friction from 0-3 s = 1 - 0.5 = 0.5 N [A1]

2(b) F net = 0.5 – 0.5 = 0 N, no net force so no acceleration, 0 m/s2 [B1]

2(c) speed of box at t = 3 s, = 3 x 0.25 = 0.75 m/s [A1]
Acceleration = (0 - 0.75)/2 = -0.375 m/s2  
Braking force + friction = 0.375 x 2 = 0.75 N [A1]
Braking force = 0.75 – 0.5 = 0.25 N [A1]

3(a) 5.0 N at 50 cm mark on figure[A1]
3(b) Using principle of moments about point Q,

Sum of anticlockwise moments = sum of clockwise moments
15.0 N x 0.8 m + 5.0 N x 0.5 m = FA x1 m [A1]
FA = 12+2.5 = 14.5 N[A1]

3(c) 20 – 14.5  = 5.5 N[A1] ecf 3b
3(d) The spring force at B will decrease.[A1] Clockwise moment about point P caused by 

the 15 N moving towards P decreases with a lesser moment arm. The anti-clockwise 
moment produced by the spring force to balance the rod will also decrease. [A1]

4(a) Point A is located any where along the base of the tank in figure[A1]
4(b) 60/0.5 = 120 Pa [A1]
4(c) hpg  = 0.5 x 10 x 1000 = 5000 Pa [A1]

Total pressure = 120 + 5000 = 5120 Pa [A1] ecf 4b

[A1]

[A1]

[A1]

Correct 
pts[A1]

200

100

40

4 8 12 16
Time / s

velocity / (km/h)

X 

X 

X 

X 
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5 D 10 B 15 D 20 B 25 C 30 A 35 B 40

P2 Section A:
1(a) constant rate of change of velocity or constant change of velocitytytytytyty per uuuuuunit time [A1]
1(b)

2(a) F = ma = 2 x 0.25 = 0.5 N [A1]]
Friction from 0-3 s = 1 - 0.5 = 0.0 5 N N [AA1]

2(b) F net = 0.5 – 0.5 = 0 N, no net t force e soso nnno o acaccec leration, 0 m/s2 [B1]

2(c) speed of box at t = 3 s, = 3 x 00.2.2255 = 0.0 7575 m/s [A1]
Acceleration = (((0 -- 0.0.757 )//22 == --0.0.0 37375 m/s2 
Braking forcrce e ++ frfricictionn == 00.3.37575 xx 22 = 0.75 N [A1]
Braking forcrce e == 0.75755 – 0.0.5 5 = 0.0 25 N [A1]

3(a) 5.0 N atat 5550 0 cmcm mmarark k onon figure[A1]
3(b) Using prprrinini ciciplple ofof moments about point Q,

Sum of anntiticlclc ocockwk ise moments = sum of clockwise moments
15.0 N x 0.8 8 m + 5.0 N x 0.5 m = FA x1 m [A1]
FA = 12+2.5 = 14.5 N[A1]

3(c) 20 – 14 5 = 5 5 N[A1] ecf 3b

[A[A[A[A[A[A[A[[[[[[A[[[[[[[[A[[[[[[[[[[[[[[[[[[[[[ 1]1]1]1]1]1]]1]1]1]1]11]1]]]]]]]1]]1]1]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]
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[A1]

Correct 
pts[A1]
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4(d) P1 V1 = P2 V2
(5120)(0.0122) = P2 (0.013) [A1]
P2 = 4800 Pa [A1]3sf

5(a) Teacher uses Y shift to move the trace 4 divisions from the bottom of screen to the 
middle of screen.[A1]
Teacher adjust the Y gain from 10 V/ div to 5 V/div to stretch the wave in the vertical 
direction.[A1]
Teacher adjust the time base 4 ms/ div to 2 ms/div to stretch the wave in horizontal 
direction. [A1]

