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Answer ALL questions on the OAS paper provided.

1 A stone is dropped from the top of a building to the ground. 
Which is a vector quantity?

A gravitational potential energy to bring the stone to the top of the building

B kinetic energy of the stone as it reaches the ground

C time taken for the stone to reach the ground

D velocity of the stone as it reaches the ground

2 The diagram below shows the reading of a micrometer screw gauge.

What is the correct reading?

A 2.25 mm B 2.75 mm

C 5.25 mm D 5.75 mm

3 Which object has the greatest inertia?

A a 2 kg mass at rest
B a 5 kg mass moving at constant acceleration
C a 5 kg mass moving at constant velocity
D a 10 kg mass at rest
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4 The diagram below shows a simple pendulum oscillating between positions X
and Z.

Which sequence should be timed to measure the period of the pendulum?

A X Y B X Z
C X Z Y D X Z X

5 The graph shows the distance-time graph of a cyclist who cycled towards the 
end of the park and back to the starting point.

Which statement correctly describes the motion of the cyclist in the stated time 
interval?

A From 0 to 1 min, the cyclist is moving at uniform acceleration.

B From 1 to 1.5 min, the cyclist is moving at uniform speed.

C From 1.5 to 2.5 min, the cyclist is moving at non-uniform speed.

D From 2.5 to 4 min, the cyclist is moving at uniform speed.

ZX
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di
st

an
ce

 / 
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6 A force is applied to an object on a frictionless surface. It produces an 
acceleration of 3.5 m/s². 
What are possible values for the applied force and for the mass of the object?

force / N mass / kg

A 2.0 1.5

B 2.0 7.0

C 7.0 0.5

D 7.0 2.0

7 A uniform beam 20 cm long is pivoted at one end. The weight of the beam is 
3 N and a 4 N weight hangs 5 cm from the pivot.

An upward force U is needed to keep the beam horizontal.
What is the value of this force?

A 1 N B 2.5 N

C 4 N D 5 N

5 cm

20 cm

U
pivot

4 N
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8 In the figure shown below, an object is tilted such that it is at the point of falling 
over. Where would be the likely position of the centre of gravity of the object?

9 The diagrams below show the cross-sections of different glasses. Which glass is 
the most stable when filled with water to the brim? 

               A                              B                             C                             D 

10 A builder carrying five bricks climbs a ladder. Each brick weighs 20 N and the 
builder climbs a vertical distance of 6.0 m in 25 s. 

What is the average power used to raise the bricks?

A 4.8 W B 24 W
C 120 W D 15000 W
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11 The following objects all lose heat.
Which object loses all of its heat by radiation?

A an iron block at 120 C with black surface, in the air
B a shiny metal of a spaceship at 25 C, in space
C a wooden block with white surfaces at 60 C
D the heating element of a kettle at 150 C, in water

12 Which statement about evaporation is true?

A Evaporation causes the temperature of a liquid to be higher.
B Evaporation occurs throughout the liquid.
C Evaporation takes place at any temperature.
D Evaporation takes place by releasing heat to the surroundings.

13 An object is placed in front of a plane mirror as shown below.

Which diagram shows the correct mirror image of the object?

mirror

object

A B C D
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14 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 2 Hz D 4 Hz

15 The dipper in a ripple tank vibrates at a frequency of 8 Hz and forms the wave 
pattern shown in the diagram below. The distance between the two crests as 
shown is 5 cm.

What is the speed of the wave?

A 1.6 cm/s B 3.2 cm/s

C 20 cm/s D 40 cm/s

displacement / m

time / s

2

– 2 

0               2                4              6               8            10

5 cm
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16 Which is an application of microwaves?

A used in global positioning system (GPS) to communicate with satellites
B used in scanning of luggage
C used in treatment of cancer
D used in TV-remote controllers

17 Radio waves, infra-red radiation and ultra-violet radiation are all part of the 
electromagnetic spectrum.

What is the correct order of increasing wavelength?

shortest longest

A radio waves infra-red radiation ultra-violet radiation

B radio waves ultra-violet radiation infra-red radiation

C ultra-violet radiation infra-red radiation radio waves

D ultra-violet radiation radio waves infra-red radiation

18 The diagram below shows a displacement-time graph of a note produced by 
strumming a guitar string. 

If the same note is produced again but at a louder volume, how will the wave
change?

A The amplitude of the wave would decrease.
B The amplitude of the wave would increase.
C The peaks of the wave would be closer to one another.
D The peaks of the wave would be further from one another.

time / s

displacement / m
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19 The current in a hand dryer is 12 A. It is switched on for three minutes. 
How much charge flows through the hand dryer?

A 0.0667 C B 4 C
C 36 C D 2160 C

20 A dry cell of e.m.f. 4.0 V has a wire connected to its terminals. 
If 10 C of charge passes through the circuit, what is the amount of chemical 
energy transformed into electrical energy? 

A 0.4 J B 2.5 J
C 14 J D 40 J

- END OF PAPER - 
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SECTION A (45 marks)
Answer all questions in the spaces provided on the question paper.

1 A vertical uniform cylinder contains some mercury, as shown below.

The cross-sectional area of the cylinder is 0.4 cm2. 
The vertical length of the liquid is 2 cm.
The density of the mercury is 13.6 g/cm3.

(a) Calculate the mass of the mercury in the cylinder.

mass = ……………………g [2] 

(b) Determine the weight of mercury in the cylinder. ( Let the gravitational 
field strength be 10 N/kg. )

weight = ……………………N [2] 

(c) Calculate the pressure exerted by the mercury on the base of the 
cylinder.

pressure = ……………………N/cm2 [2]

base area 
= 0.4 cm2

density of mercury 
= 13.6 g/cm3

length 
= 2 cm
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2 A set of traffic lights hangs from the end of a metal cable. A horizontal chain 
pulls the traffic lights to the right so that they are above the middle of the 
road. The diagram below shows the metal cable inclined to the vertical.

The weight of the traffic lights is 240 N and the tension in the horizontal 
chain is 160 N. 

Use a scale diagram to determine the size of the resultant force of the weight 
and the tension in the chain. State the scale used for the diagram and the 
direction of the resultant force from the weight of the traffic lights.

scale = 1 cm represents ……………………N 

resultant force = ……………………N 

direction from weight of traffic lights = ……………………………………... 

………………………………………………………………………………….. [4]

horizontal chain

metal cable

traffic lights
weight = 240 N

160 N
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3 Annie visited a water-themed park. She found two different sliding chutes,
A and B, in a swimming pool, which are both 4 m high. She has a mass of 45 
kg. The gravitational field strength is 10 N/kg. Assume both slides are 
frictionless.

(a) Annie plays in chute A.
Calculate the gain in gravitational potential energy as she climbs to the 
top of the chute.

gravitational potential energy = ……………………J [1] 

(b) Calculate the maximum speed of Annie as she slides to the bottom of 
chute A. 

speed = ……………………m/s [2]

(c) Annie thinks that chute B will be more exciting than chute A as the 
maximum speed of chute B should be faster than chute A since the 
slide is “steeper”.

Do you agree with her? Explain.

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

………………………………………………………………………………….. 

………………………………………………………………………………….. [2]

chute A chute B

top

D

top

bottom

4 m4 m

bottom
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4 A student slowly heats a sample of solid wax in a test tube.
The graph shows how the temperature of the wax varies with time t. 

(a) State the melting point of the wax.

melting point = …………………… C [1]

(b) Thermal energy passes into the wax throughout the experiment.

(i) Describe what effect this energy has on the kinetic energy and 
the potential energy of the wax particles between the time t = 0 
and t = 4 min.

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]

t / min

60

55

50

45

40

35
0 2 4 6 8 10

temperature / C
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(ii) Describe the changes, if any, that occur to the arrangement and 
motion of the wax particles between t = 4 to t = 8 min.

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]

5 The diagram below shows a ray of light travelling along PQR inside a simple 
optical fibre and emerges into the air at point R.

The refractive index of glass is 1.45.

(a) (i) Calculate the critical angle of glass.

angle = …………………… [2]

(ii) Explain why the light ray did not emerge into the air after it is 
incident at point Q. 

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]

P

Q

R

glass

air

60o60o

15o

x
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(iii) The light ray makes an angle of 15 with the normal to the glass 
surface as it emerges from point R. Calculate the angle x. 

x = …………………… [2]

(b) The diagram below shows a glass lens in air and its two focal points F1

and F2. 

Three rays of light pass through F1 to the lens.

(i) On the diagram, continue the paths of the three rays through the 
lens and into the air. [2]

(ii) State what happens to the speed of light after leaving the lens 
and returning to the air.

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

F1 F2F1 F2

lens

three
rays
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6 The diagram below shows a siren located some distance from a tall building. 
The siren is sounded once briefly. A short while later, an observer standing 
next to the siren hears the reflected sound.

(a) The reflected sound is heard 4.86 s later. Given that the speed of 
sound in air is 330 m/s, calculate the distance between the siren and 
the tall building.

distance = ……………………m [2]

(b) Explain how the sound waves propagate from the siren to the tall
building through air.

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

………………………………………………………………………………….. 

………………………………………………………………………………….. 

………………………………………………………………………………….. [2]

siren

tall
building

      observer
x
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7 (a) A refrigerator, when connected to a 240 V mains supply has a 
maximum power of 100 W.

(i) Calculate the maximum current for this refrigerator.

current = ……………………A [2]

(ii) The refrigerator is designed with a fuse as a safety device. 
Explain how the fuse works and suggest if a fuse rating of 1 A or 
3 A is more suitable for the kettle.

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]

(b) The refrigerator on average uses 1.1 kWh every 24 hours. The cost of 
electricity is about $0.22 for every kWh. 

(i) Calculate the average output power.

power = ……………………W [2]

(ii) Calculate the cost of using the refrigerator each day.

cost = $…………………… [1]
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8 A simple electromagnet is shown below.

When the switch is closed, an iron ball is attracted to the iron core. The steel 
paper clip is attracted to the iron ball.

(a) (i) State the magnetic pole that is formed at the end of the iron core 
closest to the iron ball.

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

(ii) Explain why there is an attractive force between the iron ball and 
the paper clip.

…………………………………………………………………………...

…………………………………………………………………………... 

…………………………………………………………………………... [2]

(b) The switch is now open. Predict and explain what would happen to 
both the iron ball and the steel paper clip.

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

………………………………………………………………………………….. 

………………………………………………………………………………….. [2]

steel paper clip

iron core

coil of wirebattery

switch iron ball
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Section B (20 marks)
Answer 2 out of 3 questions. Each question carries 10 marks. Write your answers in 
the spaces provided on the question paper.

9 The diagram below shows a skydiver falling towards the Earth at constant 
speed, a long time after jumping from an airplane.

(a) (i) State the initial acceleration of the skydiver.

initial acceleration = …………………… [1]

(ii) On the diagram, draw and label all the vertical forces acting on 
the skydiver. [1]

(b) At time t = 0 s, he receives a radio signal. After a while, he opens his 
parachute. The speed-time graph for the skydiver is shown below.

time / s

60

40

20

0
0 5 10 15 20 25 30

speed / ms-1 
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(i) State the time when the skydiver opens the parachute.

t = …………………… [1]

(ii) State the type of acceleration the skydiver undergoes from the 
time he receives the signal to the time he opens the parachute.

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

(iii) Use your answer to b(ii) to explain how the weight of the skydiver
relates to the air resistance before he opens the parachute. 

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]

(c) Calculate the total distance travelled by the skydiver after he receives 
the signal between t = 0 to t = 10 s. 

total distance = …………………… [2]

(d) Describe the motion of the skydiver after he opens his parachute.

…………………………………………………………………………………..

………………………………………………………………………………….. 

………………………………………………………………………………….. [2]
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10 (a) The diagram below shows the boiler of a coal-fired power station. Hot 
gases rise and thermal energy from the hot gases heats the cold water 
inside the metal pipes, forming steam.

                  

(i) Fill in the blanks to describe the energy conversions that take 
place as the coal burns.

…………………................. energy of the coal thermal energy 

of hot gases ………………….. energy of the water particles [2]

(ii) Using ideas about particles, explain how heat is transferred
through the metal pipes by conduction.

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]

(iii) Suggest what might happen if cold water enters the boiler from 
the top of the metal pipes instead of the bottom.

Give a reason for your answer.

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]

boiler
chimney

metal
pipes

steam
out

cold
water in

air in

hot gases

burning 
coal
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(b) The diagram below shows an electrostatic precipitator that stops dust 
and ash emerging from the chimney.

                 

(i) Define electric field.

…………………………………………………………………………... 

…………………………………………………………………………... [1]

(ii) On the diagram below, draw the electric field lines of a negatively 
charged particle.

[1]

–

plate with 
positive chargechimney

trap
fine wires with 
negative 
charge hot dust and ash

particles
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(iii) Describe what would happen to the hot ash and dust particles 
after it passes through the fine wires. Explain your answer.

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]
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11 The diagram below shows a circuit containing four resistors P, Q, R, S and a 
battery of e.m.f. 8 V is connected as shown.

Resistors P and Q each has a resistance of 8 k R has a 
re S

(a) Fill in the blanks for the following statements.

(i) Resistor ……… and Resistor Q have the same current in them. [1]

(ii) The potential difference across resistor R is the same as the sum 

of potential difference across resistor ……… and resistor ……… [1]

(b) (i) Show that the total resistance of the circuit is 14 k

[2]

(ii) Calculate the current in resistor S.

current = …………………… [2]

P Q

R

S
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(c) The diagram below shows a rigid wire held between the poles of a 
magnet.

When the current is switched on, there is a force acting on the wire.

(i) State the direction of the force acting on the wire.

…………………………………………………………………………... [1]

(ii) Describe what would happen to the wire if the terminals of the 
batteries is reversed. 

…………………………………………………………………………... [1]

(iii) Suggest two ways to increase the magnitude of the force acting 
on the wire.

…………………………………………………………………………... 

…………………………………………………………………………... 

…………………………………………………………………………... [2]

- END OF PAPER - 

switch

magnetbattery

North South

rigid wire
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 4E5N Sc(Physics) Prelim Marking Scheme 2018 

Paper 1: MCQ [20] 

1 2 3 4 5 6 7 8 9 10

D B B D D D B B D B 

11 12 13 14 15 16 17 18 19 20

A C B A C A C B D D 

Section a: Short Structured Questions [45] 

Qn Ans Marks
1 (a) Mass = density × volume

Mass = 13.6 g/cm3 × (0.4 cm2 × 2 cm)

Mass = 10.9 g (3sf)

C1
A1 

1(b) Weight = mg

= 0.0109 kg × 10 N/kg (marks awarded for conversion to kg)

= 0.109 N (ECF)
C1
A1

1(c)
A
FP ,

4.0
109.0P

P = 0.273 N/cm2 (ECF)
(Accept 0.272 if students use 108.8)

C1

A1

2 Accept any suitable scale (to draw 

vectors of 160 N and 240 N)

Diagram drawn accurately using 

parallelogram or triangle method. 

Direction of vectors must be correct. 

Resultant = 288 N ± 4 N 

Direction = 33 ± 1º anticlockwise
from 240 N weight

B1
B1

B1

B1

3(a) GPE = 45 kg × 4 m × 10 N/kg

= 1800 J

B1

(b) K.E = 1800 J1800 = 12
C1
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= 0.0109 kg × 10 N/kg (marks awardedededededededededededdededededededdddededddedededededdedededededededdededdeddededededeeeededdddededdddededdeddeedeedeeedeedddddd ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffforoororororororororororororooooroorrrrororrorororororrororrororroororooroooorooororooooroororoooorororoorrrr cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccononononononononoononononononoonononononononononooooooooonononononononononoonononoooonononoonnonoonoononoononononoonnonononnnnnnnnvevvvvevvvevevevvevevevvevvvvvevevevevvvvvvvevvvvvvevvvevvvvvvvvvevvvvevevvvvvevevvvvvvvevevevvv rsion to kg)

= 0.109 N (ECF)
C1
A1

1(c)
A
FP ,

4.0
109.0P

P = 0.273 N/cm2 (ECF)
(Accept 0.272 if students ususe 10108.8.8)

C1

A1

2 AcAcceceptpt aanyny suitable scale (to draw 

vevectctororss ofof 160 N and 240 N)

Diagram drawn accurately using 

parallelogram or triangle method. 

Direction of vectors must be correct.

Resultant = 288 N ± 4 N 

Direction = 33 ± 1º anticlockwise
from 240 N weight

B1
B1

B1

B1
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= 1800 × 245= 8.94 / A1

(c) I do not agree with her because the height of both slides are the 
same. 

Based on the conservation of energy, the amount of gravitational 
potential energy being converted to kinetic energy is the same.

Hence there would be no difference in the speed.

B1

B1 

4(a) 50 oC B1

(b)(i) The thermal energy is converted into the kinetic energy (or 
cause the particles to vibrate faster) of the particles and hence 

the kinetic energy increases. 

However, the potential energy remains constant as there is no

change in state of the substance.

(Marks not awarded if student mention change of state as substance 

just reach melting point)

B1

B1

(ii) Motion: Instead of vibrating about its fixed position, the particles 

can now move freely and randomly (or particles slide across one 

another).

Arrangement: The particles are no longer arranged in a regular 
pattern (orderly manner) although the particles are still closely 

packed.

B1

B1

5(a)
(i)

sin = 11.45
c = 43.6o

C1

A1
(ii) Since the light ray is travelling from an optically denser medium 

to an optically less dense medium  

and the angle of incidence is greater than the critical angle, the 

light ray undergoes total internal reflection and therefore did not 

emerge into the air.

(Any 1 point on traveling and critical angle give 1 m)

B1

B1

(iii) sinsin 15 = 1.45
x = 22.0o  

C1
A1 
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4(a) 50 oC B1

(b)(i) The thermal energy is converted into the kinetic energy (o(o(or 
cause the particles to vibrate faster) of the particles aandndnd hhhenenencecece 

the kinetic energy increases.

However, the potential energy remains constannntttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt asasassssssssasssasassasaasasssasaaasasssasssaasaaaaa tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehhhhhhhhhhhhhhhhhhhhhhhheheeheehhhhhherrre is nonno

change in state of the substance.

(Marks not awarded if student mention chanannnnnnnnnnnnnnnnnnnnnngegegegegegegegegegegegegegegegegegegegeegegegegegegegegegeegeeggegeggeggggegegegegeggegegegegegeggggggeggegggegegggegeeeegegegegegggeggegeeeeegeggeegggeeegegegeggeeggeeggeeegeeeeeeegeeeeeegeegeeeeeeeeeeeeeeeee ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooofffffffffffff ffffffffffffffffffff fffffffffffffffffffffffffffffffffffffffffffffffffff ffff fffff fffff stststsstststststststststststststststttststststststssstststststststststsstsstststststsststsststsstststssstsstststsstststtstststsssssstssstsssststtstsststssssstststtststsstssstsstssttstsssstsststststststtsttststststttststttttststststttssssssssssssssss aaataataatattatatataaaaaaaaatataaaaaaaaaaaaaaaaaaaaaaaatatataaatatatatatatatatatatatatata eeeeeeeee eeeeeeee asasas sssubuu stananancecece 

just reach melting point)

B1

B1

(ii) Motion: Instead of vibrating about its fixed position, ththhe  ppparticles 

can now move freely and randomly (or particles slide across one 

another).

Arrangement: The particles are no longer arranged in a regular 
pattern (orderly manner) althhough the particles are still closely 

packed.

B1

B1

5(a)
(i)

sin = 11.45
c = 43.6o

C1

A1
(ii) Since the light ray is travelling from an optically denser medium 

to an optically less dense medium 

and the angle of incidence is greater than the critical angle the

B1

B1
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(b)(i)

1 m for the light ray passing through the middle of the lens

1 m for the other two light rays to become parallel

B1
B1

(ii) The speed of light increases. (Do not award marks if student say 

speed increases as its unclear)

B1

6(a) = 4.86 × 3302
                = 802 m 

C1
A1

(b) As the siren vibrates, it causes the surrounding air particles to 

vibrate in the direction parallel to the direction of wave travel,
producing a longitudinal wave. Or  

As the siren vibrates, it displaces the surrounding air particles,

causing them to vibrate as well.

The sound wave is propagated through the air through a series of 

compressions and rarefactions before it reaches the large 

building.

B1

B1

B1

7(a)
(i)

100 W = 240 V × I

I = 0.417 A

C1
A1

F1 F2
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B1
B1

(ii) The speed of light increases. (Do not award markkkkkkkkkkkkkkkkkkkss if student say 

speed increases as its unclear)

B1

6(a) = 4.86 × 3302
                = 802 m 

C1
A1

(b) As the siren vibrates, it cauauseses ththe e susurrr ouounding air particles to 

vibrate in the direction ppararalallelel toto tthe ddirection of wave travel,
producing a lolongngiituddininalal wwavavee. Or  r

As theh ssirirenen vivibrbratateses, it displaces the surrounding air particles,

caussiningg ththemem tto vibrate as well.

The sound wave is propagated through the air through a series of 

B1

B1

B1

F1 F2
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(ii) A fuse melts when the current across it is greater than the fuse 

rating. This cause the circuit to be open and prevents excessive 
current from flowing to the electrical appliance. 

A 1 A fuse would be suitable for the kettle. (ECF)

B1

B1
(b)
(i)

1.1 kWh = P × 24 h

P = 0.0458 kW, P = 45.8 W

C1
A1

(ii) $0.24 (Accept 0.242) B1

8
(a)(i)

North B1

(a)(ii) The electromagnet attracts the iron ball and the iron ball becomes 
an induced magnet. (accept magnetized)

The iron ball behaves like a magnet and hence it is able to attract 

the steel paper clip as steel is a magnetic material. (accept double 

induction)

B1
B1

(b) The iron ball would drop off from the electromagnet as it is a soft 
magnetic material
The steel paper clip would remain attach to the iron ball as its a 
hard magnetic material. 
Or

The paper clip will still attract the iron ball as it is a hard magnetic 
material.
and the iron ball will continue to attract the iron core because of 

induced magnetism. 

B1

B1

B1

B1

Section C: Free Response Answer [30] 

Qn Ans Marks
9
(a)(i)

10 m/s2 B1

(a)(ii) B1
Air resistance 
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(a)(i)
(a)(ii) The electromagnet attracts the iron ball and the iron ball beeccomemes s

an induced magnet. (accept magnetized)

The iron ball behaves like a magnet and hence it iss abablele too attrracact t

the steel paper clip as steel is a magnetic materialalalalalaaaaaaaaaaaaaa . (a(a(a(a(a(a(aaa(a(a(a(aa(a(aaaaa(aa(aaa(aaaaaaaaaaaaaaaa(a(aaa(aaaaaaaaaccccccccccccccccccccccccccc ept double 

induction)

B1
B1

(b) The iron ball would drop off from the electromagnet as it is a sooftft 
magnetic material
The steel paper clip would remain attach to tthehe iron ball as its a 
hard magnetic material.
Or

The paper clip will still attrracact t ththe e irirono bbalall l as it is a hard magnetic 
material.
and the irironon bbalall willl cconontitinunuee tot  attract the iron core because of 

induced magngnetetisismm..

B1

B1

B1

B1

Section C: Free e ReResponse Answer [30] 

Qn Ans Mar
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1m awarded for highlighting each force. (Accept gravitational pull)

(b)(i) 12 s B1

(b)(ii) The acceleration is zero. / no acceleration B1

(b)(iii) The air resistance is equal to the weight of the skydiver.

The resultant force acting on the skydiver would be zero, hence 

based on Newton’s first law, the acceleration would also be zero, 

therefore the skydiver would be travelling at constant speed.

B1
B1

9(c) The total distance travelled = Area under the graph

= 54 × 10

= 540 m 

C1
A1

(ii) The skydiver is traveling at decreasing deceleration from t = 12 to 

t = 27.5 and

it travels at constant speed from t = 27.5 to t = 30 s.

B1

B1 

10(a)
(i)

Chemical potential energy of the coal thermal energy of hot gases

internal energy of the water particles

B1
B1

(ii) As the hot air heats up the pipes, the heat is converted into kinetic 
energy of the particles in the metal and it vibrates more vigorously. 

It collides with its neighbouring particles and causes them to vibrate 
more vigorously as well, passing the kinetic energy to them.

This continues until all the heat is transferred through the pipes.

B1

B1

(iii) Steam is less dense than cold water and hence it would rise.

Therefore, most of the steam would rise and escape from the top thus 

reducing the efficiency of the boiler.

B1
B1

(b) It is a region where an electric charge experiences a force. B1

Weight 
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(b)(iii) The air resistance is equal to the weight of the skydiver.

The resultant force acting on the skydiver would be zeroroo,,, hehehencn e 

based on Newton’s first law, the acceleration would alsooo bbbe zezezerro, 

therefore the skydiver would be travelling at constant ssspepepeededed.

B1
B1
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= 54 × 10

= 540 m 

C1
A1

(ii) The skydiver is traveling at decreasing deceleration fffromomom t = 12 to 

t = 27.5 and

it travels at constant speed from t = 27.5 to t = 303 s.

B1

B1 

10(a)
(i)

Chemical potential energy of the coal thermal energy of hot gases

internal energy of the water particles

B1
B1

(ii) As the hot air heats up the pipes, the heat is converted into kinetic 
energy of the particles in the metal and it vibrates more vigorously. 

It collides with its neighbouring particles and causes them to vibrate 
more vigorously as well, passing the kinetic energy to them.

B1

B1
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(i)

(ii)

1m for the direction of the arrows with straight lines
B1

(iii) The dust becomes negatively charged.

As unlike charges attract, it would be attracted to the positively 
charged plate. 

B1

B1

11(a)
(i)

P B1

(ii) P and Q B1

(b)(i) 116 + 116 = 1
1 = 18 , =
1m for correct substitution for parallel resistors.

C1
A1

(b)(ii) = 8
I = 0.000571 A

C1
A1

(c)(i) It is acting upwards. B1

(ii) The wire would move downwards. B1

(iii) Increase the number of batteries

Use a stronger magnet

Thicker wire

B1
B1
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(iii) The dust becomes negatively charged.

As unlike charges attract, it would be attracted to the pososositii ivvvelelelyy 
charged plate.

B1

B1

11(a)
(i)

P B1

(ii) P and Q B1

(b)(i) 116 + 116 = 1
1 = 18 , =
1m for correct substitution for parallel resistors.

C1
A1

(b)(ii) = 8
I = 0.000571 A

C1
A1

(c)(i) It is acting upwards. B1
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1 The diagram shows some laboratory apparatus. 

Which apparatus are needed to produce and collect pure water from seawater?

A 2 and 5 B 3 and 5
C 1, 2 and 4 D 1, 4 and 5

2 Which substance, A to D undergoes changes in physical states from room 
temperature to 0oC?

Melting point/oC Boiling point / oC 
A -2 65
B -23 4 
C 50 250
D -187 -165

3 Which statements are true about compounds?

1 They can be made from another compound.
2 They can be made from metals alone.
3 They can be made from non-metals alone.
4 They can be made from a metal and a non-metal.

A 1, 2 and 3 B 1, 2 and 4
C 1, 3 and 4 D 2, 3 and 4
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4 A sugar mixture was compared with four different simple sugars using 
chromatography. The results are shown in the diagram below. What types of 
sugars does the mixture contain?

A sugar 1 and 2 B sugar 1 and 4
C sugar 2 and 3 D sugar 3 and 4

5 Which compound contains three atoms?

A H2O B HCl
C CaSO4 D NO

6 Which of the following compounds has the highest percentage of nitrogen by 
mass? 

A NH4NO3 B (NH4)2CO3  
C CO(NH2)2 D NH4Cl

7 A student dissolved 14.9g of potassium chloride, KCl, in 100 cm3 of water. What is 
the concentration of the resulting potassium chloride solution in mol/dm3? 

A 0.002 mol/dm3

B 0.01 mol/dm3

C 0.15 mol/dm3

D 2.0 mol/dm3

sugar mixture sugar 1     sugar 2        sugar 3      sugar 4
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8 The graph below shows the colour ranges of the acid-base indicators methyl 
orange, bromothymol and phenolphthalein.

A solution, when placed in the three indicators separately, is yellow in methyl 
orange, yellow in bromothymol and colourless in phenolphthalein. What is the pH 
range of the solution?

A 2.5 to 3.5 B 4.5 to 5.5
C 7.5 to 8.5 D 9.5 to 10.5

9 Which of the following elements burns in air to produce a substance which can 
react with both hydrochloric acid and sodium hydroxide?

A lead B hydrogen
C iron D phosphorous 

10 Which of the following reagents cannot be used to differentiate sodium hydroxide 
solution from sodium chloride solution?

A Aqueous iron(III) nitrate 
B Aqueous copper(II) nitrate 
C Aqueous lithium nitrate 
D Aqueous ammonium nitrate
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11 Separate samples of hydrogen peroxide are added to aqueous potassium iodide 
and to acidified potassium manganate(VII).  It is known that hydrogen peroxide is 
both an oxidising agent and a reducing agent.

What colour changes are seen?

aqueous potassium iodide acidified potassium manganate(VII) 
A colourless to brown purple to colourless

B brown to colourless purple to colourless

C colourless to brown orange to green

D brown to colourless orange to green

12 X, Y and Z are elements in the same period of the Periodic Table.

X forms an acidic oxide, Y forms a basic oxide and Z forms an amphoteric oxide.

If X, Y and Z are placed in increasing order of atomic number (lowest atomic number 
first), which order is correct?

A X, Y, Z B Y, Z, X
C Y, X, Z D X, Z, Y

13 Rubidium is in the same group as sodium in the Periodic Table. What is a likely 
property of rubidium?

A It reacts with water to form hydrogen gas.
B It cannot be cut by knife.
C It reacts with chlorine gas to form a salt with the formula RbCl2. 
D It does not conduct electricity in the molten state.
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14 Which of the following experiment will have the fastest speed of reaction?

15 The element chromium produces hydrogen from dilute hydrochloric acid but it 
does not react with cold water. When a piece of chromium is placed in lead(II)
nitrate solution, solid of lead appear.

What is the order of decreasing reactivity of the metals lead, calcium and chromium?

A calcium, chromium, lead B calcium, lead, chromium
C chromium, calcium, lead D lead, chromium, calcium

16 In which tube is the iron nail not likely to rust?  

boiled water  drying agent            salt water

A B C D
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17 Which of the following shows the correct percentage composition of oxygen, 
nitrogen and carbon dioxide found in dry unpolluted air? 

Oxygen Nitrogen Carbon dioxide
A 78 21 1 
B 1 78 21
C 21 78 1 
D 78 21 78

18 Which of the following shows the correct use of the different fractions of 
petroleum?

Fraction Uses
A Petrol used for making chemical 

feedstock
B Bitumen used for lubricating machine parts
C Kerosene used as fuel for aircraft
D naphtha used to pave road

19 Which of the following hydrocarbon undergoes substitution reaction? 

A C2H4 B C2H6

C C2H5COOH D C2H5OH

20 Which of the following is the same for both ethanol and ethanoic acid? 

A empirical formula
B functional group
C number of carbon 
D homologous series
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21 The table below shows comparisons of features between a red blood cell and xylem
vessel cell. 

feature red blood cell xylem vessel cell
1 cytoplasm present no no

2 cell wall present yes yes

3 nucleus present no no

4 chloroplast present no yes

Which comparison of features is / are correct?
A 1 only

B 3 only

C 2 and 4 only

D 3 and 4 only

22 The diagram below shows red blood cells in four different salt solutions, P, Q, R and S.

Which correctly shows the solutions in order of increasing salt concentration?

lowest highest 
A Q P S R

B Q S P R

C R P S Q

D R S P Q
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23 Which substance does not contain the element nitrogen?

A urea

B pepsin

C cellulase

D glycogen

24 Which fluid(s) collected from an individual is likely to give a brick-red precipitate when 
tested with Benedict’s solution? 

1 blood
2 saliva
3 secretions from the pancreas 
4 secretions from the walls of the large intestine

A 1 only

B 1 and 3 only

C 2 and 4 only

D 1, 3 and 4 only 

25 Digestive juices were collected from three regions of the human alimentary canal. Drops 
of these digestive juices were added to three wells made in an agar of starch. After an 
hour, the wells were rinsed with distilled water and flooded with iodine solution. The 
results are shown below.

region around well 1 2 3
colour of iodine solution yellowish-brown blue-black yellowish-brown

Which correctly identifies the regions of the alimentary canal that the three digestive
juices were obtained from? 

1 2 3
A mouth small intestine stomach
B mouth stomach small intestine
C stomach mouth small intestine
D small intestine mouth stomach
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26 The diagram below represents some human organs and their associated blood vessels.

Which statement about the concentration of alcohol in the blood vessels P and Q after a 
man has consumed an alcoholic drink is true?

A There is no alcohol in both blood vessels. 

B The concentration of alcohol is higher in P than Q.

C The concentration of alcohol is lower in P than Q.

D The concentration of alcohol is equal in both blood vessels.

27 The diagram below shows a section through a leaf as seen under the microscope. 

Which part of the plant has the lowest concentration of carbon dioxide on a warm, sunny 
day? 
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28 A plant shoot was exposed to radioactive carbon dioxide and sunlight for a few hours 
before sections of the stem were tested for the presence of radioactive sugar 
compounds. 

Which correctly identifies the part of the stem that would contain the radioactive sugar 
compounds? 

A B C D 

29 The diagram below shows an external view of the heart of a patient with a blockage of 
the coronary artery. This could be treated by inserting a tube to by-pass the blockage.

Which two blood vessels would be joined by this tube?

A 1 and 2
B 1 and 4
C 2 and 4
D 3 and 4
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30 Four test tubes are set up as shown in the diagram below. 

In which tube will the water animal survive for the longest period of time?

31 Three directions in which nerve impulses can travel in the nervous system are listed.

1 away from the central nervous system
2 towards the central nervous system
3 within the central nervous system

Which correctly identifies the direction of the nerve impulse in motor and relay 
neurones?

motor neurone relay neurone
A 1 2

B 1 3

C 2 1

D 2 3
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32 A man was wearing sunglasses on a bright sunny day. The graph below shows the 
change in diameter of the pupils of his eyes.

At which point in time did he remove his sunglasses? 

33 Which difference between the endocrine and nervous system is not correct? 

endocrine system nervous system
A rapid response delayed response

B involves hormones involves nerve impulses

C always involuntary may be voluntary or involuntary

D usually affects more than one target 
organ

affects one target organ
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34 A mango tree can be grown by planting a mango seed directly into the soil or by asexual 
reproduction as shown in the diagram below. Trees produced by each of these methods 
produce mango fruits.

Which statement is true? 

A Mangoes from trees grown from seeds and by grafting are genetically identical. 

B Mangoes from trees grown from seeds have different characteristics while mangoes 
from trees grown by grafting have identical characteristics. 

C Growing mango trees from seeds produces mangoes faster than growing mango 
trees by grafting. 

D Growing mango trees from seeds requires only one parent plant but growing trees 
by grafting requires two parent plants.

35 The diagram shows a side view of the structures in the lower abdomen of a woman.

Which correctly identifies the structures in which fertilisation and implantation occur in? 

fertilisation implantation
A 1 3

B 3 2

C 2 1

D 5 4
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36 The diagram below shows a family tree in which some members have sickle cell 
anaemia. Sickle cell anaemia is a recessive condition. 

Which person(s) is / are likely to be carriers?

A 5 only 

B 2 and 6 only 

C 3 and 4 only

D 1, 3 and 4 only 

37 The diagram below shows the two types of variation in humans.

Which could trait X and trait Y represent?

trait X trait Y
A weight blood group

B eye colour hair colour

C blood group height

D fingerprint pattern intelligence
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38 The diagram below shows part of the sequence of nucleotides taken before and after 
the DNA in the cells was treated. 

original DNA strand before treatment: A – G – T – C – C – A – T – T 

mutated DNA strand after treatment:  A – G – A – G – C – A – T – T 

Which correctly identifies the type of mutation shown and cause of the mutation? 

type of mutation cause of mutation
A gene exposure to heat 

B gene exposure to UV light

C chromosome exposure to UV light

D chromosome exposure to mustard gas

39 The diagrams below show four ecological pyramids. In a food chain, a papaya tree 
provides food for caterpillars, and these caterpillars in turn become food for a few birds.

Which correctly represents the pyramid of numbers and biomass for the food chain? 

pyramid of numbers pyramid of biomass
A P Q

B Q P

C R S

D S R
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40 The graph shows the quantities of pesticide that accumulate in four populations, A, B, C
and D, each at different trophic levels in a food chain.

Which population is most likely to be herbivores?

- END OF PAPER – 
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DATA SHEET

Colours of some common metal hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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SECTION A (45 marks)
Answer all questions in the spaces provided.

1 (a) Fig. 1.1 shows part of the human digestive system. 

Fig. 1.1 

(i) Table 1.1 lists some processes that occur in the human body. Complete the 
table by using letters from Fig. 1.1 to show where each process occurs.  

Table 1.1

process where process occurs

protein is first digested

bile is stored
[2]

(ii) A patient had surgery to remove part of organ C. Explain why the patient 
experienced weight loss in the weeks after the surgery. 

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

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

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

…………………………………………………………………………..……….............. [2] 
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(b) Fig. 1.2 shows the blood vessels associated with organs B and C.

Fig. 1.2
(i) Identify blood vessels Y and Z.

Y …………………………...............................

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

(ii) Describe one structural difference between blood vessel Y and blood vessel Z.
Explain how this difference helps blood vessel Y to perform its functions. 

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

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

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

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

(iii) Explain why the concentration of glucose varies in blood vessel Z throughout 
the day while the concentration of glucose remains relatively constant in blood 
vessel X.

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

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

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

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

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

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

[Total: 11]
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2 Rennin is an enzyme found in the human alimentary canal that curdles milk by 
converting soluble milk proteins into insoluble milk proteins. An experiment was
carried out to determine the effect of pH on the activity of rennin at 30 ºC. Table 2.1 
shows the results of the experiment. 

Table 2.1

pH time taken for milk to 
curdle / min

rate of reaction / 
min-1 

1 4 0.25
2 2 0.50
3 3 0.33
4 7 0.14
5 13

(a) (i) Calculate the rate of reaction for pH 5. Show your working. 

rate of reaction = …………………………… min-1 [1]

(ii) On the grid provided on the next page, plot a graph of rate of reaction against 
pH. Use the results in Table 2.1 and your answer to (ai).

On your graph, use appropriate scales, label the axes and draw a line of best fit. [3] 
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(iii) From your graph, state the pH where rennin is the most active.

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

(b) Describe the test that can be done to conclusively prove that rennin is protein in 
nature. State the results of the test. 

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

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

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

………………………………………………………….……………...................................... [2] 
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(c) In another experiment, rennin was boiled and cooled down to 30 ºC before it was 
added to milk. Using your knowledge of the lock and key hypothesis, explain why the 
milk did not curdle.

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

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

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

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

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

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

[Total: 10]

3 Fig. 3.1 shows an experiment set up to investigate the change in the mass of plants A
and B potted in damp soil over a period of time. 

Fig. 3.1

The loss in mass was measured over a period of five days and the results are shown 
in Fig. 3.2.
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Fig. 3.2 

(a) Define the process that caused the loss in mass observed in plant A.

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

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

(b) (i) On Fig. 3.2, sketch a curve to show the results obtained for plant B. [1]

(ii) Explain the curve drawn in (bi).

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

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

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

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

(c) Explain why the rate of photosynthesis in plant B was found to decrease after 3 days.

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

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

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

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

[Total: 6]
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4 Fig. 4.1 shows the pressure changes in the aorta and chambers X and Y on the left
side of the heart during one cardiac cycle in a healthy person. 

Fig. 4.1

(a) Identify chamber X. Explain how you arrived at your answer. 

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

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

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

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

(b) Describe and explain how the volume of the chamber X changes with pressure in 
chamber X from time B to D.

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

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

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

………………………………………………………….……………...................................... [2] 
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(c) State the function of the valve that closes at D.

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

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

(d) It was observed that the increase in pressure in chamber X was greater in smokers 
than in healthy persons. By naming a component in cigarette smoke, explain this 
observation. 

component ………..………………………………….……………......................................

explanation ………..………………………………….……………......................................

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

[Total: 7]
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5 Colour blindness is controlled by a pair of alleles. The allele for normal vision (B) is 
dominant to the allele for colour blindness (b).

Fig. 5.1 shows the chromosomes found in the normal cells of a father and mother. 

Fig. 5.1

(a) The genotype of the father is XBY and that of the mother by XBXb. Use the genetic 
diagram in Fig. 5.2 to explain why colour blindness occurs more frequently in males 
than females.   

 
Fig. 5.2

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

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

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

………………………………………………………………….……...................................... [4] 
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(b) Fig. 5.3 shows part of the nucleotide sequence of alleles B and b. 

allele B GGA TCG TCT AGC

allele b GGA TCG GTT AGC

Fig. 5.3

Using your knowledge of how protein synthesis occurs in cells, explain why the 
differences in nucleotide sequence results in different phenotypes observed. 

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

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

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

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

[Total: 6]

6 Fig. 6.1 shows the flow of energy through a food chain.

Fig. 6.1

(a) The arrow X represents the percentage of energy transferred from the grass to the 
rabbit.

Calculate the value of X. Show your working clearly.

[1]
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(b) With reference to Fig. 6.1, explain why the flow of energy in the food chain is non-
cyclical.   

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

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

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

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

(c) Explain why most food chains are unable to support more than four trophic levels.

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

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

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

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

[Total: 5]

- End of Section A - 
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SECTION B (20 marks)

Answer any two questions in this section. Each question carries 10 marks.
Write your answers on the spaces provided. 

7 Fig. 7.1 shows some statistics on the incidences of diabetes in Singapore in 2004 and 
2010.

Fig. 7.1

(a) Use the data shown in Fig. 7.1 to describe the trends shown in the data.

Briefly suggest a reason to account for these trends.

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

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

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

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

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

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

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

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

………………………………………………………….……………...................................... [6] 
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(b) Diabetes can be treated by introducing the protein insulin into the body. 

(i) Explain why insulin cannot be administered as an oral medication that is 
consumed. 

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

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

(ii) A nasal spray containing insulin has been recently developed as an alternative 
way of administering insulin. Insulin is inhaled into the lungs as a spray before it 
is absorbed into the bloodstream. Outline the pathway the insulin spray would 
take from the nose till it enters the bloodstream. 

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

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

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

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

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

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

[Total: 10]
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8
(a)

Outline the sequence of events that take place in the uterus in a typical 28-day 
menstrual cycle in a woman who is not pregnant. Include the roles of the hormones 
oestrogen and progesterone in your answer. 

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

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

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

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

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

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

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

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

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

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

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

……………………………………..………………………….……………............................. [6] 

(b) Compare and contrast the process of fertilisation in flowering plants and in humans. 

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

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

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

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

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

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

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

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

[Total: 10]
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9
(a)

With reference to the organelles in plant cells and events in the carbon cycle, explain 
why most life forms are dependent on living plants.

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

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

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

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

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

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

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

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

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

………………………………………………………….……………...................................... [5] 

(b) Destruction of the world’s forests are increasing. Explain how this has affected the 
ecosystem and suggest reasons why it is important to conserve our forests. 

