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Answer ALL questions on the OAS paper provided.

1 What is the reading shown by the vernier calipers below?

A 0.07 cm B 0.27 cm

C 0.29 cm D 0.37 cm

2 Which scenario can cause a change in the acceleration of an object?

A The object continues to move in a straight line at constant speed.

B The object experiences a constant net force to keep it moving.

C The object remains moving in constant velocity.

D The object slides from a rough surface to a smooth surface.

3 An elephant of mass 6000 kg stands on four legs, each having an area of 
contact of 0.15 m2 with the ground. What is the pressure exerted by the 
elephant on the ground? 
Take g to be 10 N/kg.

A 10 kPa B 40 kPa

C 100 kPa D 400 kPa
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4 Three immiscible liquids are poured into a beaker. The masses and the 
corresponding volumes of three liquids X, Y and Z are recorded below.

liquid mass / g volume / cm3

X 270 40

Y 400 70

Z 559 50

What is the order of the liquids in the beaker starting from the top?

A X, Y, Z B Y, X, Z

C Z, Y, X D Z, X, Y

5 Some passengers are travelling on four double-decker buses along a horizontal 
highway. The numbers of passengers in each deck are as indicated. 

Which distribution of passengers on the double-decker bus is the most stable?

A B

C D

30

2030

30

10

30 30

20
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6 An experiment is carried out to measure the power of a student running up a
flight of stairs. Which quantity is not required for this experiment?

A the time taken to run up the stairs

B the total horizontal distance of the stairs

C the total vertical height of the stairs

D the weight of the student

7 Which statement(s) about kinetic model of matter is / are true?

I. Particles in a gas repel each other.
II. Particles in a liquid are constantly in motion.
III. Particles in a solid expand when heated.

A II only

B I and II only

C II and III only

D I, II and III

8 The diagram shows a large tank of water.

Which arrangement will set up convection currents in the tank? 

A cooling at X
B cooling at Y
C heating at Y
D heating at Z

YYY Z

X
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9 Particles in a solid absorb thermal energy and vibrate about their fixed positions 
more vigorously.

Which process is being described?

A boiling

B evaporation 

C heating

D melting

10 A light ray enters a glass block at an angle of incidence of 45°.  

drawn to scale)?

A 14.9 B 30.1

C 40.1 D 45.0

45o

air

glass block
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11 Electromagnetic waves of wavelength and frequency f travel at speed c in a 
vacuum.

Which row correctly describes the wavelength and speed of electromagnetic 
waves of frequency f/2?

wavelength speed in a vacuum

A /2 c/2

B /2 c

C 2 c

D 2 2c

12 Which application uses ultraviolet rays?

A forgery detector

B imagery of body

C remote controller

D satellite television

13 Which statement about sound is correct?

A Sound waves are transverse waves.

B Sound waves can undergo reflection.

C Sound waves travel slower in steel than in air.

D The speed of sound waves in air is 3 x 108 m/s.
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14 The diagram shows a freely suspended positively charged acetate strip and a 
negatively charged polythene strip.

Two rods X and Y are brought near to the two strips. Rod X repels the acetate 
strip but attracts the polythene strip. Rod Y attracts both strips.  

Which type of charge is on each rod?

rod X rod Y

A postive neutral

B positive postive

C negative positive

D neutral negative

15 The current in an electric heater is 6 A. It is switched on for 5 minutes. 

How much charge flows through the heater?

A 20 mC B 30 C

C 50 C D 1800 C

acetate strip polythene strip
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16 The diagram shows three identical resistors connected to a 4 V cell.

What is the correct relationship between the readings on voltmeters V1 and V2?

A V1 = V2 B V1 = 2V2

C V2 = 2V1 D V2 > V1

17 The diagram shows identical lamps X and Y connected in series with a dry cell.  
Both lamps are equally bright when the circuit is closed. 

A third identical lamp Z is connected in parallel with lamp X. How does the 
magnitude of current in lamp Y change compared to the initial arrangement?