5(b) period T = 2 division x 2 ms /div = 4 ms [A1]
f = 1/0.004 = 250 Hz [A1]

5(c)  The amplitude of the sound on CRO screen will increase. [A1]
The frequency will decrease (less frequent) as pitch lower [A1]

6(a) Charge rod brought near to uncharged metal sphere but not touching it. [A1]
The connection to earth is connected to the opposite end of the metal sphere and it is 
then removed. [A1] The charged rod is now removed, the metal sphere becomes 
negatively charged. [A1]

6(b) The free electrons are initially attracted by the positively charged rod when it is brought 
near to the metal sphere. [A1] When the connection to earth is connected, the 
electrons will move from the earth to the metal sphere, resulting in excess electrons on 
the metal sphere. [A1] The metal sphere remains negatively charged after all 
connection and rod are sequentially removed.

6(c)  Charge = 1.2 x 10-9 C, time = 2.5 s 
Q = I t => I = 1.2 x 10-9 / 2.5 [A1] = 4.8 x 10-10 A [A1]

7(a) The alternating current generated by the power station at the primary coils.[A1]
This will induce an increasing magnetic field in the primary coil.[A1]
The increasing and changing magnetic field induces e.m.f. and a current in the 
secondary coils, giving 450000 V [A1]  

7(b) ratio =Np/Ns = Vp/Vs = 30000: 450000 = 1:15[A1]
7(c) I= P/V = 2 x 103/450000 = 0.00444 A [A1] ,

Power loss = I2R = (0.00444)2 x 1500 = 0.0296 W [A1]

8(a)

8(b) The rays diverge and cannot converge to form an image. [A1]
8(c) The image will be larger [A1] The image will shift its position even further away from the 

object and the converging lens. [A1]

f i

Correct 
rays 

[A1 ea] 

I [A1]
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6(a) Charge rod brought near to uncharged metal sphere but not touchiingng it. [A1]
The connection to earth is connected to the opposite end of the memettall spsphere and it is
then removed. [A1] The charged rod is now removed, the metal spspherere becomes 
negatively charged. [A1]

6(b) The free electrons are initially attracted by the positively y chcharargeedd rodd whwhenen iitt iis broug
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connection and rod are sequentially removed.

6(c)  Charge = 1.2 x 10-9 C, time = 2.5 s 
Q = I t => I = 1.2 x 10-9 / 2.5 [A1] = 4.8 x 10-10 A [A[ 1]

7(a) The alternating current generated by the power staatitiono  at the prprimimary coils.[A1]
This will induce an increasing mmaga neetic c field in tthehe ppririmam ry coil.[A1]
The increasing and changing mam gnete icc field indducuceses ee.m.f. and a current in the 
secondary coils, giving 450000 VV [A[A1]1]  

7(b) ratio =Np/Ns = Vp/Vs = 30000: 4500000 0 == 1:1:1155[[A1A ]
7(c) I= P/V = 2 x 103/450000 = 0.004044444 A A [A[A1]1] ,,

Power loss = I2R = (0.00444)22 xx 1515000 == 00.0296 W [A1]
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Section B
9(a)  This is to determine the minimum amount of heat loss/ cooling effect/ change in 

temperature when there is no wind. [A1]
9(b)

[A1 per row] 
9(c)  126000 – 67200 = 58800 J [A1]
9(d)  Assuming the cooling effect is double for 20 km/h, the amount of heat lost in 5 min = 

58800 x 2 = 117 600 due to wind and 117 600 x 12 = 1 411 200 J for 1 hour [A1]
67200 x 12 = 806 400 due to no wind. Total heat lost = 1 411 200 + 806 400 = 2 220 
000 J [A1]

9(e)  This is an overestimate as actual heat lost by water is less. [A1] The moving air might 
not be blowing over the water at an even manner and therefore it is not 100% efficient 
cooling system [A1] Can also say that the temperature difference between water and 
environment become less as more cooling takes place, thereby the rate of cooling is 
also greatly reduced.