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

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

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

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

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

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

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

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

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

………………………………………………………….……………...................................... [5] 

[Total: 10]

- END OF PAPER - 
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BEDOK SOUTH SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2018

Secondary 4 Express
Science (Biology) 5078/1 and 5078/4

Marking Scheme

Paper 1

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 
B D D A B C B D D C 

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B C A B C D A B B C 

Paper 4 

Qn no. Suggested answer Comments to 
markers

Marks

1 a (i) process where process occurs
protein is first digested D [1]

bile is stored A [1]

2

Many chose liver (B) for storage of bile
a (ii) Max 2 marks:

There will be less secretion of intestinal juice that contains
digestive enzymes, reducing the efficiency of digestion. [1]
The digested food substances also cannot be efficiently
absorbed by the villi in the small intestine. [1]
Thus, without absorption, assimilation of digested food
substances to build new cells cannot occur effectively,
resulting in weight loss. [1]

[1] less
efficient
digestion
[1] less
efficient
absorption

2

Many could not interpret the question in terms of functions of the small intestine
– digestion and absorption
While those who answered in terms of function, many left out digestion and
focused on absorption only
Common errors: writing that C was for transport of food to small intestine and
not recognizing that C is the small intestine, writing about absorption of food
(should be digested food), faster food digestion as length of intestine is shorter

b (i) Y: hepatic artery [1]
Z: hepatic portal vein [1]

A: minor 
spelling errors

2

Names of the blood vessels were not well learnt with many writing aorta / veins /
capillaries or leaving out the term ‘hepatic’

b
(ii)

Any 1 structural point + correct comparison: 
Blood vessel Y (hepatic artery) has thicker, more muscular
walls than blood vessel Z (hepatic portal vein). [1]
This allows the hepatic artery to withstand the high pressure of
the blood being pumped out of the heart. [1]

R: thicker walls 

No ECF 
(should be 
able to tell 
artery / vein as 

2
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Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B C A B C D A B B C 

Paper 4 

Qn no. Suggested answer Cooommmmmmenenentststs to
mmmarkers

Mar

1 a (i) process where procesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ococococoococococooocococococococococococococococooococcococococococoocoooococoocococoocococococcococococooccoccocoooocooocooocccocococcoooococoococccoccococcocoooococococoocooocccocoococcocccoooococccooooccccocoococococooccoooocccoooooocooccooocooooooooooo cucucucucuccucucucucucucucucuucucucucuucuuucucucucucucucucuucucucucucucuccucuucucucucuucuccucucucuuucuccuuucuuuucucuucucucuucucucucuuuucuuuucucucuuucuuuccucuucuucucccucuuuuucucuccucuuucuccucuuuccuccuuucuuuccccuuuuccuuuccccuuccuuuuccucccccccuuursrsrsrsrsrrsrsrsrsrsrsrsrsrsrsrsrrsrsrsrsrsrsrsrrrrrsrrsrsrsrsrsrsrrsrsrrsrsrsrsrrrrrsrsrrsrrssrsrsrsrssrrsrssrsrssrrssssrrsssssrrrrssrssrsssssssssssssssssssrsssssssssssssssss
protein is first digested DDDDDDDDDDDDDDDDDDDDDDDDDDDD 111[[[1[1[1[1[[[[[[1[1[11[[1[1[1[[1[1[[1[[[[[[[11111[1[1111111[[11111111[11111111[1111111111111111111111111111111111111111111111111111]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

bile is stored AAAAAAAAAAAAAAAAAAAAA [1]

2

Many chose liver (B) forrrrrrrrr sssssssssssssssssstotototoototootototototott rarararararararararararararaaraaagegeegegegegegegegegegegegegeggggg oooooof ffffffffffff bibbbbbbbbbbbbbbb le
a (ii) Max 2 marks:

There will be less secretion of intestinal juice that contains
digestive enzymes, redududududududududududududududududdududuuuuciccicicicicicciciciiciicccccic ngngngngnngngngngngngngngngnngngngngn  the eeeeeeeeeeeeeeeeeeeeeefficccccccccccccccccccccciency offffffffffffffffffff dddddddddddddddddddigiggigigigigigiggigggiggigigggigggesesesesesesesesesesesesesesesessseseseese tittitititititititiititititittt onoooooooooooooooooooooo . [1]
The digested food substances also cacacacacacacacacacacacacacacacacacacacacacannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnototototototototototototototototototototototo bbbbbbbbbbbbbbbbbbbbbbeeeeeeeeeeeeee efficiently
absoooooooooooooooooooorbrbrbrbrbrbrbrbrbrbbrbrbrbrbrbrbrbrrbbrbedeeeeeeeee by the villi in the small intestine. [1]
Thus, without absorption, asasasasasasasaasasasasaasasasasaasasasasssisisisiisisisisisisiisisssissss mimmimmimimimimimimimimimimimimimimmmilalalalalalalalalalalalalalalaaaaaattititititititititittitititittittititittiononononononononononononnnononononononono of digested food
substances to build new cells cacacacacacacacacacacacacacacacacacacaccccannnnnnnnnnnnnnnnnnnnnnnnnnnnn otttttttttttttttt occur effectively,
resulting in weight loss. [1]

[1] less
efficient
digestion
[1] less
efficient
absorption

2

MaMaMaMaMaMaMaManynynynynynynynynynynynyynynyyyyy ccccccccccccccccouooooooooooooooo lddddddd nnnnnnnnnnnnnnnnototottotototototototototototooo  interererererererrrerererererererree prprprprprprprprprprprprprprprprrretetetetetetetetetetetetetetee ttttttttttttttthehehehehehehehehehehehehehehehheee qqqqqqqqqqqqqqqqqqqueuuuuuuuuuuuuuuuuuu stion in terms of functions of the small intestine
–––––––––––– diiiigegegegegegeegegegeegegegeeeeeestststststststststsststststststsstiiiiiiiiiiiiiononononononononononononononononon andddd aaaaaaaaaaaaaaaaabsbsbsbsbsbsbsbsbsbsbsbsbsbssbssssorororororororororoororororororororrptptptptptptptptptptptptptptpptpttptioooooooooooooooonnnnnnnnnnnnnnnnnn
WhWhWhWhWhWhWhWhWhWhWhWWWhWhWWWWWhWhile those e ee e e e e e e e e whwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhho o ooo o oo o ooo ooooooo ananananaananananananaananananaaaa swswswswswswswswswswswswswswswswswsws ered in terms of function, many left out digestion and
fofofofofofofofofofofofoffofofoffofocucucucucucucucucucucucucucucucucucuuseseseseseseseseseseseseseseseseses d ddddddddddddddddd ononononononononononononononononnn aaaaaaaaaaaaabsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsororororororororororororororororororororptptptptptptptptptptttptptptptptp ioioioioioioioioiioioioioioioii n only
Coooooooooooooommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonononononononononoonononononoononon errrrrrrrrrrrrrrrrorooooooooooooooo s: writing that C was for transport of food to small intestine andii
not rrrrrrrecececececececececececececececececececogogogogogogogogogogogogogogogogoggogninininininininininininininiinn zizzzz ng that C is the small intestinerrrrrrrrr , writing about absorption of food
(should dddddddddddddddd bbbebbbbbb  digested food), faster food digestion as length of intestine is shorter

b (i) Y: hepatic artery [1] A: minor 
lli
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Blood vessel Y (hepatic artery) has elastic walls than blood
vessel Z (hepatic portal vein). [1]
This allows the hepatic artery to stretch and recoil, helping to
push the blood along the artery in spurts through further
distances away from the heart. [1]

direction was 
given)

Many students write in terms of ‘need to’ but should take note that structure
leads to effects which determines function (and not the other way round)
Explanation for the effect of muscular was not well crafted
Common error: writing that blood vessel is one cell thick focusing explanation
on what Z has (valves) when question focus is on Y.

b 
(iii)

Max 3 marks:
Glucose is absorbed into the blood capillaries at the ileum and
transported by blood vessel Z (hepatic portal vein) to the liver
[1].
When carbohydrates are consumed and digested, more
glucose will be absorbed and transported by the hepatic portal
vein / When no carbohydrates are consumed, the level of
glucose in the hepatic portal vein will decrease. [1]

However, the concentration of glucose remains constant in
blood vessel X (hepatic vein) because of the action of insulin
and glucagon. [1]
When glucose concentration is high, insulin is released to
stimulate the conversion of excess glucose into glycogen /
When glucose concentration is low, glucagon is released to
stimulate the conversion of glycogen into glucose. [1]

A: varies 
depending on 
glucose intake 

3

Many students gained 1m for the concept that glucose concentration varies
depending on food digested / absorbed
Most did not identify that glucose if absorbed into the blood at the villi
Some also did not explain that the glucose concentration remains constant due
to the action of the hormones
Students to note that glucose concentration does not only increase due to
glucose intake.

2 a (i) Rate of reaction = 1 / 13 = 0.08 min-1 [1] R: fractions 
No [½] mark

1

Common error: round of errors (not following 2 dp given in table)

www.KiasuExamPaper.com

b 
(iii)

Max 3 marks:
Glucose is absorbed into the blood capillaries at the ileum and
transported by blood vessel Z (hepatic portal vein) to the liver
[1].
When carbohydrates are consumed and digested, momomorerere
glucose will be absorbed and transported by the hepattticicic pppororortatatalll
vein / When no carbohydrates are consumed, thee leleleeeeleleveveveeeeeeeeeeeeeeelllllllllllllllll llllllllllllll ofofofo
glucose in the hepatic portal vein will decrease. [11]]]]]]]]]]]]]

However, the concentration of glucose remamamamaaaaaaaaaaaaaaaaaaaaaamaaaaaaaaaaaaaaaaaaaaaaaaaamaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaainininininnininniniiinininininnninininininnniniiiiinininnniiniininininininininininininiininiinininininiiiniiinininininninnnnninnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns s ss sssssss ssssssssssssssss sssssssssss sssssssss s ssssssssss s sssssssssssssssssssssss coccoccccocococoococooocococococococococococccocoocoocoococcooococococcccooocccococoococcccococococcccccoccoocccoccccccccccccococcoccococcoccococoooooooocoooooococoooococoooooooooooooooooonsnsnsnnsnsnnsnsnsnsnsnsnsnsnsnsnsnsnnsnnsnsnsnsnsnsnsnsnsnsnsnsnsnnnsnsnsnsnsnsnsnnsnsnsnssnsnsnsnsnnnsnsnnsnsssnnsssnsnnsnnnsssnsnsnsnsnsnnsnsnsnnsnnssssnnnnnnsnssssssnnnnsssnssssnnsnssnnssssssssnnnnssssssnnnnnnssnsssnssssssstttattatatatatataatatatatatatatatttttttttatattttatttatatattttttattttatttttttttttatttttatatatatataaataaaaaaaannnnnnnnntntnnnnnnnnn innn
blood vessel X (hepatic vein) because of the actiooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ooooofofofofoofofofooooooo  insuuuuluuuuuu innn
and glucagon. [1]
When glucose concentration is high, insulin is released ttto
stimulate the conversion of excess glucose into glycogenn ///
When glucose concentration is low, glucagon is released to
stimulate the conversion of glycogen into glucose. [1]

A: varies 
dededepepependnn ing on 
ggglucosososeee intake 

3

Manyyyynyyyynynynyynyyyynyny sstudentnnnnnnnnnnnnnnnn s ssssssssssss gagagagagagagagagagagagagagaaaaainiininininiininiiniinini ededededededededededededdddd 1m mmmmmmmmmmmmmmmmm fofofofofofofofofofofofofofor rrrrrrrrrrrrrrr thththththththththhththhhthththttt e coooooooooooooooooonccccccccccccccccepeppppppppppppppppppt tttttttttttttttt ththththththththtthththtthththhatatataatatatatatatatatatatt glucose concentration varies
dedededededededededededededededeeedd peeeeeeeeeeeeeeeendndndndndndnddnddndndndnnnnnn inininininiiininininininininininininnng onnnnnnnnnnnnnn foooooooooooooooooooooooooood dddddddd ddddd didididididididididididididiididiiddd gegegegegegegegegegegegegegegegeeestsssssssssss edededededededededededededededddd //////////////// aaaaaaaaaaaaaaabsbssssssssssssororororororororororororoororororrbebebebebebebebebebebebebebebebebbb dddddddddddddddddddd
MoMMMMMMMMMMMMMMMMM st ddddddddddddddddididididididididididididididd nnnnnnnnnnnnnnnnotoooooooooooooooo  idededdedededededdededdedddddd ntntntntntntntntntntntntntntntntttify that ggggggggggggggggglulululululululululululululululuuuucoccccccccccc seseseseseseseseseseseseseseseee iiiiiiiiiiiiiiiifff f f ffff ff ffff abababababababababababababababababbabsosososososososossosososososos rbrbrbrbrrbrrbrbrbrbrbrbrbrbrbr edededededededededededededededededdee  into the blood at the villi
SoSSSSSSSSSSSSSSS me alsososososososososososssososooo dddddddddddddddddidididididiiididiididiidiidiiid nnnnonnnnnnnnnnnnnnn ttt t t ttt tt t ttttttt explaiaiaiaiaiaiaiaiaiaiaiaiaaiaiaiain nnnnnnnnnnnnnnn thththththththththththththththththttthatatatatatatatatatatatataatatataaa  the glucose concentration remains constant due
tooooootoo tttttttttttttttheheheheheheheheheheheheheheheheeee actionnnnnnnnnnnnnnnnn oooooofff f f ff fffff fff f fff thththththhhthththththhthhththe hoooohoohoooooooooormrmrmrmrmrmrmrmrmrmrmrmrmrmrmononononononononononononononnonoonesesesesesesesesesesessesesesesess
StStStStStStStStStStStStStStStSSS udududududududududududududududuudeneneneneneeneneneneneneneneeenenents ttttttttttttttttttoooo ooooooooooo noteteteteteteetetetetetetetetet tttttthahahahahahahahahahahahahahahhhhhat t t t t ttt t t tt t t t tt glglglglglglglglglglglglglglglglglg ucucuuuucucucuuuucuucuuucuu ose concentration does not only increase due to
glglglglglglglglglglglglglglllllucuuuuuu ose intakkkkkkkkkkkkkkkkkke.e.e.e.e.e.e...e..e.ee.e.e.ee

2 a (i) Rate of reaction = 1 / 13 = 0.08 min-1 [1] R: fractions 
No [½] mark

1

Commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmononononononononononoonononononoonon eeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr or: round of errors (not following 2 dp given in table)
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a (ii)

Accurate data points [1]
Correct axes labels [1]
Line of best fit [1]

[1] penalty for
accuracy if
graph does not
occupy more
than half the
given graph
space

A: one 
inaccurate / 
missing data 
point / missing 
units on axes

Cannot award 
best fit line if 
points are 
missing 

3

Most were penalised for best fit line (straight line / extrapolate)
Common error: plotting time taken instead of reaction rate (not reading
question), interchanging axes

a
(iii)

pH 2 [1] A: ECF 1
Generally well-answered

b Add 2 cm3 of Biuret solution to 2 cm3 of rennin solution and
shake well to mix. [1]
If Biuret solution turns from blue to violet, protein is present.
[1]

A: equal 
volume / 
purple 

1

Common errors: not describing test but stating name of test, missing out ‘equal 
volume’, Benedict’s test 

c Enzymes (lock) have a specific shape of the active site such
that only a substrate (key) with the complementary shape can
bind to it. [1]
Boiling rennin (lock) would denature it so that the active site
shape is altered. [1]
Hence, the milk protein substrates (key) that have a
complementary shape to the active site cannot bind to it to
cause curdling. [1]

[1] enzyme
(lock) +
substrate (key)
+
complementary

[1]
denaturation
changes 
complementary 
active site 
shape 

[1] binding of
enzyme to
substrate

3

Most could explain denaturation and subsequent inability to bind well but did not
identify the lock and key
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a (ii)

Accurate data points [1]
Correct axes labels [1]
Line of best fit [1]

[1] penalty for
accuracy if
grgrgrapapaphhh does not
oooccupypypy more
thththananan hhhaaalf the
giveveen n n grgg appphhh
spacacceee

A: onononeee
iinanaaccccccurururatatateee / 
missinnnggg dadadata 
poinnnttt // / mimm ssing
units on axes

Cannot award 
best fit line if 
points are 
missing

3

MoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMMoMMostttttttttttttt wwwwwwwwwwwwwwwerererererererererererererrrre e pennnnannnnnnnnnnnnnn lilililililillililililillliiiseseseseseseseseseseseseseeddddddddddddddddd fofofofofofofofofofofofofofofooor rrrrrrr rrrrrrrrr beebebebebeeebeebeeststststsststststsststststsststt fffffffffffffititititititititititittittt linnnnnnnnnnnnnnnneeeeeeeeeeeeeeee (s(s(s(s(s(s(s(s(s(((s(s(s(s(((( trtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrraiaiaiaiaiaiaaiaiaiaiaiaiaia ghghghghghghghghghghghghghghghhghht ttttttttttttttt llllilll ne / extrapolate)
Coooooooooooooooommonononoonononoononoonononoon eeeeeeeeeeeeeeeeeerrorororororororoororroror: plp otting tttttttttttttimimimimimimmimimimimimmmimmme e e  ee tatatatatattatatatattatt kekekkekekekekekekekekkekekekekekekennnnnnnnnnnnnnnnn ininininininininininninnininnnstststststststststststststtteaeeeeeeeeeeeeeeeeee d of reaction rate (not reading
quuuquuuuuuuquuuuuuestion),))))))))))))))  intetetetetetetetetetetetetettetetteercccccccccccccccccchaaaaaaaaaaaaaaaanging gggggggggg axaxaxaxaxaxaxaxaxaxaxaxaxaxaxaaxxeseseeseseseseseeseseseseeeseesee

a
(iii)

pH 2 [1] A: ECF 1
GeGGGGGGGGGGGGGGGG neneneeeeeeeeeeeeerararararararararararararrararar llllllllllllllllllllllllllllllllll y y y y y y y y y y yy y y y yyyy wewwwwwwwwwwwwwwww ll-ananananannannananananananannanswswswswswswswswswswswswswsswswwwerererererererererererereeeeree edededeedeeedededeedeeededeeee

b Add 2 cm3 ofofofofofofofofofofofofofoffoffofoofofof BBBBBBBBBBBBBBBBBBBBBBBiuiuiuiuuiuiuiuiuiuiuuiuiuiuiuiuuuuurerererererererererererereerererererereerr t t sososososososososososssososoososososooosolllllulllll tion to 2 cm3 of rennin solution and
shake well to mix. [1]
If Biuret solution turns from blue to violet, protein is present.
[1]

A: equal 
volume / 
purple 

1

Common errrrrrrrrr ors: not describing test but stating name of test, missing out ‘equal 
volume’, Benedict’s test 

[1] 3
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3 a Transpiration is the loss of water vapour from the aerial parts
of the plant, especially through the stomata. [1]

1

Many did not define but wrote the name of the process
A few also wrote photosynthesis
Definition also not well learnt with many leaving out key terms such as ‘water
vapour’ or ‘stomata’

b (i) 1

Many drew the graph such that the different between A and B was not
significant even though plant B had a slower rate of mass loss

b
(ii) 

The transparent plastic bag increases the humidity of the air
around the leaves of plant B.
Increasing the humidity of the air will decrease the water
vapour concentration gradient between the intercellular air
spaces in the leaf and the atmosphere. [1]
Rate of transpiration decreases so leaves of plant B lose less
water vapour than leaves of plant A. [1]

2

Most students could not give clear explanations based on the concept of water
vapour concentration gradient and linking it to the reduced transpiration rate
Conceptual understanding of factors affecting transpiration is weak
Some students thought that the loss of mass will not be significant since water
loss is trapped in the bag (but the bag is porous and some vapour will still
escape)

c A reduced transpiration rate results in less transpiration pull
[1], hence less water absorbed for photosynthesis. [1]

2

Most students wrote about the lack of availability of carbon dioxide the bag
directly limits the plant from obtaining carbon dioxide (which is not true as it can
be produced by the plant during respiration)
Some identified the lack of water but were unable to explain exactly why it is
limiting (conceptual understanding of how water is absorbed by the plant is
lacking – thinking that the bag directly limits the plant from obtaining water)

4 a Left ventricle [1]
The ventricular pressure is higher than atrial pressure [1] as
the thicker more muscular walls of the ventricles generate a
larger force to push blood out of the heart over a longer
distance to the rest of the body.

A: ventricle

A: ventricle 
pressure 
follows aorta 
pressure 

2

Many were able to identify highest / higher pressure but need to realise to avoid
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Many drew the graph such that the different bebebebebebebebeebeeebeeebeeeeeeeeeetwtwtwtwtwtwtwttwtwtwtwtwtwtwtwttwtwwwwtwwtwttwtwwwtwwwwwwwtwwwwwwtwtwwwwwwwwwtwwtwwtwwwwwwtwtwtwwwwtwwwtwtwtwtwtwwtwwwtwwwwwtwwwwwwtwwwwwwtwtwwwwwwwwwwwwwwtwwwwwwtwtwwwwwwtwwtwwwwttwwtwtwtwtwttwwtwwtwwtttwwwwtwwwtttwwtwttweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn n nnnnnnnn nnnnnnnnnnnnn nnnnnn nnnnnnnnnnnnnn nnnnnnnnnnnnnnnnnnnn AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA and d d BBBBBB BBBBBBBB wawawawawawawawawawawawawawawww s not
significant even though plant B had a slower rateeeeeeeeeeeeeeeee oooofofooofofoofofofofofofofoofooofofofofofoooffoffffoffffoofofoffofofoffofoffofofofoffofofofofofoffofofofofoffoffoffofofofofofffofoffoffoffooffffofofofoffooofoffoffoooofooooooooofooooofffoooooooooooooooooofooo mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmasasasasasaasaasasasasasasassasasasasasasasasasasasasaaasasasasssasasaasasasasasasaasasasasasaasaaaasasasaaaasasaasaaaaaaaaasasasaaaasasasaasasasasaasasaaaasasssaaaasssaasssasassssssssssssssssssssss ssssss sssss sssss s sssssssss s s sssssssssss ssss ssss sss s sssssssssssssssssssssssssssssssssssssssssssssssssss ssssssss s llloololollollllllllollllllolllololllololllllolllllllllllllloolloollollloollloooolllololoooollllloolooollllololooollllllolooooollllllllolooolllllllollllolooolllllollloooollloloooosssssssssssssssssssssssssssssssss

b
(ii) 

The transparent plastic bag increaseeeeeeeeeeeeeeeeessss ssssssssssss thththththththtthththththththhthhhhhe huhuhuhuhuhuhuuhuhuhuhuhuhuhuhuhuhuhuhuhhuhuhhuuhuhuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuhuuuuuuuuuuuuuhuhuuuhuuuuuuuuuuuuuuuuuuuumimimimmmmmmmimimmimmmmmmmmimimmimimimmimimmimmmmmmmmmmmmmmmmmmmmmmmmmimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm dididididdddddidididdiddidididdddddddddddididididddddddididddidddddddddddddidddddddddddiddiddddddiddddddddddddidddiddddddddddddddddddddddiiididddddddddiddddiidiiddddiiididddiiiididiidididididddidddddddddddddddddddddddd tytytyttytytyttytytytytytytytytytytytytttyttytytytytyttytytytytytttytytytytytttytytytytytytttytytytytytyttytytyttytttytyttttyttytytyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy offofofoofofofofooofofofoofofofoofofofoofofffofofofofffofofffffofofoooofoffffoffofofoofffffofofoofofffofofofofofofooofofofffoofffffooofofofffofoffofffffoofoffofofffofoooofffffofooofoofoooooooooooofooooooooofooooooofoooooooofoffff tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttheheheheehhhhehehehehhehehehehehhehehehehehhehehehehehehhhhehhehehehehehehehehehhehehhheheheheheehehehhehehheehehhhehhehehhehehhhehhehehehehhhhhhehehehhhhheheeeehehehhehehhehehehehhhheheeheehehehehheeheheeeeheeehhhhhhhhehhheeeeeehhheeeeehh aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaairirir
around the leaves of plant B.
Increasing the humidity of the air will dedddddddddddddddddddd crcrcrcrcrcrcrcrcrccrcrcrcrccrcrccrcrcrease the watttttttttttttttttttteeeeeereeeeeeeeeeee
vapour concentration ggggggggggggggggggggrrrrrarrrr diiiiiiiienenenenennenenennenenennnnnnnnnntttt between the intercellular aaair
spaces in the leaf and the atmosphere. [1]
Rate of transpiration dedededededededededeededededdddd ccccrccrcrcrcccrcrcrcrcccccrccreaeaeaeaeaeaeeaeaeaeaeaeeeaeeeaeaeee seeeeeeeeeeessssssssssss so leaves of plant B lose less
water vapoururururururururururururrururururuuu than leaves of plant A. [1]

2

Most studentntntnntnnnntntntntnnnnts cococococococococococococococc ullllllllulululddddd ddddddddddddd nonnnnnnnnnnnnnnn t giggigiggigigigggggiggiggiggg veeeeeeeeeeeeeeeee ccccccccccccccccccclellelelelelellelelelelelll ararararararararararararararararaa  expxppxpxpxpxpxpxpxpxpppxpxpxpxpplalalalalalalalalalalalalalalaaalanananananananananananananananannatitititititititititititititititiiitit ononononononononononononononononoo s ss ssss sssssssssssss babbbbbbbbbbbbbbbb sed on the concept of water
vapooooooooooooooooooourrrrrrrrrrrrrrr ccccccccccconceeeeeeeeeeeeeeeeenttttttttrrrrrarrrrarrrrrrrrrr tititititititititititititititititittt ononononononononoononononon gggggggggggggggraaaaaaaaaaaaaadididddidididddidididdiddidddienttttt tt and dd d d lililililililililililiilillinknknknknknknknkknknknknknknknknkkkinininininininininininininininininnng g ggg gggg g gg gggg itittititititittitttititittitt to oooooooooooooooo the reduced transpiration rate
CoCoCoCoCoCoCoCoCoCoCoCoCoCooCoCooncepepepepepepepepepepepepeepepepepepeeptuuuuuuuuuuuuuuuualaaaaaaaaaaaaaa  undnnnnnnnnnnnnnnnn errerererererrrererrrrerrrrerststststststststststststsststss andiiiiiiiiingngngngngngngngngngngngngngngngnggg oooooooooooooooooooof f f f f f ffff f f ff f f f fafafafafafafafafafafafafafafafafafactctctccccctcccctccccc orororororororororororororororororororors ss sss ssss sssssssss afafafafafafafafafafafafafafafaaaa fefefefefefefefefefefefefefefefeeectctctctctctcctctctccctctctctctctinininininininininiininininnninnnng ggg transpiration is weak
SoSoSoSoSoSoSoSoSoSSoSoSoSoSS me stututututututututututututututtutuuuuudededeeededeedeeeeeeeentnnnnnnnnnnn s ss s sss s s s s ssss sss thhhhhhhhhhhhhhhhhhouooooooo ght thhhhhhhhhhhhhhhhatatatatatatatatatatatatatatatataaaa ttttttttttttttttthehehehehehehehehehehehehehhehehehehe lossssssssssssssssssss ssssssssssssssss ofooooooooooooooo  mass will not be significant since water
loooooooooooooooooss is trapapapapapapappapappppppppppppepepeepeeeeepeeeeped d d d d d ddd dd d ddd inininininininininininninininininni  the bbbbbbbbbbbbbbbbbbbagagagagagagagagagagagagagaggaga (((((((((((((((((((bubububububububububububububububuuub t the bag is porous and some vapour will still
eseseseseseseseseseseseseseseseesscacc pepepepepepepeeeepepeeeee)))))))))))))))

c A reduced transpiration rate results in less transpiration pull
[1], hence leeeleeleeeleeleeleeeleesssssssssssssssssssss wwwwwwwwwwwwwwwwwwwwwataatatatatatatatatatatatatatatatatatata ereererererererererererererererrerer absorbed for photosynthesis. [1]

2

Moooooooooooooooooooststststststststststststststststttt ssssssssssstutututuutututututututututututututt deddddddddddddddddddd ntnnnnnnnnnnnnn s sss ssssss ss ssssss wrwwwwwwwwwwwwwwww ote about the lack of availability of carbon dioxide the bag
directctctcctcctctcctcctctcctctctcc ylyyyyyyyyyyyyyyyyyy limmmmmmmmmmmmmmmmmmmmitititititititititittititititititttss ssssssssssssssss tht e plant from obtaining carbon dioxide (which is not true as it can
be prododododododododododododododododododdducucucucucucucucucucucucucucucuuu ed by the plant during respiration)rr
Some identified the lack of water but were unable to explain exactly why it is
limiting (conceptual understanding of how water is absorbed by the plant is

 
76



5

writing that ventricle ‘needs’ to have higher pressure. Structure leads to effect 
which leads to function

b As the pressure in chamber X increases from 0 to 2.0 Ncm-2

from B to D, the volume in chamber X decreases from 130 to
50 cm3. [1]
As the left ventricle contracts during systole, the increase in
left ventricular pressure forces blood out of the left ventricle
into the aorta, decreasing the volume within the ventricle. [1]

R: if no figures 
are quoted

2

Descriptions were provided without quotes
Many also did not know how to express the relationship between pressure and
volume and thus wrote from memory irrelevant points about the action of the
valves

c It prevents the backflow of blood from the aorta back into the
left ventricle. [1]

A: prevent 
backflow of 
blood (even if 
direction or ID 
of valve is 
incorrect)

1

Most could not deduce that the valve closing is the semilunar valve and did not
state the direction of backflow

d Any 1 component + correct explanation:
Carbon monoxide [1]
Carbon monoxide reduces the oxygen-carrying ability of red
blood cells / increases the risk of atherosclerosis such that the
heart compensates by pumping harder with greater force. [1]

Nicotine [1]
Nicotine increases risk of blood clots in blood vessels /
increase rate of fatty deposits in blood vessels / diameter
reduction of blood vessel such that the heart compensates by
pumping harder with greater force. [1]

1

Most could name a correct component of cigarette smoke but could not clearly
link the effects of the component to an increase in PRESSURE e.g. writing
about nicotine causing increased heart rate
Common error: tar (carcinogen, cilia paralysis)

5 a

Punnett square: correct separation of allele in parental
gametes [1], correct combination [1]
Males have the Y chromosome that doesn’t carry the allele for

A: X
chromosome 
carries the 
alleles

4
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volume and thus wrote from memory irrelevant points about the action of the
valves

c It prevents the backflow of blood from the aorta back into the
left ventricle. [1]

AAA: preeevvvent 
bababackckkflflflooow of 
blblblooooooddd (even if 
direeectctctioioionnn ororor IIIDDD 
of vvvalalalveveve iiis s s 
incococorrrrect)

1

Most could not deduce that the valve cccccccccccccccclololololololololololololololololloosinggggggggggggg iiiiiiissssssssssssssssssss ssss s sssssssssss sssssssssss ssss ss s ssssssss sssss s s sssss s ttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehhhehehehehehehehehehehehehhhhehehehehehehehehehehhehhehehehehhehehehehehehhehheeehehheheheeheheheeehehehhheheehehhhehehehhheeeeeeehehhhhheheheeeehehhhhheheeheeeeheheeheeheeheheheheeheeeeeeeeheeeeeeeeheeeeeeehehehehheheheeeeehheheehhheheeee sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssemememememememememememememmemememememememeememememmemememememmememmmmememememememmmmmmmeemememmemmememmmememmemememmememmmememememmmemmemmemememememmmmmememeemmmmmmmememmemmmmmememmeemmmeemememmmmeeeeeemmmmemeeemmeeemmmmmememmmmeeeeememeemmeemmmeeeeemmmmeemmmmmiliiliiilillllllililililililililiiiilililllililililiiiliilililliliiliiiililllliiliiilililiilililililiiililiiliiiiilililillillllllllilillllllllllllilllllununuunununuuunuunnnnnuuuunnnnunuuunnnnnuuuuuunuuununununnnnuuuuuununnnnunuuuununuunununnnunununnnunuuuuuuununnnunuuuuuuununnnnuuuuunnunuuunuununnnuunnnuununuunnnuuuunnnunnnuununnnnnuununnnnnnnuunnnnnunnnnnnunnnunnnnnnnnnunnnnnnarararararararararararararaaarararaaaaaaaaraaaaaaaaa vvvvvalve andndddddddddddd dddddddddddddddddiiiiiiiiiiiiittttttttttttt d dddddddddddddddddd not
state the direction of backflow

d Any 1 component + correct explanation:
Carbon monoxide [1]
Carbon monoxide redududududdudududududududududududddddd cecececececececececececececececeececececcc s ssssssssssssssssss ththhththhthththhththththththththhthhe eeeeeeeeeeeeeeeeee oxoxoxoxoxoxoxoxoxoxxoxxxxxxxxxxxygygygygygygygygygyggggygygygygeneeeeeeeeeeeeeeee -carrrrrrrrrrrrrrrrrrrrrrrrrrrrryingnnnnnnnnnnnnnnnnnnnn  ability of rrreeed
blood cells / increaseeeeeeeeeeeeeeeeeeees ththtthtththtttthtttttttthe riiiiiiiiskskskskskskkskskskskskskskskskskkskkss oooooooooooooooof fffffffffffffffff atatatatatataaaaaaaaaaaaaaa hehhehehehehehehehehhehehhhehhehheerooooooscscscsccscscscscscscscscscscscscscscleleleeleleleleleleleleeeerororororororororororororoororororor sisssssssssssss such that thhheee
heart compensates by pumping harder with greater force. [1]

Nicotine [1]
Nicotine increeeeeaeeeeeeeeeeeeeeee sesesessesesesesesesesesssssssss sssssssssssssssss riiiiiiririiriiiririisksksksksksksksksksksksksksksksskskssksk ooooooooooooooooooof fffffffffffffffff blblbblbbblbblbbblblblbbllloooooooooooooooooooodddddddddddddddddddd clclcllclclclcllccllclclclccc otototototototototototototototoototooooo s sssssssssssss s ssssssss ininininininininininininiininiinininnin blood vessels /
incnnncnncncnnnnnnnnnnn reassssssssssssssssssseeeeeeeeeeeeeeeee rarararararrrarararararararararararraaate of fffff fatty deeeeeeeeeeeeeeeeeeeeeepopopopopopopopopoopopopopopopoppopoopooosisiiiiiiiiisiitsttststttstststtstststtststtttttst iiiiiiiiiiiiiinnnnnnnnnnnnnnn blbblblblblblblblblblblblblblblblblbblblb oooooooooooooooooooooooooooooooooooooooooddddddddddddd vevevvvvvevevvvvvvvvvvvvvv ssels / diameter
reeeeeeeeeeeeeeeeeeeductionnnnnnnnnnn offfofffofofofofof bbbbbbbbbbbbbbbbbbbblooooooooooooooooooooodddddododdddddddddoddddd vesseeeeeeeelllllllllllll such that the heart compensates by
pumping harder with greater force. [1]

1

MoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoM stststststststststststsststststt cccccccccccccccouldldldldldldldldlldldldldldlddldld name ee ee eeeeee eee ee aaaaaaaaaaaaaa cocococococococococococoocococococooc rrrrrrrrrrrrrrrrrrrrrrecececececececececececececececececee tttttttttttttttt component of cigarette smoke but could not clearly
lilililililililiiililiiiiinknnnnnnnnnnnnnnnnn  the effeccecccccccccccccccctsstsssststsssststsststs ooooooooooooooooof f fff f f f f fff ff ff f thththththththththththththththtththe eee eeee e ee eeeeeeee coccccccccccccccc mponent to an increase in PRESSURE e.g. writing
abaabababababababababababababaaaa ououoouououououoouououououoouoouo t t ttttttttttttt ninninininininininninnninininnicococoococococoocococococoococ tititititititititititititititititiinenenenenennenenenenenenenenenenene cauauauauauauauauauauauauuauaaaaaa sisisisisisisisisisisisisissisiiis ngnnnnnnnnnnnnnn  increased heart raterr
Cooooooooooooooooooommmmmmmmmmmmmmmmmmmmmmmmmmmmm ononononononononononononononoooono  errrrrrrrrrrrrrrororororororororororrrorororo :::::: ::::::::: tatatatatatatatatatatatatatat r (carcinogen, cilia paralysis)

5 a A: X
chromosome 
carries the
alleles

4
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6

colour vision. [1]
Hence, inheriting one copy of the recessive allele Xb from the
mother is sufficient to result in colour blindness. [1]
Some were unable to complete the Punnett square with the correct symbols
even though genotype was given to them (unable to transfer knowledge)
Most also could not explain clearly that inheritance of one copy in males is more
detrimental and hence more common (focus on the answer should be on males
not females)
To remind students that alleles (recessive / dominant) are found on
chromosomes (entire chromosomes cannot be recessive / dominant)

b Differences in nucleotide sequence between the alleles results
a difference in the codons that code for one amino acid. [1]
Hence, during translation, a difference in the codons would
result in a different sequence of amino acids that result in the
formation of a different protein responsible for the phenotype.
[1]

2

Many could not explain that difference in codon sequence results in different
sequence of amino acids and hence different protein (phenotype)
Many mentioned what genes are which is irrelevant to this question
Many also just simply rewrote what was given in the question – that different in
nucleotide sequence results in different phenotypes (conceptual understanding
is weak)
Usage of imprecise terms e.g. each protein consists of 3 nucleotides

6 a X = 100 – 15.8 – 0.2 – 50 = 34 % [1] 1
Many made calculation errors e.g. using 10 % rule (3.4%)

b As energy flows from the Sun to the producers and
consumers, some of the energy is lost to the environment in
e.g. the form of heat released during respiration (0.2 % or
33.5 %) / reflection (15.8 %) / transpiration (50 %) / excretory
products (62.5 %). [1]
This energy lost as heat cannot be recycled / used again by
the producers or consumers. [1]

2

Most did not quote the figures as required by the question (with reference to
6.1)
Many also did not remember how to explain the non-cyclical flow and wrote
about less energy available

c About 10 % of the energy stored at one trophic level is
transferred to the next trophic level in the form of biomass /
About 90 % of energy is lost to the environment. [1]
Hence, there will not be enough energy available to support
the final consumers in long food chains. [1]

2

Common errors: not quoting the percentage of energy lost / transferred, not
writing about the FINAL consumers

SECTION C: Free Response Questions (20 marks)

Qn no. Suggested answer Comments to Marks

www.KiasuExamPaper.com

b Differences in nucleotide sequence between the alleles results
a difference in the codons that code for one amino acid. [1]
Hence, during translation, a difference in the codons would
result in a different sequence of amino acidsff that result in the
formation of a different protein responsible for the phenotottypypype.e.e.
[1]

2

Many could not explain that difference in codon sequenenenenenenenenenenenenenenenenennnnnnncececececececececececececeecececce rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrresesesesesesesesesesesesesseseeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesuluuuuuuuluuuuuuu ts in didididididdidididididdididdid ffffffffffffffffffffffffffffffffffererererererererererererererererere enenenenenenenenenenenenenennenentttttrrrrrrrrrr
sequence of amino acids and hence different prottttttttttttteieieieieieieieieieieieieieieieiieieiiieiiieeiiiieiieeieieeeiiiiiiiiiiieeiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((phphphphphphphhphhhphphphhphphphphphhphphphphphphphphphphphphphphphphphphphphphphhhhphhphphphphphhhphphphphpphphphphphphpphhphphppppphphhphphphphppphhphhpppphpphphhhhhpphhhphphppphpphhphphphphpphphphhphhhhhhppphphphpppppphhphpppphhphphppphhhhphpphhphphhhphphphhpppppppppppppp eneeeeenenenenenennnnnnneneneneneennnnneenenennneeeneennnennnnnnenennnnnnnnnnnnnnnennnnnnnneeennnnnnnnnnnennnennnnenneeeenenennennnneennnnnneeeeennneeeeennneennennnototttttttttttttttttttttttttttttttyyyyyyyypyyyyyyyyyyyyyyyy e)((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((
Many mentioned what genes are whicccccccccccccccchhhhhhhhhhhhhhhh isisisisiiisisisisisisisiisisis irrelellelellelelelellellllllleeeeeeevevvvvvvvvvvvveevvvvvvvvevvvvvvvvvvvvvvevvvvvevvvvvvvevvvvvvvvvvvvvvvvvvvevvvvvvvvvvvveevvvvvvvvveeveevvvvvvvvvvvvvevvevvevee anaananaaaaaananananaanananananananananananaaaaaaananannnnnanananaaaaaaannanannanaaaaannnnnnnanaanannnnannannnnannnnnnnannannnnnannnnnnnnnnnnannnnnnnnnnnnnnnannnaannaannnnaaannnanaannaannanaa t t tt ttttttttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttttttttttttt ttttt ttttttttttttttttt ttttttttttttttt totottotototottototototototototottoototootototototottotototototototototoottotoottototototototottotttototttotototototottototototottottototototototoooooooooooooooooooooooooooooooo tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthihihhihihihhhhihihhhihihihihihihihihihihihhhhhihhhhihhhiiihihihihihihhhhhhhiihihihihihhhhihhhhhhhihihihihihihhihhhhhhhhihihhhhiihihihhhhhhihihhhihhhhhhihhhhhhhhhhhhhhhhhhhhhhhhhhhhhhiiihiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssss sssssss ssssssssssssss sssssssssssssss ssssssssssssssssss ssssss ququqququqqquqquququuuququqquqququuqququuquqqqququuququqququqqqquqqquuuqqquqqqqqquuqqqqququuquqqqqqquququuqqqqquqqqqqqqqqququqqqquqquqqqqqqqqquqqqqqqqqqqqqqqquqqquququqq eseseseseseseseseseseseesesesestittt onn
Many also just simply rewrote what wasasssssssssssss giviviviiviviviviviviviviviviviivvvvvenenen iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ththththththththththththttthtththththhthhtthhhhhhthhhhhhhhhhhhthhhhhhhhhhhhhthhhhhhhthhhhhtththhthhthththhhthththththhththhhthhththththhthhhthhhhhthhhhththhhhththhhthhhththhththhttththhttththttttthhthtttttttthhhhhthttttthtthhtthhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ququququququququuuququuquuququququququququququuququququququququququququuuququuuquuquququuuquququququuuuuquuquuuuuquuuuuuquqqquuuqququuqqqqqqquuquqququqqquqququququuquququqqququququuuqquqquuuqqqquuquqququuuqqqququuquuuqqqqquqqqqqquuuqqqqqquuqqqqqqqqquuuqqqqquuuqqqquuuuqqqqqquuuqquqqqqqqqqqqqqqqqqq eeeeeeeeeeseseseseeeeeseeeeeseeeeeseeeeeeeeeeeeeeeeseeeeeeeeseseeeeeeesseeeesseeessseeeesseeeesseeeeeeeeesssesee tititititititititititititititititititt onnnnnnnnnnnnnnnnn – thththththththththththththththhat diffffffffffffffffffefefefefefefefefefefefefefefefeerererererererererererereerererer nnnnnntnnnnnnnnnnn  inii
nucleotide sequence results in n n nn nnnn n nn nnnnn nn didididididididididdididididididiiffffffffffffffffffffffferent phphphphphphphphphphphphphpphphpphennnnnnnnnnnnnnnnnnotooooooooooo ypessssssssssssssss (((((((((((((((((((((((((((((((((((((((((((((((((((((((((cccccccccococcccccccccccc nceppppppppptututututututuututututututututuuaaaaaalaaaaaaaaaaa  underererererererererererererererererstststsstststststststststststssts aaaaaaanaaaaaaaaaaa dingii
is weak)ii
Usage of imprecise terererererererererererererereeee msmsmsmsmsmsmsmsmsmsmsmsmssmsssmm eeeeeeeeeeeeeee.g.g.g.g.gg.g.g.g.g.gggggggg. eachchchchchchchchchchchchchchcchhhh pppppppppppppppprorrrrrrrrrrrrrrrrr tein cccccccccccccccccconnonononononononnononononnsists of 3 nucccccccccccccccclllllelllllllllllll otototototototototototototototototides

6 a X = 100 – 15.8 – 0.2 – 50 = 34 % [1] 1
Many made cacacacacacacacaacacacacacacaac lclclclclclcllclclclclcllclclclclcculation nnnnnnnnnnn ererererererererererererererererrrororororororororoorororororororoors e.g.g.g.g.g.g.g.g.g.g.g.g.gggg..g uuuussissssssssssssss ng 10 % %%% % % % %%% %% %% %% %%  rururururururururururururururururruuulelelelelelelelelelelelelelelelelee (3(3(3(3(3(3(3(3((3(3(3(3(33(333( .4....... %)

b As energy flows from the Sun to the producers and
consumers, some of the ennnnnnnnnnnnnnnnnnnererererereeereeererererereeerrgygygygggyggygggygygygggggggg  is looololollolooooostsstsststsssststststssssstsstssst to the environment in
e.g. the form of heat released dududududududuudududududududududududududurrrrrirrirrirrrrirrrrrrr ngngngngngngngngngngngngngngngngngngngngngng rrrrrrrrrrrrrrrrrrrrresesesessesesessesessessssesesessspipp ration (0.2 % or
3333333333333333333333.5 %)%)%)%)%)%))%))%))))))))) / rerererererererererererererererereereeeflececcccecccecceccccccccccctionoooooooooooooooooooo  (15.8 %%%%%%%%%%%%%%%%%%%%%%)))) )))))))))))))))) / / / / //// / trtrtrtrtrtrtrrtrtrrrtrtrrtrrrrananananannanannnspspspspspspspspspspspspspspspspspspspspppspirirriririririririririrririririririrrataaatatattatatataatatatatatatatatatata ioi nnnnnnnnnnnnnnnnnnn (50 %) / excretory
prpppppppppppppppppppp oducts (((((((((((((((((((((6262626262626262666666666666 .55.5.5.5.5.5.5.5.5.5.5.555.55555 %%%%%%%%%%%%%%%%%%%%%)))))))))))))))). [1]
This energy lost as heat cacacacacacacacacacacacaccacacacacaaaaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnotooooooooooooooooo  be recycled / used again by
the producers or consumers. [1]