A higher B lower

C no change D no current

Y

X

Z

4 V

V1

V2
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18 The diagram shows a three-pin plug used with a 10 A fuse.

Which row shows the possible values of the current flowing through the 
terminals X, Y and Z when there is no fault?

current at X / A current at Y / A current at Z / A

A 0 9 9

B 9 0 9

C 9 0 10

D 9 9 9

19 Which method cannot demagnetise a steel bar?

A hammering it repeatedly

B heating over a flame for a period of time

C placing it in a solenoid under an alternating current

D stroking it with a bar magnet repeatedly

X

Y

Z

10 A fuse
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20 A plotting compass is placed above a current-carrying wire.  Before the circuit is 
closed, the direction of compass is shown in the diagram. 

In which direction will the compass needle be pointing when the switch is
closed?

A B

C D

- END OF PAPER -

N

N

N N

Ncurrent carrying wire 
behind compass
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SECTION A (45 marks)
Answer all questions in the spaces provided on the question paper.

1 Fig 1.1 below shows a bob of weight 50 N hanging in equilibrium from a string 
that is pulled to one side by a horizontal force F of magnitude 60 N.

                                                 
                                                     Fig. 1.1

(a) In the space below, draw a scale diagram to determine the resultant force 
of F and the weight of the bob.

resultant force = .....................N [3]

(b) Hence, determine the magnitude of the tension in the string.

tension = ......................N [1]

F

weight
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2 A car was travelling along Upper Changi Road and was about to pass a traffic 
crossing when a boy suddenly jay-walked across the road. The graph in Fig. 2.1 
shows how the speed of the car changed from the moment the driver saw the 
boy until the car stopped.

(a) Suggest why the car continued at constant speed for the first 1.5 s, even 
though the driver had seen the boy.

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

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

(b) From the moment the driver saw the boy, determine how far the car 
travelled before the car started to decelerate.

distance = ..............................m [1]

Fig. 2.1

speed / ms-1

time / s
0                 1                 2                3                 4                5

30

20

10

0
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(c) Calculate the deceleration of the car.

deceleration = ................................m/s2 [2]

(d) A boy is standing 50 m away from the car. Determine if the boy will be 
knocked down by the car.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]
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3 An uniform wooden plank AB, 2 m long, weighing 54 N, rests on a knife edge 
0.50 m from B. The end A is supported by a vertical string represented by 
tension T in Fig. 3.1, so that AB is horizontal.

(a) Draw and label the weight W of the plank on Fig. 3.1, indicating the 
distance between A and W.

distance between A and W = …………………m [1]

(b) Hence, find the tension T in the string.

tension = .........................N [2]

(c) Without any calculations, state what will happen to tension T as the knife 
edge is shifted towards B.

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

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

0.50 m

1.50 m

T

A B

Fig. 3.1
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4 Fig. 4.1 shows a metal pan containing water on a cooker. The hotplate heats the 
water.

                                                   Fig. 4.1

(a) Describe how the heat is transferred through the base of the metal pan.

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

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

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

(b) (i) On Fig. 4.1, draw an arrow to show the direction of movement of 
the water at point X. [1]

(ii) Explain why the water moves in this direction.

………………………………………………………………………………...

………………………………………………………………………………...

………………………………………………………………………………... [2]

(c) The pan has a polished and silvery metallic surface. Explain how that 
feature minimises heat loss from the metal pan.

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

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

water
handle

metal pan

hotplate
cooker

X
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5 Fig. 5.1 shows an arrow shaped object placed in front of a thin converging lens. 
Two rays from the top of the object are shown passing through the lens. 

                                                     Fig. 5.1

(a) (i) On Fig. 5.1, complete the paths of the two rays and mark the image 
formed with I. [2]

(ii) If the top half of the lens is covered by an opaque sticker, state any 
change to the full image drawn in (a)(i).

...............................................................................................................

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

(b) Table 5.1 shows the speed of light in different materials.

material air or vacuum glass block

speed of light / ms-1 3.0 x 108 1.9 x 108

Table 5.1

(i) Calculate the refractive index of glass block.

