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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
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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
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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]

www.KiasuExamPaper.com

 

170



11
 

    [Turn over

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
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(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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(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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2018 MSHS Science Physics Prelim Paper 1 & 2 Answers

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

ms
a

t

uv
a

(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

uv
a

[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]

www.KiasuExamPaper.com

(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
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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

www.KiasuExamPaper.com

(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

www.KiasuExamPaper.com

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

www.KiasuExamPaper.com

= 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

www.KiasuExamPaper.com

(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]
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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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