2

MoMoMoMoMoMoMoMoMoMoMoMMMoMoMMMMoost did nototototototototototototototto qqqqqqqqqqqqqqqqqquououououououououououououououououououu teteteteteteteteteteteteteteteteetetete ttttttttttttttttttthehehehehehehehehehehehehehehehehehehe figures as required by the question (with reference to
6.6.6.6.66.6.6.66.6.66.6.6.6.66.6 1)1)1)1)1)1)1)1)1)1)1))1))1)1)1)11))
Maaaaaaaaaaaaaaanynynynynynynynynynyynynynynynynynyy aaaaaaaaaaaaaaaaaaalslslslslslslslslslslslsslslslssl o dididididdididididdididididdd d ddddddddddddddd not remember how to explain the non-cyclical flow and wroterr
abouuuuuuuut ttttttttttttttttt t lelelelelelelelelelelelelelelelelelelessssssssssssssssssssssssssssssssssss eeeeeeeeeeeeeenergy available

c About 101111111111111111 % of the energy stored at one trophic level is
transferred to the next trophic level in the form of biomass /
Ab t 90 % f i l t t th i t [1]

2
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markers
7 a Max 2 descriptions with correct quoting of figures [4]:

Number of incidences of diabetes has increased in each age
group from 2004 to 2010 [1]
E.g. In people aged 50 – 59, number of incidences of diabetes
has increased from 17.6 % in 2004 to 19.3 % in 2010. [1]

For any particular year, number of incidences of diabetes is
higher in older people than in younger people. [1]
E.g. In 2010, 1 % of people aged 18 – 29 had diabetes while
29.1% of people aged 60 – 69 had diabetes. [1]

The onset of diabetes is occurring earlier. [1]
E.g. In 2004, 7.9 % of those aged 40 to 49 had diabetes while
in 2010, the number had risen to 12.1 %. [1]

Max 2 marks for reasons:
Lack of exercise / less active [1]
Diet high in carbohydrates / sugar [1]
Obesity / more affluent so can eat more [1]
Slowing down of metabolism / less responsive to insulin / less
healthy liver in older people [1]

6

Most are weak at identifying the trends or accurately articulating the trends and
quoting appropriate figures to substantiate the trend observed
Many were able to give 1 reason for trend observed (slowing of metabolism)
Common error: liver produces insulin (not penalised)

b Insulin will be digested in the stomach by the pepsin into
polypeptides and will not function. [1]

A: will be
digested

1

Most could not make the connection given in the question that insulin is a
protein and extend the understanding to the fact that it would be digested
Common errors: it would take a long time for insulin to be digested / longer time
to absorb, cannot go to the site of action in the liver, no glucose in mouth to
react with insulin

c The insulin spray would move from the nasal cavity into the
pharynx and then trachea. [1]
From the trachea, the spray would move into the bronchus,
bronchiole and alveoli. [1]
The spray would then diffuse across the alveolar wall into the
plasma in the blood capillaries. [1]

3

Understanding of the structures in the respiratory system was weak
Irrelevant responses include the movement throughout the circulatory system
till the liver

8 a Max six marks:
From day 1 – 5, menstruation occurs due to the decrease in
the levels of progesterone in the last few days of the previous
cycle. [1]
During menstruation, the uterine lining breaks down and is

For each time 
period:
[1] description
of event

6
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29.1% of people aged 60 – 69 had diabetes. [1]

The onset of diabetes is occurring earlier. [1]
E.g. In 2004, 7.9 % of those aged 40 to 49 had diabetes while
in 2010, the number had risen to 12.1 %. [1]

Max 2 marks for reasons:
Lack of exercise / less active [1]
Diet high in carbohydrates / sugar [1]
Obesity / more affluent so can eat more [1]
Slowing down of metabolism / less responsive to insnsnsnsnsnssnsnsnsssnssnsssnssssssssuulululululululululuululululululuuuuluuuuuuu iiiiiniiiii / lessssss
healthy liver in older people [1]
Most are weak at identntntntntntntntntnnnntnnnnn ifiiffffffffffyiyiyiyiyiyiyiyiyiyiyiyiyyyiyyyyy ngngngngngngngngggngngngngngnggg tttttttttttttttttthehhehehehehehehehehehehhehhhhhh trererererererererererererererereeeeenddddddddddddddddddssssssssssssss or aaaaccccccccccccccccccccccc uruuuuuuuuuuuuuuu ately articulaaaaaaaaaaaaaaaattttitittttttttttttt ngngngngngngngngngngngngngngngngng the trends and
quoting appropriate fifiiifiifififififififiifiiguguguuguguguuguguguguuguurerererererererrerrererererres sss tototototototototototoototototot sssssssssssssssssubububububububbubububububbu ststststststststststsstsstststssttananananananananananananaanananannnntit attttttttttttttte ththhththththththththhthththhthhhe eeeeeeee trenenenenenenenenenenenenenenenee dd ddd d dddddddd d ddd observedddddddddddddddddd
Many were abababababbababbababbababbblelelelelelelelelelelelelelelele to giveeeeeeeeeeeeeeee 1111111111111111 rrrrrrrrrrrrrrrrreaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeeae son fofffffffffffffffff r rrr trend obbbbbbbbbbbbbsesesesesesesesesesesesesesesesseseervrvrvrvrvrvrvrvrvrvrvvrvrvrvvrr edededededededededededededededededededd (((((((((((((((((((slsss owing of metabolism)
Common errrrrrrrrrrrrrrrrrrorrrr: :: : : ::::: : : :::: lil veeeeeeeeeeeeeeer r r rr rr r r r rrrr rrrr prpppppppppppp oducuccucucucucucucucucuccucuccucu eseseseseeseeseseseseseseseseseees iiinsnsnsnsnsnsnsnsnsnsnsnsnssnssnsnn ululululullllllllllinininininininininininininnininii  (nototttototototototototottotoototto ppppppppppppppppppenenenenenenenenenenenenennenenene alalalalalalalalalalalalalalalalllaalisisisisisissisisisisisisisisisisedededededededededededeedeeed))))))))))))

b Insulin will be diddddddddddddd gegegegegegegegegegegegegegegegegeegeeeeestedededededededdededededddddddd in the stomacaaacaacacaacaacaaaaacacaacaachhhhhhhhhhhhhhhhhhhhhh by the pepsin into
popopopopopopopopopopopopopopopopopopopopopolypepepepepeepepepepepeeeeeeeeeeeeptttttttttptttttttttididididididididididididiidddidddes and wiwiwiwiiwiwiiwiwiwiwiwiwwiwwiwwww lllllllllllllllllllllllllllllll  nototototototototoototototootooootot ffffffununununununununununununununnununununununctctctctctctctctctctctctctctccccctcc ioioioioioioioioioooiooioooooooooonn. [1]

A: will be
digested

1

MoMoMoMoMMoMoMoMoMoMMoMoMMMMM st couououououououoooouououoooouo lddddddddddddddddd nototototototototototototootototoot mmmmmmmmmmmmmmmmmmmake the eeee e eeee eeee eeeee ccccocccccccccccc nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ececececcecceccccccctititititititititititititittt ononononononononononononononononnoo giveneeeeneeeeeeeeeeeee in the question that insulin is a
prprprprprprprprprprprprrprprppp otein annnnnnnnnnd dddddddddddddddd exexexxxxxxxxxxxxxxxteeeeeeeeeeeeeeeenddndddndddddndndddddd the uuuuuuuuuuuuuuundndndndnndndndndndndndndndnddndn erererererererererererererrereerrsttststtststttststststststtsttanaaaaaaaaaaa ding to the fact that it would be digested
Commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonoononoooononooonononoo  errrrrrrrrrrrrrrrorororororororororororororrorororo s:ssssssssssssssss it wwwwwwwwwwwwwwwwwwououououououououououououououououuuuldldldldldldldldldldldldldldldld tttttttttttttttakakkakakakakakakakakakakakakakkke eeeeeeeeeeeeeeee aaaaaa aaaaaaaaaaaa lol ng time for insulin to be digested / longer time
totttototttttttttttt  absbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsssorororororororororororororooroorb,b,b,b,b,b,b,b,b,b,b,b,b,b,b,b,b,b, ccannononoonoononoononononononooot tttttttttttttt gogogogogogogogogoogogogogogogoooggo tttttttttttttttttto ooooooooooooooo ththththththhthththththththththththt eeeeeeeeeeeeeeee site of action in the liver, no glucose in mouth to
reeeeeeeeeeeeeeeeacaaaaaaaaaaaaaaaaaa t with insssssssssssssssssulululululululululululululuuluululiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnniiii

c The insulin spray would move from the nasal cavity into the
pharynx and then trachea. [1]
From the trachea, the spray would move into the bronchus,
bronchiole and alveoli. [1]
The spray would then diffuse across the alveolar wall into the

l i th bl d ill i [1]

3
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discharged out of the vagina together with the unfertilized egg 
and blood. [1]
From day 6 to 13, the increase in oestrogen levels [1]
stimulates the uterine lining to thicken / grow / repair and
becomes vascularized. [1]
From day 15 to 24, the increase in progesterone levels [1] due
to the presence of the corpus luteum maintains the thickness
of / further thickens the uterine lining to prepare for possible
implantation of the embryo. [1]
From day 24 to 28 (when no fertilisation occurs), the decrease
in progesterone levels due to the breakdown of the corpus
luteum stimulates the uterine lining to break down at the onset
of menstruation. [1]

[1] explanation
of role of
hormone

Days of the cycle were not always included in the answers (penalised)
Common irrelevant responses include mention of ovulation (question’s focus is
on events in the uterus)
Common errors: writing that day 15 – 28 is when progesterone levels
increases, writing in a non-chronological order

b Similarities:
In both plants and humans, the haploid male gamete fuses
with the female gamete to form a diploid zygote. [1]

Differences (point to point, both sides of comparison): 
The site of fertilisation in plants is the ovule [1] while the site of
fertilisation in humans is in the fallopian tube / oviduct. [1]
Two male gametes fuse with two nuclei during double
fertilisation [1] in plants while only one male gamete fuses with
the ovum to form the zygote in humans. [1]
In plants, it is possible for self-fertilisation to take place where
the gametes are produced from the same parent [1] while in
humans, self-fertilisation is not possible. [1]

4

Question was challenging to most who could not find the common similarity or
suitable points of comparison for differences about the event of fertilisation itself
Common irrelevant responses include writing about events leading to
fertilisation e.g. pollination or writing about asexual reproduction
Writing that plants can self-pollinate and hence self-fertilize

9 a Max 5 marks:
Plants are the only organisms that can convert carbon dioxide
in the atmosphere into chemical energy in the form of glucose.
[1]
During photosynthesis, the chloroplasts in plant cells trap light
energy from the sun and use it to convert carbon dioxide into
glucose. [1]
Glucose is used by the plants to form new cells and is thus
converted into biomass. [1]
During feeding, energy in the form of biomass is transferred to
consumers. [1]

[1]
photosynthesis

5

www.KiasuExamPaper.com

5

in progesterone levels due to the breakdown of the corpus
luteum stimulates the uterine lining to break down at the onset
of menstruation. [1]
Days of the cycle were not always included in the answers (penalalalalalalalalalalalalalalalalala isisisisisisisisisisisisisisisisisedededdd)))))))))))))))))
Common irrelevant responses include mention of ovulationonnnnnnnnnnnnnnnn ((((((((((((((((((quququququququququququququququququesesesesesesesesesesesesesesestititititititittitittiititiononononononononononononononononon’ssssss focus is
on events in the uterus)
Common errors: writing that day 15 – 28 is whhhhhhhhhhhhhhhhheneneneneneneneneneneneneneneneneenne pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppproooooooooooooooogggggeggggggggggg sterrrrrrrrrrrrrrrrononononononononononononononononone eeeeeeeee eeee eee leleleleleleleleleleleleleleleleevvvevv ls
increases, writing in a non-chronological order

b Similarities:
In both plants and humans, the haploid maaaaaallllllllllllllllllllllllllllleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee gagagagagagagagagagagagagagagagagagagagagagagagaggaggagagagagagaggagaggagagagagagagaggagagggagagagggggagggagggagagaggagggaagagagaggagagagagagagaagagagagagagaaagaaaaaagaaaaaaaagaagaagaagagaggaaaaaaaaaaaagaaaaaagaaagggggggaagggggggggggggg mememmemmemememmemmememmememmememememeeememememmmmmemememeemeeememmmmemememeemememmmememmmmeeemememmmmmmeeemmemmememememeemmeemmmmmemmmemmemmemememmmmmemmeemmmmmmmmmmmmemeemeememeeeememeeeeeeeeeeeeeeeemeemeeeeeeeteteteteteteteteteteteteteteteteeteteteteteteteeteteteteteteteteteteeteteteteteeteeeeeteteteeteteetteeeeeeteteeeteteteeteteeettteeeteetteteeteteteteteteeteetttteteteeeeeeteteeteeeeeeeeteeeeeeeeeeeeeeteeeeeee fffffufufufffffffffuffffffffffffffuffufuffuffufufuffufusesseeeeeeeeeeeeeeeeessssssssssssssssss
with the female gamete to form a diploid zyzyzyzyzyzyzyzyzyzyzyzyzyzyzzyzzyzyzyzyygogogooogogooogooooooooooote. [1[11]]]]]]]]]]]]]]]]]]]]]]]]]

Differences (point to point, both sides of comparison): 
The site of fertilisation in plants is the ovvvvvululululululululuululluullulululuu eeeeeeeeeeeeeeeee [1] while the site ofofof
fertilisation in humans is in the fafafafaffaffffffafafafaffallllllllllllllllllllllllllllllllllllopopopopopoppopopoppopoppopopopoppiaiiiiiiiiiii n tube //////////////// ooooooooooooooooooooooovivivvivivvvivivvivivivivvvvvvvividudududududududududududududududududduddudd ctccccccccccccccccccc . [1]
Two male gagagagaagagagagagggg meemeeeeemeeeeeeeeeeeeeteteteteteteteteteteteteteteteteeeees fuse with two nuclei during double
fertilisssssssssssssssssataaaaaaaaaaaaaaaaa ion [1] in plants while only one mamamamamamaamamamamamamamamaamamamamaaaleleleeeeleleleleleleeeeeee ggggggggggggggggggggamamamamamamammamammammmmmmmmmmmeteteeeeeeeeteteeeeeeee e fuses with
the ovum to form the zygote in humans. [1]
In plants, it is possible for seseseseseseseseseseseseeseseseseeseseeeelflffflflflflflflfflfllflflfflfl -f fefefefefefefefefefeefefefefefeeffefefefertttttttttttttttttiliiiiiliiliiiiiiiiilisisisisisisisisisisisisissisississsisssatatatatatatatatatataataatatatatatatioooiooioooooooooooioiooooonnnnnnnnnnnnnnnnnnn to take place where
the gametetetetetetetetetetetetetetetetetetetetettessesessesessessssss arererererererererererrererereerereeee ppppppppppppppppppppproduceeeeeeeeeeeeeeeeeed ddd dd dd d dd dd dd ddddd frfrfrfrfrfrfrfrfrrfrfrffrrrfrromomomomomomomomomoomomomomomomomomomoommo  the same parent [1] while in
humans, self-f fertilisation is not possible. [1]

4

QuQuQuQuQuQuQuQuQuQuQuQuQuQuQQuQQuQ eseseseseseseseseseseseseseseeesesstititititititititttittitittttit onoo wwwwwwwwwwwwwwwwwwasaaaaaaaaaaaa  chahahaaaaaaaaaaaaaaallllllllllllllllleneneneneneneneneneneneneneeenenngigigiggigigigigigiggiggggggigingngngngngngngngngngngngngngngnggggg ttttttttttttttttto o most who could not find the common similarity or
susususususususususususususuuuuuitable pointtttttttttttts ssssssssssssssss ofofofofofofofofofofofofofofoffoffff ccccccccccccccccccomomomomomomomomomomomommomommommompapapapapapapapapapapapapapapapapapapparirrrrrrrrrrrrrr son for differences about the event of fertilisation itself
CoCoCoCoCoCoCoCoCoCoCoCoCoCoCCoCCCCommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm onononononononooononoononononon iiiiiiiiiiiiiiiirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr eleeeeeeeeeeeeeeee evvvvvvvvvvvvvvvvvvvanananananananananannananannnnt ttttttt tttttttttt responses include writing about events leading toii
fertrtrttrtrtrtrtrtrtrttrtrtrtrtrtrrtiliiiiiililiiiiililisisisisisisisisisisisisisisisisissi attattattatattttattttta ioioioioioioioioioioioioioioioioioioionnn nnnnnnnnnnnnnnn e.e.ee.eeeeee.e g.g.g.g.g.g.g.gg.ggg.g.g.gg pppppppppppppppolooooooo lination or writing about asexual reproduction
Writinininininininininininininininnnnng g g g g g g g g g g ggg gggg thhhhhhhhhhhatatatatatatatatatatatatatatataaataa pppppppppppppppppppplalllllllllll nts can self-ff pollinate and hence self- -ff fertilize

9 a Max 5 marks:
Plants are the only organisms that can convert carbon dioxide
in the atmosphere into chemical energy in the form of glucose

[1]
photosynthesis
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In the mitochondria of living organisms, glucose is oxidized 
during respiration [1] to release the energy required for the 
organisms to carry out their activities and grow. [1] 
Question was challenging to most to integrate processes in the carbon cycle to 
explain that plants are the only source of glucose for most other life forms 
Irrelevant responses include production of oxygen (question’s focus is on the 
carbon cycle)

b Max 3 points:
During photosynthesis, plants remove carbon dioxide from the 
atmosphere and convert it into glucose. [1] 
With increasing deforestation, there will be fewer trees to 
remove carbon dioxide from atmosphere. [1]
This will lead to an overall increase in the amount of carbon 
dioxide remaining in the atmosphere. [1] 
Organisms living in the forests lose their habitats and source 
of food and shelter. [1]
This can cause imbalances to the food chain. [1] 
Organisms may eventually not survive and species become 
extinct. [1]

Max 1 key point with elaboration:  
To maintain biodiversity by preventing the extinction of 
species [1]

o A large gene pool is important as many wild plants and 
animals possess favourable genes. [1]

o Plants with better resistance to diseases and drought 
can be produced by crossing domestic species with 
wild species. [1]

o Many tropical plants are of great importance as they 
are sources of medicinal drugs. [1]

To allow for species diversity [1]
o This means to have a wide variety of different species 

of organisms living in a given area. [1]
o Each species has its role to play in maintaining the 

balance in the ecosystem. [1]

To maintain a stable and balanced ecosystem [1]
o This prevents disruption of natural cycles such as the 

carbon cycle, and also prevents global warning. [1]

For economic purposes [1] 
o Tropical plants provide raw materials for industries. [1]
o Tropical rainforests also provide food for example, 

rice, pineapple and banana [1]

For scientific research [1] 

5
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With increasing deforestation, there will be fewer trees to 
remove carbon dioxide from atmosphere. [1]
This will lead to an overall increase in the amount of carbon 
dioxide remaining in the atmosphere. [1] 
Organisms living in the forests lose their habitats and soourururcecece 
of food and shelter. [1]
This can cause imbalances to the food chain. [1]
Organisms may eventually not survive and spececcccccccccccccccccccccccieieieieieieieieieieieieeieieieieieieieeeeieieieeeeieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeiieeeeeeessssssssssssssss s sssss sssssssssssss sssssssssssssssssssssssssssssss bebebebebebbbbebebebebebebebebebebebebebebebbbebebebebbbbebebebebebebbbbbebebebebbebbebebebebebebbbebebebebbbebebebeeebebebebbbeebebeebbbbbebeebebebebeeebebebbeeebebeeebebbebebebbbbbbeeebebbeeebbbeebebbbbebebeeebebebeeebebebebeeebebbbbbbb ccoccocococococooooooooooooocooocococooocooooooccocoooocoococoooooccocoococooooooccoocooocccccocoocooooccccococcoocoooccococcocoooccccccocooocccoooocccooccocooccccoooocccccooooccccocccocooomemememememememememememeememememmeem  
extinct. [1]

Max 1 key point with elaboration:  
To maintain biodiversity by preventing thee extinction ooof 
species [1]

o A large gene pool is important as many wild plants andndnd 
animals possess favourable genes. [1]

o Plants with better resistance to diseases and drought 
can be produced by crossing domestic species with 
wild species. [1]

o Many tropical plants arer  of great importance as they 
are sources of medicinal drugs. [1]

To allow for species diversity [1]
o This means to have a wide variety of different species 

of organisms living in a given area. [1]
o Each species has its role to play in maintaining the 

balance in the ecosystem. [1]

To maintain a stable and balanced ecosystem [1]
o This prevents disruption of natural cycles such as the
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o The study of wildlife provides useful information to 
humans. [1] 

A number of students completely left out reasons why conservation is important 
Writing about soil erosion instead of the direct impact of deforestation or 
explaining how erosion impacts the ecosystem (not able to understand the term 
‘ecosystem’)
Explaining that removal of trees removes oxygen for other organisms 

- END OF PAPER -  
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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 1.02 cm, what is the 
thickness of the wall of the metal pipe?

A  0.28 cm     B 0.38 cm   
C   0.56 cm     D 0.76 cm

2. Which of the following distance-time graph best represents that of a rock, which 
is dropped from a tall building?  Assume that air resistance is negligible  

A           B

C         D.

  

distance

time

distance

time

distance

time

distance

time
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3. An object is moving to the right in a straight line with a constant speed.
Which of the following statements is true ?

A There are no forces acting on the object. 
B There is a larger number of forces acting on the object to the right than to 

                 the left.
C There is only one force acting on the object and it is acting to the right.
D The resultant force acting on the object is zero.

4. The diagram below shows a single brick and a pile of three bricks.
ALL the bricks are identical.

Which of the following statements is true? 

A The pile of bricks has the same density but three times the volume and mass
     of the single brick.
B The pile of bricks has the same mass but three times the density and volume

                 of the single brick. 
C The pile of bricks has the same volume but three times the density and mass

                 of the single brick.
D   The pile of bricks has three times the mass, volume and density of the single

                brick

5. The diagram shows a uniform cube of weight 100 N on a rough surface.

What is the horizontal force F needed to just lift the cube?
A 50 N      
B 100 N
C   200 N
D F depends on the friction between the cube and the rough surface.

100 N

F
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6. A girl of weight 450 N runs up a flight of 20 steps in 10.0 s. Each step has a 
height of 10 cm. 
What is the average power developed by the girl ?

A 22.5 W     B 90 W
C 225 W     D 900 W

7. A girl of weight 450 N runs up a flight of 20 steps in 10.0 s. Each step has a 
height of 10 cm.  
What is the average power developed by the girl ?

A 22.5 W     B 90 W
C 225 W     D 900 W

8. A cube of ice is heated to water, then to steam. Which of the following is true?

A The molecules expand as ice changes to steam.
B The molecules move closer to one another as ice changes to steam.
C   The molecules move slower as ice changes to steam.
D The forces of attraction between molecules decreases as ice changes 
      to steam.

9. A piece of aluminium foil is shiny on one side and dull on the opposite side. 
When it is used to wrap around food to be cooked in a barbecue fire, which side 
of the foil should face the fire and why?

Side facing the fire Reason
A dull better absorber of heat
B dull better conductor of heat
C shiny better reflector of heat
D shiny better conductor of heat

10. The diagram below shows three toy ducks floating on water, moving up and
down as a wave travels to the right with a velocity of 3 m/s. The distance 
between P and Q is 2 m.

Which of the following is the frequency of the wave?
A 0.75 Hz     B   1.33 Hz
C 1.5 Hz     D    6.0 Hz 

3 m/s

2 m

R
Q

P
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11. Which of the following is always true about wave motion?

A The particles always move perpendicular to the wave.
B   The particles always move parallel to the wave.
C The particles always move along with the wave.
D Energy is transmitted as the wave moves.

12. Which of the following thin converging lens has the highest refractive index?

13. An object 5.0 cm high is placed 2.0 cm from a converging (convex) lens which is 
being used as a magnifying glass
The image produced is 6.0 cm from the lens and is 15 cm high.

What is the focal length of the lens?

A 2.0 cm     B 3.0 cm  
C 4.0 cm     D 6.0 cm 

A

1 cm

B

1.2 cm

C

1.7 cm

D

2.2 cm
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14. Which of the following system is not an application of electromagnetic waves?

A Sonar system
B Radar system

 C Infra-red system for night navigation
D Wire-less telecommunication system

15. A ray of light enters a glass prism and travels along the path as shown in the 
figure below.

  

What is the refractive index of the glass?

A 1.40      B 1.46   
C 1.50     D 1.56 

16. X and Y are lamps with filaments made from the same material. The filament of 
lamp X is thicker and shorter than that of lamp Y.

When X and Y are connected to the mains and switched on, which is the brighter 
lamp and which lamp has the larger resistance?

brighter lamp larger resistance
A X X
B X Y
C Y X
D Y Y
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17. Diagram 1 shows a resistor connected to a battery, an ammeter and a voltmeter. 
The ammeter reading is 0.5A and the voltmeter reading is 3.0 V
A second identical resistor is now connected in parallel with the first resistor, as 
shown in diagram 2.

What are the ammeter and voltmeter readings in the circuit shown in diagram 2?
  

ammeter reading / A voltmeter reading / V
A 0.5 3.0
B 0.5 6.0
C 1.0 1.5
D 1.0 3.0

18. An electron is placed near a point charge as shown below. In which direction will 
the electron move? 

 
 

e

A

B

C

D –
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19. Four metal rods are placed, one at a time, inside of coil of copper wire.

The table below gives the results of the experiment.
Which rod would be the most suitable to use for the core of a coil in a circuit 
breaker?

metal 
rod

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

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

A 1 0
B 20 2
C 35 0
D 35 30

Coil of copper wire 
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20. A wire is suspended between two magnets. The ends of the wire AB are 
connected to a d.c. supply and the current flows through the wire as shown in the 
figure.

Which of the following describes how the wire AB will move? 

A Wire AB will move into the paper.
B   Wire AB will move out of the paper.
C   Wire AB will move towards the right
D   Wire AB will remain stationary.

********* End of Paper 1 ***********

MCQ Answers
SCIENCE PHYSICS
Q 1 – 5 : BBDAA   Q 6 – 10 : BBDAA
Q 11 – 15 : DABAD   Q 16 – 20: BDDCD 

SCIENCE BIOLOGY
Q 21 – 15: ADBAC   Q 26 – 30 : ACCBC
Q 31 – 35: CDCAC   Q 36 – 40 : CBCAD
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                                         Section A [ 45 marks ]
Answer ALL questions in this section in the spaces provided.

1. A compass needle is subject to two forces as shown in Fig. 1. 

By making a scale drawing on the space provided below, determine the resultant 
force on the needle.

Scale used: ………………………………..
Diagram: 

Magnitude of resultant force =……………………………………     [4]

Fig. 1
compass needle

0.02 N

130°

                                    0.04 N                    

not drawn 
to scale
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2 The diagram below shows a man dropping a stone and a feather on earth.

(a) State the initial acceleration of the stone and feather on Earth upon release?

…………………………………………………………………………………. [1]

(b) It is observed that the stone dropped faster than the feather.

(i) Explain the reason for the feather to fall at constant speed, in terms of 
forces acting on the feather.

...………………………………………………………………………………. 

  ………………………………………………………………………………… 

………………………………………………………………………………[1] 

(ii) Explain the reason for the stone to fall at acceleration, in terms of forces 
acting on the stone.  

...………………………………………………………………………………. 

  ………………………………………………………………………………… 

………………………………………………………………………………[1] 

Stone 

earth

Feather
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(c) The same stone and feather are brought to planet X with the same 
gravitational acceleration as earth but without air. 

State two differences about the motion of the stone and the feather as 
compared to the motion when they are on Earth.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

...…….……………………………………………………………………………. 

….………………………………………………………………………………… 

….………………………………………………………………………………[2] 

Stone 

Feather 
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3. The diagram shows a simple machine used to crush cans. The lever is pushed 
downwards by the hand to crush a can.

(a) Explain how the design of this machine makes it easier to crush the cans.

………………………………………………………………………………………

………………………………………………………………………………………

…………………………………………………………………………………..[2]

(b) Mark on the diagram, two forces acting on the lever while a can is crushed. 
[2] 

(c) A downward force of 50 N is applied at the handle. Calculate the force acting 
on the can.

[2]

(d) If the radius of the can is 3 cm, calculate the pressure acting on the can in 
pascals.           [2]

0.2 m 0.3 m
Lever

Can
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4. Fig. 4 shows the inside of a refrigerator.
   

A fluid is pumped through the pipes, which takes the heat away from the top part 
of the refrigerator. The heat energy is released into the air through the black metal 
fins.
(a) Explain how the entire fridge is kept cool as heat is removed from the top part of 

the refrigerator.

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

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

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

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

(b) Explain why the fins are painted black in colour.

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

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

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

(c) Explain how the layer of polystyrene foam helps to keep the contents of the 
refrigerator cool.

……………………………………………………………………………………………

……………………………………………………………………………………………

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

Fig 4

Pump

Pipes containing fluid

Black metal fins

Polystyrene foam
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5. Fig. 5 shows an object that is placed in front of a thin converging lens.

(a) Construct a ray diagram to locate the image formed.     [2]

(b) State three characteristics of the image formed.

.……………………………………………………………………………. [1]

(c) Describe how the following will change when the object is shifted nearer 
towards the focal point of the lens.

(i) Distance of image from the lens

.………………………………………………………………….……….…[1]

(ii) Focal length of the lens

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

(iii) Size of image 

…………………………………………………………………………….. [1]

(iv) The frequency of light from the object does not change as it enters the 
lens. State what happens to the speed and wavelength of light as it enters 
the lens.

Speed : ..………………………………………………………………….[1]

Wavelength: ……...………………………………………………………[1] 

F F

Object

Fig. 5
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6. The diagram shows petrol being pumped into a can. 

Electrostatic charges builds up on the petrol and the pipe.

(a) Explain how the pipe becomes positively charged and the petrol becomes 
negatively charged.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………[2] 

(b) Explain why it is dangerous to allow the electrostatic charges to continue to 
build up.

………………………………………………………………………………………. 

…………………………………………………………………………………….[1] 
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7. Fig 7.1 shows an electrical circuit with 4 resistors and a single bulb of resistance 
4.0

  
Fig 7.1

(a) Explain what is meant by the term electromotive force.   

………………………………………………………………………………………. 

…………………………………………………………………………………….[1] 

(b) Given that the current flowing through the bulb is 1.0 A, determine
(i) the current flowing through istor.    [1]

(ii)     [2]

(iii)     [1]

(iv) .    [2]
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8. A sound from an electronic organ is played into a microphone which is connected 
to a cathode-ray oscilloscope (c.r.o.). Fig 8.1 shows the trace on the c.r.o. 
produced by the sound.

Fig 8.1
From Fig 8.1, 

(a) state which property of the sound changes with time.

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

(b) state which property of the sound is kept constant.

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

   (c) determine the time taken for the amplitude of the trace in Fig. 8.1 to 
     decrease to half its initial value.

              Time = ……………………………….s [1]

**********  End of Section A  ************
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Section B (20 marks)
Answer any two questions in the spaces provided.

9. (a) Fig. 9.1 shows a cable containing three wires colored brown, blue and
         yellow/green, and a mains plug with the cover removed.

Fig 9.1 

Describe how to connect the cable and the three wires correctly and safely 
to the plug.  

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

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

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

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

 ………………………..……………………………………….…….……………[3] 
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(b) The table lamp shown in Fig. 9.2 is made from plastic. It has only two wires
    in the cable to connect it to the plug.

Fig 9.2

The lamp has a power rating of 100 W and is used with a 230 V supply.

(i) Which wire, earth, live or neutral, is not needed in the cable for the lamp? 

…………….………………………………………………………………………[1]

(ii) Explain why the lamp is safe to use even though it has only two wires in the
    cable.

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

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

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

(iii) Explain the working principle of a fuse.      

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

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

(iv) Suggest the value of the fuse that should be used in the plug for this lamp.
     Show your workings clearly. 

fuse value = ………………[3]  
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10. (a) Fig. 10.1 shows a wire passing through a hole in a horizontal, plastic board.

Fig 10.1

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

Draw a diagram of the board as seen from above (point A) and mark on it the 
magnetic field lines due to the current.                                             [3]        

A
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(b) Fig 10.2 below shows an apparatus used to demonstrate the motor effect. 
P is a short length of bare copper wire resting on two other bare copper wires.

+

horseshoe 
magnet bare copper wires

copper wire P

d.c. power supply

(i)   State the direction the copper wire P would roll when the d.c. power supply is 
      switched on.          

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

(ii) Explain the observation made in (i). 

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

(c) What difference would you notice if the following changes are made?

(i) The current is reversed.

………….………………………………………………………………………[1] 

(ii) The magnetic field is reversed. 

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

(d) State and explain what is observed if the power supply is changed to an 
alternating current that has a low frequency.         

...…………………………………………………………………………………… 

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

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

Fig. 10.2

www.KiasuExamPaper.com

 
106



15

11 (a) A petrol driven car accelerates from rest to its cruising speed along a straight
              level road.
   

(i) State the energy changes in the car.      

 ………………………………………………………………………………… [1]

(ii) The car now climbs a slope at a constant speed. State and explain, in terms
               of energy changes, whether the rate of petrol consumption will increase,                 

stay the same or decrease.  

  ……………………………………………………………………………………… 

  ……………………………………………………………………………………[2]

      (b) Fig. 11.1 below shows a roller coaster cart and a track. The mass of the cart
            is 250 kg and it starts from rest at point A. 

      The acceleration of free fall is 10 m/s2. 

  

(i) State the principle of conservation of energy.  

………………………………………………………………………………………

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

……………………………………………………………………………………[1] 

10 m

4 m

Fig. 11.1

A

B

C
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(ii) Calculate the loss in gravitational potential energy of the cart between   
point A and B.         [2]

      

(iii) The speed of the roller coaster at B is 10 m/s. 
Calculate the increase in kinetic energy as the cart travels from A to B. 

[2]
     

(iv) Suggest why the loss in gravitational potential energy and the increase 
  in kinetic energy are different and explain how the law of conservation       

         of energy applies to this situation.         

 ………………………………………………………………………………………. 

 ………………………………………………………………………………………. 

 …………………………………………………………………………………… [2]

                      

*************** End of Paper ***************
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Marking scheme (CCHY Prelim 2018 Science Physics 

1. Scale (diagram should be at least half of the space provided. 1m
0.02 N and 0.04 N vectors correctly oriented 1m
Resultant force correctly 1m
Magnitude of resultant force = 0.031 N
(accept between 0.028N and 0.034N)

2. (a) 10 m/s2 1m
(b) (i) The weight of the feather is equal to the air resistance acting against it,

hence resultant force acting on the feather is zero (zero acceleration).

(ii) The weight of the stone is higher than the air resistance acting against it.

(c) - The speed of the stone and feather on planet X is faster than the speed of the
stone and feather on Earth.

- The  stone and feather on planet X drop at the same acceleration and hence
hit the floor at the same speed and time.

3. (a) As the effort is far away from the pivot [1], this allow the hand to use a smaller
force [1] to create the certain clockwise moment that produce a large crushing
force on the can.

(b)

Forces as shown in the diagram [1 m each]

2

(c) 50 x 0.5 = F X 0.2 [1]
F = 125 N [1]

(d) P = 125 / (3.14 x 0.032) [1]
= 44232
442 00 Pa (3sf)) [1]

0.2 m 0.3 m

Lever 

Can
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(ii) The weight of the stone is higher than the air resistanncececececece aaaaaactctctctctctininininining g g g g g aagaaaa ainst it.

(c) - The speed of the stone and feather on planet X iiiiiis s s s ss fafafafafafassssssterererererer thannnnn n ththththththeeeeee spspspspspspeeeeeeed of the
stone and feather on Earth.
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hit the floor at the same speed and timeeeeeee......

3. (a) As the effort is far away from the pivot [1], this lalallllllllllllllllllllol w theeeee e hahaaaaand tto o o o oo ususususususe a smaller
force [1] to create the certaiainn clockwise momeent that producucucucucuceeeeee a large crushing
force on the can.

(b)

Forcesss as shown in the diagram [1 m each]

2

(c) 50 x 0 5 = F X 0 2 [1]

0.2 m 0.0.33 m

Lever 

Can
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4 (a) As the air at the top is cooled, it contracts, become denser and sinks. 1m
The warmer air at the bottom is less dense and rises. 1m
As a result, this movement of air sets up a convection current which cools the 
fridge down. 1m

(b) Black surface is a good emitter of heat [1] and will increase the amount/rate of
heat radiated into the air from the fluid.[1]
(c) Polystyrene is a poor conductor of heat [1] and will reduce the amount/rate of

heat entering the refridgerator by conduction.[1]

5 (a) 1 ray to cut through optical center without bending.   1m
1 ray parallel axis to cut through focal point upon striking the lens.1m

(b) Diminished, real and inverted 1m
(c) (i)  Increase 1m

(ii) Remain the same 1m
(iii)Increase 1m
(iv) Speed decreases. 1m
Wavelength decreases. 1m

6 (a) Charging by friction occurs when petrol rubs against [1] the pipe as it is being
pumped. Electrons are transferred from pipe to the petrol [1] making the pipe
positively charged and the petrol negatively charged.

(b) Sparks could be induced when the pipe is brought close to the can and this
would ignite the petrol [1].

7 (a) Work done by the source in driving a unit charge around a complete circuit.  1m
(b) (i) I = I + Ibulb

=1 + 1 
= 2A

(ii) V = IRT
= 2 (R ) 
=2 x 7 = 14V

F F

Object

Fig. 5
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heat entering the refridgerator by conduction.[1]

5 (a) 1 ray to cut through optical center without bending.   1m
1 ray parallel axis to cut through focal point upon striking ttttthhhhheh  lennnnnnsss.sss 1m

(b) Dimim nished, real and invverertetedd 1m
(c) (i)  Increase 1m

(ii) Remain the same 1m
(iii)Increase 1m
(iv) Speeded ddececreasaseses. 1m
Wavevelelengngtht  decccrereasaseses. 1m

6 (a) Chaargr ingg byby ffririctctioion occurs when petrol rubs against [1] the pipe as it is bein
puumpmpedede . ElElecectrtronons s are transferred from pipe to the petrol [1] making the pip
posiititit vevelyly chahargr ed and the petrol negatively charged.

(b) Sparrksk  could be induced when the pipe is brought close to the can and this
would ignite the petrol [1].

F F

Object

FiFigg. 5
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(iii) I = I + I
= 2+ 14/28
= 2.5A

(iv) P = I2R
= (2.5)2(3)
=18.8 W

8 (a) loudness [1]
(b) Pitch [1]
(c) 0.06s [1]

9 (a) Blue to neutral, yellow green to earth, brown to live wire to cable grip [3]

(b) (i) earth 1m
(ii) plastic/lamp/cover/base made from insulator/does not conduct electricity [1]

doubly insulated or plastic/lamp/cover/base cannot be live or cannot
electrocute/shock [1]

(iii) The fuse consists of a wire that will melt when current exceeds its fuse rating
an hence open the circuit.
(iv) P = VI (in any form numerical or algebraic)

0.43(48) [1]
Fuse: 0.5/1.0 A [1]

10 (a) at least 2 concentric, complete circles 1m 
Increasing gap 1m
at least 1 anticlockwise arrow and none incorrect 1m

(b) (i) Roll to the right (towards the d.c. power supply) [1] [accept move to right]

(ii) When the power supply is switched on, current flows through wire P in a direction
that is into the plane of the page which is perpendicular to the magnetic field
direction (upward). [1]
By Fleming’s Left-Hand-Rule, a force to the right acts on wire P. [1]

(c) (i) P rolls to the left.  [1]
(ii) P rolls to the left.  [1]

(d) P will oscillate left and right repeatedly as long as the a.c. is supplied. [1]
The periodic change in direction of the current in wire P will cause the force on
the wire to switch from left to right to left repeatedly. [1]
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(b) Pitch [1]
(c) 0.06s [1]
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(b) (i) earth 1m
(ii) plastic/lamp/cover/base made from insulator/dododododooeseseseeseseseeseseseeeeseeesesseeeseseeseseseessseseeeeessssseeessssseeeeesesesesssseseeseeesssseeeeeeeeseeeeseseeseeeeeeeesseeesseeeeeeesssessseess nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnotototooooooooooooooooooootootoooooottoooooootottooottotoooootoooototototooootottooooooooooooooooooootoooooooooooooooootottooooooot ccccccooooonduuuuuuctctctcctct elelelelelelecececececectricity [1]

doubly insulated or plastic/lamp/cover/baseeeeee cccacacaccacacaacacacacacacacacaccacacaacacacacacacacacacacacaacacaaacaacacacacaacaaaccacacaacaaaaaaccccaacacaacacacccacacaccaaaacccccccccccccccacaccccaaccccaaccacaaaacccaccaaaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn otototototooootototototototototototootootototootoototototootototototototoototototoooototototoootoooototootoototootooooototooooootoooototottotttototttototttotottottoottooooootooooooto bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbeeeee e llllllive oooooorrrrrr cacacacacacannnnnnnnnnnnotooooo
electrocute/shock [1]

(iii) The fuse consists of a wire that will melellllltt tttttttttttttttt whwhwhwhwhwhwhwhwhwhwhwhwhwhwhwwhwhwhwhwhwhwhwhwhwwhwhwhwhwhwhwhwhwhwhwhwhwhwwhwhwhwhwhwhhwhhwhwhwhhwhwhwhwhwhwhwhwhhhhwhwhhwhwhwwhwhwhwhwhwhwhwhwhhwhwhwwwhwhwwhwhhwhwhwwhwhwwwwwwhwhwwhwhwwwwhhhhhhhwhhhwhhwwhhhwhwheneneneeeneeeenenenenennnenenneneneneeeeeeeenennnnenneeeeeeeennnenneeennnneeeeeeeeeeneneneneeennnennneeeeennneeeeeennnneeeeeeeenneeneneneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennneeenneee cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccuuuuuuuuuurrururururuuuuuuururuuuuuuuuuruuuuruuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuruuuuuruuurrruuruuuurrruurrruurrrrrerererererererererrerererereerererererr ntttttt eexcxcxcxcxcxceedssssss iiiiiitstststststs ffffffuse rating
an hence open the circuit.
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11 (a) (i) Chemical potential energy is converted to kinetic energy,
(thermal energy and sound energy). [1]

(ii) rate of petrol consumption will increase [1]
More chemical potential energy (from petrol) is required to be
converted to gravitational potential energy as car climbs up
the slope [1]

(b) (i)  Energy cannot be created or destroyed but converted from one
form to another. [1]
(ii) use of mgh

= 250(10)(6) [1]
= 15000 J [1]

(iii) use of ½ mv2

= ½ (250)(10)2 [1]
= 12500 J [1]

(iv) slope is not smooth / rough [1]
gravitational potential energy is converted into kinetic, thermal and
sound energy. [1]
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1 A micrometer is used to measure the diameter of a brass rod and its reading is shown in the 
diagram below.

What is the diameter of the brass rod?

A 2.30 mm B 2.80 mm C 5.30 mm D 5.80 mm

2 The time taken for a pendulum to swing from its lowest position, P, to position Q of its maximum 
displacement is 0.30 s.

How many complete periods of the pendulum are there in two minutes?

A 50 B 100 C 200 D 400

3 On Earth, a ball is dropped and falls 2.0 m in a vacuum.
The acceleration of the ball at 1.0 m is 10 m/s2.

What is the acceleration of the ball at 0.5 m?

A 5.0 m/s2 B 10 m/s2 C 15 m/s2 D 20 m/s2

P

Q
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4 A boat is travelling at a uniform speed in a straight line across the surface of a lake.

Which statement about the boat is correct?

A The resultant force on the boat is in the direction of motion.

B The resultant force on the boat is in the opposite direction to its motion.

C The resultant force is greater than the resistive force between the boat and the water.

D The resultant force on the boat is zero.

5 Two students are in a lift that is accelerating upwards.

The total mass of the 2 students and the lift is 400 kg. The tension in the lift cable is 5000 N.

What is the acceleration of the lift?

A 2.5 m/s2 B 11.5 m/s2 C 12.5 m/s2 D 22.5 m/s2

6 The diagram shows a box which is balanced at the edge of a table. The box is just about to fall 
over.

Which point is most likely the centre of gravity of the box?

7 A dish of liquid is left on a laboratory bench. Some of the liquid evaporates.

What happens and why?

A The liquid cools because liquid molecules have more potential energy than gas molecules.

B The liquid cools because faster-moving molecules escape.

C The liquid warms because liquid molecules have less potential energy than gas molecules.

D The liquid warms because slower-moving molecules are left behind.

lift

lift 
cable

table

A B C D
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8 The diagram shows a 500 g box of dimensions 6.0 cm × 8.0 cm × 4.0 cm.

The box rests on a flat horizontal surface.

What is the maximum pressure the box can exert on the surface it rests on?

A 0.104 N/cm2 B 0.208 N/cm2 C 10.4 N/cm2 D 20.8 N/cm2

9 A student of mass 60 kg climbs some steps. He travels a horizontal distance of 2.0 m and a vertical 
distance of 1.5 m. The gravitational field strength g is 10 N/kg.