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

thin converging lens

object
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(b) (ii) Determine the critical angle of the glass block.

critical angle = .....................o [1]

6 Fig 6.1 shows a battery connected to a lamp.y

                                                      Fig. 6.1

A charge of 150 C flows through the lamp in 100 s.

The energy transferred is 900 J.

(a) Calculate the potential difference across the lamp.

potential difference = ...............................V [2]

(b) Calculate the current in the lamp.

current = ........................A [2]

(c) Calculate the power of the lamp.

power = .........................W [2]
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7 Fig. 7.1 shows a circuit in which all the switches are opened.

                                                  Fig. 7.1

(a) Calculate the effective resistance between X and Y when S1 and S2 are 
closed.

effective resistance = ......................... [3]

(b) State the effective resistance between X and Y when all switches are 
closed.

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

(c) State the switches that have to be closed in order to light up bulbs A and B
only.

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

S1

S2 S3

X Y
S4

3

3

4.5 

A

B

C

www.KiasuExamPaper.com 
21



10

5076/5077/02/4E5N/PRELIM/2019

8 The table lamp shown in Fig 8.1 is made from plastic and has double insulation.
It has only two wires in the cable. The lamp has a power rating of 100 W and is 
used on a 230 V supply.

                                                    Fig. 8.1

(a) (i) State the name and colour of the two wires that are found in the 
cable.

name of wire colour

first wire

second wire
[2]

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

.................................................................................................................

.................................................................................................................

.................................................................................................................

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

(b) (i) Calculate the rating of the fuse that should be used for this lamp.

rating = .....................A [2]

cable
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(ii) Singapore Power charges 26.70 cents for each kWh of electrical 
energy used. Calculate the cost of using the lamp in 30 minutes. 

cost = ......................cents [2]
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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 A car accelerates from rest to reach a constant velocity during a 24 seconds 
journey.  The car experiences friction while it is moving as shown in Fig. 9.1.

Fig. 9.2 shows how the friction changes with time, t, over a period of 24 seconds.

The car has a mass of 850 kg and moves under a constant driving force of 2500 N 
for the entire journey.

(a) At t = 8 seconds, determine the

(i) friction experienced by the car,

friction = .........................N [1]

3000

2000

1000

0
0 2 244 6 8 10 12 14 16 18 20 22 t / s

fri
ct

io
n 

/ N

Fig. 9.1

driving force

friction

Fig. 9.2

www.KiasuExamPaper.com 
24



13

                                               
                                               5076/5077/02/4E5N/PRELIM/2019              [Turn Over

(ii) resultant force of the car,

resultant force = .........................N [1]

(iii) acceleration of the car.

acceleration = .........................m/s2 [2]

(b) The car travels at a constant velocity of 20 m/s between 14 seconds and 
24 seconds.  

(i) Using Fig 9.2, explain how the graph can be used to show the car is 
travelling at constant velocity in the last 10 seconds of the journey.

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… [2]

(ii) Calculate the distance covered when the car is travelling at a constant 
velocity.

distance = .........................m [1]

(iii) Calculate the work done by the car’s engine during this period.

work = .........................J [2]
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(iv) If the kinetic energy of the car is 170 kJ, explain why it is less than the 
work done by the car’s engine.

……………………………………………………………………………………

…………………………………………………………………………………… [1]
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10 Fig 10.1 shows the cross section of a swimming pool. A wave machine at one end 
creates waves that travel across the pool. The diagram shows the surface of the 
water 1.5 seconds after the wave machine began making waves.

(a) Estimate the number of wavelengths between points X and Y in Fig. 10.1.

number of wavelengths = ......................... [1]

(b) Calculate the frequency of the waves.

frequency = .........................Hz [2]

(c) Fig 10.2 shows the surface of the pool several minutes after the wave 
machine has begun working. Three toy ducks are placed at different positions 
in the pool as shown below. The line LL represents the original water level 
before the wave machine began working

X Y

Fig. 10.1

A B C D

D1

D2
D3

L

Fig. 10.2

wave-making machine

L
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(i) Use Fig. 10.2 to state what happens to the amplitude as the wave 
travels across the pool from A to D. Explain why this happens.