10(a) [A1]
10(b)    At 30 . 

Voltage across thermistor = 200 x (280)/(280+480) = 73.7 V [A1]
Current = 73.7 / 280 = 0.263 A [A1]

10(c) When the surrounding temperature increases, the resistance of the thermistor drops 
further. [A1] According to the potential divider rule, the blower unit will have a higher potential 
difference across it, resulting in a higher current and a higher speed.  [A1]   
Also accept overall resistance decreases thereby overall current increases.

10(d) When blower is at 120 V, thermistor has a potential difference of 80 V across.
Resistance of thermistor:- R/(R+480) x 200 = 80
R = 0.4 R + 192

[A1], According to graph, that occurs at 26 C [A1]
10(e) At day when temperature is higher, resistance of the thermistor is lower. The potential 
difference across blower unit is higher, thereby increasing blower speed.[A1]

At night, when temperature is lower and fall below 26 C, the resistance of the thermistor 
incr potential difference across it rises above 80 V [A1]. The potential 
difference across the blower unit falls below operating voltage of 120 V [A1], blower is not 
operating.

11 EITHER
11(a) [A1]

Temp drop/ C Heat transferred/ J
8 67200
9 75600
13 109200
15 126000
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9(c) 126000 67200 58800 J [A1]
9(d)  Assuming the cooling effect is double for 20 km/h, the amount of heat lost in 5 min 

58800 x 2 = 117 600 due to wind and 117 600 x 12 = 1 411 20000000 JJJJJJ fffffforororororor 1 hour [A1]
67200 x 12 = 806 400 due to no wind. Total heat lost = 1 411 2020202020200 + 880808080806 400 = 2 22
000 J [A1]

9(e)  This is an overestimate as actual heat lost by water is lesssssssssss. [A[A[A[A[A[A1]1]1]1]1]1] ThThThThThTheeeeee moving air mi
not be blowing over the water at an even manner and ththththththererererererefefefefefefororororororee it is sssss nonononononotttttt 10101010101000000%0  effic
cooling system [A1] Can also say that the temperaturrrrrreeeeee didididididiffffffffffffffffffferrrrrreeeeene ce bbbbbbetetetetetetweweweweweweenenenenenen water a
environment become less as more cooling takes plplplplplplllllaaacacacacacacacaccacacacacacaccacacccccccacacccacaccccacacacacaccaccacacccccaccaccacacccccacacacccccaccacaccccccaacaaaaaaaaaaaaaaa eeeee,e,eeeeeeeeee,ee,eeeeeeeee,,e,,e,e,e,e,e,e,,,,e,e,e,e,ee,e,,eee,e,e,e,ee,e,e,eeeeee,e,e,eeee,e,e,eeeee,eeeee,eeeeeeee,eeeeeeeeeeee,,,,,, ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthhhhhhhhhhehehehehehehehehehehhhhhhhehehehhhhhhheehehehhhhhhhhehhhhhehhhehhhhhhehhhhehhhhehhhhhhehhhhhhhhhhhhhehhehhehheehh rererererrrererrrrrrrrrrrr by thehehehehehe rattte of cooling
also greatly reduced.

10(a) [A1]
10(b)    At 30 .

Voltage across thermistor = 202 0 x (280)/(280+44480) = 73.7 VVVVVV [A[A[AAAA1]
Current = 73.7 / 280 = 0.263 A [A1]

10(c) When the surrounding temperaatuture iincncrreases, ththee rerer sisists ance of the thermistor drops 
further. [A1] According to the potentialal ddivivididere  rulule,e ttthehe bblolower unit will have a higher poten
difference across s it, resulting in a higgheher r cucurrennt t ana dd aa hihigher speed. [A1]  
Also accept overall resistance decreaasesess ththererebeby y ovovere all current increases.