What is the work done against the force of gravity?

A 90 J B 120 J C 900 J D 1200 J

10 A ball rolls down a frictionless ramp as shown. The ball has a mass of 1.5 kg.

At point X, the ball has 5.0 J of kinetic energy.

How much kinetic energy does the ball possess at point Y?

A 5.0 J B 25 J C 30 J D 35 J

X

Y

2.0 m
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11 A student stands 240 m in front of a vertical, flat cliff and bangs together two pieces of wood to
make a short, loud sound.

A timer records the echo of the sound 1.5 seconds after the pieces of wood are banged together.

Based on this result, what is the speed of sound?

A 160 m/s B 320 m/s C 360 m/s D 720 m/s

12 As a sound wave travels from one medium to another, its wavelength increases.

What happens to the frequency and to the speed of the sound?

frequency speed

A decrease decrease

B decrease increase

C stay constant decrease

D stay constant increase

13 A sound wave in a solid is represented by a series of lines. The diagram shows compressions C
and rarefactions R at one instant in time.

Which of the following statements is true?

A All particles on one line move in the same direction at the same time.

B The direction of travel of the sound wave is parallel to the lines.

C The distance between a compression and its adjacent rarefaction is a wavelength.

D The pressure at R is greater than the pressure at C.

14 The circuit shown is switched on for 1.0 minute.

How much charge passes through the 3.0 Ω resistor?

A 2.0 C B 12 C C 120 C D 720 C

6.0 V

3.0 Ω
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15 A 6.0 V battery, three resistors and three voltmeters are connected in the circuit shown.

Which of the following are possible readings of voltmeter 1, 2 and 3?

voltmeter 1 voltmeter 2 voltmeter 3

A 2.0 V 2.0 V 2.0 V

B 2.0 V 2.0 V 4.0 V

C 2.0 V 4.0 V 6.0 V

D 6.0 V 6.0 V 6.0 V

16 A piece of wire has a resistance of 16 Ω.

The wire is 20 cm long and has a cross-sectional area of 2.0 mm2.

Which wire of the same material has a resistance of 8.0 Ω?

length / cm cross-sectional area / mm2

A 10 1.0

B 10 4.0

C 20 1.0

D 20 4.0
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17 The diagram shows the circuit for a hair-dryer.

The fan motor has a power rating of 0.10 kW and the heaters each have a rating of 0.40 kW. The 
cost of electricity is 8.0 cents per kWh.

What is the cost of running the hair-dryer for two hours with switches P and Q closed and switch 
R open?

A 1.6 cents B 4.0 cents C 6.4 cents D 8.0 cents

18 Each wire inside a cable leading from an electric socket to a hairdryer is covered with a plastic
coating. This plastic coating splits and the two wires inside the cable touch each other.

What could happen because of this?

A An appliance plugged into a different socket could become switched on.

B The hairdryer plugged into the socket could be damaged.

C A person near the hairdryer could receive an electric shock.

D The circuit breaker could trip.

heater

heater
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19 A train of steel nails and a train of iron nails hang from a strong magnet.

The trains are then carefully removed from the magnet.

What happens to the trains?

A Both trains fall apart.
B Both trains stay together.
C Only the train of iron nails falls apart.
D Only the train of steel nails falls apart.

20 The diagram shows a wire XY lying between the poles of a magnet.

The ends of the wire are connected to a battery. The wire experience a force and moves.

In which direction does the wire move?

D
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2

Section A [45 marks]

Answer all the questions in the spaces provided.

1 Fig. 1.1 shows the velocity-time graph of a moving car.

 

Fig. 1.1

(a) State what is meant by acceleration.

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

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

(b) Calculate the acceleration of the car from 0 to 10 seconds.

acceleration = …………......… [2]

(c) Calculate the total distance travelled by the car from 0 to 55 seconds.

total distance = …………......… [2]

velocity / m/s
80

60

40

20

0

-20

-40
0              10            20             30             40             50

time / s
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3

(d) By considering the forward force and resistive forces on the car, explain why the speed 
of the car remains constant between 10 to 15 seconds.

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

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

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

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

2 Fig. 2.1 shows a raft of 20 kg being pulled along by two boats in a still river. The forces acting 
on the raft by the two boats are perpendicular to each other.

Fig. 2.1

(a) In the space below, draw a suitable vector diagram to determine the magnitude of the 
resultant force exerted on the raft by the two boats. State the scale used clearly.

scale = ………….. : ………….. [1]

resultant force = …………......… [3]

raft

8.0 N

6.0 N boat

boat river
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4

(b) Calculate the acceleration of the raft at this moment.

acceleration = …………......… [1]

3 Fig. 3.1 represents how water is funneled into a pipe and directed to a turbine at a hydro-electric 
power plant. The force of the falling water rotates the turbine. Each second, 250 m3 of water is 
funnelled down a vertical shaft to the turbine. The vertical height through which the water falls 
upon reaching the turbine is 150 m. 

Fig. 3.1

(a) The density of water is 1000 kg/m3.

Calculate the mass of water that enters the turbine each second.

mass = ……………….. [1]

(b) Calculate the loss of gravitational potential energy when the mass of water in (a) falls 
through the vertical height of 150 m.                                                                        

loss of gravitational potential energy = ……………….. [2]

150 m

turbine

water inflow pipe
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5

(c) Calculate the maximum speed at which the mass of water in (a) reaches the turbine.

maximum speed = …………......… [2]

(d) State one assumption made during your calculation for part (c).

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

4 Fig. 4.1 shows a man standing in an airport queue with his wheeled bag. The mass of the bag 
is 50 kg.

Fig. 4.1

(a) On Fig. 4.1, draw an arrow to indicate the action of the weight of the bag.                  [1]

(b) The man applies an upward force to the handle of his bag to stop the bag from falling. 

Calculate the upward force the man applies to the handle of his bag.    

upward force = …………......… [2]

the centre of mass of 
bag and contents

bottom of bag

upward force

60 cmpivot

12 cm
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(c) Explain why the bag falls and hits the floor when the man lets go of the bag handle.

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

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

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

5 A pure solid substance is heated into a liquid from 30°C to 90°C. The substance has a melting 
point of 60°C. The heating curve of the substance on the temperature-time graph is shown in 
Fig. 5.1.

Fig. 5.1

(a) Describe the differences between the particles of the substance at 40°C and 80°C in 
terms of motion and arrangement.

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

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

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

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

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

(b) Explain why the thermal energy gained by the substance during XY did not bring about 
a change in temperature. 

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

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

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

temperature / oC

time / min

90 ─

80 ─

70 ─

60 ─

50 ─

40 ─

30

X Y
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6 Fig. 6.1 shows an electric kettle with its exterior made of a material of poor thermal conductivity.

Fig. 6.1

(a) Explain how the heating element heats up all the water in the kettle.

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

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

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

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

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

(b) The exterior of the kettle is made from white plastic. 

Explain how the exterior is suitable in reducing heat loss from the kettle.

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

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

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

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

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

water

heating element

www.KiasuExamPaper.com 
129



8

7 Fig. 7.1 shows circular wavefronts produced at the centre of a circular ripple tank. Two corks, 
A and B, float on the water in the ripple tank. The distance between successive wavefronts 
produced is 8.0 cm. Fig. 7.2 shows how the displacement of the wave varies with time.

      
            

(a) Define the term wavefront.

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

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

(b) Locate the possible points, P, Q, R or S as shown in Fig. 7.2 that corks A and B are 
positioned at that moment.                                                                                            

cork A : ……………………  

cork B : ……………….. [1]

(c) Calculate the speed of the wave produced.

speed = ……………. [2]

(d) Describe and explain what would happen to the distance between successive 
wavefronts when they enter a deeper region of water.  

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

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

Fig. 7.1

Fig. 7.2

x P

x

     x

xQ

R

S

source of 
vibration

displacement / mm

time / s
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8 (a) Fig. 8.1 shows an isolated positive charge.

Fig. 8.1

(i) On Fig. 8.1, draw the electric field pattern due to the charge. Show the direction 
of the field clearly.                                                                                                          [1]

(ii) Explain what is meant by an electric field.

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

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

(b) Fig. 8.2 shows a child sliding down a slide made of plastic.

Fig. 8.2

(i) When the child slides down, he becomes positively-charged.

Explain how this happens.

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

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

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

+

plastic slide 
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(ii) Explain why the child’s hair stands and spreads apart after going down the slide.

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

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

9 Fig. 9.1 shows an object and its image formed by a thin converging lens.

Fig. 9.1

(a) On Fig. 9.1 draw rays to locate accurately the following:

(i) optical centre (C), [1]

(ii) principal focus (F). [1]

(b) State how the image changes as the object is moved closer to the thin converging lens, 
before it reaches the focal point.

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

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

object

image
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Section B [20 marks]

Answer any two questions from this section.

10 (a) Fig. 10.1 shows a ray of light entering the surface AB of a right-angled glass prism. The 
refractive index of the glass is 1.49. The figure is not drawn to scale.

Fig. 10.1 (not to scale)

(i) Explain why the light ray bends in such a manner when it enters surface AB.

……………………………………………………………………………………………..

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

(ii) Calculate the angle of refraction at side AB.

angle of refraction = ……………….. [1]

(iii) Calculate the critical angle of the glass block.

critical angle = ……………….. [1]

50o

x

y

60o

A

B C
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(iv) State the two conditions for total internal reflection.

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

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

2. ………………………………………………………………………………………...

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

(v) The value of angle y is 55.6 o .

On Fig. 10.1, continue the ray to show the path of the light after leaving
surface AC.                                                                                                         [1]

(b) The hair dryer shown in Fig 10.2 has a casing made from metal. The hair dryer has a 
power rating of 900 W and is used on a 240 V supply.

(i) The hair dryer requires an earth wire in the cable.

Explain clearly the function of the earth wire.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

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

(ii) The cost of using one kWh of energy is 9 cents. 

Calculate the cost of using the hair dryer for 10 min.

cost = ……………….. cents [1]

Fig. 10.2

cable
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11 (a) RAdio Detection And Ranging (RADAR) has many applications. It is a system used to 
detect and determine the distance of objects such as aircrafts. The RADAR station 
transmits strong radiowaves, while a receiver in the station listens for any echoes. 

Fig. 11.1 shows an aircraft flying towards the radar station.

Fig. 11.1

Fig. 11.2 shows the display of the wave. A represents the pulse of the emitted 
radiowaves while B represents the echo of the pulse received by the RADAR station.

Fig. 11.2

(i) State the speed of radiowaves in vacuum.

speed = ……………….. [1]

(ii) Determine the distance of the aircraft from the radar station.

distance = ……………….. [2]

aircraft

RADAR station

A

B

2 ms
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(iii) Two minutes later, pulses A and B are only 10 ms apart. 

Determine the speed of the aircraft in m/s.

speed = ………………..m/s [2]

(iv) Suggest a reason why sound waves cannot be used to replace radiowaves in this 
application.

……………………………………………………………………………………………..

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

(b) A circuit consisting of 3 different bulbs and a 12 V d.c. supply is set up as shown in the 
Fig. 11.3 below. 

Fig. 11.3

(i) Calculate the effective resistance of the circuit.

effective resistance = ……………….. [1]

1.0 Ω

2.0 Ω

4.0 Ω
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(ii) Calculate the current passing through the 1.0 Ω bulb.

current = ……………….. [1]

(iii) An additional 3.0 Ω bulb is added in parallel to the 4.0 Ω bulb.

Explain what happens to the brightness of the 1.0 Ω bulb.

……………………………………………………………………………………………..

………………………………………………………………………………………… [2]
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12 (a) A student sets up the apparatus as shown in Fig. 12.1 to demonstrate how a door bell 
works. 

Fig. 12.1

(i) Explain why the magnet moves towards the iron core when the switch is open. 

……………………………………………………………………………………………..

……………………………………………………………………………………………..

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

(ii) Explain why the magnet hits the copper chime bar when the switch is closed.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

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

(iii) The battery of the electromagnet is replaced with an alternating current (a.c.) 
supply. Describe and explain why the door bell will ring continuously when the
switch is closed.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

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

copper 
chime 

bar

magnet soft iron core
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(b) A current-carrying wire is placed between two electromagnets as shown in Fig. 12.2.

Fig. 12.2

When current flows through both coils, the current-carrying wire experiences a force.

(i) On Fig. 12.2, label the magnetic polarities on the ends of both electromagnets 
with “S” and “N”.                                                                                                  [1]

(ii) Explain why the current-carrying wire will experience a force.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

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

(iii) State the direction of the force experienced by the current-carrying wire.

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

(iv) Suggest one way to increase the strength of the force experienced by the current-
carrying wire.

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

End of Paper

current-carrying wire
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Sec 4E/5N Sci(Physics) Prelim Paper 2 2018 Answers

No formula -1m
Wrong/missing unit -1m
No 2/3 sf -1m

Section A [45 marks]

1a Acceleration is the rate of change of velocity. 1
1b a = (v – u)/t

= (60 – 0)/10
= 6.0 m/s2

1
1

1c Distance = area under graph
= ½(5+30)(60) + ½(25)(40)
= 1550 m

1
1

1d The forward force is equals to the resistive forces acting on the car, hence there is 
no resultant force. This means the car has no acceleration as F = ma. Hence, the 
speed of the car remains constant.

1
1

2a 1 for scale
3 for 
drawing 
(must 
include 
arrows 
and
labels)

2b F = ma
10 = 20a
a = 0.50 m/s2 (allow ecf) 1

3a density = mass/volume
1000 = mass/250
Mass = 1000 x 250 = 250000 kg 1

3b GPE = mgh
= 250000 x 10 x 150 
= 375 000 000 J

3c GPE lost = KE gained
375 000 000 = ½ mv2

375 000 000 = ½ (250000)(v2)
v = 54.77 = 54.8 m/s (3 s.f.)

1

1
3d No energy is lost to the surroundings. / All the GPE is converted to KE. 1

4a 1 for arrow

4b Sum of ACWM = Sum of CWM
F x 60 = 500 x 12
F = 6000 / 60 = 100 N

1
1

6.0 N

8.0 N

10.0 N

scale = 1 cm : 1 N

resultant force = 10cm x 1N = 10 N
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The forward force is equals to the resistive forces acting on the car, henencece there is 
no resultant force. This means the car has no acceleration as F = ma. HHeencee,, tht e 
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1
1
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F = ma
10 = 20a
a = 0.50 m/s2 (allow ecf) 1

density = mass/volume
10000 = mass/250
Mass = 1000 x 25250 0 = 2525000 000 kkgg 1
GPE = mgh
= 250000 x 10 x 150 
= 375 000 00000 JJ
GPE lost = KKEE gagaininedd
375 000 000 == ½ ½ mvmv22

375 000 000 = ½ ½ (2(2505 000)(v2)
v = 54.77 = 54.8 m/s (3 s.f.)

1

1
No energy is lost to the surroundings. / All the GPE is converted to KE. 1

6.0 N

8.0 N

10.0 N

scale == 1 cm : 1 N

resultannt t foforce = 10cm x 1N = 10 N
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4c The line of action of weight of the bag lies to the right of the pivot / outside the 
base area (bottom of bag), which produces a clockwise moment about the pivot, 
hence the bag will fall and hit the ground.

1
1

5a At 40OC, the substance is a solid.
Motion: vibrate about its fixed positions
Arrangement: closely packed in an orderly arrangement

At 80oC, the substance is a liquid.
Motion: slide past one another freely
Arrangment: closely packed in an inorderly arrangment 

1 for all 3

1 for all 3

5b At XY, the substance is melting. Energy taken in is used to overcome forces of 
attraction between particles.
KE remains constant, hence temperature remains constant.

1

1

6a When the water near the heating element is heated, it expands, becomes less dense
and rises.
The cooler water at the top which is denser will sink to take its place.
The process repeats until all the water is heated up via convection.

2 (-1 if 
answer is 
not fully 
complete)

6b Plastic is a poor conductor of heat. Hence, it decreases the rate of thermal energy 
loss via conduction.
White surface is a poor emitter of infrared radiation. This decreases the rate of 
thermal energy loss via radiation.

1

1

7a An imaginary line that joins all adjacent points in phase. OR
An imaginary line that joins all crests.

1

7b P and R OR 
Q and S

1 for any 
pair

7c v = fλ
= (1/0.5)(8)
= 16 cm/s or 0.16 m/s

1
1

7d As the wave travels at a faster speed in deeper region, 
the wavelength will be longer since v = fλ and frequency remains the same.

1
1

8ai

8aii It is a region where an electric charge experiences an electric force. 1
8bi When the child slides down, friction causes negatively-charged electrons to move 

from the child to the plastic slide.
Since the child has a deficit of negative charges, the child is positively-charged.

8bii Since the child’s hair is positively-charged, they will move away from each other as 
like charges repel. 1

9a 1 for C
1 for F

9b The image becomes larger. 1

C 
F 
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1

P and R OR 
Q and S

1 for
pair

v = fλ
= (1/0.5)(8)
= 16 cm/s or 0.16 m/s

1
1

As the wave travels at a faster speeded inn ddeeeeper reregigionon,,
the wavelengthh will be longer since e v v == fλfλ andd ffrer ququenencycy remains the same.

1
1

It is a regionn wwheherere aan n ele ecectrtricic charge experiences an electric force. 1
When the chihildd sslilidedes dodownw , friction causes negatively-charged electrons to move
from the chilldd toto tthehe pplastic slide.
Since the child hahas s a deficit of negative charges, the child is positively-charged.
Since the child’s hair is positively-charged, they will move away from each other as
like charges repel. 1
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Section B [20 out of 30 marks]

10ai When the light ray travels from an optically less dense medium (air) to denser 
medium (glass), it will bend towards the normal as its speed decreases.

2 for all 3 
points

10aii n = sin i / sin r
1.49 = sin 40 / sin x
x = sin-1((sin 40) /1.49) = 25.5565 = 25.6o (3 s.f.) 1

10aiii n = 1/sin c
1.49 = 1/sin c
c = sin-1(1/1.49) = 42.155 = 42.20 (3 s.f.) 1

10aiv 1. The angle of incidence must be greater than the critical angle.
2. The light ray must be travelling from an optically denser to less dense medium.

1
1

10av 1 for ray 
correctly 
drawn,
showing 
that TIR 
occurred 
and angle 
of 
incidence 
= angle of 
reflection

10bi When a fault occurs and the live wire touches the metal casing, the metal casing will 
become “live”. 
The earth wire will conduct the current from the metal casing to the ground. 
The current will melt the fuse and break the circuit, disconnecting the circuit from the 
high voltage supply. 
This prevents user from electric shock.

2 (2 points 
= 1m)

10bii E = Pt
= 0.9 x 1/6 = 0.15 kWh
cost = 0.15 x 9 = 1.35 cents 1

11ai 3.0 x 108 m/s 1
11aii d = s x t

= 3.0 x 108 x 12 x 10-3

= 3 600 000 m or 3.6 x 106 m
1
1

11aiii d = s x t
= 3.0 x 108 x 10 x 10-3

= 3 000 000 m or 3.0 x 106 m

3 600 000 – 3 000 000 = 600 000 m
Speed = 600 000/120 = 5000 m/s

1

1
11aiv Sound waves take a longer time to be transmitted and received, hence position of 

aircraft is not accurate. OR
Position of aircraft would have changed when the echo is received.

1

11bi R = 1 + (½ + ¼)-1

= 2.33 Ω
1
1

11bii V = IR
12 = I(2.33)
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bi When a fault occurs and the live wire tot uchees s ththee memetat l casing, the metal casing will
become “live”. 
The earth wire will conduct the currrrenent frfromo  thehe mmetetala  casing to the ground. 
Thhe current will melt the fuse and bbrereakak the circuit, disconnecting the circuit from the 
high voltage suppply. 
This prevents userer ffrorom elecctrtricc sshohockck.

2 (2
= 1m

bii E = Pt
= 0.9 x 1/6 = 0.1515 kWhh
cost = 0.15 x x 99 == 1.1.3535 ccenentsts 1

ai 3.0 x 108 m/s 1
aii d = s x t

= 3.0 x 108 x 12 x 10-3

= 3 600 000 m or 3 6 x 106 m
1
1
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I = 12/2.33 = 5.1428 = 5.14 A (3 s.f.) 1
11biii The bulb will become brighter.

The total resistance of the circuit will decrease, causing the total current flowing 
through the 1.0 Ω bulb to increase.

1
1

12ai When the switch is open, the soft iron core which is near the magnet will be induced 
with a N-pole on the left. 
Since unlike poles attract, the magnet will be attracted and move towards the iron 
core.

1

1

12aii When switch is closed, current flows through the coil, producing a strong magnetic 
field with a S-pole of the left side. 
Since like poles repel, the magnet will be repelled and move away from the iron core.

1

1
12aiii When switch is closed, the direction of current will change continuously, causing 

the magnetic poles of the iron core to change continuously as well.
This causes the magnet to be attracted and repelled continuously.
The magnet will then hit the copper chime bar, causing the door bell to ring 
continuously .

1

1

12bi N S N S 1
12bii The current-carrying wire will experience a force due to the interaction between the 

magnetic field of the electromagnets and the magnetic field produced by the current-
carrying wire.

1

12biii Into the page 1
12biv Increase the current flowing through wire / increase current flowing through the coils / 

increase number of turns per unit length of the coils
1
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I = 12/2.33 = 5.1428 = 5.14 A (3 s.f.) 1
The bulb will become brighter.
The total resistance of the circuit will decrease, causing the total current t fflowinngg
through the 1.0 Ω bulb to increase.

1
1

When the switch is open, the soft iron core which is near the magnnetet wwililll bebe inducuceded 
with a N-pole on the left. 
Since unlike poles attract, the magnet will be attracted and movovovovvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeee e eeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeee tototottottotototototototototototottottotootttttoooototooottoototototototoooototooototooototooototototootoototooototoootototototoootooootooooooototoottttototttttttotototottttotottttttoototoootttoooooooowwwwwwawawwwawwawwawawawwwawwwawawawawawawwwwawwwwwwawawawawawawwwwawawawwawawawawawwawwawwwwwawwawawawwwaaawawaaaaawawawwaawawwwaawwwwwaaawaawawwwaawaaawawawwwawawawawwaawwaaaaaaaaawww rrrrrdddrdrdrddddrdrdrddrrrrdrrrrrdddssss the iirrroononon 
core.

1

1

When switch is closed, current flows through the coil, prororororodudududdududududdududududududddddududuudududududuuddududududdddudududududududududududdudddududdududdduddududududududududdddudduudududdudududduududuududududuudduuuddudududuuududdduudduuduuuuuuuuuduuuuuuudduddddduuuuuddduuuuuddududdd ciciciciccicicicicicicicciciciciccciccicicicicciicicicccccccicciccicicicciciccicicciciciiiciciciciiciciciiciccicicicccccccccccccccccccccccccccccc ngngngngngngngngngngngngngngngngggngngngngngngngngngngngngngngngngngngngngngngngngngggngngngnnnngnggnggnggngnngggggngngngnnggngnngngnggnggngngggggggggnggggggngngnggggnggnggggngnggnggnnggggngnggnnnggngggggnggngggggggggggggggggg aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssstrtrttttrttttrtrtrtrtrtrtrtrrtrtrtrtrtttrtrtrttrtrtrttrtrtrtttrtrtrtrtrtrtrttrttttrrtrtrrrrtrrrrrrtrrrrrrrrrrtrtrrtrrrtrtrtrrrtrrtrrrttrtrtrtrrtrttrtrtttrtrtrttrttttrtttttttttrtttttttttttt ooooononononnonononononooonononononoonononononoooonnonooonononnnoonononnnonoooooooo gggggggggggggg mamamamagngngngneteteteticicicic 
field with a S-pole of the left side. 
Since like poles repel, the magnet will be repelled and move away from ttttheeee iron cocococorrrere.

1

1
When switch is closed, the direction of current will channge continuoususlyy, causing
the magnetic poles of the iron core to change continuously as well.
This causes the magnet to be attracted and repelled contiinunuouo sly.
The magnet will then hit the copper chimme e baar,r ccausing thehe ddoooor r bell to ring 
continuously .

1

1

N S N S 1
The current-carrying wire will experiencce a forcrce e dudue e toto tthhe interaction between the
magnetic field of the electromagnets andnd tthehe mmagagnenetitic c fifield produced by the current-
carrying wire.

1

Into ttheh  page 1
Increase the currentnt flowiwingng thrououghgh wiwirere // iincn rease current flowing through the coils / 
increase number ofof tturrnsn  perer uuninit t lelengngthth of the coils

1
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1 Figure 1a shows the zero reading of the micrometer screw gauge. Figure 1b shows the 

reading of the same micrometer screw gauge when it measures the thickness of a wire. 

Figure 1a

Figure 1b

What is the thickness of the wire?

A 2.44 mm

B 2.47 mm

C 2.50 mm

D 2.97 mm

2 The graph shows how the velocity of an object changes with time. Which point on the 
graph shows the object moving with the greatest acceleration?
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3 The weight of a piece of rock on a planet where the gravitational acceleration on the 

planet is 4 m/s2 is 20 N. What is the weight of the rock on earth where the gravitational 
acceleration on earth is 10 m/s2?

A 2 N

B 20 N

C 40 N

D 50 N

4 Which option best represents the stable equilibrium?

5 A ball bearing is placed at point X on a smooth track as shown in the diagram below. The 
ball moves from rest down the track and passes a point Y which is 10 m below point X. 
Taking g as 10 ms-2.

What is the speed of the ball at point Y?

A 10.0 m/s

B 14.1 m/s

C 100 m/s

D 141 m/s

6 Brownian motion of dust particles in the air is caused by

A convention current in the air.

B dust particles falling towards the ground.

C random collisions between the dust particles.

D random collisions of air molecules with the dust particles.

A B C D

10 m

X

Y

www.KiasuExamPaper.com 
149



4
 
7 Internal energy of a body is 

A the total kinetic energy of all the particles in the body.

B the total potential energy of all the particles in the body.

C the total kinetic energy and potential energy of all the particles in the body.

D the energy needed to keep the internal part of the body at room temperature.

8 The diagram below shows a plane mirror placed at a distance of 400 cm in front of a man. 

If the doctor’s test card is fixed at 70 cm behind the eyes of the man, what is the distance 
of the test card’s image from the man?

A 470 cm

B 800 cm

C 870 cm

D 940 cm

9 A ray of light strikes a plane mirror M1 at an angle of 40o. The mirror is now rotated 
anticlockwise through an angle of 15o to a new position M2 without changing the direction 
of the incident light ray.

What is the angle of reflection when the mirror is rotated to a new position M2?

A 15o

B 35o

C 50o

D 55o

40o

15o M1

M2
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10 The graph represents the displacements of a particle that is along a transverse wave 

traveling at a speed of 5 m/s.

What is the frequency of the vibration of the particle?

A 1.25 Hz 

B 2.5 Hz 

C 5.0 Hz 

D 12.5 Hz 

11 The diagram shows different regions of the electromagnetic spectrum.

Gamma 
rays X Visible 

light Y Radio 
waves

What regions do X and Y represent? 

            X     Y
A Ultraviolet Infrared

B Infrared X-ray

C X-ray Microwave

D Ultraviolet Microwave

12 One of the following devices does not make use of electromagnetic waves in its operation. 
Which one is it?

A A camera

B A radio set

C A loudspeaker

D A television set

Displacement/m

-2

+2

time/s0.40.2 0.6 0.8
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13 A student stands between two walls and claps his hands once. The speed of sound in air 

is 320 m/s. 

What is the time interval between the first echo and the second echo?

A 0.5 s

B 1.0 s

C 2.0 s

D 3.0 s

14 When an ebonite rod is rubbed with a duster, the rod becomes negatively charged. Why is 
this so?

A The duster loses electrons.

B The duster gains protons.

C The rod loses electrons.

D The rod gains protons.

15 Which of the diagrams illustrating the electric field between two charged objects is 
incorrect?

A B

C D
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16 A piece of 0.50 m iron wire has a cross-sectional area of 1.0 mm2. Which iron wire has 

twice the resistance?

Length / m     Area / mm2

A 0.25 2.0

B 0.50 2.0

C 0.50 0.5

D 1.00 2.0

17 Current flows in two resistors connected in series as shown in the diagram, A1 and A2 are 
the readings on the ammeters. V1 and V2 are the readings on the voltmeters.

Which of the following correctly describes the ammeter and voltmeter readings?

Ammeter readings Voltmeter readings

A A1 is less than A2 V1 is less than V2

B A1 is less than A2 V1 is greater than V2

C A1 is equal to  A2 V1 is less than V2

D A1 is equal to A2 V1 is equal to V2

18 An electric heater is connected to a 3-pin socket. The current in the live wire is 1 A. The 
potential difference between the live and neutral wire is 240 V. Which of the following 
correctly describes the current in neutral wire and the potential difference between the 
neutral and earth wire?

      Current in Potential difference between 
    neutral wire / A neutral and earth wire / V

A          0          240

B          1          240

C          0                    0

D          1                     0

5 10A1 A2

V1 V2

www.KiasuExamPaper.com 
153



8
 
19 Which of the following methods is used to confirm that an object is a magnet?

A It can attract an iron rod but not a wooden spoon.

B It can attract the north pole of another magnet.

C It can repel the south pole of another magnet.

D It can repel a magnetic material.

20 The figure below shows a current flowing through a solenoid wrapped around an iron 
core.

Which statement is not true?  

A The end X becomes a south pole.

B The increase in current can increase the strength of the magnetic field produced.

C The strength of the magnetic field becomes weaker if the iron core is replaced with 

an insulator.

D A compass placed near end X and later near end Y shows the same direction of 

deflection.

21 The diagram below represents a change in the arrangement of particles in two different 
physical states. 

Which of the following statements is true about the change?

      A The particles lose energy.

B The forces of attraction between the particles become weaker.

     C The temperature of the surroundings rises due to the change.

D There is an increase in the orderliness of the particles.
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22 An ion X2+ has a nucleon number 40 and 18 electrons.

What will the nucleus of the ion X2+contain?

number o f protons number of neutrons

A
B
C
D

18

19

20

21

22

21

20

19

23 Element X has a proton number of 13. Element Y has a proton number of 8.

What is the chemical formula of the compound formed when X and Y react?

A XY3

B X2Y3

C X3Y

D X3Y2

24 Hydrogen sulfide burns in oxygen according to the following equation:

2H2S(g)   +   3O2(g)  → 2H2O(g)   +   2SO2(g)  

48 dm3 of hydrogen sulfide is burned.

Calculate the volume of oxygen needed to burn 48 dm3 of hydrogen sulfide completely. 

A 24 dm3 B 48 dm3

C 72 dm3 D 96 dm3

25 Which ionic equation represents the reaction between hydrochloric acid and magnesium 
ribbon?

A Mg(s) +   2H+(aq)  →   Mg2+(aq)  +   H2(g)

B Mg2+(aq)   +   2Cl- (aq) →   MgCl2 (aq)

C Mg2+(aq)   +   2HCl(aq)  → MgCl2(aq) +  2H+(aq)

D H+(aq)  +   OH-(aq)    →    H2O(l)

26 A salt is prepared by titrating an acid with a base.

Which of the following is correct about the acid and the base?

acid base

A
B
C
D

insoluble

insoluble

soluble

soluble

insoluble

soluble

insoluble

soluble
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27 A red-brown precipitate was produced when an excess of aqueous sodium hydroxide was 

added dropwise to salt B.

In another experiment, a white precipitate was produced when dilute nitric acid and 
aqueous barium nitrate were added to salt B.

What is the identity of salt B?

A iron(II) chloride 

B iron(II) sulfate 

C iron(III) chloride

D iron(III) sulfate

28 What does not increase across a period of the Periodic Table?

A the nucleon number

B the number of protons 

C the number of electron shells

D the number of valence electrons

29 Caesium is a Group I element in the Periodic Table and its relative atomic mass is greater 
than that of potassium. 

Which of the following statements concerning caesium is incorrect?

A Caesium has a higher melting point than potassium.

B Caesium has a higher density than potassium.

C Caesium reacts with water more violently than potassium.

D Caesium corrodes in air to form an oxide, Cs2O.

30 Brass is an alloy of copper and zinc. 

Which statement is correct?

A Brass can be represented by a chemical formula.

B Brass has a fixed melting point and boiling point.

C Brass is formed by a chemical reaction between copper and zinc.

D Brass is stronger and harder than pure copper and pure zinc.
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31 Four paper clips are placed in four different test-tubes as shown below. 

Which two test-tubes can be used to show that oxygen is needed for iron to rust?

A 1 and 2 B 2 and 3

C 2 and 4 D 3 and 4

32 Equal masses of calcium carbonate was reacted with an excess of dilute hydrochloric acid 
at room temperature.

CaCO3 + 2HCl → CaCl2 + H2O + CO2

Two experiments were carried out.

Experiment 1: 50 cm3 of 0.200 mol/dm3 hydrochloric acid was used.

Experiment 2: 50 cm3 of 0.100 mol/dm3 hydrochloric acid was used.

Which of the graphs best represents the results?
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33 Four different solids Q, R, S and T, are dissolved in equal volumes of water at 25 0C.

The table shows the change in temperature of the surrounding when each solid dissolves.

Q R S T

change in temperature of the 
surrounding / 0C -5 +7 +12 -8

Which row describes the energy changes when each solid is dissolved in water? 

solid which 
dissolves

type of energy 
change

solid which 
dissolves

type of energy 
change

A
B
C
D

S

T

R

S

endothermic

exothermic

endothermic

exothermic

Q

R

Q

T

exothermic

endothermic

exothermic

endothermic

34 Which underlined substance in the following reactions acts as an oxidising agent?

A H2 + CuO→ H2O + Cu

B 2 Fe2+ + Cl2→ 2 Fe3+ + 2 Cl-

C Zn + Pb2+→ Zn2+ + Pb

D 2H+ +  MgO → Mg2+ + H2O

35 A sample of polluted air collected from a factory is bubbled through water. The pH of the 
solution formed is less than 7.

Which gas could have caused this?

A methane 

B carbon monoxide

C nitrogen dioxide

D unburnt hydrocarbon
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36 A wax candle was fixed to a weighted piece of cork and floated on water. The candle was 

then lit and covered with a graduated jar.

What will be the water level when the flame extinguishes?

A 4 cm B 8 cm

C 12 cm D 16 cm

37 The table shows the boiling points of two fractions, X and Y, obtained when crude oil is 
distilled.

fraction X Y

boiling point / 0C 35 – 75 higher than 250

Which statement regarding the two fractions is correct?

A Fraction X is less viscous than fraction Y. 

B Fraction X is less flammable than fraction Y.

C Fraction X is in lower demand than fraction Y.

D Fraction X contains molecules of larger molecular size than fraction Y.

38 Long chain alkanes were cracked and the following useful products were obtained.

I          X (used as a fuel)
II         Y (used to make plastics)
III        other products

What could be the possible identities for products X and Y?

X Y
A
B
C
D

methane

methane

naphtha

naphtha

ethane

ethene

ethane

ethene

graduated jar
air

beaker
water
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39 A mixture of chlorine and excess propane was exposed to bright light. When the light was 

switched on, the mixture in the flask began to bubble, giving off a colourless gas.

What is the gas evolved?

A chlorine

B propane

C hydrogen

D hydrogen chloride

40 The structural formulae of two compounds are shown below.

 

Which of the following substances can be used to distinguish the two compounds?

A limewater

B marble chips

C aqueous bromine

D aqueous sodium hydroxide
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Section A

Answer all the questions in the spaces provided.

1 A tennis ball of mass 80 g moved up a smooth ramp with an initial speed of 12 m/s and 
stopped after 6 seconds.
(a) Sketch the speed-time graph for the first 6 seconds of the ball’s motion. [1]

(b) Calculate the acceleration of the tennis ball as it moved up the ramp.

acceleration = …….…………….. m/s2 [2]

(c) Calculate the resultant force acting on the tennis ball as it moved up the ramp.

resultant force = …….…………….. N [1]

(d) Calculate the greatest distance of the tennis ball from its starting point.

distance = …….…………….. m [2]

Speed / ms-1

Time / s
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2 200 cm3 of a sugar solution A of density 1 200 kg/m3 is mixed with 300 cm3 of another sugar 
solution B of density 1.10 g/cm3.

(a) Calculate the mass of sugar solution A and another sugar solution B.

mass of sugar solution A = …….…………….. g

mass of sugar solution B = …….…………….. g [2]

    
(b) Hence, calculate the density of the mixture.

density of the mixture = …….…………….. g/cm3 [2]
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3 Fig. 3.1 shows a man of mass 60 kg standing on one end of a plank, getting ready to cross 
a stream. The plank is pivoted at point X. The gravitational field strength is 10 N / kg.

The plank has a mass of 20 kg and is 2.5 m long with a uniform cross-section. One end is 
0.5 m from the pivot at X. A load is placed on the other end to balance the plank 
horizontally.

(a) 1. Calculate the anticlockwise moment due to the weight of the plank. 
2. Hence, using Principle of Moments to determine the weight of the load to balance the 

plank horizontally.

anticlockwise moment = …….…………….. Nm

weight = …….…………….. N
[2]

(b) Explain why the load touches the ground when the man walks towards the pivot at X.

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

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

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

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

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

plank

load

ground ground
stream

X

Fig. 3.1

man
0.5 m

m
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4 Fig. 4.1 shows an electric motor of power 100 W used to pull a load of 60 kg up an incline 
plane at a constant speed. The motor takes 30 s to move the load through a distance of 
5.0 m on the incline and through a height of 4.0 m.

(a) Calculate the energy dissipated by the motor.

energy = …….…………….. J [2]

(b) Determine the gain in potential energy of the load.

potential energy = …….…………….. J [2]

(c) Explain why there is a difference in the answers calculated in (a) and (b).

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

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

Fig. 4.1
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5 The interior of a refrigerator is shown in Fig. 5.1.

(a) Explain how the refrigerator is cooled by convection.

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

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

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

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

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

(b) Give two reasons why steel wired shelves are used rather than solid shelves in the 
centre of the refrigerator.

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

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

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

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

Fig. 5.1
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(c) The refrigerator walls are insulated using both expanded polystyrene and aluminium foil
as shown in Fig. 5.2.

Explain how these two materials reduce thermal energy entering the refrigerator.

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

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

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

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

6 Fig. 6.1 shows the path of light ray as it passes through a glass prism.

(a) Using angles from Fig. 6.1, calculate the refractive index of the glass.

refractive index = …….……………. [1]

Fig. 5.2

Fig. 6.1 (Not drawn to scale)
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(b) Calculate the critical angle of the glass prism.

critical angle = …….……………. [1]

(c) Explain why the ray does not emerge from the prism at B.

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

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

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

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

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

7 The potential difference against current characteristic graphs for three conductors P, Q and 
R are shown in Fig. 7.1.

(a) Using Fig. 7.1, state which of the conductor(s) obey(s) Ohm’s Law. Explain your answer.

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

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

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

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

Fig. 7.1
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(b) Calculate the resistance of conductor P.

resistance = …….……………. Ω [1]

(c) If the conductors R and Q are connected in series, with a current of 0.4 A flowing, state 
what would be the potential difference across

(i) R,
(ii) Q,
(iii) the series combination of R and Q.

potential difference across R = …….……………. V

potential difference across Q = …….……………. V

potential difference across the series combination of R and Q = …….……………. V
[1]

8 Fig. 8.1 shows an electric circuit.

(a) Determine the ammeter reading in the circuit.

ammeter reading = …….……………. A [2]

A

B

C

4.0 

5.0 

1.0 
12 V

A

Fig. 8.1
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(b) Find the current flowing through resistor C.

current = …….……………. A [1]

(c) Calculate the potential difference across resistor B.

potential difference = …….……………. V [1]

(d) Calculate the amount of charge flowing through resistor A in 30 s.

amount of charge = …….……………. C [2]
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9 (a) Fig. 9.1 shows a circuit breaker with the contact closed. 

Fig. 9.2 shows the same circuit breaker after a large current has passed through the 
circuit.

Describe how the circuit breaker is able to switch off the current when a fault causes the 
current to become too large.

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

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

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

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

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

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

Fig. 9.1

Fig. 9.2
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(b) Fig. 9.3 shows a rigid wire is held between the poles of a magnet. When the current is 
switched on, there is a force on the wire in an upward direction as shown in Fig. 9.3. 

(i) Explain why there is a force acting on the wire.

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

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

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

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

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

(ii) On Fig. 9.3, draw an arrow to show the direction of the current flowing in the rigid 
wire and label the north pole of the magnet with the letter N. [1]

Fig. 9.3
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Section B

Answer any two questions in this section.

Write your answers in the spaces provided.

10 (a) A mass of weight 7.0 N hanging on the end of a string is pulled sideways so that the 
string makes an angle of 30o with the vertical as shown in Fig. 10. 1.

By means of a scale diagram, determine the resultant force due to the tension in the 
string and the weight of the mass.

resultant force = …….…………….. [3]

Fig. 10.1 
(Not drawn to scale)
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(b) Fig. 10. 2 shows a block of mass of 4.0 kg resting on a table. A force of 5.0 N is applied 
to the block pulling it at a constant speed of 1.5 m/s. Assume that g = 10 N/kg.

(i) State the size of the frictional force acting on the block and explain how you obtain 
the answer.

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

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

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

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

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

(ii) State the direction of this frictional force.

………………………………………………………………………….……………………

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

(iii)The applied force is increased until the block moves at an acceleration of 2 m/s2.
Calculate the new applied force.

applied force = …….…………….. [2]

(iv)Find the pressure of the block acting on the table if the dimension of the base of 
the block is 1.0 m by 0.5 m.

pressure = …….…………….. [2]

Fig. 10.2

4.0 kg 5.0 N
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11 (a) Thermal energy is supplied at a constant rate using a 40 W electric heater to a liquid in 
a beaker. A graph of temperature recorded by the thermometer against the time is 
plotted as shown in Fig. 11.1.

(i) State the boiling point of the liquid in the beaker.

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

(ii) Explain why the temperature remained constant for the period between 3 min and 
6 min.

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

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

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

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

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

(iii)State and explain whether there will be any change in the temperature recorded by 
the thermometer if the 40 W heater in the above experiment is replaced by a 80 W 
heater.

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

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

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

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

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

Fig. 11.1

6

www.KiasuExamPaper.com

 
175



16
 

    [Turn over

(iv)State one difference between boiling and evaporation.

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

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

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

(b) A sound wave has a frequency of 400 Hz. The speed of sound in air is 320 m/s.

(i) Calculate the wavelength of the sound wave in air.

wavelength = …….…………….. [2]

(ii)A sound wave of the same frequency is produced in water. Describe and explain 
how the wavelength of the wave will be different from that in part (i).

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

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

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

12 (a) Fig. 12.1 shows the image I of an object O produced by a converging lens. 

On Fig. 12.1, complete the ray diagram by drawing two rays passing from the object to 
the image. Mark the positions of the lens L and the relevant focal point F on Fig. 12.1. [3]

O

I

Fig. 12.1
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    [Turn over

(b) Fig. 12.2 shows part of a household electric installation, where an electric heater is 
used to heat the water in a metal tank.

(i) Explain which wire, A or B, should be the live wire of the supply.

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

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

(ii)Explain in detail how a fuse acts as a safety device.

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

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

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

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

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

(iii)When connected to the 240 V mains supply, the heater drew a current of 8.0 A. 
Calculate the rate of production of heat (power).

power = …….…………….. [1]

(iv)Hence, calculate the cost of using the heater for 6 hours if the cost of 1.0 kWh is 
$0.25.

cost = …….…………….. [2]

Fig. 12.2
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Section A

Answer all the questions in the spaces provided.

1 A tennis ball of mass 80 g moved up a smooth ramp with an initial speed of 12 m/s and 
stopped after 6 seconds.
(a) Sketch the speed-time graph for the first 6 seconds of the ball’s motion. [1]

(b) Calculate the acceleration of the tennis ball as it moved up the ramp. [2]

2

1

2
6

)120(

msa

msa

t
uva

(c) Calculate the resultant force acting on the tennis ball as it moved up the ramp. [1]

NF
mskgF

maF

16.0
)2)(08.0( 2

[1/2] for correct graph drawn 
[1/2] values given

6

Speed / ms-1

12

Time / s
0

Speed / ms-1

Time / s
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1 A tennis ball of mass 80 g moved up a smooth ramp with an initial speed of 12 m/s and
stopped after 6 seconds.
(a) Sketch the speed-time graph for the first 6 seconds of the ball’s mototioionn.

(b) Calculatatee ththe e accceceleration of the tennis ball as it moved up the ramp.