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… [2]

(ii) If the wavelength of the wave is 35 cm, calculate the speed of the wave 
in section AB. Explain whether this speed would change when the wave 
reaches section CD. Show your working below.

speed = ……………..m/s

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… [3]

(iii) The three ducks are set in motion as the wave travels across the water.  
Explain whether duck at D1 would hit the other two ducks after some 
time.

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… [2]
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11 A lift in a tall building needs a very powerful electric motor to move it. Fig. 11.1
shows an arrangement which uses a relay circuit on the left to switch the electric
motor on and off.

Fig. 11.1

(a) The electric motor circuit uses thicker wire than the one in the relay circuit.  
Explain why a thicker wire is used in the electric motor circuit.

………………………………………………………………………………………….

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

(b) A user on the left pushes the plastic push button in the relay circuit to start the 
motor running.  

(i) State the polarity at the end of the iron core indicated by P, when the 
relay circuit is turned on.

…………………………………………………………………………………… [1]

(ii) Explain why it is suitable to use an iron core in the relay circuit.

……………………………………………………………………………………

……………………………………………………………………………………

high voltage source

contacts (B)

electric motor

very thick wire
insulator

low voltage source

contact (A)

plastic push button
thin wire

coil of insulated wire

iron core
iron lever arm pivot

    +

P

relay circuit
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…………………………………………………………………………………… [2]
(ii) Describe the sequence of events that take place from the moment the 

button is pushed to the time when the motor starts.

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… [4]

(c) The low voltage source in the relay circuit is a battery which has to be 
replaced once its energy runs low. State whether the motor can still be 
switched on if a battery low on energy is not replaced.  Explain your answer.

………………………………………………………………………………………….

………………………………………………………………………………………….

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

- END OF PAPER -
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 4E5N Sc(Physics) Prelim Marking Scheme 2019 

Paper 1: MCQ [20] 

1 2 3 4 5 6 7 8 9 10

B D C B D B A B C A 

11 12 13 14 15 16 17 18 19 20

C A B A D B A B D C 

Section a: Short Structured Questions [45] 

Qn Ans Marks
1a use of appropriate scale (1 cm : 10 N or 1 cm : 5 N)

parallelogram method      
resultant force = 78 N (accept answers between 70 N to 86 N)

C1
C1
A1

b tension = 78 N  (same ans as 1a) B1
ECF

2a The driver took 1.5 s to react. B1
b distance = 25 x 1.5 = 37.5 m B1
c deceleration = 25/(5-1.5)      

= 7.14 m/s2

C1
A1

d braking distance = 0.5(25)(3.5) = 47.25 m

Total distance = 37.5 + 47.25 m = 81.25 m

Car did not manage to stop in time, pedestrian will be knocked down 
by the car.    

C1

A1

3a Draw an arrow from the 1 m mark of the plank and label it W.  
Distance between A and W is 1.0m B1

b T x 1.5 = 54 x 0.5  
T = 18 N      

C1
A1

c T increases. B1
4a When the metal pan is heated, the molecules at the base gained kinetic 

energy, collided with the neighbouring molecules and transferred energy in 
the process. This process is called conduction.

B1
B1

bi arrow pointing downwards. B1
bii water above the hotplate gets heated and expands, resulting in a lower 

density and hence rises. 
the cooler water at X hence sinks to replace the water above the hotplate.

B1
B1

c Polished and shiny surface is a poor radiator/emitter of heat, hence heat 
loss is minimised. 

B1

5ai

B1

theeeeeee mmmmmmetetetetetetal pan
collided
es

creaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaassses.

70 N ttttttoooooo 868686868686 N)
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2

B1-complete the paths of the two rays correctly.