10(d) When blower is at 120 V, therermimiststoro  hasas a potential difference of 80 V across.
Resistance of ththherrmimistorr:-:- R/R/(R(RR+4+4808 ) x 200 = 80
R = 0.4 R ++ 191922

[AA1]1], Acccocoordrdiningg toto graph, that occurs at 26 C [A1]
10(e) At day whw enen temempeperaratuturere iis higher, resistance of the thermistor is lower. The potentia
difference acrcrososs ss blblowowo erer uuninit t is higher, thereby increasing blower speed.[A1]

At night, when tetempmpm ere ature is lower and fall below 26 C, the resistance of the thermistor 
incr potential difference across it rises above 80 V [A1]. The pote
difference across the blower unit falls below operating voltage of 120 V [A1], blower is not 

ti
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11(b) The coil rotates in a clockwise direction about its axis[A1] for about a maximum of 90 .
As the current is not reversed at this juncture, the coil continues to stay in the vertical 
position.[A1]
11(c) 

Correct shape of Commutator and brushes [A1], circuit, battery and switch [A1], electrical
connections (armature link correctly to commutator) [A1]
11(d) The split ring commutator changes the direction of the current every half a revolution 
[A1] A section of the coil rotates upwards due to an upward force caused by the magnetic field 
and the current.  When the coil is at the vertical position, the current is instantaneously cut off
as the split ring commutator is not in contact with the carbon brushes [A1]. The momentum 
carries the coil past the vertical position, the split ring commutator now contacts the carbon 
brushes on the other side and reverses the current direction. [A1] Using the Fleming’s Left 
hand rule, there will be a downward force on the coil causing the coil to rotate about its axis 
continuously. [A1]

11 OR
(a & b)

[A1 ea] 2 nail magnets and 2 compass directions
11(c) Place a non-magnetized iron filings/ iron paper clips near to the nail. When there is 
attraction, the nail is still magnetized [A1] or place a magnet near to the nail. And test both 
north and south poles towards the nail. If any of the poles is being repelled, the nail is 
magnetised.
Do not accept using nails themselves to test each other. 
11(d) 

[A1 ea an arrow and line inside and outside] 

11(e) The number of magnetic field lines increases and the field lines becomes closer to one 
another [A1]
11(f) Using Fleming’s Left hand rule, the direction of the magnetic field (represented by the 
index finger) is perpendicular to the current flow (represented by the middle finger) [A1], the 
force generated as represented by the thumb is perpendicular to both the direction of the 
magnetic field and the current. [A1]