1
t

uva

[11/2] for correct graph drawn
[[1/2] values given

6

SpSSSSSSSSSSSSSSSS eed / //////////////// msmsmsmssmsmsmsmssmsmsmsmsmsmsmms-111

12121212121221212121212121222121212121111

Time / s
00000000000000000000000

Speed / ms-1

Time / s
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(d) Calculate the greatest distance of the tennis ball from its starting point. [2]

mceDis

ceDis

graphtimespeedunderAreaceDis

36tan

126
2
1tan

tan

2 200 cm3 of a sugar solution A of density 1 200 kg/m3 is mixed with 300 cm3 of another sugar 
solution B of density 1.10 g/cm3.

(a) Calculate the mass of sugar solution A and another sugar solution B. [2]

Mass of sugar solution A = density volume
= 1.20 gcm-3 200 cm3

= 240 g

Mass of sugar solution B = density volume
= 1.10 gcm-3 300 cm3

= 330 g

(b) Hence, calculate the density of the mixture. [2]

Density of Mixture = Total mass / Total volume
= (240 + 330) g / (200 + 300) cm3

= 1.14 gcm-3

3 Fig. 3.1 shows a man of mass 60 kg standing on one end of a plank, getting ready to cross 
a stream. The planl is pivoted at point X. The gravitational field strength is 10 N / kg.

The plank has a mass of 20 kg and is 2.5 m long with a uniform cross-section. One end is 
0.5 m from the pivot at X. A load is placed on the other end to balance the plank 
horizontally.

(a) 1. Calculate the anticlockwise moment due to the weight of the plank.
2. Hence, using Principle of Moments to determine the weight of the load to balance the

plank horizontally.

[2]

plank

load

ground ground
stream

X

Fig. 3.1

man
0.5 m

[1/2]

[1]

[1/2]
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(a) Calculate the mass of sugar solution A and another sugar solution B.

Mass of sugar solution A = density volume
= 1.20 gcm-3 200 cm3

= 240 g

Mass of sugar solution B = density volume
= 1.10 gcm-3 300 cm3

= 330 g

(b) Hence, calculate the density of the mixture.

Density of Mixture = Total mamamamamamamamaammamamamammmmmmm ss /////// ToTTTTTTToTTTTTTToTTTT ttatatatatatatatatatatatatatatatataaaal vovvovovovovovovvovovovovovovvoolume
= (2400000000 + 33333333333333333330) )))) ggggggg / (2000000000000000000000000000000000 +++++++++++++++++ 333000000000000000000000000)))))))))))))))))) cmcmcmcmcmcmcmmccmcmccmcmcccc 3

= 1.14444444444444 gggggggggcmcmcmcmcmcmcmccmcmcmcmcmcmcmcccmcmm-3333333333

3 Fig. 3.1 shows a man of mass 60 kgkg standndining g onon onone end of a plank, getting ready to cross 
a stream. The planl is pivoted at ppoiointnt XX.. ThThe e grgravavititata ional field strength is 10 N / kg.

plplank

load

groundd ground
stream

X

man
0.5 m

m

 
180



4
2018 MSHS Science Physics Prelim Paper 1 & 2 Answers

Anticlockwise moment due to weight of the plank
= F d
= 200 0.75 m [1/2]
= 150 Nm

In equilibrium, taking moment about the pivot,
Sum of anticlockwise moments = Sum of clockwise moments  [1/2]

W 2 m + 150 Nm = 600 N 0.5 m [1/2]
W = 75 N [1/2]

(b) Explain why the load touches the ground when the man walks towards the pivot at X. [2]

As the man walks towards X, the clockwise moment about the pivot decreases [1/2]
as the perpendicular distance from the line of action of force to the pivot
decreases.[1/2]
Thus the sum of anticlockwise moments about the same pivot is larger than the
clockwise moment,[1/2] causing the plank to turn anticlockwise.[1/2]

4 Fig. 4.1 shows an electric motor of power 100 W used to pull a load of 60 kg up an incline 
plane at a constant speed. The motor takes 30 s to move the load through a distance of 
5.0 m on the incline and through a height of 4.0 m.

(a) Calculate the energy dissipated by the motor. [2]

Energy dissipated = P t
= 100 W 30 s
= 3 000 J

(b) Determine the gain in potential energy of the load. [2]

Gain in potential energy = mgh
= 60 kg 10 ms-1 4 m
= 2 400 J

(c) Explain why there is a difference in the answers calculated in (a) and (b). [1]

There is energy lost as heat and work done against friction.

Fig. 4.1
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As the man walks towards X, the clockwise moment about the pivot decreases [1/2]
as the perpendicular distance from the line of action of forcrcrcrcrcrcrce ee to the pivot
decreases.[1/2]
Thus the sum of anticlockwise moments about the same pivotototototototototott is laaaaaaaaaarrrrrgrrrr er than the
clockwise moment,[1/2] causing the plank to turn anticlockwwwwwwwwisisisisisisisisisi eeeeeeeee.[1[1[1[1[1[1[1[1[1[ /2/2/2/2/2/2/2//2/2/2]]]]]]]]]]

4 Fig. 4.1 shows an electric motor of power 100 W used to o o o pupupupupupuupupupupupupupupupupupuupupupupupupupupuupuuupupuuupupupupuuupupupupupuupupupupuuupupuppuupupupupupupupupuppuppupppupuppppupupupupuppupppppupuupupupupuppppuuupuupupupuuupuuuuupuuuuppuup llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa llllllllllllllllllllllllllllllllllllllllllooooooooaoaoaaaooooooaoooooaaoooooaooo dddd of 660000 kgkgkgkg up p an incline 
plane at a constant speed. The motor takes 30 s to mmmomomomomomomomomomomomoomomomomomomomomomomoomomomoomooomoomoomooooomomomomomooomomooomoomomomommoomomomomomomomoooommommmoommmomomommommoommomommmmmmmomommommmmmoomomoomoomooooooovevevevevevveveeveveveveveveveveveveevevevevevevvvvveveevevevevevevevevevevvevevevvvvevevevvvevvevevevevevevevevevevevevevevevvvvevvveevevevvevevevevvveeveeevevvveevvvveveeveevveevvvveeeevevvvvevvevveveeevvvvvevevveveevevevveveeeeeeeee tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehhehehehheehhehhehehehehehehehehheheheheheehehehehehhehehehehehehehehehehehehehehhhehehehehehehehehehhheeheheehheheheheeehhhhhehehhhhehehehhhehhehehehehehhehhhhehehhehehheehehehehheheehehhhhheeeehhhehhhehhhheeeehheeeeeeeeeeeeeeeeeeehehee llllllllllllllllllllllllllllllllllllllllllllllllllllllooooooooaoaoaoaooooooooooooooooooooooooooooooooooooooooooooooooooaoaoooooooaoaoooooooooooooooooooooo dddd througghhhh aaaa ddddistance of 
5.0 m on the incline and through a height of 4.0 m.

(a) Calculate the energy dissipated byby ttheh mmototoror..

Enerrrrrrrrrrrrgyyyyyyyyyyyyyyyyyyy dissisiisiiisiiiiiiiipappppppppppppppppppp tetetetetetetetetetetetteteteteteteeed ============= P PP PPPPPPPPPPPPPPPPP t
=========== 1000000000000000000000 W 30303003030303003030303003030030303000300000330 ssssssssssssssssssss
==================== 333333333333333 00000000000000000000000 JJJJJJJJJJJJJJJJJJJJ

(b) Determine thhe e gain iinn popotetentntiaial l energy of the load.

Gain iiiiiiiiiiinnnnnnnnnnnnnnnn popopopopopopopopopopopopopopopoppopopopopopoppoooteteteteteteteteeteteteteteteteteteteteeteet ntntntntttntntnttntntttntntttntnttiaiaiaiaiaiaiaiaaaaaaaaaaaaaaaalllllllllllll enenenenennnennnnnnennnnnererrererererererererererererereereeerrrrrgygygygygygygygyggygyggyyggggg  = mgh
= 60 kg 10 ms-1 4 m
= 2 400 J

(c) Explain why there is a difference in the answers calculated in (a) and (b).

ig.g. Fi 44.11
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5 The interior of a refrigerator is shown in Fig. 5.1.

(a) Explain how the refrigerator is cooled by convection. [2]

Cold air being denser at the top of freezer compartment sinks while the warm and less
dense air at the bottom rises to the freezer compartment to be cooled. This sets up a
convection current due to difference in densities and the whole process is repeated
until the refrigerator is cooled.

(b) Give two reasons why steel wired shelves are used rather than solid shelves in the
centre of the refrigerator.

[2]

It is to allow for the convection current to flow through. As steel is a better conductor of
heat, so it conducts the heat present in the refrigerator away, keeping the refrigerator
cool.

(c) The refrigerator walls are insulated using both expanded polystyrene and aluminium foil
as shown in Fig. 5.2.

Explain how these two materials reduce thermal energy entering the refrigerator. [2]

Aluminium foil is a poor absorber / good reflector of radiant heat so rate of heat gain is 
reduced due to radiation.
Expanded polystyrene traps air, which is a poor conductor of heat, so it reduces heat
gain due to conduction and convection.

Fig. 5.1

Fig. 5.2
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(a) Explain how the refrigerator is cooled by convection.

Cold air being denser at the top of freezer compartment sisisisiiiiiinknknknknknknknknkssssssss wwhwhwhwhwhwwhw iiiiiliii e thhhhheeeeeeee wawawwwwwww rmrmrmrmrmrmrmrm aaaaanaaaa d less
dense air at the bottom rises to the freezer compartmentntntntntntntntnt tttttttto o o o o o ooo bbbbebebebeb cccccccccooleddddddddd. ThThThThThThThThThisisisisisisisis sesesesesesesesets up a
convection current due to difference in densities andd thththththththhththththhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhthhhhhhhhhthhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeee whwhwhwhwwhwhwwwwhwwwwhwhhwhhhhwwwhwhhwhhwwhwhwhwhwhwhhwwwwwhwhwhhwwwhwhhwhwhwhwhwwwwhwhwhwhhwwwwhwhwhhwhwwwwhwwwwwhwwhhwwwwwwwwwwwwwwwwwwwwwwwwwhwwwwhhhwwwwwhwwwwwww ololololololollolo e procococococococococesesessssssssssssss isisisisisisisi  repeated
until the refrigerator is cooled.

(b) Give two reasons why steel wired shelves are usedededededededddddddddddddeddddddddededdddddddddddddddddddddddddddddd rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrratatataatatatttatataatatatataatatatatatatattatatatataatatatattatatthhhhhhhhhehhhhhhhhhhhhhhhhhhhhh r thahann solidd shsheelves in the
centre of the refrigerator.

It is to allow for the convvvvvvvvvvvececececececececececcccccctitititititititittitittttttt on ccccccccccurrentntntntntntntnttnttnttttttt to oooooo flffffffffffff owwwwwwwwwwwwwwww ththththtththththththttthtththrorrrrrrrrrrrrrrrrr uggggh.hhhhhhhhhhhhhhh  As steeeeeeeeel llll isisisisisisisis a better conductor of
heat, so it conducts the heaeaeaeaeaeaeaeeaeaeaeaeeaaaaaaat tttttttt prprprprprprprprprprprprrrprprpppppp eeeesee entt tttttttttttttt innnnnninninnnnn tttttttttttttttthehhehehehehehhehehehehehhee rrrrrrrrrrrrrrrrrefefefefefefefefffeefefefefefefeeee rigeeeeeeeeeeeeeeeeerarararararrararararrraraaraarratototototottttottotototttotttttttt r away, keeping the refrigerator
cool.

(c) The refrigerator walls are insulatteded usisinng bbotothh exexpapandnded polystyrene and aluminium foil
as shown in Fig. 5.2.

Fig. 5.2
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6 Fig. 6.1 shows the path of light ray as it passes through a glass prism.

(a) Using angles from Fig. 6.1, calculate the refractive index of the glass. [1]

n = sin i / sin r
= sin 45o / sin 29o    [1/2] with formula
= 1.46   [1/2]

(b) Calculate the critical angle of the glass prism. [1]

sin c = 1 / n
    = 1 / 1.46  [1/2] with formula
c = 43o [1/2]

(c) Explain why the ray does not emerge from the prism at B. [2]

Total internal reflection occurs at B. [1/2]
The angle of incidence in glass at B [1/2] is greater than the critical angle of
glass.[1/2] The light ray is travelling from optically denser medium to optically less
dense medium. [1/2]

7 The potential difference against current characteristic graphs for three conductors P, Q and 
R are shown in Fig. 7.1.

(a) Using Fig. 7.1, state which of the conductor(s) obey(s) Ohm’s Law. Explain your answer. [2]

Conductors P and Q obey Ohm’s Law. It is because the graphs are straight lines
passing through the origin showing the current flowing through is directly proportional to
the potential difference across its ends.

Fig. 6.1 (Not drawn to scale)

Fig. 7.1
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(a) Using angles from Fig. 6.1, calculate the refractive index of the glass.s.

n = sin i / sin r
= sin 45o / sin 29o    [1/2] with formula
= 1.46   [1/2]

(b) Calculate the critical angle of the glass prism.

sin c = 1 / n
   = 1 / 1.46  [1/2] with formula
c = 43o [1/2]

(c) Explain why the ray does not emerge from the prisms  at B.

Total internal reflection ococccoccoccccococco cucuccucucucuccuccccccursrsrsrsrsrsrsrsrsrssrsrsrsrsrs aaaaaaaaaaaaaatttttttttttttt B. [1[1[1[1[1[1[1[[1[1[1[1[1[11/2/2/2/2/2/2/2/2/2/2/2/2/22]]]]]]]]]]]]
The angle of incncncncncncncncncncnccncncididididididididididididddence iiiiiiiiiiiiiin nnnnnnnnnnnnnn glglglglglglgllglglglglglglggg aaaass aaaaataaaaaaaaaa  B [1/2] isisisisisisisisisisisisisis gggggggggggggggggrererererererererererererererereeatatatatatatataatatatatatatata er than the critical angle of
glass.[1/2] The llilllllllllll ghhhhhhhhhhhhht rararararaaaaaaaaaay yyy y y yy yyy y y y y is traaaaaaaaaveveveveveveveveveveveveveevevellllllllllll ingggggggggggggggg frfrfrfrfrfrfrfrfrfrfrfrfrromooooooooooooooo oooooooooooooptptptptptptptptptptptptptticiccicicicicicicicicicciciccicalalalalalalalalalallalalalala lylylylylylylylylylylylylylylyyly ddddddddddddddeneeneneneeeneneeee ser medium to optically less
dense meeeeeeeeeeeeeeediddddddddddddd um. [1/2/2/2/2/2/2/2/2/2/2/2/2/2//// ]]]]]]]]]]]]]

7 The potential difference against cuurrrrenent t chhararacacteristic graphs for three conductors P, Q and 
R R are shown in Fig.g. 7.1.1.

Fig. 7.1
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(b) Calculate the resistance of conductor P. [1]

R = V / I
= 1.0 V / 0.2 A
= 5.0 Ω 

(c) If the conductors R and Q are connected in series, with a current of 0.4 A flowing, state
what would be the potential difference across

[1]

(i) R,
(ii) Q,
(iii) the series combination of R and Q.

R, 1.5 V
Q, 0.5 V
the series combination of R and Q? 2.0 V

8 Fig. 8.1 shows an electric circuit.

(a) Determine the ammeter reading in the circuit. [2]

4.2
5

12
12
51

0.6
1

0.4
11

T

T

T

R

R

R

Ammeter reading = V / R
= 12 V / 2.4 
= 5.0 A

(b) Find the current flowing through resistor C. [1]

I = V / R
= 12 V / 6.0 
= 2.0 A

A

B

C

4.0

5.0

1.0
12 V

A

Fig. 8.1
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R, 1.5 V
Q, 0.5 V
the series combination of R and Q? 2.0 V

8 Fig. 8.1 shows an electric circuit.

(a) Determine the ammeter reading ini tthe ccirircucuitit..

44.2
55

1122
12
51

00.6
1

0.4
11

T

T

T

R

R

R

Ammeter reaading = V / R
= 12 V / 2.4 
= 5 0 A

A

BBBBBBBBBBBBBBBBBB

C

4.0

5.5.5.5.555.5.5.5555.555.5.55.555.555.5.55555555555.555555.55555555555555.5.555555.5.55555.5555555555555555.5.5.5.5555.555.5.5.5.5..55.5.55.5.55555555555555555555555555555 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

1.0
12 V

A

Fig.g  88.1
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(c) Calculate the potential difference across resistor B. [1]

Potential difference across resistor B = IR
= 2.0 A 5.0 
= 10 V

(d) Calculate the amount of charge flowing through resistor A in 30 s. [2]

Current flowing through resistor A = 5.0 A – 2.0 A
= 3.0 A

Q = It
= 3.0 A 30 s
= 90 C

9 (a) Fig. 9.1 shows a circuit breaker with the contact closed. 

Fig. 9.2 shows the same circuit breaker after a large current has passed through the 
circuit.

Describe how the circuit breaker is able to switch off the current when a fault causes the 
current to become too large.

[3]

When the current becomes too large, the iron core/ solenoid becomes a strong 
electromagnet [1/2]. This causes the iron armature to be attracted to the 
electromagnet. [1/2] This releases the springy metal [1/2] and disconnects from the 
contact on the iron armature.[1/2] There is an open circuit between terminal 1 and 
terminal 2 [1/2] and the current stops flowing. [1/2]

Fig. 9.1

Fig. 9.2
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= 3.0 A 30 s
= 90 C

9 (a) Fig. 9.1 shows a circuit breaker with the contact closed.

Fig. 9.2 shows the same circuit breaka ere  after aa llarargege ccurrent has passed through the 
circuit.

Fig. 9.1

Fig. 9.2
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(b) Fig. 9.3 shows a rigid wire is held between the poles of a magnet. When the current is
switched on, there is a force on the wire in an upward direction as shown in Fig. 9.3.

(i) Explain why there is a force acting on the wire. [2]

There is an interaction of two magnetic fields [1/2] due to current-carrying wire
and permanent magnet [1/2] and an unbalanced magnetic field is produced around
the wire. A force will act in the direction of a stronger magnetic field to a weaker
magnetic field. [1]

(ii) On Fig. 9.3, draw an arrow to show the direction of the current flowing in the rigid
wire and label the north pole of the magnet with the letter N. [1]

Fig. 9.3

N

[1/2] for correct N labelled
[1/2] for correct current drawn

www.KiasuExamPaper.com

(i) Explain why there is a force acting on the wire.

There is an interaction of two magnetic fields [1/2] dududududududududueeeeeeeee tototototototo cccccccccurreeeeeeeentntntntntntntntnt-------cacacacacacacacacarrrrrrrrrrrrrrrrrryiyiyiyiyiyiyiyiying wire
and permanent magnet [1/2] and an unbalanced mmmmmmmmaaaagaagagagagagagagagaggagagggaggagagagagaggagagagagggagggaggagagggggagagaggggagggagagagagaggggagggggagagagggagagggggaggggggagagggggaggagagaggggggagaggggagggggggnenenenenenenenennnnnenneeenenenenennennenennnnenennnnnnennnnnnnnennnnenenennennnnnnnennnnennnenennneneennnnnneenennenneneneeennnnnnnneeennnnnnnneeeneeeeetttititititttititititititititiitititiitititiitititiitiittiiititiittiiitititttttiitititiitititittttttttititttttittttiitiittttittttttttttttt cccccccccc c c c cc cccccc ccccccc ccccccccccccccc ccccccccccc c c cc ccc c ccccccc fffffifffffff eeeeeeleee d is ppppppppproooodududududududududuced around
the wire. A force will act in the direction of a stttttttttrororororororororoororoooooooooooooooooooooooooooooooooooooooooooooroooooooooooooooooooooooooooooooooongngngngngngngnnngngngngngngngngngggngngngngngngngngngnngnggngggngngnngngngngngngngnggngngnnnngnnggngngggggngngngngngngngnnnnggngnnnggngngngggngngngnngngnggngnngnnngnggngngnngnggngnggngggngnggngggnggggngngggggggngnggggngnnnnnnnnnnnnnngnngnnggggggggggggererererereeeeeererererererererererrrerereeereerererererrrrrerererererrrrreerrerrrerererererreereerrereereerrreereereeererereeeeeereereeereeeeeeeeeeeereerereeereereereeeeereeeeererereereeer mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmagggggagggaaaaaaaaaaaaaaaaaaaaaaaaaaaaa nnennn tic fifififififififif elelelelelelelelelddddddddd totototototottoto a weaker
magnetic field. [1]

(ii) On Fig. 9.3, draw an arrow to show the direction ofofofooooofofofofofofoffoffooooffofofofoffffffffoffffofofffoooffofofoffffffoofofffffoooooffooofffoofofoffoffofffffff ttttttttttttttttttttttttttttttthhe cururururreeeennnnt flowowiningg in the rigid
wire and label the north pole of the magnet with the letter N..

Fig. 99.3

NNNNNNNNNNNNNN

[1/2] for correct N labelled
[1/2] for correct current drawn
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Section B

Answer any two questions in this section.

Write your answers in the spaces provided.

10 (a) A mass of weight 7.0 N hanging on the end of a string is pulled sideways so that the 
string makes an angle of 30o with the vertical as shown in Fig. 10. 1.

By means of a scale diagram, determine the resultant force due to the tension in the 
string and the weight of the mass.

[3]

(b) The figure below shows a block of mass of 4.0 kg resting on a table. A force of 5.0 N is
applied to the block pulling it at a constant speed of 1.5 m/s. Assume that g = 10 N/kg.

Fig. 10.1 
(Not drawn to scale)

Scale: 1 cm represents 2 N

Resultant of the tension in the string and the weight of mass 
is 4 N ( 0.1 N) and is 61o to 8.0 N force OR 88o to 7.0 N
f

[1/2] appropriate Scale given
[1/2] correct diagram
[1/2] draw arrows (resultant 
force must indicate by double 
arrows)
[1/2] label necessary angle(s)
[1/2] label forces on diagram
[1/2] answer for resultant force

www.KiasuExamPaper.com

By means of a scale diagram, determine the ressultant force duduee to the ttension in the 
string and the weight of the mass.

Fig. 10.1 
(Not drawnwn ttoo scscalalee)

Scalalaaaalaaaaaaalaaaaa e: 1 cm mmmmmmmmmmmmmmmmm rererererereerererereprprprprprprprprrrprprprprprprprprprrprpp esesesesesesesesessesesseseseseseeeeee enenenennnnnnnnnnnnnnnnnntstststststt  2 N

Reeeeeeeeeeeeeeeeeeesuuuuuuuuuuuuuuultltltltltltltltltltltltltltlttttanaaaaaaaaaaa ttttttttttttttt ofoooooooooooooooooo  thehhehehehehehehehehehhehhheheheheheee tttensisiisisisisisissiiononononononooooooooooooooooo  innnn thththththththththththhthththhththttttttht e eeeeeeeeeeeeeeeee ststststtststststtststtttstststtsttstss rirriririririrririririririririrririirir ngngngngngngngngngngnnngngnngnnggggggg aaaaaaaaaaaaaaaaaaaaaand the weight of mass 
is 4 444444444444444444444 NNNNNNNNNNNNNNNNNN ((((((((((((((((( 0...0.0.0.0.0.0.0.0.0.0.0..0.00 1111111111111111 N)N)N)N)N)N)N)N)N)N)N)N)NNNN)N)N) anaaaaaaaaaaa d is 66666666666666666661111111111111111oooooooooooooooo tototototototototootototototototototoootttt 8888888888888888888888888.0.00.0.0.00.0.000.0.0.0.0000000 NNNNNNNNNNNNNNNNNNNNN force OR 88o to 7.0 N
f

[1/2] appropriate Scale given
[1/2] correct diagram
[1/2] draw arrows (resultant 
force must indicate by double 
arrows)
[1/2] label necessary angle(s)
[1/2] label forces on diagram
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(i) State the size of the frictional force acting on the block and explain how you obtain
the answer.

[2]

The frictional force acting on the block is 5.0 N [1/2]. It is because the block moves
with a constant speed of 1.5 ms-1 [1/2] so the acceleration is zero [1/2] and
according to Newton’s Second Law, the resultant force is zero as F = ma.[1/2]
Therefore, frictional force is equal to the pulling force.

(ii) State the direction of this frictional force. [1]

The direction of the frictional force is opposite to the pulling force. [1]
OR
The direction of the frictional force is towards the left as the block is pulled towards
the right.

(iii)The applied force is increased until the block moves at an acceleration of 2 m/s2.
Calculate the new applied force.

[2]

     F = ma   [1/2]
New applied force – frictional force = ma
New applied force – 5 N = 4 kg 2 ms-2   [1]
New applied force – 5 N = 8 N
New applied force = 13 N [1/2]

(iv)Find the pressure of the block acting on the table if the dimension of the base of
the block is 1.0 m by 0.5 m.

[2]

     P = F / A [1/2]
Pressure = weight of block / area
Pressure = (4 kg 10 N/kg) / (1.0 0.5) m2   [1]
Pressure = 80 Pa or 80 Nm2 [1/2]

11 (a) Thermal energy is supplied at a constant rate using a 40 W electric heater to a liquid in 
a beaker. A graph of temperature recorded by the thermometer against the time is 
plotted as shown in Fig. 11.1.

(i) State the boiling point of the liquid in the beaker. [1]

The boiling point is 60 oC. [1]

Fig. 10.2

4.0 kg 5.0 N

Fig. 11.1
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(ii) State the direction of this frictional force.

The direction of the frictional force is opposite to the pulling forcrcrcrrcrcrcrcce. [1]]]]]]]
OR
The direction of the frictional force is towards the left as tttttttttheheheheheheheheh   blblblblblblblblocoooooooo k kkkkkk isisisisisissisis pppppppppulleddddddddd tottttttt wards
the right.

(iii)The applied force is increased until the block movovovovvvvvvvvvvveeesesesesesesesessesssesesesessesesesessesessssesesesesesessesesssesesesesesesesesesesesessesssesesesesesessesessssssesesessesesssesssseeeeeseeseeseseeeeseseeeeeeeeeeseeeeeeeeeessssss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatttttttttttttttttttttttttttttttttttttttttt ttt tt t ttt tttttttttt ttttttt aaanananananananananananananaaanananananananaannnannnannananannananananaaaanaaaaaaaaaaaaaaaaaa aaaaccelererereraation of 2 m/s2.
Calculate the new applied force.

     F = mammmmm    [1/22222222222]]]]]]]]]]]]]]]]]]
New applied force – frictional force = mmmmmmmmmmmmmmmmaaaaaaaaaaaaaaaaaaa
New applied force – 5 N = 4 kggggggggggggggggg  22222222222222 msmsmsmsmsmsmsmssmsmmmmmmmmm -2   [1[1[1[1[1[1[1[1[1[1[1[1[[1[1[1[1[1[11]
New applied force – 5 N = 8 NNNNNNNNNNNNNNNNNNNN
New applied force = 13 N [[[11/111111 222222222222222222222]]]]]]]]]]]]]]]]]

(iv)Find the pressure of the bblock aacttini g on thehe ttabablele iif the dimension of the base of
the block is 1.0 m by 0.5 m.

     P PPPPPPPPPPPPPPPPPPP = F FFFFFFFFFFFFFFFFFFF / A [1/2/2/2/2/2/2/2/2/2/2/2/2222222]]]]]]]]]]]]]]
Preseeeeeeeeeeeeeeeee susssssssssssssss re =========== wwwwwwweieieieieeieieieieieieieeeieeeieighgghghghghghggg t t tttt tt t tttttttttt offfffffffffffffffff block / aaaaaaaaaaaaaaaaaaaaarererererererererererererererrrerrrreeaaaaaaaa
Prrrrrrrrrrrrrresesesesesesesesesesesesessesssusssssssss re = (4 44 444 4444444444444 kgggggggggggggggggg 1000000000000000000000000 N/kg))g)g))g)g)g)g))g)g))g)g)g)g)gg)ggg ////////////// ((((((((((((((((((((((((1.11111111111111111111 0000000000000000000000000000 0.5) m2   [1]
PrPrPrPrPrrPrPrPrPrPrPrPrPrrPrPrPPrPrPP essussususususssssussusususuuuuuurererererrererrerrererreeeee = 800000000000000000 PaPaPaPaPaaPaPaaPaaPaPaPaaPaaaaaaaaaa or 8000000000000000000 NNNNNNNNNNNNNNNNNNNNNNNmmmmmmmmmmmmmmmmmmmmmm22222222222222222222 [[[[[[[[[[[[[[[[[[[[[[1/1/1/1/1/1/1/1/1/1/1/1/1/1/1/1/1/1/1//1//1/1/1/1/222]22222222222222222222

11 (a) Thermal energy is ssupupplplieied d atat a constant rate using a 40 W electric heater to a liquid in 
a beakere . A A grgrapaphh ofof teempm erature recorded by the thermometer against the time is 
plotted asas sshohownwn iinn FiFig.g  11.1.
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(ii) Explain why the temperature remained constant for the period between 3 min and
6 min.

[2]

The temperature remained constant because latent heat of vaporisation / thermal
energy is absorbed [1/2] to separate the water molecules [1/2], as well as provide
energy for the molecules to push back on the surroundings [1/2] to escape into the
air as there is a change of state from liquid to gaseous. [1/2] The average kinetic
energy of the particles remains constant and hence the substance remains at the
same temperature.

(iii)State and explain whether there will be any change in the temperature recorded by
the thermometer if the 40 W heater in the above experiment is replaced by a 80 W
heater.

[2]

There will be no change in the temperature [1/2] recorded by the thermometer
because the boiling occurs at a fixed temperature, boiling point. [1/2] A higher
power heater will only decrease the time [1/2] needed to change its state from
liquid to gaseous.[1/2]

(iv)State one difference between boiling and evaporation. [1]

Boiling Evaporation
Occurs at a particular temperature Occurs at any temperature

Relatively fast Relatively slow

Takes place throughout the liquid Takes place only at liquid surface

Bubbles are formed No bubbles are formed

Temperature remains constant Temperature may change

External thermal energy source 

required

External thermal energy source not 

required

(b) A sound wave has a frequency of 400 Hz. The speed of sound in air is 320 m/s.

(i) Calculate the wavelength of the sound wave in air. [2]

v = f    [1/2]
320 m/s = 400 Hz          [1/2]

= 0.80 m   [1/2] + [1/2] unit

(ii)A sound wave of the same frequency is produced in water. Describe and explain
how the wavelength of the wave will be different from that in part (i).

[2]

The speed of sound in water is higher than speed of sound in air.[1]
Therefore, the wavelength of the sound wave in water is longer than that in
air [1/2] using v = f .[1/2]
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the thermometer if the 40 W heater in the above experiment is replaced by a 80 W
heater.

There will be no change in the temperature [1/2] recorded bbbbbbbby theeeee eee thermometer
because the boiling occurs at a fixed temperature, boilingngngngngnggngng ppppppppoiooioioioiooiointntntntntntntnt. [[[[[[[[1/2] A higher
power heater will only decrease the time [1/2] neededdddddddd ttttttttoooooooo chchchchchchchchhanngegegegegegegegeg  its sssssssstatatatatatatatatate from
liquid to gaseous.[1/2]

(iv)State one difference between boiling and evappppooororororrororororororrrorororrrrrorororororrorrrorrrrrrrrrrrrrrororrrrrooorrrrrrrrrrrrrrrorrrrorrrro atatatatatatttattatatatatatatataatatattatatatatatatatatattatttattatatatataaattatatatatatatataaatataaataattataaaataaaaaatatatataaaaaaataatatatatataaaaataaatataaaatataaaaaaaatatatatatattttttttatttttttaattta ioioioiooiooooioooooiooiooiooooioioiooiooooooiooiooooooioioooioooooooioooooioooiooooooooooooooooioooooioiooioooioooiiooiiiioooiiiiiiiiooooooioooooooooooooooooooooooonnnnnnnnnnnn.n.n.n.nnnnn.nnnnnnnn.nnnnnnnn.nnnnnnn.nnnnn.nnnnnn.nnnnnnn.nnnnnnnn.nn.nnnn.nnn.nnnnnnnnnnn.n.nnnnn.n.n.n.nn..............n..

Boiling Evapapapapapapapapapapapapapa ororororororororororororororrationnn
Occurs at a particular tempeeepeeeepeepepeepeeerararararararararrarrr ttut reeeeeeee Occursrrsrsrrsrrrsrsrsrrsrs aaaaaaaaaaaaat any temperrrrrrrrraaaaataaaa urururururururruuru e

Relatively fast ReReReReRReReReReReReReReReelalaaalalalalaalaaaaatitttttttttt veveveveveveveveveveveveevely sssssssssssssssslolololololololololololololololowwwwwwwwwwwwwww

Takes place througugugugugugugugugugugugugugu hohohhhohohohhhohohohohout the llllllllliqiqiqiqiqiqiqiqiqiqiqquiuiuiuiuiuiuiuiuiuiuiuiuuidddddddddddddddd Takess plplpplplplplplpplplplplpplacacacacacacacacacacacaccacacacaa e e ee eeee e e e eee eee ononononononononononononononononly at liquid surface

Bubbles are formeeedeeeeeeeeeeeeee NoNoNoNoNoNoNoNoNoNoNoNoNoNoNo bbbbbbbbbbbbbbbububububububububuubububububububblbblbblbblblblblblbllblblesesesesesesesesesesesesesess are formed

Tempererererererererrererrererattttttttttttttuuuuruuuuuuuuuu eeeeeeee rerrrrrrrrrrr maaaaaaaaaaaaaaainiiiiiiiiii ssssssssssssss cococococococococococcoonsnsnsnsnsnsnsnsnsnsnsnsnsnsn tatatatatatatatatatatatatatat nttttttttttt TeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTempmpmpmpmpmpmpmpmpmpmpmpmpmpmppmpereeeeeeeeeeeeee ature may change

Exteernrrrrrrrrrr alaaaaaaaaaaaaaa  thermrmrmrmrmrmrmrmrmrmmrmmmmalalalaalalalalalalalal eneeeeeeeeeeeeeeeeergggggggggggggggy sourcececeececeeceeeeeeeeee 

rerereeeereeereeeeequuququuququuuuuququuquq iredededededeededeeeeeee

ExExExExExExExExExExExExEExExEE ternrrrrrrnrrrrrrr al thermal energy source not 

required

(b) A sounndd wawaveve hhasas aa ffrereququency of 400 Hz. The speed of sound in air is 320 m/s.

(i) Calccululatatee ththe e waw velength of the sound wave in air.

v = fff    [1[1[1[1[1[1[1[1[1[1[1[11[11[[1[1[[[ /2]
320 m/s = 400 Hz          [1/2]

= 0.80 m [1/2] + [1/2] unit
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12 (a) Fig. 12.1 shows the image I of an object O produced by a converging lens. 

On Fig. 12.1, complete the ray diagram by drawing two rays passing from the object to 
the image. Mark the positions of the lens L and the relevant focal point F on Fig. 12.1. [3]

(b) Fig. 12.2 shows part of a household electric installation, where an electric heater is
used to heat the water in a metal tank.

(i) Explain which wire, A or B, should be the live wire of the supply. [2]

Wire A. [1] It is because fuse should be placed along the live wire. [1]

(ii)Explain in detail how a fuse acts as a safety device. [2]

The fuse melts and breaks the circuit [1/2] and disconnect from the high voltage of
the main supply [1/2] when the current flowing in the appliance exceeds the fuse
rating.[1/2] This can prevent overheating / damage to the electrical appliance.[1/2]

O

I

L

F

O

I

Fig. 12.1

Fig. 12.2
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On Fig. 12.1, complete the ray diagram by drawing two rays pasassisingng ffroromm the object to 
the image. Mark the positions of the lens L and the relevantt ffococalal ppointnt FF on FiFig.g  12.1.

(b( ) Fig. 12.2 shows pap rt of a hohoususehehold electric installation, where an electric heater is
used to heat thee wwatater in a a memetatal l tatank.

O

II

L

F

Fig. 12.1
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(iii)When connected to the 240 V mains supply, the heater drew a current of 8.0 A.
Calculate the rate of production of heat (power).

[1]

P = VI
= 240 V 8 A     [1/2] with formula
= 1920 W      [1/2]

(iv)Hence, calculate the cost of using the heater for 6 hours if the cost of 1.0 kWh is
$0.25.

[2]

Cost = energy x rate
= P t rate  [1/2]

  = (1.92 kW 6 h) 0.25    [1]
= $ 2.88     [1/2]

Science Physics Paper 1

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
A A D A B D C C B B

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20
D C B A B C C D C A
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(iii)When connected to the 240 V mains supply, the heater drew aa cucurrrrenent of 8.0 A.
Calculate the rate of production of heat (power).

[1

P = VI
= 240 V 8 A     [1/2] with formula
= 1920 W      [1/2]

(iv)Hence, calculate the cost of using the heater fofofofoooofoffofoffoffffffffofofffffffofffffffofffoffofooofoofffffffofofofffofoffoffffofffooffffffffofffoooofooooooooooooooooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rrr rrrr 6 6666666666 666666666666666666666666666666666666666666 6666666666666666666666666666666666666666666666666 666666666666666666666666 hohohoooohohhohohohohoohohohhohohohohohohohohohohohoohhohhhohohhhohohoohohohohohhoohohohhhohoohooohohohohhhhhohhhhhohhhhhoohhooooooooooohohoohohohoooooooooooooooooooohohooooooohooooohhohhohhhoohoohhooohhoooohohoohooooooooouuuuruuururururururuuuurururuururururuuuruururuururuuuuruuruuruuuururuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuurururuuuruuuurruurruurrrrrrrrrsssssssssssssssssssssssss sssss if ttthehehehe ccccost ofofofof 1.1.00 kWh is
$0.25.

[2

Cost = energy x rate
= P t rate  [1/2]

 = (1.92 kW 6 h) 0.0.0.0.0.00.0.00.00.0.000.0000..252552555555555    [1[1[1[1[1[1[1111[111[1[1[1[[[[[[ ]]]]]]]]]]]
= $ 2.88   [[[[[[[[[[[[[[[[[[[1/1/1111111111111111 22222222222222222]]]]]]]]]]]]]
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2 
1 The diagram shows a simple pendulum.  It swings between X and Z.

What sequence should be timed to measure the period of the pendulum?

A X Y C X Z Y
B X Z D X Z X

2 The diagram shows a vernier V placed against a scale S.

What is the vernier reading?

A 5.23cm C 5.36cm
B 5.33cm D 5.63cm

3 The graph shows how the distance travelled by a motorcycle changes with time.

Which statement is correct?

A at P, the motorcycle is decelerating
B at Q, the motorcycle has constant acceleration
C at R, the motorcycle is slowing down
D at S, the motorcycle has constant speed

ZX

motion

S

V0                   5                 10

5       6

distance

time0
P

Q

R S

Y
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4 The wheel of a moving car is driven by the engine.  The car is accelerating in the direction 
shown.

In which direction does the frictional force between the wheel and the road surface act?

5 An object with a mass of 15kg on the Earth is taken to Mars. 

The gravitational field strength on the Earth is 10N/kg and on the Mars is 3.7N/kg.

What are the mass and weight of the object on the Mars?

mass / kg weight / N
A 15 56
B 15 150
C 41 15
D 41 150

6 A chair weighing 50N stands on four legs, each having an area of contact of 0.0020m2.

What is the pressure of the chair on the floor?

A 6250Pa C 12 500Pa
B 10 000Pa D 25 000Pa

7 When a 200N force is applied to a box weighing 400N, the box moves 2.0m horizontally 
in 20s.

What is the average power?

A 20W C 60W
B 400W D 1200W

A

B D

C

wheel

road surface

direction of 
acceleration of car

2.0m

200N

400N
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8 The diagrams show cross-sections of four solid objects.

Which object is the least stable?

9 A student has a large tank of water in which he wants to set up a convection current. 

Which arrangement would not allow him to do this?

A cooling at X C heating at Y
B heating at X D heating at Z

10 A solid is heated.

Which statement is incorrect? 

A The average distance between the molecules increases.  
B The average speed of the molecules increases.
C The molecules expand.
D The molecules gain energy.

11 It takes 0.20s to generate one complete wave in a ripple tank. 

The wavelength of each wave produced is 4.0cm.

What is the speed of the wave? 

A 0.80cm/s
B 1.3cm/s
C 5.0cm/s
D 20cm/s

water

Z

X

Y

A                         B                             C                           D
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12 The diagram shows an object placed in front of a plane mirror.
  

                                      

Which diagram shows the correct mirror image of the object as seen in the plane mirror?

A                               B                                C                                D

13 A projector has a converging lens that projects an image from the visualiser onto a screen. 

What type of image is produced?

A real, inverted, magnified
B real, upright, same size
C virtual, inverted, same size
D virtual, upright, magnified

14 Which of the following sets of electromagnetic waves have higher frequencies than visible 
light?  

A Radio waves, infrared radiation, ultraviolet radiation
B Radio waves, microwaves, infrared radiation
C X-rays, gamma rays, ultraviolet radiation
D X-rays, microwaves, infrared radiation

15 The diagram shows a cathode-ray oscilloscope trace for a note emitted by a guitar. 

If the same note is played again, but softer, how will the trace change?

A The peaks will be closer together.
B The peaks will be further apart.
C The peaks will be higher.
D The peaks will be lower.
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16 Which diagram shows the incorrect electric field lines between 2 charged objects?

                             

                    A                                                                           C                                 

                     B                                                                            D                                  

17 A 0.40m length of resistance wire with a cross-sectional area of 0.20mm2 has a resistance 
of 2 .  

wire length / m area / mm2

A 0.20 0.20
B 0.20 0.40
C 0.80 0.10
D 0.80 0.40

18 An electric oven is connected to the mains supply using insulated copper wires. 
The wires become very warm.

What can be done to reduce the amount of heat produced in the insulated copper wires?

A use thicker copper wires
B use thicker insulation
C use thinner copper wires
D use thinner insulation
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X Y

19 What are the poles of the electromagnet at X and Y?

X Y
A North North
B North South
C South North
D South South

20 The diagram shows the magnetic field pattern between two bar magnets.

Which two bar magnets produce this pattern?

A 

B 

C 

D 

X Y

magnet magnet

S          N S          N

S          N N          S

N          S S          N

N          S N S

www.KiasuExamPaper.comwww.KiasuExamPaper.com 
198



2

Section A (45 marks)

Answer all the questions in the spaces provided.

1 Fig. 1.1 shows a stone supported by two strings.  The tensions in the two strings are 3.0N 
and 4.0N.   

                                                        
                                            Fig. 1.1 (not to scale)

(a) In the space below, draw a labelled diagram to show the resultant of the two 
tensions.                                                                                                                    [2]

Determine the size and direction of the resultant force.

                                                                                              scale: ......................... [1]

                                                                       resultant force = …………………….N [1]

direction of resultant force = ......................................................................... [1]

(b) State the weight of the stone.

                                                                                      weight = ...........................N [1]

4.0N 3.0N

horizontal45° h75°

stone
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2 A boy pulls a crate along a table with a force P, as shown in Fig. 2.1.  When the crate is 
moving, there is a frictional force of 1.0N acting as shown. Fig. 2.2 shows how the 
acceleration, a of the crate varies with P.    

                         Fig. 2.1

                                                                                                     Fig. 2.2

(a) Explain why P must be greater than 1.0N for the crate to accelerate. 

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

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

(b) By using P = 6.0N in Fig. 2.2, calculate the mass of the crate, m.

                                                                                  m = ………………………… kg [2]

(c) The force P is reduced to 1.0N.  

State and explain what happens to the crate.   

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

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

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

1.0N

P

0      1.0     2.0     3.0    4.0     5.0    6.0
P/N

a
m/s2

0.5

0 1
0

1.0

1.5

crate
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3 The 'torture tool' shown in Fig. 3.1 was used in medieval times as an instrument of torture 
by lowering the victim, strapped to the seat, into the cold water of the sea.  The total mass 
of the torture tool is 120kg. The torture tool can be balanced, when no victim is present, by 
a flat stone of mass 100kg placed at a distance of 2.0m from the pivot.  

Fig. 3.1

(a) Explain what is meant by centre of gravity.

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

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

(b) (i) On Fig. 3.1, draw and label a possible position of the weight of the torture tool to 
keep it balanced.                                                                                                [1]

(ii) Hence, calculate the distance of the centre of gravity of the torture tool to the 
pivot.
(gravitational field strength, g = 10N/kg)

                                                                            distance = ..........................m [2]

(c) A victim is strapped onto the seat.  The torture tool starts to rotate anticlockwise 
about the pivot.

Suggest and explain one method that the operator can do to keep the torture tool
horizontal again. 

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

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

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

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

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

2.0m

seat for 
victim plank

stone

sea
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4 Fig. 4.1 shows the design of the rail of a roller-coaster with a mass of 2000kg.

Fig. 4.1

(a) The roller-coaster starts to accelerate from rest at a constant rate after the 
passengers are on board at the boarding site. The distance between the boarding 
site and the starting point is 10m. The roller-coaster passes through the starting point 
at a speed of 1.5m/s.  

(i) On Fig. 4.2, sketch the speed-time graph to show the motion of the roller-
coaster between the boarding site and the starting point. Label all necessary 
value(s) on the axes.                                                                                          [1]

Fig. 4.2

(ii) Using Fig. 4.2, show that the time taken for the roller-coaster to accelerate to a 
speed of 1.5m/s is 13s.                                                                                       [2]

  

boarding 
site

starting 
point

rail

A
130m

60m

10m

speed
m/s

time/s
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(iii) Hence, calculate the acceleration of the roller-coaster in the first 13s.

                                                             acceleration = ...............................m/s2 [2] 

(b) The distance along the rail from the starting point to point A is 180m and the average 
friction acting on the roller-coaster is 350N.

(i) Calculate the work done against friction when the roller-coaster travels from the 
starting point to point A.

                                               work done against friction = .............................J [2]

(ii) Hence, calculate the kinetic energy of the roller-coaster at point A.

                                                                kinetic energy = ..............................J [3] 
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5 Fig. 5.1 shows a transparent block in air.

(not to scale)

Fig. 5.1 

A light ray enters the block at A and is refracted towards B. At B, the light is refracted 
along the surface of the block. The refractive index of the block is 1.55. 

(a) On Fig. 5.1, label

(i) at A, the angle of incidence and the angle of refraction r,                                [1]

(ii) at B, the critical angle .                                                                             [1]

(b) Calculate the critical angle .

= ………………………………… °  [2]

(c) The block is replaced by another block which has a higher refractive index.

State one change, if any, to the light ray at the top surface. 

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

light ray

A

B
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6 Ultrasound is used to find the distance from the ship to the seabed as shown in Fig. 6.1.

Fig. 6.1

Ultrasound waves are similar to sound waves but have a frequency that is too high to be 
heard by humans.

(a) State what is meant by frequency.

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

(b) State the highest frequency of sound that can be heard by humans.

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

(c) The speed of ultrasound in water is 1500m/s. The time taken for the ultrasound to be
emitted and reflected back to the electronic system is 0.80s.

Calculate the distance between the ship and the seabed. 

distance = …………………………….. m [2]

electronic system

reflected ultrasound
emitted ultrasound

seabed
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7 An electric fence is used to keep the cow in one part of a field as shown in Fig. 7.1.

Fig. 7.1

The wire of the fence gives out short high-voltage pulses that each last for 0.10s.

When the cow touches the wire of the fence, a current of 0.015A passes through its body 
into the ground.  This current is not enough to harm the cow but gives it an electric shock.

(a) Calculate the charge that passes through the cow when it gets an electric shock.

charge = …………………………. [3]

(b) The potential difference between the wire of the fence and the ground is 3000V.

Calculate the energy contained in the high-voltage pulse.

energy = …………………………. J [2]
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8 A rigid wire is held between the poles of a magnet as shown in Fig 8.1.

Fig. 8.1

There is a force on the wire in an upward direction when the current flows in the wire.

(a) On Fig. 8.1, draw an arrow to show the direction of the current in the wire.              [1]

(b) State two ways to increase the magnitude of the force on this wire.

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

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

(c) State one change that can be made to cause a downward force on the wire.

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

force

force
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Section B (20 marks)

Answer any two questions in the spaces provided.

9 (a) Thermal flasks are used to store hot liquids and keep them warm for a period of time.  
There are two types of thermal flasks.  One makes use of foam as the insulating 
material and the other one, vacuum as shown in Fig. 9.1 and Fig. 9.2 respectively. 

                               Fig. 9.1                                               Fig. 9.2

The foam traps small pockets of air between them.

(i) Explain why the foam in Fig. 9.1 reduces loss of thermal energy by conduction.

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

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

(ii) Explain why the vacuum between the double glass walls in Fig. 9.2 provides a 
better heat insulation than foam. 

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

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

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

(iii) Explain why the silvered glass in Fig. 9.2 helps to keep the liquid hot for a longer 
period of time. 

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

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

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

stopper

hot liquid

foam

stopper

double-wall 
silvered glass

vacuum

hot liquid

insulated 
support
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(b) A staff in a restaurant puts water at room temperature T1 into the freezer of a 
refrigerator to make ice cubes.  The cooling curve of the water is shown in Fig. 9.3.

Fig. 9.3

(i) State the physical meaning of temperature T2.

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

(ii) Describe the arrangement of the molecules of the substance at point A. 

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

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

(iii) Describe the changes, if any, that occur to the motion of the molecules of the 
substance as it cools from B to C.   

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

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

(c) Explain, in terms of the kinetic theory, why a cooling effect occurs when water
evaporates from the surface of the skin. 

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

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

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

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

time/min

T1

T2

T3

A

temperature/°C

B

CC
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10 A thermistor is a resistor that changes its resistance with temperature.  Component T is a 
thermistor connected in series with a resistor U of resistance 500
shown in Fig. 10.1.

Fig. 10.1

Fig. 10.2 shows the variation with temperature of the resistance of T. 

Fig. 10.2

(a) When the temperature is 60°C,

(i) use Fig.10.2 to determine the resistance of T,

resistance = …………………………….

(ii) calculate the current in the circuit, 

current = ……………………………. A [2]

9.0V

U

T

1600

1400

1200

1000

800

600

400

200

0 
0                20              40               60              80              100

temperature/°C
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(iii) calculate the potential difference across resistor U.

potential difference = ……………………………. V [1]

(b) The temperature drops from 60°C to 30°C. 

State and explain what happens to

(i) the current in the circuit,

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

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

(ii) the potential difference across resistor U,

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

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

(iii) the potential difference across thermistor T.

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

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

(c) When the circuit in Fig. 10.1 is in use, a fuse is connected to the circuit.

State the function of a fuse and describe how it works.

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

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

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

................................................................................................................................... [2]
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11 An air-conditioner with a remote controller is shown in Fig. 11.1.

Fig. 11.1

The air-conditioner is installed at the top of the wall near the ceiling and is operated using 
the remote controller.

(a) Describe and explain why the air-conditioner is installed at the top of the wall. 

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

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

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

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

(b) State the component of the electromagnetic spectrum used by the remote controller 
to operate the air-conditioner.

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

(c) The air-conditioner was switched on for 8 hours and used 4.0kWh of electrical energy. 

(i) If the cost per kWh is $0.30, calculate the cost of using the air-conditioner.

cost = $ ………………………. [1]

(ii) Calculate the power consumption of the air-conditioner.

power = …………………………..W [2]
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(d) The air-conditioner is connected to the main supply by a circuit breaker, as shown in 
Fig. 11.2.

Fig. 11.2

When a fault develops, the circuit breaker switches off the current.  The circuit 
breaker with the current switched off is shown in Fig. 11.3. 

Fig. 11.3

(i) State the type of fault that could cause the circuit breaker to operate.

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

(ii) Describe how the circuit breaker switches off the current.

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

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

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

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

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

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

End of Paper

pivot

pivot
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Explanations

No. Reasoning
1 D

X  Z X is one complete oscillation.
Period is time for one complete oscillation. 

2 B
Main scale = 5.30cm, Vernier scale = 0.03cm
Observed reading = 5.33cm

3 C
at P, the motorcycle is decelerating accelerating 
at Q, the motorcycle has constant acceleration constant speed
at R, the motorcycle is slowing down
at S, the motorcycle has constant speed is at rest

4 D
Wheel rotates clockwise. Thus friction acts against the motion.

5 A
Mass remains unchanged on the Earth and on the Mars.
W = mg = 15 × 3.7 = 56N

6 A
P = F/A = 50 / (0.002 × 4) = 6250Pa

7 A
Work done = F × d = 200 × 2 = 400J
There is no work done by the 400N force as the distance travelled is perpendicular to 
the force.
Power = work done / time = 400 / 20 = 20W

8 D
Smallest base area & high centre of gravity

9 B
Heating at X, hot water is less dense and remains at the top. No convection current.

10 C
Molecules cannot expand!

11 D
f = 1/T = 1/0.20 =5.0Hz= = 5 × 4 = 20 /

12 B
Characteristic of image formed by a plane mirror apply
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Main scale = 5.30cm, Vernier scale = 0.03cm
Observed reading = 5.33cm

3 C
at P, the motorcycle is decelerating accelerating 
at Q, the motorcycle has constant acceleration constant spepepepepepeedededededed
at R, the motorcycle is slowing down
at S, the motorcycle has constant speed is at rest

4 D
Wheel rotates clockwise. Thus friction acts against the motion.

5 A
Mass remains unchanged on the EaE rtrth ana d on thee MMarara s.s
W = mg = 15 × 3.7 = 56N

6 A
P = F/A = 50 / (0.002 × 4) = 625250P0Paa

7 A
Work done = F F ×× dd = 200000 ×× 2 2 == 40400J
There is no wowork dononeee byby tthehe 4400N force as the distance travelled is perpendicular to 
the force.e
Power r = wowow rkrk ddononee / / titimem  = 400 / 20 = 20W

8 D
Smallest basassee area & high centre of gravity

9 B
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13 A
Image formed is larger, it is real and inverted as it can be projected onto a screen.

14 C
Gamma rays, x-rays and UV rays have higher frequencies and short wavelengths 
compared to visible light

15 D
Softer sound produced lower amplitude

16 A
Electric field flow from positive to negative 

17 D
Ratio of length and area is 2

18 A
Thicker wire has lower resistance thus producing less heat

19 C
Using right hand grip rule

20 C
Like poles repels and magnetic field go into the S-pole
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Thicker wire has lower resistance thus producing less heat
19 C

Using right hand grip rule
20 C

Like poles repels and magnetic field go into the S-pole
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Marking Scheme

No. Solutions Marks
1a Scale 1cm : 0.5N OR 2cm : 1N OR 3cm : 1N

Correct resultant force with double arrowheads
Forces labelled (with arrowhead) and correct angle
Resultant force = 12.1cm × 0.5 = 6.05N (5.9N to 6.2N)
Direction of resultant force = 25° from 4.0N OR 35° from 3.0N
(±2°)

1 mark

1 mark
1 mark
1 mark
1 mark

1b Weight of stone = 6.05N (same as 1a) 1 mark (Allow ECF)

2a There will be a resultant force acting to the right on the crate. 1 mark

2b When P = 6.0N, a = 1.25m/s2

Fnet = ma
6.0 - 1.0 = m × 1.25
m = 4.0kg

1 mark (Fnet)
1 mark (mass)

2c The crate continues to move forward at a constant speed. /
travel at zero acceleration. 

P is equal and opposite to frictional force and there is no 
resultant force acting on the crate.

1 mark

1 mark (either 1)

3a A point where the whole weight of the object seems / appears to 
act.

1 mark

3bi 1 mark

Weight is acting to 
the left of the pivot

weight
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Correct resultant force with double arrowheads
Forces labelled (with arrowhead) and correct angle
Resultant force = 12.1cm × 0.5 = 6.05N (5.9N to 66.2N)
Direction of resultant force = 25° from 4.0N OR 355° from 3.0N
(±2°)

1 maarkrk
1 maarkrk
1 mark
1 mark

1b Weight of stone = 6.05N (samee as 1a)a 1 mark (Allow ECF)

2a There will be a resultant force acting ttoo ththe e ririghghtt on the crate. 1 mark

2b When P = 6.0N, a = 1.25m/s22

Fnet = ma
6.0 - 1.0 = m × 11.2525
m = 4.0kg

1 mark (Fnet)
1 mark (mass)

2c The crrata e e cocontntininueu s s toto move forward at a constant speed. /
travel atat zzerero o accceceleleraration. 

P is equualal aandnd opposite to frictional force and there is no 
resultant forcr e acting on the crate.

1 mark

1 mark (either 1)

3a A point where the whole weight of the object seems / appears to 1 mark
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3bii Take moment about pivot,
Anticlockwise moment  = Clockwise moment
1200 × d = 1000 × 2
d = 1.67m

1 mark
1 mark

3c Shift the stone to the end of the plank to increase the 
perpendicular distance. 

OR

Replace the stone with a larger mass / Add more stones to 
increase the force applied on the plank.

The clockwise moment produced by the weight of the stone from 
the pivot increases.

1 mark

1 mark

4ai
1 mark
(did not penalize 
for missing 
1.5m/s)

4aii Distance = Area under graph
10 =  ×  × 1.5
t = 13s (Shown)

1 mark
1 mark

4aiii =  =  .   
= 0.115 m/s2

1 mark

1 mark

4bi Work done against friction = f × d = 350 × 180
                                                      = 63000 J

1 mark
1 mark

4bii Total energy at starting point  = Total energy at A
GPE + KE = GPE + KE + WD against friction
(2000×10×130) + ( × 2000 × 1.5  ) = (2000×10×60) + KE + 63000
KE = 1340000J

LHS 1mark, 
RHS 1 mark
1 mark

speed
m/s

time/s

1.5
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The clockwise moment produced by the weight of the stone from 
the pivot increases.

1 mark

4ai
11 maarkrk
(didd nnoto ppenenala ize 
for mimissssiningg
1.5m5m/s/s))

4aii Distance = Area under graph
10 = × × 1.5
t = 13s (Shown)

1 mark
1 mark

4aiii = = .  
= 0.115 m/s2

1 mark

1 mark

4bi Work done e agaiinsnstt frictionon = ff ×× dd == 350 × 180
                                                = 63000 J

1 mark
1 mark

4bii Total enenerergygy aat t ststara tiingng ppoio nt  = Total energy at A
GPE ++ KEKE = GGPEPE ++ KKE + WD against friction
(2000×100×1×1303 ) ) ++ (( × 2000 × 1.5 ) = (2000×10×60) + KE + 63000
KE = 13400000000J

LHS 1mark, 
RHS 1 mark
1 mark

speed
m/s/

time/s/

1.5
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5a

(not to scale)

Part (i) 1 mark
Part (ii) 1mark

5b = 11.55 = 40.177 = 40.2° 1 mark working
1 mark answer

5c Total internal reflection occurs. / the light ray will be internally 
reflected. / reflect back into the block

1 mark

6a The number of complete waves/oscillation in one second. 1 mark

6b 20000Hz or 20kHz 1 mark

6c     = ×                                                               = 1500 × 0.8 = 1200    = 12002 = 600
                              

1 mark
1 mark

7a = = 0.015 × 0.1              = 0.0015 1 mark working
1 mark answer
1 mark unit

7b = = 3000 × 0.0015 = 4.5J 1 mark working
1 mark answer

8a

1 mark

8b Increase the current in the wire by increasing the emf of the 
source
using a stronger magnet to Increase the strength of the 
magnetic field 

1 mark

1mark

8c Reverse the direction of the current flow
Swop the poles of the magnet to reverse the magnetic field

1 mark for any
correct answer

light ray

A

B

(i) i

(i) r

(ii) c

force

force
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5b = 11.55 = 40.177 = 40.2° 1 mamark working
11 mamarkrk answer

5c Total internal reflection occurs. / the light ray will be internally 
reflected. / reflect back into the block

11 maarkrk

6a The number of complete waves/oscillation in one secondddddd.... 1 mamarkrk

6b 20000Hz or 20kHz 1 markk

6c = ×= 1500 × 0.8 = 1200= 12002 = 600
               

1 maarkrk
1 mark

7a = = 0.015 × 0.1= 0.0015 1 mark working
1 mark answer
1 mark unit

7b = = 3000 × 0.0015 = 4.5JJ 1 mark working
1 mark answer

8a

1 mark

force

forcrcee
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9ai The foam traps air and air is a poor conductor of thermal energy. 1 mark

9aii There is no heat transfer by conduction and convection in 
vacuum.

Conduction and convection requires a medium for energy 
transfer. However, there is no medium in a vacuum.

1 mark

1 mark

9aiii Silvered surfaces are poor emitters / good reflector of thermal 
energy. 

The rate of heat lost from the hot liquid to the surrounding by 
radiation is smaller. / The thermal energy is reflected back into 
the liquid.

1 mark

1 mark

9bi Freezing point of water OR melting point of ice 1 mark

9bii Molecules are packed relatively close together in a random 
arrangement.

1 mark

9biii The solid molecules vibrate about their fixed position slower. 1 mark

9c During evaporation, the water molecules absorb heat from the 
skin.
The more energetic water molecules leave the surface of the 
skin and the average kinetic energy of the remaining molecules 
decreases. 

1 mark

1 mark

10ai 1 mark

10aii

= = 9.0900 = 0.010
1 mark

1 mark

10aiii = = 0.010 × 500 = 5.0 1 mark

10bi The current in the circuit decreases, when temperature 
decreases, the resistance of thermistor T increases causing the 
effective resistance to increase and since = , current 
decreases when R increases. 

1 mark

1 mark

10bii since = ,the current decreases and resistance of U remains 
the same, the p.d. across resistor U decreases. 

1 mark

10biii Since the p.d. across T and U is equal to the emf / 9.0V, the p.d. 
across T will increase when the p.d. across resistor U 
decreases.

1 mark

10c A fuse prevents excessive current and hence damages to
appliances. / protect appliances from overheating

1 mark
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The rate of heat lost from the hot liquid to the surrounding by 
radiation is smaller. / The thermal energy is reflected back into 
the liquid.

9bi Freezing point of water OR melting point of ice 111111 mamamamaaarkrkrkrkrkrk

9bii Molecules are packed relatively close together in a rarararararandndndndndndomomomomomom 
arrangement.

1 mamaaaaarkrkrkrkrkrk

9biii The solid molecules vibrate about their fixed posiititiiiiioooonononononononnononononnononnonnononononnnonnononoonononononnnonooonononnnnnonnnnnonnonnononnnononnnonnonnoononooonnoooonoooooooooooooo ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssloloolllolololololololollololololoololooolololollooloooolololoololololololollololollolllolololloollolololooooooololooooloooloooooooooooooooooooloooooooooooooooweweweweweweweweweweweweweweeweeeweweweweewewweweewewewewewewewewewewewewewewewewewewewewewewewewewewwweweweeeeeweweeweewewwweeweweewwwewewwewewewewwwweweweeeewwwewewweewewweweewwwwweewweweeewweweeeeeweewwweewweeewwweweeeweweeerrrrrrrrrrr.rrrrr.rr.rrrrrrr..rrrrrrr.r.rrrrr.rrrrrrrrr.rrrrrrrrrrrrrr.rrrrrrrrrrrrr.rr.rr...... 1 markkkkk

9c During evaporation, the water molecules absorb hhhhhhhhhhhhhhhhhhhhhhhheaeaeaeaeaeaeaeaeaeaaaaaaaaeeaeaaaaaaeaeaeaeaeaaaaaeeaaaaaeeaeaeaaaaeaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatttttttttttttttttt tttttttttttttttttttt tttttt ttttttttttttttttttttt tttttttttttttttttttt t frfrffrfrfffffffffrfrfrfrfffffffrffffffrffffffffrfffffffrfrffffffffffffrfrffrfrfrfrffrffrfrffrfrfroooooooomoooooooooooo  thehehehehehe 
skin.
The more energetic water molecules leave the surface of thehehehehehe 
skin and the average kinetic energy of the remainingg moleculeseseseseses 
decreases. 

1 maaaaaarkrkrkrkrkrk

1 mark

10ai 1 mark

10aii

= == 99.009090000 = 0.010
1 mark

1 mark

10aiii == == 00..010 0 × 500 = 5.0 1 mark

10bi The currr enent t inn tthehe cirrcucuitit ded creases, when temperature 
decreaasesees,s, ttheheh resesisistatance of thermistor T increases causing the 
effective reresis ststanance to increase and since = , current 
decreases whwhw en R increases. 

1 mark

1 mark

10bii since = ,the current decreases and resistance of U remains 1 mark
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The fuse is connected to the live wire and when current exceed 
its rating, the fuse becomes hot and melts. This cuts off the 
current flow from the live wire to the appliance. 

1 mark

11a Cooler air from the air-con being denser will sink, warmer air at
the bottom being less dense will rise,
convection current is setup to cool the room effectively. 

1 mark

1 mark

11b The data is transmitted using infrared radiation. 1 mark

11ci = ×   = 4 × 0.30 = $1.20 1 mark

11cii = = 48 = 0.5= 500 1 mark

1 mark

11di Short circuit / when large current passes through 1 mark

11dii When the current is large enough, the strength of the 
electromagnet increases until it is strong enough to attract the
iron armature.
This pulls the iron armature away from the spring and release 
the contact. 
This causes an open circuit and switch off the current. 

1 mark

1 mark

1 mark
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11dii When the current is large enough, the strength oooooof f f fff ththththththeeeeee 
electromagnet increases until it is strong enough to atatatattattrtrtrtrtrtrrtrtrttrrrrrtrtrrtrrrtrrrrrrrrrrrrrrrrrrrrrrrrrrrrrtrrrrrrrrrrrrrracacacaaacacaaccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaacctttttttttttttttttt ttthththttttttttttttttthtttttthhttttthhhtttthhthttttttthththhtttthhtttttthhhtttttttttttttheeeeeeeeeee
iron armature.
This pulls the iron armature away from the sppririririririnnngngngngggngggggggngngggngggggggggggggggggggnggggggggngnggngggnggngggggnggggggggnnnngnggggggggnngnnnnngggg aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaandndndndndndndndndndnddndnddndnddndndnndndnddndndndndndndndndndndndndnddndndndndnddndndndndndndnnddndnddnddndndnndndndndnnddnddddndnddnddnddndnnndnnndndnnnnnnndnnnnnnnnndndnnndndd rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreleeeeeeeeelelelelelllleellleleleleleeleeleeleleleleleeeelelleleleleleleeleleleeleleeeeleleeeeeleleeeeeeeeeeeeeeeeeeeeeleelleleeeeeeeeleeeeeeeeeleeleeeeeeeeelllleaeaeaeaaeaeaeaeaeaeaaaeaeaeaeaeaaeeaaeaaaeaaeaeaeaeaaaaeaeaeaeeaaeaeaeaeaeaeaeaaeeaeaeaaeaaeaeeaeaeaeaeaeaeaeaeaeaaeaeaeeaeaaeaaaaeaaeaeaeaeaaeaeeeeaaaaeeeeeaaaaeaaaaaeeeaaaaaaaaeaeaeeaaaseseseeeeseseeesssssssssssssss  
the contact. 
This causes an open circuit and switch off the currennnnnnnntttttttttttttttttttttttttt. 
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1 The diagram shows a vernier scale.

What is the reading on the vernier scale?

A 6.50 cm B 6.55 cm C 7.00 cm D 7.05 cm

2 A moon rover of mass 15 kg on the Earth is taken to the Moon to collect data. The gravitational 
field strength on the Earth is 10 N/kg and on the Moon is 1.6 N/kg.

What are the mass and weight of the moon rover on the Moon?      

mass / kg weight / N
A 15 24
B 15 150
C 24 15
D 24 150

3 Three objects are cut from the same sheet of metal. They are different in shapes but they all 
have the same mass.

Which object has the greatest density?

A the hexagon B the trapezoid
C the triangle D all have the same density

trapezoid trianglehexagon
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4 A measuring cylinder has a mass of 120 g when empty. When 50 cm3 of liquid is added, the total 
mass of the liquid and the measuring cylinder is 160 g. What is the density of the liquid?

A 0.80 g/cm3 B 1.25 g/cm3 C 2.40 g/cm3 D 3.20 g/cm3

5 A hydraulic system is used to lift a load of 80 N.

When piston X is pushed down, pressure is applied on the liquid. The same pressure is applied 
throughout the entire liquid. What is the minimum downward force that needs to be applied at 
piston X to lift the 80 N load on piston Y?

A 1 N B 4 N C 80 N D 1600 N

6 Visible light and radio waves are different types of waves. How may these waves be correctly 
described?

visible light radio waves
A longitudinal longitudinal
B longitudinal transverse
C transverse longitudinal
D transverse transverse

7 Which electromagnetic wave travels at the highest speed through a vacuum?

A gamma rays
B microwaves
C ultraviolet rays
D All electromagnetic waves travel at the same speed through a vacuum.

force on 
piston X

liquid

piston Y
area 40 cm2

piston X
area 2 cm2

80 N

www.KiasuExamPaper.com

 
225



PRSS_2018_S4E5N_PRELIM_SCI_5076_P14

8 Four objects, P, Q, R and S are arranged in a line and in contact with each other as shown. The 
arrows show the directions in which thermal energy travels between the objects.

                                                   P         Q         R         S 

Which statement about the temperatures of the objects is correct?

A P is colder than Q and R.
B Q is hotter than R but colder than P.
C R is the hottest object.
D S and R have the same temperature.

9 A solid is heated from room temperature. The graph shows how its temperature changes with 
time as it is heated constantly.

    

Which section of the graph will the substance be in the liquid state?

A PQ B QR C RS D ST

temperature

room temperature

time

P

Q
R

S T

0
0
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10 Megan draws three rays of light from point P through a converging lens. Each point labelled F is 
the principal focus of the lens.

Which of the rays are drawn correctly?

A ray Y only B ray Z only C rays X and Y D rays X and Z

11 The diagram shows a buoy floating in water with a weight attached so that the buoy floats 
upright.

                                             

 

                               

                              

Transverse waves travel across the water from P to Q. Which diagram shows the movement of 
the buoy as the wave passes?

A B C DA

buoy

water surfaceP Q

weight

P ray X

ray Yray Z

F F
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12 The diagrams represent the waves produced by four sources of sound. The scales are the same 
for all the diagrams. Which sound has the highest frequency? 

A

B

C

D time

time

time

time
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13 Two astronauts are assigned to conduct repair works on a damaged satellite in space.  
Astronaut 1 uses a hammer to knock out a dent on the satellite. Astronaut 2 is nearby. 

Compared with the sound heard if they are working on the Earth, what does astronaut 2 hear?

A a quieter sound
B a louder sound
C a sound of the same loudness
D no sound at all

14 Two very light, charged balls P and Q are hung, one above the other, from nylon threads. When 
a negatively charged plastic sheet is placed alongside them, P is repelled and Q is attracted.

What are the original charges on P and Q?

charge on P charge on Q
A negative negative
B negative positive
C positive negative
D positive positive

astronaut 1 astronaut 2
hammer
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15 The diagram shows the electric field pattern between two isolated point charges. 

Which two point charges produce this pattern?

16 The reading of the ammeter in the circuit is 1.0 A. When a second ammeter is connected to the 
circuit, it also reads 1.0 A. 

At which point, A, B, C or D is the second ammeter connected?

A B

C D

+ -

- - - +

+ +

B C
D

A
1.0 A
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17 Four students, A, B, C and D, are asked to draw a circuit showing three lamps connected in 
parallel. The circuit also requires a switch that controls all three lamps. 

Which student has drawn the circuit correctly?

18 One end of a rod picks up the N-pole of a bar magnet when in position 1. The same end of the 
rod is then brought to position 2. The rod picks up the S-pole of the bar magnet when in  
position 2.

                  
Which material is the rod made from and what is the pole at end P of the rod when in position 2?

material pole at P
A iron N - pole
B iron S - pole
C steel N - pole
D steel S - pole

A B C D

position 1 position 2

rod rod

magnet magnet

bench

P

N

N

S

S
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19 A current-carrying wire passes between the poles of a horse-shoe magnet causing a force to act 
on the wire.

Three other arrangements, P, Q and R, of the wire and magnet are set up as shown.

Which arrangement(s) will produce a force in the same direction as the original arrangement?

A P only B R only
C P and Q only D P, Q and R

20 The diagram shows a beam of electrons entering a magnetic field. 

What is the effect of the magnetic field on the beam of electrons?

A They are deflected into the plane of the diagram.
B They are deflected out of the plane of the diagram.
C They are deflected towards the bottom of the diagram.
D They are deflected towards the top of the diagram.

P Q R

X X X X X

X X X X X

X X X X X

X X X X X

magnetic field going into 
the plane of the diagram

beam of 
electrons

wire

current

magnet

magnet turned around current direction reversed current direction reversed 
and magnet turned around
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Section A (45 marks)
Answer all questions. Write your answers in the spaces provided.

1 Para-sailing is a leisure sport where a person is attached to a parachute and towed 
over the sea by a tow-rope. The tow-rope is attached to a motor-boat as shown in 
Fig. 1.1.
                   

                    
Fig. 1.2 shows the directions of the forces acting on a person who has a weight, W,  
of 800 N. The tension T in the tow-rope is 1600 N and D is the drag force. The  
person is being towed horizontally at a constant speed of 8.5 ms-1.

(a) Using a vector diagram and a scale of 1.0 cm to represent 200 N, determine the 
magnitude and direction of the resultant force of T and W. [4]

magnitude :………………………………..

direction :………………………………..

(b) State the magnitude of the drag force D. [1]

magnitude of the drag force D : ………………………………….

50

D

T

Fig. 1.2Fig. 1.1

40

W
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2 Fig. 2.1 shows two horizontal forces acting on a cyclist and his bicycle as he moves forward.

Fig. 2.1

The cyclist produces a driving force that acts on the back wheel. (You may ignore any frictional 
force acting on the front wheel.)

(a) The cyclist accelerates until a constant speed is reached. State how the size of the 
air resistance changes, if any, when the cyclist is accelerating. [1]

…………………………………………………………………………………………………

(b) Compare the sizes of the two horizontal forces acting on the cyclist and his bicycle 
when he is moving at a constant speed. [1]

…………………………………………………………………………………………………

(c) The total mass of the cyclist and his bicycle is 75 kg. When the speed of the bicycle 
is 4.0 ms-1, the driving force is 30 N and air resistance is 20 N. Calculate the total 
kinetic energy of the cyclist and his bicycle at this speed. [2]

(d) On Fig. 2.1, draw and label three vertical forces acting on the bicycle. [2]
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3 Fig. 3.1 shows a tractor. The bucket in front of the tractor is used to push the fence post into the 
ground. The bucket pushes the fence post down with a force of 6500 N. The area of the post in 
contact with the ground is 100 cm2.
                   

                        
Fig. 3.1

(a) Calculate the pressure that the fence post exerts on the ground. [2]

(b) A farmer cuts the bottom of the post to make it more pointed. He then uses the same 
force to push the post into the ground.

Explain why he makes the post more pointed. [2]

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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4 Fig. 4.1 shows a marathon runner sweating profusely during a race. 

Fig. 4.1

At the end of the race, evaporation and convection help to cool the runner.

(a) (i) Describe how evaporation helps the runner to cool down. Use ideas about 
molecules in your answer. [1]

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) Explain how convection currents are set up around the runner at the end of the 
race. [2]

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b) Fig. 4.2 shows the runner wearing a shiny foil blanket to stop him from cooling down 
too quickly. 

Fig. 4.2

Explain how the shiny foil blanket is able to stop him from cooling down too quickly. [2]

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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5 Fig. 5.1 shows a ray of light from the tip of the flame of a burning candle incident on a mirror.

            

Fig. 5.1

(a) On Fig. 5.1, mark out the position of the image of the tip of the flame. Label the image 
I. [1]

(b) Complete the ray diagram to show how the eye sees the image of the tip of the flame. [2]

(c) The image of the candle produced by the mirror is a virtual image. Explain what is 
meant by virtual image. [1]

…………………………………………………………………………………………………

6 Fig. 6.1 shows a ray of light PQR passing along a simple optical fibre to its end at R.

                       

          
Fig. 6.1
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(a) (i) Explain why the ray PQ does not leave the optical fibre at Q. [3]

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) Explain what causes the ray QR to change direction at R. [2]

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b)  The refractive index of glass is 1.5. Calculate the angle, x, as shown in Fig. 6.1. [2]

7 Fig. 7.1 and Fig. 7.2 show a thumbprint and its virtual image as seen through a converging 
lens respectively. 

                       

Fig. 7.1 Fig. 7.2
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On Fig. 7.3, sketch a ray diagram to show how the image in Fig. 7.2 is formed by the lens.
You may use an arrow to represent the thumbprint. [3]

8 Fig. 8.1 shows an electric kettle connected to a 240 V mains supply by a flexible cable. The kettle 
has a power rating of 2500 W.

                                   

Fig. 8.2 shows the maximum current that may be carried safely by wires of various diameters.

wire diameter / mm maximum current / A
0.50 3
0.75 6
1.00 10
1.25 13
1.50 15

(a) Show that the current in the cable when the kettle is in use is 10.4 A. State clearly 
any equation that you use. [1]

Fig. 8.1

Fig. 8.2

flexible cable

F F2F 2F

lens

Fig. 7.3
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(b) (i) From Fig. 8.2, select the smallest diameter of wire that can be safely used for 
this kettle. [1]

………………………………………………………………………………………….

(ii) Explain why it is dangerous to use a wire thinner than that in (b)(i). [2]

………………………………………………………………………………………….

………………………………………………………………………………………….

(c) Describe one fault that may occur in the flexible cable that will cause the fuse in the 
plug to melt.

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

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

[2]

9 Fig. 9.1 shows an electromagnetic relay being used to operate an electric motor.

           

(a) Below are sentences that describe stages of the process by which the circuit works.

A The armature pivots and the contacts close.
B The relay core is magnetised.
C The switch is closed and the current flows through the solenoid.
D A current flows through the motor, making it work.
E The core attracts the top part of the armature.

Put the sentences so that the stages are in the correct order by filling in the 
appropriate letters in the boxes below. One box has been filled in as an example.

                                                                                                                                        
[2]

Fig. 9.1

solenoid

C

Q
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(b) What is the polarity of the relay core at point Q when it is magnetised? [1]

polarity at point Q : ………………………….

(c) The solenoid in Fig. 9.1 creates a magnetic field as shown in Fig. 9.2.

What is the effect on the strength and direction of the magnetic field at point P if a 
larger current is passed through the solenoid in the opposite direction? [2]

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Fig. 9.2

P
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Section B (20 marks)

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

10 Fig. 10.1 shows the variation with time of the speed of a car as it travels along a level road. The 
car brakes when time t = 20 s, and comes to rest when t = 24 s.
                                                                                                         

The car has a mass of 800 kg and the forward driving force on the wheels is 1200 N.

(a) For the first 20 s of the motion shown in Fig. 10.1, calculate

(i) the distance travelled, [1]

(ii) the work done by the driving force, [2]

(iii) the power supplied by the driving force. [2]

time, t / s

speed / ms-1

10 --

20 --

30 --

00
0 5 10 15 20 25

Fig. 10.1
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(b) During braking, the speed of the car decreases uniformly. The engine no longer 
provides a driving force.

(i) Calculate the deceleration of the car between t = 20 s and t = 24 s. [1]

(ii) Calculate the total braking force acting on the car during this period. [2]

(iii) Explain why the power dissipated in the brakes to slow down the car is greater 
at the beginning of the braking period than at the end. 

………………………………………………………………………………..…………

………………………………………………………………………………..…………

…………………………………………………………………………………………..

[2]

11 (a) Fig. 11.1 shows an object of weight 2.5 N tilted about point P by a force F. The point 
G is the centre of gravity of the object.

(i) Explain what is meant by centre of gravity. [1]

…………………………………………………………………………………..

…………………………………………………………………………………..

F

G

P

Fig. 11.1

2.5 N

base
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(ii) Describe and explain what will happen to the object when force F is removed. [2]

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b) The object is then placed on a uniform beam as shown in Fig. 11.2. The beam is 
pivoted at its centre and balanced by a 1.5 N load suspended from a string.

    
Fig. 11.2

(i) State the principle of moments. [2]

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) On Fig. 11.2, indicate and label the centre of gravity, Q, of the beam. [1]

(iii) Explain if the weight of the beam produce any moment about the pivot. [1]

………………………………………………………………………………………….

………………………………………………………………………………………….

(iv) Calculate the distance x. [2]

object
(2.5 N)
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(iv) The pivot is shifted to the edge of the table. Without changing the weight of the 
object and the load, suggest one possible way to balance the beam again.

………………………………………………………………………………..…………

………………………………………………………………………………..…………

[1]

12 Fig. 12.1 shows a variable resistor R connected to a light bulb Q and a 10 V battery of negligible 
resistance. Resistor R is adjusted until the voltmeter reading is 2.5 V and the ammeter reading 
is 0.5 A. 

Fig. 12.1

(a) Calculate 

(i)      the resistance of light bulb Q, [2]

(ii)     the resistance of variable resistor R. [2]

(b) The resistance of the variable resistor R is now increased to 30 Ω. Assuming that 
the resistance of light bulb Q remains unchanged, state and explain what 
happens to the brightness of light bulb Q. [2]

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

light bulb 
Q
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(c) Light bulb Q is then used in a different circuit. It is connected to 2 other light bulbs A
and B as shown in Fig. 12.2.

Fig. 12.2

(i) Calculate the effective resistance between X and Y when S1 and S3 are closed. [2]

(ii) Suggest which light bulb(s) will light up when switches S1,S3, and S4 are closed. 
Explain your answer. 

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

[2]

END OF PAPER

S1

X Y
S2

Q

B

4.5 ΩA

S3 S4
10.0 Ω
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Sec 4E5N SCIENCE (PHYSICS) 5076/2
PRELIMINARY EXAMINATION 2018

Suggested Answers

Paper 1 (Multiple Choice Questions)

Qn Ans Qn Ans
1 B 11 D
2 A 12 D
3 D 13 D
4 A 14 B
5 B 15 B
6 D 16 D
7 D 17 D
8 B 18 A
9 C 19 B

10 C 20 C

SECTION A [45 marks]
1 (a) component vectors correctly drawn according to scale with correct direction and

angle

resultant drawn correctly with correct direction     

resultant force = 2200 N (Accept 2160 N ≤ F ≤ 2240N)

direction = 17 from T (1600 N) or 35 from W (800 N) ± 2

[1]

ecf [1]

[1]

[1]

(b) Drag force = resultant force ecf [1]

2 (a)
(b)

Air resistance increases.

Air resistance is equal to the driving force.

[1]

[1]

(c) Kinetic energy = ½ mv2

= ½ x 75 x 16

= 600 J

[1]

[1]

17

W = 800 N35

2200 N

T = 1600 N

W = 800 N35

2200 N

T = 1600 N

T = 1600 N

17W = 800 N

15

130
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1 (a) component vectors correctly drawn according to scale with correct direction and
angle

resultant drawn correctly with correct direction     

resultant force = 2200 N (Accept 2160 N ≤ F ≤ 2240N)

direction = 17 from T (1600 N) or 35 from W (800 N))))))) ± ±± ± ±±±± 2222

[1

ec

[1

[1

(b) Drag force == resultatantnt  foforcrcee ec

2 (a)
(b)

Air reesiststanancece inincrreaeaseses.

Air reresis ststanancee is s eqequal to the driving force.

[1

[1

(c) Kinetic enenergy = ½ mv2

= ½ x 75 x 16 [1

17

W = 800 NW35

2200 N

T = 1600 N

W = 800 NW335

22220000 NN

T = 1600 N

T T = 1600 N

177W W == 808 00 NN

31551

130
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(d)

3 (a) Pressure = F/A
= 6500 / 100
= 65 N /cm2   or   650 kPa

[1]
[1]

(b) This is to reduce the area of contact of the post with the ground.
Pressure is now greater
to enable the post to be pushed more easily into the ground.

[1/2]
[1]
[1/2]

4 (a) (i) The water molecules in the perspiration absorb thermal energy from the 
body to evaporate. 

[1]

(ii) The air molecules surrounding the runner get heated up by conduction.
The heated air expands, become less dense and then rises.
The cooler air, being more dense, sinks (to replace the heated air).
The cooler air is then heated and the process repeats.
Convection currents are set up.

[1/2]
[1/2]
[1/2]
[1/2]

(b) Shiny surface is a good reflector /poor emitter of infrared radiation.
Heat loss from the body to the surroundings is minimized.

[1]
[1]

5 (a)

(i) normal contact force from road on bicycle
(ii) normal contact force from road on bicycle
(iii) normal contact force from cyclist on bicycle seat
(iv) weight of bicycle
(v) normal contact force from cyclist on bicycle pedal

(i)

I [1]
- I correctly marked out with

object distance = image distance
- line joining I and tip of candle is

perpendicular to mirror

correct direction of arrow 
on both rays      [1]

dotted line behind mirror from 
point of incidence               [1]

[2] -   for any 3 vertical
forces correctly   
drawn and labelled

[1] - for 2 forces vertical
forces correctly
drawn and labelled.

(ii)

(iii)
(iv) (v)
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(a) Pressure = F/A
= 6500 / 100
= 65 N /cm2   or   650 kPa

[1]
[1]

(b) This is to reduce the area of contact of the post withthththhhhhhhhhhhh tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehehehehehhehhehhehehehehehehehehehhehhehhehehehhehehhhehehehehehhhehhheheehehehhehhheehehhheeehehehehheeehehheheheheheeeeheehhheehehhehhhheeeehehhheeeheeeeheheeheeheheeeeheeeeeeeeeeeeeeeeeeeeeeeeeeeehheeeehhhheehhhhhee ggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggrororororororoororororororoorororooororooorrroooroororooorooooororoorooroooooororororoooorooroooooooroorooorooroorororoorooorooorororrrrrorrrrrrorooorrrrorrrrrrrrrroorrrorrrorrrrrrooororoorrorooorooooounununununununununnununununununununununununununununuunununununnnunununununnnununnunuuuunuunnnnnuuunuunnunnnuuunuuuunnuuuunuuuuunnuuuunnnuunuununuuuununuuuununuuuuuunnununuuuuuunnununnunuuunnnnuuuuuunnnnuuunnnununnnnd.dd.d.d.dd.dddd.d.d.dddd.d.ddddd.d.d.d.d.dddd.dddd.dddd.d.ddddddd.dddddddd.ddddd.d.dddddd.ddddddddddddddddddddd.ddddddd.ddddddddddddd.dd
Pressure is now greater
to enable the post to be pushed more easily into the grounununununununununununnnnnnnunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnddddddddddddddddddd.ddddd.ddddddddddd

[1/2]
[1]
[1/2]

(a) (i) The water molecules in the perspiration absoorb thermal enenerergy from the 
body to evaporate. 

[1]

(ii) The air molecules surrounding the e rurunner getet hheaeatetedd up by conduction.
The heated air expands, becocomeme llese s dedensnse e anandd tht en rises.
The coooler air, being more ddenensese, sinkkss (t( o o rerepllace the heated air).
The cooler air is then heateedd anand ththe e prproocesess repeats.
Convection currents are seset t upup.

[1/2]
[1/2]
[1/2]
[1/2]

(b) Shiny surface is aa gogoodod refleectctoror //popooror emitter of infrared radiation.
Heat loss fromm ttheh bbodo y too tthehe ssururroroundings is minimized.

[1]
[1]

(a)

(ii) normal contact force from road on bicycle
(iii) normal contact force from cyclist on bicycle seat
(iv) weight of bicycle
(v) normal contact force from cyclist on bicycle pedal
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(b) A virtual image is an image that cannot be captured on a screen. [1]

6 (a) (i) Ray PQ is travelling from a more optically dense medium to an optically less 
dense medium.
It is incident at point Q at an angle greater than the critical angle.
Total internal reflection takes place reflecting the ray back into the optical 
fibre.

[1]
[1]
[1]

(ii) The ray QR is incident at an angle that is smaller than the critical angle.
The ray exits the optical fibre, which is an optically denser medium
and changes direction as the speed of light in air is greater.

[1/2]
[1/2]
[1]

(b) n  =  sin x / sin 15
1.5   = sin x / sin 15

x    = sin-1 (1.5 x sin 15)
= 22.8

[1]

[1]
7

*Maximum of [1] only if object is placed beyond F provided the rays are drawn correctly.

8 (a) P = VI
I  = 2500 / 240

= 10.4 A
[1]

(b) (i) 1.25 mm [1]

(ii) Thinner wire has a higher resistance.
This will cause the wire to overheat and result in an
electric fire.

[1]
[1/2]
[1/2]

(c) Damaged insulation in the flexible cable can cause
the live wire to come into contact with the neutral wire / earth wire resulting in a
short circuit.

[1]
[1/2]
[1/2]

9 (a)

[1/2] for each correctly labelled box

F F2F 2F

lens

Fig. 7.3

position of object between 
optical centre and F - [1]

magnified, upright & 
virtual object   [1/2]

[1/2] – ray parallel to principal axis 
and pass through F after the lens*

[1/2] – virtual rays to 
locate image 

[1/2] – ray passing through 
optical centre without changing 
direction*

C B E A D

No mark if P = VI is not stated. 
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(b) n  =  sin x / sin 15
1.5   = sin x / sin 15

x    = sin-1 (1.5 x sin 15)
= 22.8

[1]

[1]

*Maximum of [1] only if object is placeded bbeyyono dd FF prprovovididede  the rays are drawn correctly.

(a) P = VI
I  = 2500 / 240

= 10.4 AA
[1]

(b) (i) 1.255 mmmm [1]

(ii) Thinneer r wiwire has a higher resistance.
This will cause the wire to overheat and result in an
electric fire.