N N N 
S S 

S 
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Correct shape of Commutator and brushes [A1], circuit, battery and swswwwwwititititititchchchchchch [A[A[A[A[A[A1], electrical
connections (armature link correctly to commutator) [A1]
11(d) The split ring commutator changes the direction of the ccccccururururururrerererererentntntntntnt eeeeeevvvvvev ry hhhhhhalalalalalalfffff f aaaaaa rerererererevvvvvov lution
[A1] A section of the coil rotates upwards due to an upward fororororororcececececececee cccccccccccauauauauauaused bybybybybyby tttttthehehehehehe mmmmmmagnetic 
and the current.  When the coil is at the vertical position, theheheheheheheheheeeheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccurururuururururururrururururururururuuruuruuuururuuururururuuuururuururuuururuuruururuuuruuuuuururururururuuuuuururruuurururururuuuururuuuuruurrurruuururrrruruuuuuururururruuruururrrrrrrurrrrrrrrrerererererereererererererererererrrrerererererrereeereeeerererererrrrreerrrrrrerrrrrrrrrerrrrrrrerrrrrrrrrerrerereeereeeeeeeeeeeeeeeeeennnnnntntntttnntnnnnntnttnnnttntntnntttnttntt iiiiiis insstststststaaaaaantaneously cut 
as the split ring commutator is not in contact with the cacaaaaaaaaaaaaaarrbrbrbrbrbrbbrbrbrbbrbrbrbrbrbbrbrbrbbbbbrbbbbbbbrbrbbbrbbbrbrbbbrbrbbrbbrbrbbbrbbrbrbbbbrbrbbbbrbbbbbbbrbbbbbbbrbrbbrbbbbbrrbbbrbbrbbrbbbrrbrbooononononononononononononononooonononononnononononnnnonoononoononononononnonononnnnonononononononnononnoonnonononnnnnnnonononnnnnonnnnoonnnonnnnooonnnnnoonnonoooonononononononononooonooonooooonnnoooonnonnooonoonnoooo bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbrrururururururururururururururururururururuuuruurruuruururururuuuuruururuurururrurururrrururruruurururururrurururruururruruururrruurrrrrururururururuuurrrurururrrurrurruuruuuurrrruuuuuuuuuuuuuuuuuuuuuuuuuuruurushshshshshshshshshshhhshhhsshshssshshhhhhsshshshhhshshshshshssshhhhshssshshshhhshsshshssshsshhsssshsshshssssssssshssshssshssssssshsshsshssssssssssssssshsssshhhhhshhhshhhhshhhhhhshhshshshhhhhhhhshhsshs eseseseseseseee [A1]]]]]]. ThThThThThTheeeeee mmmmmmomentum
carries the coil past the vertical position, the split ring g g gg g g cocococococococococococococococococococococccococoocococcococococococococococococcocococococcooocococcoccoocococococooococococooccococcocccoocoococccooooococoocoocoocoooocooocooococoooocoooooococoooocoooococccooocccooocococoococcoommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmutututututuutuututtutututututuututututttututuututtuutuuutututtutttutututututttututututuutuuttutututtututututttutuuuttututututtuuuuttttttutututttututuuutututuuttuuuuuututuuuuutuuuuutuuuuuutataattatatatatatatatattatatttatatattatattatatatatattatatatatattatataatattatatatatatatatatattatatatatatatatatatatatattattatatatatataaattttaaaaaataataaataatatataaaataaaaaatataaaaataaataaataaaaaaatattataattttttatooooooooooooooorororooooooooorroroooooroooooooooroorooorooooooooooooooooooooooooooooooooooororoooooorororrorororrrooorrrorooo nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnowowoowowowowoooo cccccconononononontatatatatatactctctctctctssssss ththththththe carbon
brushes on the other side and reverses the current direcccccccccccccccccccccttttttititititittitittttttititittttitttttiittttttttttittitittittttttititittiitionononoononoonooononnonnonononnonononoonononononooononononononoonononnnnononoonononnnonoonononnononnononoonnonononononoonnonnnnonnonnoooonononnnonnnnonnonnnonononononnnnnooonnononnnnnnoooonnoonoooonoonnnnoonnn... [[[[[[A[AA[A[A[A[A[A[[[AA[A[A[A[A[[[[[[A[[[[[[[[[A[A[A[[[[[[[[A[A[[[[[[A[A[[[[[[A[A[[A[[[AA[[[[A[AA[[ 11]1 UsUsUsUsUsUsinnnnnngg theeeeee FlFlFlFlFlFleeeeeeming’s Left
hand rule, there will be a downward force on the coil causing the cooioioioioil totototototo rotatatatatatate e e ee e aabout its axis
continuously. [A1]

11 OR
(a & b)

[A1 ea] 2 nail magnets and 2 comppasasa ss didid rectctioionsn
11(c)c) Place a non-maagngnetetizizede  iroon n fifililingngs/ iron paper clips near to the nail. When there is 
attraction, the naill is stttilill mam gnnetetizizeded [[A1A1]] or place a magnet near to the nail. And test both
north and south popoleless towawardrdss ththe e nanan ill. If any of the poles is being repelled, the nail is 
magnetised.
Do not accepptt ususinini gg nanailss ththeme selves to test each other.
11(d)

[A1 ea an arrow and line inside and outs

N N N
SS

S S
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