[1]
[1/2]
[1/2]

F F2F 22FF

lens

FiFig.g  7.33

position of object between 
optical centre and F - [1]

magnified, upright & 
virtual object   [1/2]

[1[1[1[1[1[1[111111[1[111[11111[1[1[11[11111111111111[1111111111111[111111111[11111[[ /2/2/2/2/2/2/2/2/2/2/2/2/2/2/2/2/222/222/2/2/2/2////2/2/22/22/2/2/2/2/2//2/2/2/2/2/2/2/2/222/22/2/2/22/2//22/2///2/2////2/2////2//////2/2/////22/2/2/2222222222222222///22/22]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]] ––––––––––––––––––––––––––––––––––––– rarararaaraarararararararararararaaraarararararararrrrrrararararararrrrrraararrrararrarrarrarrarararararararrrraraararrrararrrarararrrrraaaaaararaaarraaraaaraaarraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaay y y y yyyyyyyyyy y yy y yyyyyy yy y yyyyyyyy yyyyyyyy yyyyyyyyyyyyy y yyyy yyyyyyyyy y yyyyyyyyyyyyyyy yyyyyy yy yyyyyy yy yy y yyyyyyyyyyyyyyyyyyyyyyyyyyyy papapappapappapapappapapapapapapapapapapapapppppapapapapapapapapapapapapapapapapapapapaapapppapapapapapapapapappppaaaapapapappppapaaapappapapapppaaaaapppppppapaaapapppapaaaapppaaaapaaaaaaapaapaaapaaaaaaaaapaaaaaaaappppppppppppppppppppp rrrrrrarrararararararararrrrrararrarararrraaraararraarararrraaararaararaaaaaaaaaraaaraaaaaarrrrrrrrr lllllllllllllllllll elelelel ttttooo o prprprpriininincicicicipapapapal l   axis 
annnnnnddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd ppapapapapapappppapapapappapapapapapapapapapapapapapappapaapapapapapapapappapaapappappapapapapappaappapapapaapapapapaaapapapaapappapapapppapapppppapappappapapapapapapapapapappaapppapapppappappapppapaappaapaaaaappaaaap sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthhrhhhrhrhrhrhrhrhrhrhhrhhhrrhrhrhrhhrhrhrhrhrhrhrhrhrhhrhhhhhhhhh ouugggh FFFF afterrrr tttthehehehe lens*

[1/2] – virtual rays to 
locate image 

[11/2/ ] – ray passing through 
optical centre without changing
directiond *

NoNo mark if P = VI is not stated. 
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SECTION B [20 marks]

(b) polarity at point Q : South [1]

(c) The strength of the magnetic field increases.
The direction of the magnetic field reverses.

[1]
[1]

10 (a) (i) Distance travelled  = area under graph
= 25 x 20
= 500 m [1]

(ii) Work done = force x distance
= 1200 x 500
= 600 000 J

[1]
[1]

(iii) Power  = work done / time
= 600 000 / 20
= 30 000 W

[1]
[1]

(b) (i) a   = (v-u) / t
=  (0 – 25) / 4
= - 6.25 ms-2   

Deceleration = 6.25 ms-2

[1/2]

[1/2]

(ii) driving force – braking force =     resultant force
0 - braking force =  mass x acceleration

- braking force = 800 x (- 6.25)
braking force = 5000 N

Award only 1 mark if student uses braking force = mass x deceleration.

[1]
[1]

(iii) Speed is higher at the beginning of the braking period
so kinetic energy is higher.
The brakes have to do more work 
per unit time to slow down the car. 

[1/2]
[1/2]
[1/2]
[1/2]

11 (a) (i) Centre of gravity is the point on an object where the (entire) weight of the
object appears to act on. [1]

(ii) The object will turn anticlockwise / fall to the left and come to rest on its
base.
Line of action of the weight lies within the base area.
The weight produces an anticlockwise moment about P.

[1/2]

[1/2]
[1]

(b) (i)

x Q

[1] CG to be labelled
above the pivot point
on the beam

www.KiasuExamPaper.com

= 600 000 J
[ ]
[1]

(iii) Power  = work done / time
= 600 000 / 20
= 30 000 W

[1]
[1]

(b) (i) a   = (v-u) / t
=  (0 – 25) / 4
= - 6.25 ms-2   

Deceleration = 6.25 ms-2

[1/2]

[1/2]

(ii) driving force – braking force =     resultant force
0 - braking force =  mass x accceleration

- braking force = 800 x (- 6.252 )
braking force = 5000 N

Award only 1 mark if studentnt usees s brb akinngg foorcrce e == mam ss x deceleration.

[1]
[1]

(iii) Speed is higher at the beginnning ofof tthehe bbrarakikinng period
so kinetic energy is higher.r.
The brakes have to do morore e woworkr  
per unit timmee too sslolow downwn tthehe ccar. 

[1/2]
[1/2]
[1/2]
[1/2]

(a) (i) Centree oof grgravity y isis tthehe ppoiointt on an object where the (entire) weight of the
object appearsrs tto o acact t onon. [1]

(ii) The e obobjejectct wwillll tuturnrn anticlockwise / fall to the left and come to rest on its
basese.
Line oof f acactitiono  of the weight lies within the base area.
The weeigighth  produces an anticlockwise moment about P.

[1/2]

[1/2]
[1]

(b) (i)
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(ii) When an object is in equilibrium,
the sum of clockwise moment about a point is equal to the sum of
anticlockwise moment
about the same point.

[1/2]
[1]

[1/2]

(iii) No, because perpendicular distance from the weight to the pivot is zero. [1]

(iii) Sum of clockwise moment   =   sum of anticlockwise moment
about pivot      about pivot 

1.5  x  x  =   2.5  x 18
x  =   30 cm

[1]
[1]

(iv) Shift the 2.5 N load closer to the pivot or
Shift the 1.5 N further away from the pivot.

[1]

12 (a) (i) RQ = V/ I
= 2.5 / 0.5
= 5 Ω

[1]
[1]

(ii) RR  = V/ I
= (10 – 2.5) / 0.5
= 7.5 / 0.5
= 15 Ω

[1]

[1]

(b) The effective resistance of the circuit increases.
The current in the circuit decreases.
Potential difference across the bulb also decreases.
Brightness of bulb Q decreases.

[1/2]
[1/2]
[1/2]
[1/2]

(c) (i) Effective resistance in parallel   = (1/5 + 1/10)-1

= 3.33 Ω  ecf from (a)(i)

Effective resistance between X and Y  = (3.33 + 4.5 )Ω
= 7.83  Ω ecf 

[1]

[1]

(ii) Bulbs A and Q will light up.
Current will flow through the short circuit path below bulb B when switch S4

is closed.
There is no current flowing through B.

[1]
[1/2]

[1/2]
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anticlockwise moment
about the same point. [1/2]

(iii) No, because perpendicular distance from the weight to the pivot isis zeroo. [1]

(iii) Sum of clockwise moment  =  sum of anticlockwise mommenentt
about pivot      about pivot 

1.5  x  x  =   2.5  x 18
x  =   30 cm

[1]
[1]

(iv) Shift the 2.5 N load closer to the pivot or
Shift the 1.5 N further away from the pivot.

[1]

(a) (i) RQ = V/ I
= 2.5 / 0.5
= 5 Ω

[1]
[1]

(ii) RR  = V/ I
= (10 – 2.5) / 0.5
= 7.5 / 0.5
= 15 Ω

[1]

[1]

(b) ThT e effective resisttana cec ofof the ccirircucuitit inincreases.
The current in ttheh  cirircucuiti  decrcreaeasesess..
Potential differenencece acroossss tthehe bbululbb also decreases.
Brightness of bulb Q ddececrereasaseses.

[1/2]
[1/2]
[1/2]
[1/2]

(c) (i) Effectctivive e reresisiststanancece in parallel   = (1/5 + 1/10)-1

= 3.33 Ω  ecf from (a)(i)

Effective resistance between X and Y  = (3.33 + 4.5 )Ω
= 7.83  Ω ecf 

[1]

[1]
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1 A micrometer screw gauge is used to measure the diameter of a pearl

What is the diameter of the pearl?

A 1.25 mm B 1.75 mm

C 1.76 mm D 2.25 mm

2 Which of the following shows the closest estimate for the height of a 25-storey HDB 
flat?

A 0.1 dm B 10 km

C 100 Gm D 10 000 cm

3 The graph shows the movement of a bicycle over a period of 30 s.

What is the average speed of the bicycle for the first 15 s?

A 0.5 m/s B 3.75 m/s

C 7.5 m/s D 10 m/s

without pearl

with pearl

0

10

20

0 10 20 30

speed
m/s

time
s
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4 A trolley of mass 10 kg was pushed with a force of 30 N. If it moves with a constant 
speed of 0.5 m/s, what is the force of friction acting on the trolley?

A 0 N

B 15 N

C 25 N

D 30 N

5 The following diagram shows the position of mercury, oil and water in a clear glass 
container. 

Which of the following lists is arranged in ascending order of density?

A water, mercury, oil

B mercury, water, oil

C oil, water, mercury

D oil, mercury, water

6 Which of the following are typical characteristics of an unstable object?

base center of gravity
A narrow high
B narrow low
C wide high
D wide low

oil

water

mercury

30 N

Friction
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7 Gavin is attempting to cross a frozen lake which is covered with only a very thin layer 
of ice on the surface. Which of the following is the best method to cross the lake 
without cracking the ice?

A tip-toe lightly and slowly across the surface

B run as fast as he can across the surface before it cracks

C lie flat on the thin ice and push himself across the surface

D remove all unnecessary heavy objects and walk normally across the surface  

8 A person lifts boxes of equal weight onto a platform.

Which quantity will not affect the total work done by the person?

A the weight of the boxes
B the number of boxes lifted
C the time taken to lift the boxes
D the height of the platform above the ground

9 Substance X has a melting point of 98 °C and a boiling point of 65 °C. 

Which statement best describes the motion and arrangement of the particles of 
substance X at a temperature of 0 °C

A They vibrate about their fixed positions.

B They slide past one another at high speeds.

C They move freely and randomly at high speeds.

D They slide pass one another and have no fixed positions.

height of 
platform  

boxes
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10 A piece of ice cube feels cool to the skin when touched.

Which of the following best explains why?

A Heat is transferred from the skin to the ice cube.

B Heat is transferred from the ice cube to the skin.

C Coldness is transferred from the ice cube to the skin.

D Coldness is transferred from the skin to the ice cube.

11 Boiling and evaporation are different processes.

Which of the following shows their differences accurately?

Boiling Evaporation

A No bubbles are formed Bubbles are formed

B Occurs throughout the liquid Only occurs at the surface

C Occurs at 100 °C Occurs at any temperature

D Requires energy source Requires heat source

12 What is meant by the term wavefront?

A half the distance between crest and the trough

B a line joining the points of the same phase on a wave

C the distance between two successive crests of a wave

D the time taken to complete a full oscillation of the wave
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13 A lamp produces a sharp image of an X wire on a screen through a thin converging 
lens

. 

How does the image change as the lens is moved closer to the lamp?

A The image becomes virtual.

B The image becomes brighter.

C The image on the screen becomes blurred.

D The image on the screen becomes more focussed.

14 Bats use echolocation to locate their prey. A bat hears the echo that bounced off the 
moth 2.2 ms after it emits its call. 

Assuming the speed of sound is 330 m/s, what is the distance between the bat and 
the moth?

A 75 mm B 150 mm

C 363 mm D 726 mm

lamp

X wire screen lens

screen
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15 Which of the following is the SI units for charge?

A Ampere

B Coulomb

C Joules

D Watts

16 The potential difference across a bulb is 12 V and 100 C of charge flows through it.

Calculate the amount of light and thermal energy dissipated by the bulb.

A 0.12 J
B 8.33 J 
C 120 J
D 1200 J 

17 The diagram shows three identical lamps P, Q and R connected in a circuit.

  

Which row shows how the brightness of lamp P and Q will change if lamp R is 
removed?

brightness in lamp P brightness in lamp Q
A no change  dimmer
B no change  brighter
C dimmer  brighter 
D brighter  dimmer  

lamp Q

lamp P

lamp R
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18 The switch of a fan is connected incorrectly along the neutral wire. 

Which of the following statements about the operation of the fan is/are correct?

I. The fan would still operate when the switch is closed.
II. The fuse of the fan would melt under normal working condition when 

the switch is closed.
III. The fan would still be connected to the high voltage source when the 

switch is opened.

A I only

B III only

C I and II only

D I and III only

19 Two bar magnets are placed near each other with their poles as shown. 

A student plots the resultant field lines with a compass. 
The Earth’s magnetic field can be ignored.

At which point does the compass point towards the top of the page?

S                                   N S                                   N

A

B

DC
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20 An electron beam is directed into a uniform magnetic field. The magnetic field 
lines are flowing into the paper.

How would the electron beam be affected?

A It will deflect out of the paper.

B It will deflect to the left.

C It will deflect to the right.

D It will slow down but will not change direction.

END OF PAPER

magnetic 
field into 
the paper

electrons
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SECTION A
Answer all the questions in the spaces provided.

The total mark for this section is 45.

A1 Fig. 1 shows how the speed of a bicycle changes with time.

Fig. 1

(a) State the magnitude of the acceleration of the object between points B and C.

       acceleration = ............................... m/s2 [1]

(b) Use your answer to (a) to describe the motion of the bicycle between points B
and C. 

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

(c) Calculate, showing your working, the distance travelled by the bicycle between 
points A and B. 

              distance travelled = ............................... m [1]

(d) Is it possible to tell the direction of the bicycle using the Fig. 1? If so, state the 
time period at which the bicycle is travelling in the reverse direction. If not, state 
the reason why it is not possible.

…………………………………………………………………………………..……. 

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

0

10

20

0 10 20 30 40

A

B C

D

speed
m/s

time
s
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A2 Fig. 2.1 shows a ball falling a distance of 1.1 m when David drops it. The mass of 
the ball is 0.50 kg. 
Ignore air resistance. The gravitational field strength is 10 N/kg. 

Fig. 2.1

(a) Calculate the decrease in gravitational potential energy of the ball as it falls 
through the 1.1 m.

  decrease in potential energy = ............................... J [1]

(b) The ball bounces and only rises to a height of 0.80 m.

(i) Calculate the energy lost during the bounce.

              energy lost = ............................... J [2]

(ii) Suggest one reason why energy is lost during the bounce.
   
...…………………………………..………………………………….......... [1]

(c) After retrieving the ball, David throws the ball down from a height of 1.1 m with 
an initial kinetic energy of 9.0 J.
Calculate the speed of the ball when it hits the ground.

            
  speed = ............................... m/s [2]
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A3 Fig. 3.1 shows a pressure cooker with a safety valve. 

Fig. 3.1

(a) Calculate the weight of the mass. Take g = 10 N/kg.

        weight = ............................... N [1]

(b) The safety valve is designed to open when the pressure in the cooker is 2500 
Pa. The area of the valve is 0.003 m2.

(i) Calculate the force applied on the safety valve due to the pressure in 
the cooker.         

                                                             force = ............................... N [2]

(ii) Taking moments about the hinge of the pressure cooker, determine the 
shortest distance the weight should be positioned from the hinge such 
that the safety valve remains closed.

                              distance = ............................... cm [2]

hinge

20 cm 80 cm

heating

safety valve

300 g mass
metal rod
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A4 Two cars are parked next to each other in a hot, sunny afternoon as shown in 
Fig. 4.1.  

   car A car B 

Fig. 4.1

The cars are identical except that car A has a polished silver surface and car B has
a matte (dull) black surface. 

The rise in temperature of car B over time is shown in Fig. 4.2.

  

Fig. 4.2

(a) On Fig. 4.2, sketch the variation with time of the rise in temperature of car A
for time between 0 and 20 minutes.                [2]

(b) The two words “shiny” and “silver” describe car A’s reflectiveness of light and 
colour respectively. State one more property that affects absorption and 
emission of radiant heat.

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

shiny silver matte black

Rise in 
temperature

°C

time
minutes

0
0

20

40

20 403010
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A5 Fig. 5.1 shows how the pressure changes with time, at a sound receiver, for a sound 
wave. Point A is at an instant where the pressure is the highest. Fig. 5.2 shows 
position of air particles in the sound wave as it passes through.

       Fig. 5.1

       Fig. 5.2

(a) Sound is type of wave.
Describe the behaviour of sound waves that make it a “wave” making 
reference to its energy transfer and particles.

…………………………………………………………………………………..……. 

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

(b) The sound wave has a frequency of 432 Hz. 

State the meaning of “frequency of 432 Hz” in the context of a sound wave.

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

(c) Calculate the speed of this sound wave.

            
           speed = ............................... m/s [2]

(d) On Fig. 5.2, circle a region on the wave where it corresponds to the pressure 
at point A.                   [1]

(e) A sound wave with a high maximum pressure corresponds to a high amplitude 
in the sound wave. 

State how a sound with high amplitude affects the type of sound heard.

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

time
s

pressure
Pa

pressure 
above normal 

+

0.76 m

A
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A6 A parallel beam of light shines on the surface of a glass block.

(a) Glass has a higher refractive index than air.

State the effect on the speed of light as light travels from a medium of lower 
refractive index to a medium of higher refractive index.  

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

(b) The beam of light hits the surface of the glass at an angle of 35° to the surface 
of the glass as shown in Fig. 6.1.

                                               Fig. 6.1

Parallel rays of light strike the surface of the glass block from directly above it.

(i) Calculate the angle of refraction, given that the refractive index of glass 
is 1.5. Round your answer to the nearest 1°.

    angle of refraction = ............................... °[3]

(ii) Hence, complete the diagram on Fig. 6.1 to show the path of the light in 
the glass.          [1] 

glass

air 35°
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A7 Fig. 7 shows regions of the electromagnetic spectrum in order of decreasing 
frequency. Some regions are identified by letters.

Fig. 7

A B ultraviolet visible 
light infrared microwave C 

(a) (i) State one property of waves in regions A and C that is common among 
waves in both regions.

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

(ii) State how waves in region A are different from that of waves in region 
C (other than having higher frequencies).

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

(b) For each device, state which component of the electromagnetic spectrum is 
used.

sunbed ………………………………………………………………………………...

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

high frequency low frequency
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A8 Fig. 8 shows the electric field pattern between two isolated point charges. The 
direction of the field and the polarity of the charges are unknown.

Fig. 8

(a) On Fig. 8, 

(i) Label the possible polarities for both charges with a “+” and/or a “ ” in 
the point charges.                   [1]

(ii) Using your answer to (a)(i), draw the directions of the electric field lines.
                     [1]

(b) The magnitude of the electrical charge for both point charges increases.

State two ways in which the electric field pattern would change.

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

…………………………………………………………………………………....... [2]
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A9 Fig. 9.1 shows how the current in the filament of a lamp depends on the potential 
difference across it.

Fig. 9.1

(a) Calculate the resistance of the filament when the current is 0.25 A.

               resistance = ............................... [2]

(b) Explain how Fig. 9.1 shows that the resistance of the filament increases with 
temperature rise.

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

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

The lamp in Fig. 9.1 is connected in a circuit shown in Fig. 9.2. 

        Fig. 9.2
40

Z

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0 1 2 3 4 5

current
A 

potential 
difference

V
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The current in the lamp is maintained at 0.25 A. Determine

(i)

           potential difference = ...............................V [1]

(ii) t

                    current = ............................... A [2]
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SECTION B
Answer any two questions in this section.

Write your answers in the spaces provided.

B10 Fig 10.1 shows a Bunsen burner. Three spots are marked showing possible spots 
to place a spoon to be heated by the flame. An ice cube is placed on the spoon.

                Fig. 10.1

(a) State the main process of transfer of thermal energy from the fire to the
spoon when placed at :

point A : ……………………………………………………………………......…… 

point B : ……………………………………………………………………......……

point C : ……………………………………………………………………......…[3]

(b) Fig. 10.2 shows the heating curve of the ice cube when placed at point B.

(i) Explain, in detail, why the temperature of the ice cube remains constant 
between points B and C even though thermal energy is still being 
supplied to the ice cube. 

………………………………………………………………………………

………………………………………………………………………………

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

A

B
C

time
minutes

temperature
°C

C
B

A

D

E

F

Fig. 10.2

0

100
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(ii) Describe the changes, if any, to the arrangement and to the motion of 
the molecules of water as it heats up from point C to point D. 

………………………………………………………………………………

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

(c) (i) The water loses some mass even before it reaches 100°C. Assuming 
there was no spillage, state a reason for this loss. 

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

(ii) Explain why the reason you have mentioned in (c)(i) can happen before 
the water reaches boiling point.

……………………………………………………………………...………… 

…………………………………………………………………………...…[1] 
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A11 (a) Two cylindrical iron rods, A and B are placed inside a solenoid that has a cross 
section in the shape of a circle as shown in Fig. 11.1. The solenoid is connected 
to a battery and a switch (not shown).

Fig. 11.1

(i) Describe and explain the observations on the iron rods when the switch 
is closed.

…………………………………………………………………………….....…

…………………………………………………………………………..…...…

…..………………………………………………………………….……… [2]

(ii) Describe and explain the observations on the iron rods when the switch 
is opened.

…………………………………………………………………………..…..…

…………………………………………………………………………....……

………………………………………………………………………….….. [2]

A
B

Solenoid
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(b) Fig. 12.2 shows a rectangular metallic coil ABCD carrying a current that is 
placed in a magnetic field. BC is 2 cm long.

(i) Describe and explain the observations on the iron rods when the switch 
is closed.
………………………………………………………………………..…………

……………………………………………………………………………..……

…..………………………………………………………………………….. [2]

(ii) On Fig. 12.2, draw the force that is acting on 

1. Section AB; 
2. Section CD.                   [1]

(iii) Assuming the force acting on each section is 2 N, calculate the total 
moment generated on the coil ABCD. 

             Moment = ............................... Ncm [2] 

(iv) The north and south pole positions are swapped. Describe how the 
forces acting on section AB and CD respectively will change, if any.

………………………………………………………………………..…….. [1]

(v) State one way to increase the magnitude of the force acting on section 
AB of the coil.

…………………………………………………………………………….... [1]

Fig. 12.2

S N
A D

CB
2 cm

Axis of rotation
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A12 An electric kettle with power rating of 2.5 kW is connected to a 240 V mains supply 
by a flexible cable to a 3-pin plug.

State the names of the 3 wires found in the 3-pin plug and their respective 
colours in Table 12.1                 [3]

          
    Table 12.1 

Name of wire Colour

(a) Calculate the current flowing in the circuit when the electric kettle is operating 
under normal condition.

                                                    current = ............................... A [2]

(b) Suggest a suitable fuse rating for this circuit. Explain your answer.

…………………………………………………………………………………….…… 

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

(c) If the cost of electricity is $0.23 per kWh, calculate the total cost of using the 
electric kettle for 1 hour every day for 1 week.
  

     
                                                                  cost = $............................... [2] 

(d) Suggest where a heating element should be placed in the electric kettle so that 
the water can be heated efficiently.

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

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

END OF PAPER
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QUEENSWAY SECONDARY SCHOOL
Sec 4E5N Prelim Answers 2018 

MCQ
1 B
2 D
3 D
4 D 
5 C 
6 A 
7 D 
8 C 
9 D
10 A
11 B
12 B
13 C
14 C
15 D
16 D 
17 B 
18 D 
19 A 
20 B 

Section A

1a The bicycle is travelling at constant speed from B to C
then decelerates constantly to rest from C to D.

1
1

1b Distance travelled = × ((35 15) + 37) × 15= 427.5 m = 428 m (3 s.f.)

1

1

1c Average speed = .= 11.6 m/s (3 s.f.) 1 

2a loss in p.e. = 0.5 × 10 × 1.1 = 5.5 J 1

2bi 5.5 – (0.5 x 10 x 0.8)
= 1.5 J 

1
1

2bii energy lost as thermal/sound 1

2c 5.5 + 9 = ½(0.5)v2

v = 7.62 m/s
1
1

3a Weight = 0.3 x 10 = 3 N 1
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19 A 
20 B 

Section A

1a The bicycle is travelling at constant speed from BBBBBB ttttttoooooo CCCCCC
then decelerates constantly to rest from C to DDDDDD...

1
1

1b Distance travelled = × ((35 15) + 37) × 15151515151551515151555555155555555555555555555555555555555555555555551555555155555555555555= 427.5 m = 428 m (3 s.f.)

1

1

1c Average speed = .= 11.6 m/s (3 s.f.) 1

2a loss in p.e. = 0.5 × 10 × 1.1 = 5.5 J 1

2bi 5.5 – (0.5 x 10 x 0.8)
= 1.5 J 

1
1

2bii energy lost as thermaaal/l/sosounu dd 1

2c 5.5 5 ++ 99 == ½(½ 0.5)5)vv22

v = 7.7.6262 m/s/s
1
1

3a WeWeW igighth == 0.0.33 x 10 = 3 N 1
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3bi F = 2 500 x 0.003
= 7.5 N

1
1

3bii ACWM = CWM       
7.5 x 20 = 3 x d

d = 50 cm from hinge

1

3biii Force applied at safety valve will be higher. The weight should be moved 
further/ to the right.

1

4a

Drawn graph must be below the given graph 
Drawn graph must have a similar shape to the given graph.

1
1 

4b Surface temperature or surface area. 1

5a Sound energy is transferred from particle to particle as the particles 
vibrate to and fro.
They collide against each other, transferring the energy from one 
particle to the next.

1

1

5b It means 432 oscillations of the sound wave is produced in one 
second.

1

5c v=
v=432 × 0.76=328.32 m/s=328 m/s (3 s.f.) 

1 

1
5d

Any one correct region circled 1

Rise in 
temperature

°C

time
minutes

0
0

20

40

20 403010

A A A

www.KiasuExamPaper.com

Drawn graph must be beloww tthee givven graphph 
Drawn graph must have a sis milaar shs appee toto tthehe ggivivene graph.

1
1

4b Surface temperature or surrface aarerea.a. 1

5a Sound energy is transferreredd frfroom ppara ticle to particle as the particles 
vibrate to andnd ffroro.
They colllilidede aagainstst eeacachh oto her, transferring the energy from one
particle ttoo ththe neextxt.

1

1

5b It meae nsns 443232 oscscilillaatit ons of the sound wave is produced in one 
secoondnd.

1

5c v=
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5e

Same amplitude but twice the period. 1
6a Speed of light decreases. 1
6b 1.5 = ( )= ( ( ). )= (nearest degree)

1

1
1 

6c

All lines drawn correctly at 33° ±1°
1

7ai Waves in both regions have a speed of 3.0 × 108 m/s. 1
7aii Waves in region A have a shorter wavelength. 1
7b sun tanning : ultraviolet

barbecue : infra-red
1
1

8ai
8aii

+

glass

air 35°

time
s

pressure
Pa 

+
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4 

Both charges have opposite charges (position does not matter)
All arrows come out of positive charge and go into negative charge

1
1

8bi There will be an increase in magnetic field lines.
The magnetic field lines will get closer together. 1

8bii The two charges will have a stronger attraction to each other. 1

9a When current, I = 0.25 A, V = 3.75, 3.8 V (from the graph)

Therefore, Resistance, R = V / I
= 3.7 / 0.25
= 14.8 

1

1
9b There is an increase in the ratio of potential difference to current, 

which is equivalent to resistance.
1

9ci Potential difference across 40 resistor = potential difference 
across the lamp = 3.75-3.8 V (parallel connection) 1 

9cii Current, I = V/R
= 3.7 / 40
= 0.0925 A or 0.093 A

1 
1

Section B

10a Point P : convection
Point Q : conduction
Point R : radiation

1
1
1

10bi The thermal energy gained is only converted to potential energy
between points B and C. 
This energy is used to break the intermolecular bonds. 
Temperature is a measure of kinetic energy.
Since there is no gain in kinetic energy, temperature remains 
constant.

1

1

1

10bii The water molecules vibrate more vigorously and randomly around 
each other.
They remain closely packed in random arrangement.

1

1
10ci Evaporation. 1
10cii Evaporation can occur at all temperatures. 1

11ai When the switch is closed, the solenoid will become a temporary 
magnet.
The iron rods will also become temporary magnets and attain the 
same polarity at the same ends.
Since like poles repel, the two iron rods will repel from each other.

1

1
11aii When the switch is opened, the current will stop flowing through the 

solenoid and the solenoid will cease to be a temporary magnet. The 
iron rods, being made of iron will also lose magnetism as iron is a 
soft magnet and does not retain magnetism. 1

1
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Hence the two iron rods will not repel and will instead come close to 
each other at the bottom of the solenoid since the solenoid is 
cylindrically shaped.

11bi 1

11bii 1

11biii 2 x 2 
= 4 Ncm

1
1

11biv The direction of the force will be reversed. The force at section AB
will point downwards while the force at section CD will point 
upwards.

1

11bv Increase the current or use a stronger North and South poles. 1

12a Name of wire Colour
Live wire Brown

Neutral wire Blue
Earth wire Green and Yellow

3

12b I = 2500/240
= 10.4 A

1
1

12c Suitable fuse rating = 13 A 
The fuse rating should be slightly higher than the current flowing in 
the circuit for the fuse to work under normal working conditions of the 
electric kettle.  

1
1

12d Total cost = $(0.23 x 2.5 x 7)
= $4.03 

1
1

12e The additional earth wire in the 3-pin plug helps to redirect current away 
from the user and prevent an electric shock.

1

The End

I 
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2 
 
 

1 In the diagram below, a micrometer screw guage is used to measure the diameter of a ball bearing.

The actual diameter of the ball bearing is 4.65 mm. 

What is the zero error of this micrometer?

A -0.52 mm B -0.02 mm

C +0.02 mm D +0.52 mm

2 The diameter of four spherical objects W, X, Y and Z are tabulated below.

Object Diameter

W 17 m

X 4.88 x 103 km

Y 3.74 nm

Z 6.7 x 10-2 m

Which of the following correctly lists the objects in ascending order of diameter?

A X, W, Z, Y B Y, W, Z, X

C Y, Z, W, X D Z, Y, X, W

3 The diagram below shows four objects placed on a slope. The dot in each object indicates its centre of 
gravity. 

Which object is the most unstable?
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4 Elfie is jogging initially at constant speed around a track. He gets distracted by a friend at the 

grandstand and then jogs at a lower constant speed.

Which of the following shows the distance-time graph of Elfie’s jog?

A B

C D

5 Two similar balls are dropped from a building at the same time. One falls from 40 m from the ground 

while the other from 20 m.

Assuming that air resistance is negligible, which physical quantity is the same for both balls just before 
they reach the ground?

A acceleration

B final velocity

C displacement

D kinetic energy
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6 A person lifts boxes of equal weight onto a platform.

Which quantity would not affect the total work done by the person?

A the mass of the boxes

B the number of boxes lifted

C the time taken to lift the box

D the height of the platform above the ground 

7 A bullet of mass 0.040 kg enters a wooden target horizontally. Its speed of entry is 300 m/s and it comes 
to rest 5.0 cm into the target, at the same height as the point of entry, as shown.

What is the frictional force exerted on the bullet by the wooden target? Assume the frictional force is 
constant.

A 120 N B 360 N

C 1800 N D 36000 N

8 The diagram shows a tractor on muddy ground.

Why does the tractor need to have big and wide tires? 

A to travel a further distance 

B to avoid skidding on the ground

C to support the weight of the tractor 

D to reduce the pressure on the ground

5.0 cm

bullet
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9 The outlet of a glass syringe is sealed so that air is trapped below the piston as shown in the diagram 

below.

     
  
Which of the following explains why the piston begins to rise when the syringe is placed in hot water?

A Convection is occurring inside the syringe.

B The glass is expanding.

C The molecules of trapped air become bigger.

D The trapped air molecules are hitting the piston more often with greater force.

10 The diagram below shows very small pollen grains suspended in a beaker of water. A bright light 
shines from the side of the beaker. Small, bright dots of light are seen through a microscope. The dots 
move in rapidly changing and random directions.

Which of the following statements explains the observation? 

A Convection current due to energy from the light source causing the pollen grains to collide 
with water molecules.

B Convection current due to energy from the light source causing the water molecules to collide 
with the pollen grains.

C Random collision between pollen grains.

D Random collision between water molecules and pollen grains.
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11 Hot water of the same temperature are poured simultaneously into four similar cups with different type 

of surfaces.

Which of the cups will register the fastest fall in temperature?

12 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 reduces the heat transfer to 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 reduces the heat transfer to 
the ice cream.

13 The diagram below shows a plotting compass placed above a current carrying wire.

Ignoring effects of the Earth’s magnetic field, which of the following shows the direction which the 
compass needle will point towards?

A B  C  D  

dull black shiny black dull white shiny 
white

thermometer thermometer

A B C D

egg white

ice cream

sponge cake
dish

bubbles

resistor
compass
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14 The displacement-distance and displacement-time graphs are shown below for a water wave in an 

ocean.

What is the frequency of the water wave?

A 0.025 Hz B 0.05 Hz

C 50 Hz D 100 Hz

15 A small conducting sphere is suspended by an insulated thread. When a positively charged rod is 
brought near the sphere, the sphere is attracted as shown in the diagram below.

Which of the following is/are reasonable deduction(s)?

I The sphere may carry a positive charge. 
II The sphere may carry a negative charge. 
III The sphere may be neutral.

A I and II only

B I and III only

C II and III only

D III only
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16 The diagram shows four similar light bulbs connected to a battery. Each bulb operates at normal 

brightness. If bulb X breaks, what happens to the brightness of the remaining bulbs?

Bulb W Bulb Y Bulb Z
A decreases decreases decreases

B decreases increases increases

C increase unchanged unchanged

D increase increases increases

17 A battery is connected to two crocodile clips and a lamp. There is a gap between the crocodile clips.

                            
Four wires W, X, Y and Z, made of the same material but have different lengths and thicknesses, are 
connected in turn between the crocodile clips. 

                              

Which wire will make the lamp glow the most brightly and which wire will make the lamp glow the least 
brightly?

most brightly least brightly

A X Y

B Y Z

C W Y

D W Z
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18 The ray diagram below shows the formation of a real image by a converging lens.

What is the focal length of the lens?

A 1.5 cm B 3 cm

C 4 cm D 12 cm

19 The diagram below shows a circuit with four voltmeter readings V1, V2, V3 and V.

Which equation relating the voltmeter readings must be true?

A V = V1 + V2 + V3

B V + V1 = V2 + V3

C V =  V1 + V3

D V2 = 2V3

www.KiasuExamPaper.com 
296



10
 

 

20 An electric cooker is connected to the power supply by a 3 core cable. When the cooker is working 
correctly, which wires, if any, carry the same current?

A the live and the earth wires

B the live and the neutral wires

C the live, the neutral and the earth wires

D none of the three wires carry the same current
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21 The diagrams show the arrangement of molecules in a substance at a pressure of 1 atm and at two 

different temperatures. 

at – 150oC at – 100oC

  

Which substance could the diagrams represent? 

substance melting point/ oC boiling point/ oC 
A –183 –89
B –169 –112
C –155 –93
D –114 –85

22 The following diagram shows the result of a chromatogram obtained from two mixtures, X and Y.

Which substance(s) is/are present in mixture X but not mixture Y?

A Q and S only

B R and T only

C S only

D T only

23 A pale green solution of compound E reacts with aqueous sodium hydroxide to form a blue precipitate.
When acidified silver nitrate is added to the solution of compound E, a white precipitate is observed. 
What is E?

A copper(II) chloride 

B copper(II) sulfate

C iron(II) chloride 

D iron(II) sulfate

X Y P       Q       R       S       T
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24 An element, F, has p protons and n neutrons in its nucleus.

  
Which row gives a possible correct number of protons, neutrons and electrons in a positive ion of an 
isotope of F?

protons neutrons electrons
A p n + 1 p + 1
B p n + 1 p – 1 
C p + 1 n p + 1
D p + 1 n p – 1

25 How many electrons are shared in a molecule of methane?

A 2 B 4 C 6 D 8

26 The table shows some properties of sodium chloride and ethane. Which properties are in the wrong 
column? 

sodium chloride ethane

A ionically bonded covalently bonded

B solid at room temperature gas at room temperature

C soluble in water soluble in water

D has strong forces between its ions has weak forces between its molecules

27 Element L is in Group I, while element M has an electronic configuration of 2,6. The two elements 
react to form a chemical compound.

What is the correct chemical equation for the reaction between element L and element M?

A L + 2M LM2

B 2L + M L2M

C 2L + M2 2LM

D 4L + M2 2 L2M

28 4.0 g of calcium are completely burnt in oxygen. 

2Ca + O2 2CaO

Which volume of oxygen is used in this reaction at room temperature and pressure?

A 0.05 dm3 B 0.10 dm3 C 1.20 dm3 D 2.40 dm3
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29 The formation of hydrogen chloride gas from hydrogen and chlorine gas is exothermic.

Which graph shows the change in temperature when hydrogen gas is reacted with excess chlorine 
gas?

A B

C D

30 Curve 1 shows the volume of carbon dioxide given off when 5 g of calcium carbonate lumps react 
completely with an excess of hydrochloric acid at 40 C.

What change could result in curve 2?

A Using a lower temperature. 

B Using a more concentrated solution of the acid.

C Using 3 g of calcium carbonate lumps.

D Using 5 g of calcium carbonate powder.

temperature temperature

temperature

volume of hydrogen gas

temperature

volume of hydrogen gas

volume of hydrogen gas

volume of hydrogen gas

5g of calcium carbonate lumps, 40 C

1
2

volume 
of CO2

/ cm3

time/ s
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31 Part of some chemical reactions are shown.

In which reaction is the underlined substance oxidised? 

A Br2 (l) + 2e – 2Br – (aq)

B Cu2+ (s) + 2e – Cu (s)

C Fe3+ (aq) + e – Fe2+ (aq)

D Mg (s) Mg2+ (aq) + 2e –

32 The table gives information about three indicators.

indicator colour at pH 1 pH at which colour 
changes

colour at pH 12

thymol blue red 3 yellow

congo red blue 5 red

phenolphthalein colourless 10 red

Which colour would be obtained when each indicator is added separately to pure water?

thymol congo red phenolphthalein
A red blue colourless
B red blue red
C yellow blue red
D yellow red colourless
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33 The diagrams show two experiments, one to make barium chloride and the other to make barium 

sulfate. 

In each experiment, the acid is run into the conical flask until the pH is 7. 

Which are the next steps needed to obtain solid samples of each salt? 

barium chloride barium sulfate
A crystallisation crystallisation

B crystallisation filtration

C filtration crystallisation

D filtration filtration

34 Which statement about Groups in the Periodic Table is correct?

A All elements in the Periodic Table are not coloured. 

B All Groups contain both metallic and non-metallic atoms.

C Elements become more metallic across the Periodic Table from left to right.

D Atoms of elements in the same Group have the same number of valence electrons.

35 Lithium, sodium, potassium and rubidium are elements in Group I in the Periodic Table.

Which of the following shows the correct trends down the Group for the melting point and density for 
the four elements?

melting point density

A decreases increases

B decreases decreases

C increases increases

D increases decreases

dilute 
hydrochloric acid

aqueous barium hydroxide
aqueous barium 

hydroxide

dilute 
sulfuric acid
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36 Metals P and Q display the chemical behaviours as shown below when added to the various solutions.  

aqueous solution metal P added metal Q added

magnesium nitrate no reaction no reaction

zinc nitrate zinc displaced no reaction

iron(ii) nitrate iron displaced no reaction

copper(ii) nitrate copper displaced copper displaced

Which of the following is the correct arrangement of metals in order of decreasing reactivity?

A magnesium, P, zinc, iron, Q, copper

B magnesium, zinc, iron, P, Q, copper

C P, magnesium, zinc, iron, Q, copper

D magnesium, P, zinc, iron, copper, Q

37 Many countries have taken measures to ensure that the amount of sulfur in unleaded petrol and diesel 
fuels are kept low. Which of the following could be the reason for such measures?

A To cut down the amount of fuel used in vehicles.

B To reduce the acidity of the rain.

C To reduce the greenhouse effect.

D To protect the ozone layer.

38 Bitumen is made from crude oil. It is used __________________.

A as an aircraft fuel 

B for making polishes

C for making roads

D in oil stoves

39 The table shows the observations made when an organic compound R undergoes certain processes.

process observation

combustion white precipitate produced in limewater

bromination reddish-brown solution decolourises

hydrogenation margarine is produced

Which homologous series does compound R belong to? 

A alcohols 

B alkanes

C alkenes

D carboxylic acids
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40 Alcohols S and T have the molecular formulae CxH7OH and CyH11OH respectively. What are the 

relative molecular masses of S and T? 

relative molecular mass of S relative molecular mass of T

A 59 88

B 60 88

C 60 90

D 62 90

END OF PAPER
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Section A
Answer all questions in the spaces provided.

1 Fig. 1.1 shows the total forces acting forward and backward on a car at different times X and Y
during a journey. In each case, the car is moving forward.

Fig. 1.1

(a) State the name of one of the forces that is acting in the opposite direction to the motion of the 
car. 

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

(b) State whether the speed of the car is changing at time X. 

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

(c) State whether the speed of the car at time Y is increasing, decreasing or constant.

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

2 Fig. 2.1 shows a cylinder filled with air. It is fitted with a freely moving piston.

Fig. 2.1

The area of the piston is 0.10 m2 and the area of the load is 0.05 m2. Calculate the mass of the load 
needed to balance the piston when the pressure exerted by the air is 15 Pa.

    mass = .....………………………… kg [2]

time X

time Y

cylinder

load
piston

air

3000 N

500 N

3000 N

4000 N

direction of motion

www.KiasuExamPaper.com 
306



3 

3 A student slowly heats a sample of solid wax in a test tube. Fig. 3.1 shows how the temperature of 
the wax varies with time t.

Fig. 3.1

(a) State the melting point of wax.

    Melting point = .....…………………………  C [1] 

(b) Thermal energy passes into the wax throughout the experiment. 

(i) Describe what effect this energy has on the wax particles between t = 0 min and t = 4 min in 
terms of motion and spacing.

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

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

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

(ii) Describe what effect this energy has on the wax particles between t = 4 min and t = 8 min in 
terms of motion and arrangement.

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

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

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

(c) The wax expands as the temperature rises. It expands more between t = 8 min and 9 min than 
between t = 0 and 1 min. Explain why. 

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

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

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

..…………………………………………………………………………………………………......…... [2]
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4 Fig. 4.1 shows how the speed of two cars change as they move from rest along a straight road.

car A car B
time / s speed / (m/s) time / s speed / (m/s)

0 0 0 0
5.0 20 5.0 10

10.0 40 10.0 20
15.0 60 15.0 30
20.0 60 20.0 40
25.0 60 25.0 50
30.0 60 30.0 60

Fig. 4.1

(a) Plot and draw the speed-time graphs in Fig. 4.2 for both cars A and B. Label your graphs 
clearly. [2]

Fig. 4.2

Speed / (m/s)

50

40

30

20

10

70

5       10        15       20        25       30        35       40       45

60

0 Time / s
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(b) At the end of 30.0 s, calculate the distance between the two cars. 
  

    distance = .....………………………… m [2] 

(c) If the mass of the car B is 500 kg, calculate the net force acting on it.
  

    Net force = .....………………………… N [2] 

5 A student wanted to find the density of an unknown liquid using a bottle and obtained the 
measurements as shown in Fig. 5.1.

Calculate the density of the unknown liquid, given that the density of coconut oil is 0.924 g/cm3. 

Fig. 5.1

    density = .....………………………… g/cm3 [3] 
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6 An iron block has mass of 10 kg on Earth.

The block is teleported to Krypton, a planet with a gravitational field strength twice that of Earth. 
Given that the gravitational field strength on Earth is 10 N/kg, state and/or calculate the mass and 
weight of the iron block on Krypton.

    Mass of block = .....………………………… kg [1] 

    weight of block = .....………………………… N [1] 

7 Bats use echolocation to determine their surroundings in the dark. They send out a pulse of 
ultrasound, which will be reflected when it hits an object. They listen for the echo of this pulse, and 
are able to deduce the distance of the object from where they are located. 

Fig. 7.1 shows a bat in a cave. It lets out a pulse of ultrasound of 5 kHz towards the back of the 
cave.

Fig. 7.1

(a)  Calculate the wavelength of the ultrasound pulse if the ultrasound travels at 330 m/s. 

wavelength = .....………………………… m [2]

(b) The pulse that the bat sends out is reflected back 12 s after the pulse was sent out. Calculate 
the distance from the bat to the back of the cave.

Back of 
the cave
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distance = .....………………………… m [2]
8 Fig. 8.1 shows the path of a light ray passing through a rectangular block.

Fig. 8.1

(a) Calculate the refractive index of the rectangular block.

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

(b) Calculate the critical angle of the rectangular block. 

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

(c) Explain why the light ray does not exit the rectangular block at Y.

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

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

Y

rectangular block
39

72 72

39
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9 (a) The list below shows three components of the electromagnetic spectrum.

infra-red               gamma rays               visible light

Arrange the components in order of increasing wavelength.

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

(b) Satellites are used in the transmission of some television signals.

Fig. 9.1 shows a satellite above the television station where a television signal is generated.  
The satellite is orbiting at a distance of 36 000 km from the television station.

Fig. 9.1

(i) State which component of the electromagnetic spectrum is used to transmit the television 
signal to the satellite.

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

(ii) Given that the component in b(i) travels at a speed of 3.00 x 108 m/s, calculate the time the 
television station takes to send a signal to the satellite.

time = .....………………………… s [2]
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10 Fig. 10.1 shows the circuit diagram of a metal filament lamp which is connected to a power supply. 
The electromotive force (e.m.f.) produced by the power supply can be varied. 

(a) State what is meant by electromotive force (e.m.f.).

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

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

(b) In the space below, redraw and add appropriate circuit symbols to the circuit diagram in 
Fig. 10.1 to show the positions of

(i) an ammeter that measures the current in the circuit, and [1]

(ii) a voltmeter that measures the voltage across the lamp. [1]

Fig. 10.1
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11 Fig. 11.1 shows a rigid wire being held between the poles of a U-shaped magnet. When the switch 
is closed, there is an upward force on the wire as indicated.
  

Fig. 11.1 

(a) On Fig. 11.1, draw an arrow in the rigid wire to show the direction of conventional current. [1]

(b) On Fig. 11.1, label the north pole of the U-shaped magnet. [1]

(c) State one change that can be made to the set-up to cause a downward force on the wire.   

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

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

(d) Explain why the magnet is made of steel instead of iron if the above setup is to be used as part 
of a fan motor which can operate continuously.

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

..…………………………………………………………………………………………………......….. [1] 
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12 Fig. 12.1 shows a manual car park barrier.

Fig. 12.1

The weight of the barrier beam is 550 N and acts at 1.6 m to the right of the pivot. Calculate the 
tension needed in the rope in order to keep the beam horizontal.

tension = .....………………………… N [3] 

beam
rope

2000 N

tension 
in rope

pivot

550 N

weight 
of

0.5 m 1.6 m 1.4 m

metal 
ring in 
ground
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Section B
Answer any two questions from this section in the spaces provided.

13 (a) Fig. 13.1 shows the structure of a 240 V electric hair dryer with a plastic case. It mainly consists 
of a fan and two heating coils of same power rating. The manufacturer claims that it is double 
insulated. 

Fig. 13.1 

The hair dryer has three settings that can be controlled by switches S1, S2 and S3. Fig. 13.2 
shows the total power consumed at each setting. 

Setting Function Power / W
1 Cold (fan only) 140 

2 Hot (half heating power) 640 

3 Hot (full heating power) 1140

Fig. 13.2 

(i) State the switch or switches that should be closed for the hair dryer to operate at the power 
of

140 W, .…………………………………………………………………………………….……... [1]

640 W. .…………………………………………………………………………………….……... [1]

(ii) Suggest why the earth wire is not required for this hair dryer.

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

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

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

S2

S3

heating coils

plastic case

fan

hot
air

240 V

fan motor

  S1
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(iii) Calculate the current flowing in the hair dryer when it is operating at full heating power. 

current = …………………… A [1] 

(iv) Suggest a suitable fuse rating for the hair dryer.

fuse rating = ………………………... [1]

(b) Another hair dryer is designed with a different arrangement of the two heating coils as shown in 
Fig. 13.3.

Fig. 13.3 

State one way in which such an arrangement will not be as advantageous as that in Fig. 13.1.

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

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

S1

S3
plastic case

heating coils
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(c) Fig. 13.4 shows a circuit with a lamp and resistor connected in parallel to each other.

Fig. 13.4 

(i) Calculate the amount of charge that passes through the resistor in 1 minute.

charge = ………………………... [2] 

(ii) The input energy to the lamp is 72 000 J. How long has the lamp been operating? 

operation time = ………………………... [2] 

18 V

A

B

536 W
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14 A pendulum consists of a pendulum bob attached to a thin thread, as shown in Fig. 14.1. 

Fig. 14.1
  

When the thread is vertical, the metal sphere is at O. The metal sphere is moved from O to X and 
held in position X by a horizontal force F. 

(a) Draw a free-body diagram to show the forces acting on the metal sphere when it is at X. [2]

(b) The pendulum bob is now released so that the pendulum is free to swing. Explain why the 
pendulum bob begins to move and why it continues to move past O. 

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

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

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

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

pendulum bob

thin thread

3.0 cm
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(c) The mass of the pendulum bob is 200 g. When the bob is moved from O to X, it is raised 
through a vertical height of 3.0 cm. The gravitational field strength is 10 N/kg. 

(i) Calculate the work done to raise the sphere. 

work done = ………………………... [2] 

(ii) Calculate the maximum speed of the sphere after it has been released, assuming air 
resistance is negligible.

maximum speed = ………………………... [2] 

(iii) A student determines the time taken for one complete swing of the pendulum. She uses two 
methods.
In the first method, she measures the time for one complete swing. 
In the second method, she measures the time for 20 complete swings and divides the total 
time by 20. 

Explain why the second method gives a more accurate result than the first method.

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

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

..…………………………………………………………………………………………......…..... [2] 
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15 (a) Fig. 15.1 shows the boiler of a coal-fired power station. Hot gases rise and thermal energy from 
the hot gases heats the cold water inside the metal pipes, forming steam.

Fig. 15.1

(i) Explain, in terms of particle movement and density change, why the hot gases rise.

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

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

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

(ii) Using ideas about particles, explain how energy passes through the metal pipes by 
conduction.

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

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

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

(iii) Suggest what might happen if cold water is piped in from the top of the metal pipes instead 
of the bottom.
Give a reason for your answer.

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

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

..…………………………………………………………………………………………......…..... [2] 
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(b) Fig. 15.2 shows an electrostatic precipitator that prevents dust and ash from emerging from the 
chimney.

Fig. 15.2 

(i) Describe what happens to the dust and ash particles in the hot gas after they pass through 
the fine wires with negative charges.

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

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

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

(ii) Provide an explanation for your answer in (b)(i). 

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

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

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

(iii) Suggest a reason why it is important for the power station to prevent dust and ash from 
emerging from their chimneys.

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

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

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

End of paper

- - --
hot gases 
dust and ash

plate with 
positive 
charge

fine wires with
negative charge

hot gases 
dust and ash

fine wires with 
negative 
charge

plate with 
positive charge
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Secondary 4E5N S(Physics) Prelim 2018 – Mark Scheme
Answers to MCQ

1 2 3 4 5 6 7 8 9 10

B B D A A C D D D D 

11 12 13 14 15 16 17 18 19 20

A B D C C B A B C B 

Answers for Section A and B

Qn Answers Marks 
awarded

Section A
1a Air resistance/Air friction/brake friction B1 (anyone)
1b Not changing B1
1c decreasing B1

2 Mass = (0.10 m2 x 15 Pa) / 10 N/kg
= 0.15 kg

M1
A1

3a 50 C B1
3bi The energy will cause the wax particles to vibrate more/with increasing speed about

its fixed positions
The spacing between the wax particles will increase slightly.

B1

B1
3bii The energy will cause the wax particles to break their forces of attraction/bonds

between particles.
1.Some particle are able to slide past each other.
2.The wax particles will change from fixed arrangement to random arrangement.

B1
B1

3c As the forces of attraction between liquid particles are weaker than the forces of
attraction between solid particles, the more energetic/faster moving liquid particles 
will move further apart from each other compared to the solid particles. Hence it 
expands more between 8-9 min than between 0-1 min.

B1
B1 

4a

Penalise max 1m for graph extension beyond 30 min, missing any label

B1,B1
( 1m for 
each 
graph )

4b Distance between the cars 
= ( ½ x 15 x 60 + 15 x 60 ) – ( ½ x 30 x 60 )
= 1350 900
= 450 m

M1

A1

15 30 time

speed

Car B

Car A60
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between particles.
1.Some particle ara e able to slide past eeacachh oto heer.r
2.The wax particles will change from ffixed aarrrranangegegemementnt to random arrangement.

B1
B1

As the forces of attraction between liliququidid pparartiticlcleses aarere weaker than the forces of
attraction between solid particles, thhee momom rere eenenergr etic/faster moving liquid particles 
willll move further aparart frromom eeach ototheheer r cocompared to the solid particles. Hence it 
expands more betetwew enen 88-9 miminn ththanan bbetetwew en 0-1 min.

B1
B1 

B1,B1
( 1m for
each 
graph )

speed

Car B

CaC r A6060
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Qn Answers Marks 
awarded

4c

2/0.2
30

060

sm

onAccelerati

Net force = 500 x 2.0
= 1000 N

M1

A1

5 Mass of coconut oil = 101.9 – 32.6 = 69.3 g 
Mass of the unknown liquid = 92.6 – 32.6 = 60 g

Volume of unknown liquid = volume of coconut oil 
= Mass / Density = 69.3 / 0.924
= 75 cm3

Density of unknown liquid = Mass / Volume = 60 / 75 
= 0.80 g/cm3

M1

M1

A1

6 Mass = 10 kg
Weight = 10 kg x 10 N/kg x 2 =200 N

B1
B1

7a = 3305000= 0.066 
M1

A1

7b
t
dv 2 where distance between bat and back of cave= ( × )/2

= 330 x 6(1 mark if workings reflect the correct relationship between v,distance, t)
= 1980 m 

M1
A1

8a
Refractive index = 

r
i

sin
sin

= 0

0

39
72

sin
sin

= 1.51 

M1

A1

8b
csin

n
1

csin
51.1
1

04.41c or 041.5c (use more than 3sf for 1.51) B1
8c The angle of incidence is greater than the critical angle.

Thus, total internal reflection occurs.
B1

1 51)
Y

rectangular 
block 

39

72 72
39
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Volume of unknown liquid volume of coconut oil
= Mass / Density = 69.3 / 0.924
= 75 cm3

Density of unknown liquid = Mass / Volume = 60 / 75
= 0.80 g/cm3

M1

A1

Mass = 10 kg
Weight = 10 kg x 10 N/kg x 2 =200 N

BB1
B1

= 3305000= 0.066
M1

A1

t
dv 2 where distance between bat and back of cave= ( × )/2

= 330 x 6(1 mark if workings reflect thee ccoro rerectc  relelatatioionsnshihip p beb tween v,distance, t)
= 1980 m 

M1
A1

Refractive index = 
rr
i

siinn
sin

== 00

0

3399
7722

sin
ssiinn

= 11.5.511

M1

A1

csin
n
1

i 1 rectangular
39

72 72
39
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Qn Answers Marks 
awarded

9a gamma rays, visible light, infra-red    B1

9bi microwave B1
9bii d = v x t

36000000 m = 300000000 m/s x t {1m for correct relationship between s,d,t, 
ignore prefixes}

t = 0.120 s

M1
A1 

10a the work done by the source in driving a unit charge/1 coulomb around a complete 
circuit.

B1

10b B1 any 
series 
connection 
with poer 
supply

B1 any 
parallel 
connection 
with lamp

11ab B1
B1 

11c Turn the magnet so that the poles exchange places with each other.
or 
Turn the cells so that the terminals are switched over.

B1 either 
one

11d Steel retains magnetism/is a permanent magnet while iron is not. B1

12 Anticlockwise moments = clockwise moments
(2000)(0.5) = T(3.0) + (550)(1.6) applies prin. of moment

1000  = 3.0 T + 880 correct distance
T  = 40 N

M1
M1
A1 

V

A

N
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connecti
with poe
supply

B1 any
pap rallel 
cconnecti
with lam

b B1
B1 

V

A
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Qn Answers Marks 
awarded

Section B
13ai S3

S3, S1

B1
B1

13aii the hair dryer has a plastic case which is an insulator so any current leakage from 
the wires will not be conducted outwards/double insulations

B1

13aiii P = IV
I = 1140/240 = 4.75 A B1

13aiv 5 A (no marks for no units) B1
13b if one heating coil is faulty, the whole dryer cannot work OR

the power of the hot air cannot be changed
B1 either 
one

13c Q = It = (V/R)t = (18/5)*60
= 216 C (no marks for no units)

M1
A1 

Using E = Pt, t = E / P =72 000 / 36 
= 2000 s (no marks for no units)

M1
A1 

14a

Penalise max 1m if any forces 
Does not touch free body/missing label

B2 if all 3 
forces 
general 
direction 
correct with 
correct label

(1 mark if 2
forces are
correct 
0 mark if 
only 1 force 
is correct)

14b At X, all three forces are balanced and the metal sphere does not move. When F is 
removed, a resultant force (due to weight of metal sphere and tension in thread) 
acts on the metal sphere, causing the metal sphere to move.

At O, all GPE is converted to kinetic energy and the metal sphere continue to move 
pass O due to inertia /acquired/possession of KE. [Do not give marks, if candidate 
only gave descriptions of energy changes without linking KE to motion]

B1

B1
14ci Work done = gain in GPE = mgh

=
200 3(10)

1000 100
[convert mass and height correctly]

= 0.06 J [include correct unit]
M1
A1

14cii GPE at X = KE at O
0.06 = ½ (0.2) v2

v2 = 0.6
v = 0.6 = 0.775 m/s (3 sf)  [also accept 0.78 m/s minus 1 mark for 
wrong or missing unit]

M1

A1

14ciii The main source of error is the reaction time of the student.
By taking average of 20 complete swings, the error is divided between/spread over
the 20 swings. [Do not award marks, if students just mention as obtaining more 

B1
B1 

force, F

tension in thread

weight of metal sphere
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c Q It  (V/R)t (18/5) 60
= 216 C (no marks for no units)

M1
A1 

Using E = Pt, t = E / P =72 000 / 36 
= 2000 s (no marks for no units)

M1
A1 

a

Penalise max 1m if any forces 
Does not touch free body/missingnngnngngnngngngnngngngngng label

B2 if all 3
fofofofooforces 
general
direction
correct w
correct la

(1 mark
forces ar
correct 
0 mark if
only 1 fo
is correc

b At X, all three forceses are bbalala anancecedd anand the metal sphere does not move. When F is 
removed, a resulttana t foorccee (d(dueue tto weight of metal sphere and tension in thread) 
acts on the memetataall spspheherere, cacaususing the metal sphere to move.

At O, all GPE iss ccononvevertrted to kinetic energy and the metal sphere continue to move 
pass O due to inerererererererererereeererrrrrrrtititititititititiititititititittttt a /acquired/possession of KE. [Do not give marks, if candidate 
only gave descriptions of energy changes without linking KE to motion]

B1

B1
i Work done = gain in GPE = mgh

forcccccccccccccccceeeeeeeeeeeeeeeee,,,,, FFFFFFFFFFFFFFF

tension in thread

wewwwwwwwwwwwwwwww ight of metal sphere
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Qn Answers Marks 
awarded

accurate timing without explaining why.]

15ai The particles in hot gases becomes further apart than surround cold air.
The hot gases hence becomes less dense and rises.

B1
B1

15aii The particles in the metal pipe gains kinetic energy from the energetic gas particles 
and vibrate more vigorously. 
They collide with the neighboring metal particles and passes kinetic energy to them.

B1

B1
15aiii The cold water when heated becomes steam which is less dense. The steam rises

up the metal pipes.
If the cold water is piped in from the top, it will flow against the rising steam and 
heat transfer to outside the boiler will be inefficient/blocked/disrupted. 

If cold water is piped in from the bottom, water is heated, become less dense and 
rises up the pipe creating a convection current which transfer heat away from the 
boiler.
If cold water is piped in from the top, it will goes against the natural convection
current leading to inefficient/blocked/disrupted heat transfer

B1

B1

15bi The particles will be attracted to the positively charged plates B1
15bii The dust and ash particles will gain electrons from the fine wires and become 

negatively charged.
As opposite charges attract, the particles will be attracted to the plates with positive 
charge.

B1

B1

15biii To prevent air pollution, bad for the environment etc
(any reasons pertaining to damage to environment)

B1

~END~
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accurate timing without explaining why.]

The particles in hot gases becomes further apart than surround cold air.
The hot gases hence becomes less dense and rises.

B1
B1
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B1

The particles will be attracted to the popoosisititivevelyly chcharargeged d plates B1
The dust and ash particles will gain eelelectctroronsn frfromom the fine wires and become 
negaatively charged.
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2 

1 The diagram shows a vernier scale placed against a ruler.

What is the vernier reading? 

A 3.90 cm B 3.93 cm C 4.23 cm D 4.25 cm

2 A sea breeze happens in the day. An explanation of the sea breeze contains only five
statements.
1 Density of the air decreases
2 Less dense air rises 
3 The air above the land is heated and expand
4 Land mass warms up faster than the sea in the day 
5 Cooler air from the sea moves in to form sea breeze

What is the correct order of these statements?

A
B 
C 
D 

3 What is the name of the property of a body that resists a change in its state of rest or 
motion? 

A Mass
B Speed
C Density
D Acceleration

4 A portable generator can supply 69 120 000 J of electrical energy in 24 hours. What is 
the average power output of the generator?

A 27 W B 800 W C 19 200 W D 2 880 000 W
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P 
Q

A            B             C           D

5 The speed-time graph for a cyclist is shown below. 

The mass of the cyclist with the bike is 70 kg.

What is the resultant force on the cyclist with bike? 

A 140 N B 350 N C 3500 N D 14000 N 

6 A uniform plank is balanced at the centre by a pivot. John placed block P on the plank 
as shown in the diagram below. Block Q is made of the same material as P but is 
smaller in volume.

Where should John place block Q to keep the plank in equilibrium? 

7 A small table weighing 80 N stands on four legs, each having an area of contact of 
0.001 m2. What is the pressure of the table on the floor?  

A 20 kPa B 80 kPa C 20 000 kPa D 80 000 kPa
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8 A nylon jacket is filled with feather and down. Down is the fur found at the chest area 
of birds. 

Which of the following best explain how the jacket keeps the user warm in winter?

A Nylon is shiny and is a poor absorber of cold.
B Feather is a poor conductor of heat.
C Down is very fine and stops convection current from getting set up.
D Feather and down is able to trap air, and air is a poor conductor of heat.

9 Which form of energy, that molecules have, is related to temperature?  

A nuclear energy
B kinetic energy
C potential energy
D thermal energy

10 Molten glass are poured onto a stick to be moulded into glass ball. The glass cools to 
its freezing point and begins to solidify.

As the glass solidifies, its temperature

A decreases and energy is lost from the glass.
B remains the same and energy is lost from the glass.
C decreases and no energy is lost from the glass.
D remains the same and no energy is lost from the glass. 
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11 John threw a pebble into the pond and created a ripple as shown below. 

In two seconds, three complete waves are produced on the surface of the water. The 
distance between three crests is 14.0 cm.

What is the speed of the wave?

A 3.11 cm/s B 4.67 cm/s C 7.00 cm/s D 10.5 cm/s

12 Which of the following statements about transverse waves is true?

A All transverse waves travels at the speed of 3.0 x 108 m/s in vacuum. 
B Transverse waves are waves that travels parallel to the direction of its vibration.
C All transverse waves require a medium to travel.
D All transverse waves can be reflected or refracted.

13 A ray of light travels from vacuum into glass.

What is the refractive index of the glass?

A sin a / sin d
B sin c / sin b
C v1 / v2

D v2 / v1

Vacuum Glass

a
b

c
d

speed = v1

speed = v2

14.0 cm
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14 The diagram shows a patient having his eyes tested. A chart with letters on it is placed 
behind him and he sees the chart reflected in a plane mirror.

How far away from the patient is the image of the chart?

A 2 m B 5 m C 7 m D 10 m

15 Which diagram correctly shows the electric field pattern between two isolated point 
charges?

2 m 3 m

mirror
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16 A wire has a resistance of 12 . A second wire, made of the same material, has half 
the length and half the cross-sectional area.

What is the resistance of the second wire?

A 3.0 B 6.0 C 12 D 48

17 A 12 V battery is connected across a parallel arrangement of two resistors.

What is the reading on the ammeter?

A 1.7 A B 3.0 A C 4.0 A D 7.0 A 

18 A compass is placed at X beside an electromagnet as shown in the diagram below.

Which of the drawings shows the correct direction of the compass needle?

3

12 V

4

A

X

C

B
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19 A combined Audio-Visual unit of a speaker and a television is controlled by one switch. 
The unit contains a 1.2 kW speaker and a 800 W television.
In one week, the television used 4.0 kWh of electrical energy.

How much electrical energy is used by the Audio-Visual unit in that one week? 

A 2.0 kWh B 4.0 kWh C 6.0 kWh D 10 kWh

20 The diagram below shows an upwards force acting on a current-carrying wire in a 
magnetic field. What is the direction of the magnetic field?

A to the left  
B to the right  
C downward  
D out of the paper

----- End of Paper ----- 
Efforts Today Rewards Tomorrow

upward force

current-carrying wire
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2 

Section A: [45 marks]
Answer all the questions in the spaces provided.

1 Fig. 1.1 shows the diagram of a speaker.

Fig. 1.1

(a) Sound is being produced and can be heard by everyone in the room. Describe 
how the sound from the loudspeaker reaches all parts of the room.

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

…………………………………………………………………………………………… 

(b) The lowest frequency that a human with normal hearing can hear is 20 Hz and 
the highest frequency is 20 kHz.

(i) Explain what is meant by frequency is 20 kHz. 

……………………………………………………………………………………... 

……………………………………………………………………………………... 

(ii). Given that the speed of sound in air is 340 m/s, calculate the longest 
wavelength of sound that a human can hear.

  wavelength =………..……………. m

[2]

[1]

[2]
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2 A 1200 kg sports car travels at 20 m/s for 3.0 minutes.
It then accelerates uniformly to a speed of 45 m/s in 1.0 minute. 
It travels at a uniform speed of 45 m/s for a further 5.0 minutes before decelerating 
non-uniformly to rest in 3.0 minutes.

(a) Plot a graph on Fig 2.1 to show how the speed of the sports car varies with time.

Fig. 2.1

(b) Calculate the acceleration of the sports car from 3.0 to 4.0 minute. 

acceleration = …………………………….. m/s2 

[3] 

[3] 

  

1 2 3 4 5 6 7 8 9 10 11 12 13 14
0

50

45

40

35

30

25

20

15

10

5 
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(c) Calculate the resultant force needed to result in this acceleration.

force = ……………………………. N [2]

3 A beaker can hold 250 cm3 of liquid. 
When it is completely filled with methanol (density 0.80 g/cm3), the total weight is 
2.6 N.
Take the gravitational field strength as 10 N/kg.

(a) Calculate the mass of the filled beaker.

mass = …………………… kg

(b) Calculate the mass of methanol in the beaker. State clearly the formula used.

mass = ………………….. kg

[1] 

[2]
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4 The diagram below shows a computer monitor resting on a uniform tabletop AB of
weight 70 N that is hinged to the wall at A. The computer monitor has a weight of 
50 N acting through a point 0.20 m from A. The tabletop is supported by a vertical 
force, F acting at B to keep it horizontal. The length of the tabletop is 0.80 m.

Fig. 4.1

(a) On the diagram, draw an arrow to represent the weight of the tabletop. Label it 
W.

(b) Calculate the total moments due to the weight of the computer monitor and the 
tabletop.

total moment =  ………………………Nm 

(c) Hence, by means of the principle of moments, calculate the vertical force, F
applied at B that is required to keep the tabletop horizontal.

                                     vertical force, F = …………………………… N 

[1] 

[2]

[2]

A

wall

50 N

B

0.20 m

tabletop

0.60 m

computer 
monitor
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5 Fig. 5.1 shows an object A of mass 1.6 kg resting on top of a smooth plank which 
is 2.0 metres long.

Fig. 5.1

When object A is released, it slides down the smooth plank and stops after travelling 
a distance d along the rough ground.

(a) Using the Principle of Conservation of Energy, calculate the speed of object A at 
the bottom end of the plank.

speed = ………………………….. m/s

(b) If the friction along the rough ground is 2.5 N, calculate the distance d. 

   distance d = …………………………. m 

[2]

[2]

restd

2.0 m

1.0 m

A

smooth plank

rough ground
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6 Ultraviolet radiation and microwave are different types of radiation in the 
electromagnetic spectrum.

(a) State one use of ultraviolet radiation and of microwave.

(i) Ultraviolet radiation: 

………………………………………………………………………………………. 

(ii) Microwave:

………………………………………………………………………………………. 

(b) State one property that both types of radiation have in common and one property 
that makes them different.

Common property:

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

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

Different property:

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

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

[1]

[1]

[1]

[1] 

7 Fig. 7.1 shows a computer chip fitted with a heat sink with black metal fins. 

Fig. 7.1

The main function of the heat sink is to keep the computer chip cool.

(a) Explain any two features of the heat sink that allow thermal energy to be 
transferred easily away from the chip.

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

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

……………………………………………………………………………………………. 

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

heat sink

computer chip

black metal fins
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(b) Describe what happens to the motion of the molecules and their arrangement in 
the heat sink as it gains heat. 

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

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

……………………………………………………………………………………………. 

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

8 Fig. 8.1 shows an iron rod resting on two brass strips between the poles of a magnet. 
When the switch is closed, a current passes through the iron rod from the two brass 
strips connected to a power supply.

Fig. 8.1

(a) (i) Draw an arrow to indicate the direction of current in the iron rod. 

(ii) State the direction in which the rod would move.

………………………………………………………………………………………. 

………………………………………………………………………………………. 

(b) State the effect on the movement of the iron rod when

(i) the resistance of the rheostat is increased, 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

(ii) the current is reversed.

………………………………………………………………………………………. 

………………………………………………………………………………………. 

[1]

[1]

[1]

[1]
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9 Fig. 9.1 shows three resistors X, Y and Z connected in a circuit. The current flowing 
through X is 1.5 A and X

Fig. 9.1

(a) Calculate the potential difference across X. 

potential difference = …………………………. V 

(b) The resistance of Z Z. 

current = …………………………. A 

(c) Calculate the resistance of Y.

resistance = 

[2]

[2]

[2]

12 V
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Section B [20 marks]

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

10 Fig. 10.1 shows a hand-operated hydraulic press.

Fig. 10.1

A force is applied downwards at X as shown. When piston P moves downwards, 
valve A closes, valve B opens and oil is forced through to raise piston Q in the slave 
cylinder. 

(a) The cross-sectional area of the piston P is 20 cm2 and the cross-sectional area 
of piston Q is 400 cm2. Piston P exerts a downward force of 300 N on the oil.

(i) Calculate the pressure, in N/cm2, exerted by piston P on the oil.

pressure = ……………………..

(ii) State the value of the pressure in the slave cylinder.

pressure = ……………………..

[2]

[1]

Q

BA

X

P
force
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(iii) Hence, calculate the force exerted by the oil on piston Q.

force = ……………………..

(b) Piston P moves down 5.0 cm. 

(i) Calculate the volume of oil that moves out of the master cylinder.

volume = ……………………..

(ii) Hence, calculate the distance moved by piston Q.

distance = ……………………..

(c) After X is pushed down, it is lifted up again. 
State what happens to valve A, valve B and piston Q when X is lifted up.

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

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

……………………………………………………………………………………………. 

(d) Using kinetic theory of matter, explain why oil rather than air is used in the 
hydraulic press.

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

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

……………………………………………………………………………………………. 

[1] 

[1]

[1]

[2]

[2] 
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11 Fig. 11.1 shows an object placed in front of a converging lens. F1 and F2 are the  
focal points of the lens.  

Fig. 11.1

(a) Draw the ray diagram on Fig 11.1 to locate the image of the object.

(b) State two characteristics of the image formed.

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

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

(c) State one use of the above converging lens when the object is placed as in the 
diagram.

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

(d) Explain the change in the focused image, if any, when the top half of the lens is 
blocked by a piece of cardboard. 

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

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

……………………………………………………………………………………………. 

[2]

[1] 

[1]

[2] 

object F2F1

lens
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(e) Fig. 11.2 shows a rectangular glass block, PQRS, with a refractive index of 1.54.
A light ray is incident on the side PS of the glass block as shown.

Fig. 11.2

(i) Calculate the critical angle of the glass block.

critical angle = ……………………..

(ii) Continue the path of the light ray in Fig. 11.2 at side PQ and explain the 
path you have drawn.

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

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

……………………………………………………………………………………... 

[2]

[2]
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12 Fig. 12.1 shows the electrical wiring in a table lamp.

Fig. 12.1

(a) The lamp is marked “240 V, 100 W”.

(i) Calculate the resistance of the lamp.

resistance = ……………………..

(ii) The lamp is switched on for 5 hours daily. Calculate the cost of using the 
lamp for 1 day, given that the electrical consumption rate is $0.24 per kWh.

cost = ……………………..

(b) Explain why wire A rather than wire B is connected to the live terminal in the 
plug.

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

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

[2]

[2]

[2]
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(c) State which wire carries no current when the table lamp is working normally.

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

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

(d) Fig 12.2 shows a circuit breaker that is connected to the table lamp.

Fig. 12.2 

Wire A in the table lamp becomes loose and touches the metal case. When this 
electrical fault occurs, explain how the circuit breaker in Fig 12.2 switches off 
the main current. 

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

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

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

…………………………………………………………………………………………..

[1]

[3] 

End of Paper

current from 
main supply

current to table 
lamp via wire A
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2018 4E5N PRELIM P1
Answers: 

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

C C A B B D A B B C

11. 12. 13. 14. 15. 16. 17. 18. 19. 20.

D B C C A C D B D A

21. 22. 23. 24. 25. 26. 27. 28. 29. 30.

A D B D C B D D B A

31. 32. 33. 34. 35. 36. 37. 38. 39. 40.

D B C D D A D D D C
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2018 4E5N PRELIM P1
Answers: 

1. 2. 3. 4. 5. 6. 7. 8.8.8.8.8.8. 9. 101010101010.

C C A B B D A BBBBBBBBBBB B C

11. 12. 13. 14. 15. 16. 1777777.............. 1818181188888181818818818181818181888188181181818181818811188181881181188818181118188188181818881181881818181818118181881881811818888881118188811111888818111118181888811118181881818188811118881811118811888881188888811 .................... 1999999. 20.

D B C C A C DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB DDDDDD A

21. 22. 23. 24. 25. 26. 27. 28. 29...... 30.

A D B D C B DD D B A

31. 32. 33. 34. 35. 36. 377.. 38. 39. 40.

D B C D DD A DD D D C
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Marking Scheme 4E/5NA

Section A: [20]

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

11. 12. 13. 14. 15. 16. 17. 18. 19. 20.

Section B: [45]

1 (a) The vibrating speaker pushes and pulls the surrounding air particles
causing it to vibrate in the same direction as the wave motion. 
This first layer of air will in turn pushes and pulls the next layer of air,
This process continues.
Producing a series of compression and rarefaction in the air.

[1/2]
[1/2]
[1/2]

[1/2] 

(b)(i) 20000 waves are produced in 1 second. [1]
(ii)

For longest wavelength, use f = 20 Hz
-1 / 20 Hz

= 17.0 m

[1]

[1]

2 (a)

½ m for each constant speed section of plot. 1m for constant acceleration & 
1m for non-uniform deceleration 

If time duration is wrong, 0 m for each section.

[3] 
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Section B: [45]

1 (a) The vibrating speaker pushes and pulls the surroundiningg aiairr particles
causing it to vibrate in the same direction as the wave mottioon.
This first layer of air will in turn pushes and pulls the y rrneextxt llayayerr ofof air,
This process continues.
Producing a series of compression and rarefactioonn inin tthehe aair.

[1/2
[1/2
[1/2

[1/2

(b)(i) 20000 waves are produced in 1 second. [1]
(ii)

For longest wavelength, use f = 20 Hz
-1 / 20 Hz

= 17.0 m

[1]

[1]

2 (a)
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(b)

changing 1 min to 60 s (1m)

[M1]

[A1]
(c) Force = 1200 X 0.417

= 500 N
[1]
[1]

3 (a) mass = w/g = 2.6/10 = 0.26 kg [1]
(b) mass = density x volume  

= 0.80 x 250 
= 200 g 
= 0.2 kg 

[1]

[1]

4 (a) give 1m so long w is vertical downward arrow 
near or at the centre of the tabletop. [1]

(b)        (1m)                  (1m)
Resultant moment = (W x Dmonitor) + (W x Dtabletop) 

= (50 N x 0.20 m) + (70 N + 0.40 m)
= 10 Nm + 28 Nm 
=  38 Nm     

[2] 

(c) Sum of Anti-Clockwise moment = Sum of Clockwise moment
F x 0.8 m     =   38 Nm 

F  =  38 / 0.8  
F   = 47.5 N

[1]

[1]

5 (a) KE = mgh
(0.5)(1.6)(v2) = (1.6)(10)(1)

= 16   
v = 4.47 m/s     

[1]
[1]

(b) work done = KE
(2.5)d = 16       

d = 6.4 m  
[1]
[1]

6 (a)(i) Ultraviolet radiation is used in sun beds / sterilisation of equipment. [1]
(ii) Microwave is used for microwave oven / satellite communication [1]
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(b) mass  density x volume  
= 0.80 x 250 
= 200 g
= 0.2 kg 

[1]

[1]

4 (a) give 1m so long w is verertiticacall dodownwnwaw rd aarrrrow 
near or at tthehe ccenentrtree of tthehe ttabableletotop. [1]

(b)        (1m)                  (1m)
Resultant moment = (W x Dmonitor) + (WW x Dtabletop) 

= (50 N x 0.20 m) + (700 NN + 0.400 mm))
= 100 NNmm + 282  Nm 
= 338 Nmm     

[2] 

(c) Sum of Anti-Clockwise momementnt == SuSumm of Clockwise moment
F x x 0.0.88 mm   ==   3838 Nm

F ==  38 / 0.8 
F   = 47.5 N

[1]

[1]

5 (a) KEKE == mmghgh
(0.5)(1.6)(v(v2) ) == (1(1.6.6)()(101 )(1)

= 1616   
v v == 4.47 m/s     

[1]
[1]

(b) woworkrk dononee = KE
(2(2.55)d = 16       

d = 6.4 m  
[1]
[1]
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(b) Common:
They are all transverse waves or
They can travel through vacuum. Or They travel at a speed of 3.0 x 108 m/s 
in vacuum

Difference:
They have different wavelength / frequency
(accept any other plausible answers)

[1]

[1]

7 (a) Heat sink is made of metal, which is a good conductor of thermal energy
allows thermal energy to be conducted quickly away from the chip. or
The heat sink/metal fins are painted black which is a good emitter / 
radiator of heat, which allow heat to be radiated more quickly. or
The metal fins have a large combined surface area , that allows radiant 
heat to be radiated more quickly through convection current. (either two)

[2]

[2] 

(b) As the temperature rises, the molecules in the heat sink vibrate more
rigorously.
The average spacing between the molecules increases.

[1]

[1]

8 (a)(i)

(ii)

Current in the rod from left to right

The rod moves outward  

[1]

[1] 

(b) (i) The rod moves with slower speed outward.                       [ ½ , ½ ]

(ii) The rod moves in the opposite direction to its initial direction / inwards
in the same speed.                                                 [ ½ , ½ ]

*Must have both direction and speed to gain 1 mark

[1]

[1]

9 (a) V = 1.5 x 3
= 4.5 V

[1]
[1]

(b) V = 12 –4.5 = 7.5 V (allow ecf)
I = 7.5 / 6 = 1.25 A  or 1.3 A

[1]
[1]

(c) V = 7.5V
I = 1.5 – 1.25 = 0.25 A [1] 

[1] 

Section B

10 (a)(i) P = force / area
= 300 N / 20 cm2

= 15 N/cm2
[1]
[1]

(ii) 15 N/cm2 [1]
(iii) Force = 15 N/cm2 X 400 cm2

=  6000 N 
[1]

(b) (i) Volume = area x length
=  20 cm2 x 5 cm

=  100 cm3 [1]
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allows thermal energy to be conducted quickly away from the chip. or
The heat sink/metal fins are painted black which is a good emitter / 
radiator of heat, which allow heat to be radiated more quickckckckckcklylylylylyly. orooooo
The metal fins have a large combined surface area , thatttttt aaaaaallowsssss s rar diant 
heat to be radiated more quickly through convection curreeeeeentntntntntnt. (e(e(e(e(e(eiiititii her two)

[2] 

(b) As the temperature rises, the molecules in the heat t sisisisisisinknknknknknk vivivivivivibrbrbrbrbrbrate momomomomomorererererere
rigorously.
The average spacing between the molecules incrcrcrcrcrcrrreaeaeaeaeaeaaaeaeaeaeeaeaeaaaaeaeaeaeaeaeaeaeaeaaeaeaaaeaaeaeaeaaaaaaaeaaaaaeaaaaaeaaaaaaaeaaaeaaeaeaaeaaeaaaeaaaaeaaaeeeaaeaaaaaaaaaaeeeeeeeeeeeeaaeaeee seseseseseseseseseseseseseseseeseseesesessesesesseseseseseeseseseseseseeseesseeesessseeesesesseeeseseeeesessseeeesessesssesssseeesseeeeeessssssss.s.s.ssssss.s.ss.ssss.s.ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss.........

[1]

[1]

8 (a)(i)

(ii)

Current in the rod from left to right

The rod moves outwardd 

[1]

[1] 

(b) (i) The rod moves with slower speed outwarrdd..                       [ ½ , ½ ]

(ii) The rod moves in the e oppoposisitte direcctitionon toto iitstss initial direction / inwards
in the same speed.                                             [ ½ , ½ ]

*Must have both directit onon aandnd sspepeeded tto o gag in 1 mark

[1]

[1]

9 (a) V = 1.5 x x 3
= 4.5 5 VV

[1]
[1]

(b) V = 1212 –4.5 == 7.7.5 5 V V (a(alllll owo  ecf)
I = 7.5 / 66 == 1.1.2525 AA  ooro  1.3 A

[1]
[1]

(c) V V == 7.7 5V5V
II === 1.1.5 5 5 – 1.1 2525 = 0.25 A [1] 

[1] 

Section B

 
357



4 

(ii) Length = Volume / area
= 100 cm3 / 400 cm2

=  0.25 cm [1]
(c) Valve A open and oil flows from the reservoir into piston P; valve B 

closes; pistonQ remains where it is.

*(missing/wrong 1 deduct 1 mark)

[2]

(d) Oil, being a liquid, has molecules closely packed. As such it is not
compressible. 
Air has molecules which are far apart. As such it is compressible.

[1]
[1]

11 (a)

At least 2 light rays coming from the top of the object to the opposite side 
of lens. Light rays must include arrow.
Image drawn correctly without arrow head.

[1]
[1]

(b) Real, inverted and enlarged – any two
(missing/wrong 1 deduct 1 mark)

[1]

(c) projector [1]
(d) The image becomes dimmer/less bright.

With half the lens covered, less light passes through the remaining half of 
the lens to form the image.

[1]
[1]

(e)(i) n = 1/sin c
1.54 = 1/sin C

c = 40.5°

[1]
[1]

object F2F1

lens

image
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*(missing/wrong 1 deduct 1 mark)
(d) Oil, being a liquid, has molecules closely packed. As such itt iiss nonot

compressible. 
Air has molecules which are far apart. As such it is compreesssiblee.

[1]
[1]

11 (a)

At least 2 light rays ccomominingg frfromom tthehe ttopo  of the object to the opposite side 
of lens. Light rays muustst iincnclludede aarrow.
Image e drrawawnn correcectltlyy wiwitht out arrow head.

[1]
[1]

(b) ReReala , innveverted aandnd eenlnlarargeged – any two
(mmisissisingn /wwrorongng 11 ddededucu t 1 mark)

[1]

(c) prprojo ecctotor r [1]
(d) ThThee imi agagee beb comes dimmer/less bright.

WiWitht hhalalf f the lens covered, less light passes through the remaining half of 
thhee lelens to form the image.

[1]
[1]

(e)(i) n = 1/sin c
1.54 = 1/sin C

[1]
[1]

object F2FF1

llensens
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(ii)

Correct ray direction [1/2] 
Correct angle given [1/2] 
Missing arrows/ incorrect arrows minus 1/2 mark
Explain:
With the incident angle at side PQ greater than the critical angle while 
going from denser medium to a less dense medium, Total Internal 
Reflection occurs at side PQ.

[1] for
drawing

[1/2]
[1/2]

12 (a)
(i) 

P = VI
100 = 240 I

I = 0.417 A

R = V/I
= 240 ÷ 0.417

OR
P = V2 / R

100 = 2402 / R
R = 2402 / 100

[1]

[1]

[1]

[1]
(ii) E = Pt

= 0.1 x 5
= 0.5 kWh

Cost = 0.5 x 0.24
= $0.12

[1]

[1]

(b) This is because wire A has a switch connected to it.
So when the switch is open, the appliance will be disconnected from 
the high voltage live wire. Thus preventing the possibility of electric 
shock to the user.

[1]
[1]

(c) Wire C [1]

50°
50°40°
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Correct ray direction [1/2] 
Correct angle given [1/2] 
Missing arrows/ incorrect arrows minus 1/2 mark
Explain:
With the incident angle at side PQ greater ththththhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhanananananannnananananananannaananananananaanananaaaananaanannnananananananaaaananaanaanaanaaaanaanaananaanannnanaaannnnnaanaaaannnnnnannnnnnnnnnnnnnnnn ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehehehehehhehehehehehehehehehehehehehhhheheheheheheheheheheehehehehehehehhhehehhehheheheheehehehehehehehehehehehehhehehehheheehhhehehehehhehhhhheehhehhhehhheheheheheeheeeheheeheeehheeeeheeeeeeeeeee ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccrrrirririririrrirrriiiiiriiiiiiriririiiiririrriiiriiririiiiiriririrririririrrrrirriirrrirrrrrrirrirrrirririirirrrrrrrrrrririrrirriiiiiiiittttitititititttiiitittiitiiitiiiititititittitiitiiiiiiiiiitittttttitittttitttittittttttittitittttiticccccacacacacacaccccccccccccccccccccccccccacacccacacaccccccccccccccccccccccccccccccccccccccccccccccc ll anaaaaa gle whhhhhilililililile eeeee
going from denser medium to a less denseseseseseeeeeeeeeeeeeeeeeeeeeseeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmedededededededeededededededededededededeedeeededededededededeededededededeeeedededededeeeedededeededededededededdedeedededeeeeddededdededddeedddddeedeeee iuiuiiuiuiuiuiuiuiuiuiuiuiuuiuiuiiuuiuuiuiuiuiiuiiiuiuuuiiuiuiiuuiuiiiuuuiuiiuiuuiuiuuiuiuiiiuiuiuiiiiuiuiiuuiuiuuiuiuuuuuuiiuuuuiuuuuuiuuuuuiuuuuuuiuuuiiiuummmmm,m,mm,m,m,mmm,m,m,m,m,m,m,m,m,m,mmmm,m,,m,mmmmm,m,m,mmm,m,m,mmmm,m,mmm,mmmmm,mm,m,m,mmm,mm,mmmmmmmm,m,m,m,mmmmmmmmmmm,m,mm,mmmm,mmm,m,,,mm,mmmm,,,,,,,, TTTTTTTTTTTTTToTToToToTTTTToTTTTToToTTTTTTTTTTTTTTTTTTTTTTTToTTTTTToToTTTTTTTTToToToTTTTTTToToToTTTTTToToToTTTooTToToTTTTToToTTTTTTTTTTT tttttttttataaatttttttatttataaaaaaaaalllll InInInInInInteteteteteternrnrnrnrnrnalalalalalal 
Reflection occurs at side PQ.

[1/2]
[1/2]

12 (a)
(i) 

P = VI
100 = 240 I

I = 0.417 A

R = V/I
= 240 ÷ 0.417

OR
P == VV22 / / RR

10000 = 242424002 / RR
RR == 240022 / / 101000

[1]

[1]

[1]

[1]
(ii) EE == PtPt

= 0.0.11 xx 5
== 0.0.5 kWh

Cost = 0.5 x 0.24
= $0.12

[1]

[1]

(b) Thi i b i A h i h d i [1]
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(d) When the fault occurs, large current flows into the circuit breaker
the electromagnet is magnetised strong enough to attract the iron bar.
The copper bar is pulled away from the contact by the spring.
The contact is broken.

[1]
[½, ½] 
[1]
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(d) When the fault occurs, large current flows into the cirrrrrrcucucucucucuitititititit bbbbbbreeereakakakakakakerereeee
the electromagnet is magnetised strong enough ttttooo oo o atatatatatattrtrtrtrtrtracacacacacact t tthe irrrrrronononononon bbbbbbarararararar.
The copper bar is pulled away from the contact bybybybybybyy tttttthehehehehehe sssssprprpppp ing.
The contact is broken.

[1]
[½, 
[1]
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