B1- The image I is marked correctly.
B1

aii The full image would still be seen but appear dimmer B1

bi
v
cn

            

   = 1.58                     

C1
A1

bii sin c = 1 / n

sin c = 1/ 1.58

     c = 39.3        ECF B1
6a p.d. = E/Q = 900/150 

= 6 V.           

C1
A1

b I = Q/t = 150/100         

= 1.5 A              

C1
A1

c P = VI = 6 x 1.5          

= 9 W                ECF

      OR

P = E/t = 900/100        

= 9 W               

C1
A1

or

C1
A1

7a effective resistance of A and B in parallel

= (1/3 + 1/3)-1

= 1.5              

effective resistance of A, B and C 

= 1.5 + 4.5    

= 6          

C1

C1
A1

b zero.                         B1
c S1, S2 and S3.         B1

8ai Live (brown) and 
neutral (blue)         

B1
B1

aii Lamp is made of plastic which is an electrical insulator,

lamp casing would never become ‘live’ OR current cannot flow to the user 
through the casing.  

B1

B1
bi current in cable, I = P/V = 100/230 = 0.435 A

1A fuse rating (accept 0.5 A, 1.0 A)

C1

A1

1-8

-18

s m 10  1.9
s m 10  3.0

  

     ECF

OR

P == E/E/EEEEEEE/EEEEEE//EEE/EEEEEEEEEEEEEEEEEEE t = 90909090900090909009090909999999 0/000000000000 10000000000000000000000000000000000000000000000000000000000000000000000        

================== 9999999999999999999999999999999999999999999999999 W WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW                

C

efefefefefefefefefefefefefeffefefefefeefeefeeeeefeeeeeeeeeefeeeeectccccccc ive e rerererererererererrrererrererrererreeererrrrreerrrereeeeeeeeesissssssssssssss stanannannnnannnnnnnnnnnnananannananannananananananannannnaaaaaaaaaa ceceeececececeecececeecececeececccccccccccccccccccccccccccc ooooooooooooooooooooooooooooof fff A A AAAAAAAAA AAAA A A AAAAA ananaanaanananananaanananannanaannnnnannnnnnnnnannaaaaaa ddddddddddd B innnnnn pppppparaaaaa aaalaaa lel

= (111111111111/3/3/3/3//3/3/3/3/3///3/3/3/3/3/3/3/3/3/////3/3//33/33/333333333333 +++++++++++ 11111111111111111/3/3/3/3//3/3/3/3/33/3/3///3/3/33/33//3/3/3/3/3/333/3////3////3///////3/3///3//3/3//3/33333/3))))))))))))))))))))))))))))))))))))))))))))))))))-1-1-1-1-1-11-1-1-1-11-11-11-1-11111-11111111111111111

5            

ive rerererereesisisisisisiststststststance

4 5
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bii Electrical energy = 0.1kW x 0.5h                          
= 0.05 kWh                 
Cost = 0.05 x 26.70
= 1.34 cents                

C1

A1
9ai 1400 N or 1450 N B1
aii 2500 – 1400 = 1100 N ECF B1
aiii a = 1100 / 850

1.29 m/s2
C1
A1

bi Friction at this time is equal to the driving force and

so the acceleration becomes zero

B1

B1
bii 200 m B1
biii W = 2500 * 200

500 kJ   ECF

C1

A1
biv Remaining energy has been converted into sound and heat energy B1
10a 3 (accept range between 2.75 to 3.25) B1

b T = 0.5 s OR f = 3 / 1.5

2 Hz (accept range between 1.83 Hz to 2.17 Hz)

C1

A1
ci Amplitude decreases.

As the wave propagates from A to D, energy is lost to the surroundings, 
hence the amplitude decreases.

B1

B1
cii 2 Hz x 0.35 m

= 0.70 m/s ECF
but accept values between 0.63 m/s and 0.77 m/s
The speed of the wave would not change because
both frequency and wavelength of the wave do not change

C1
A1

B1

ciii Duck at D1 would never hit the other two ducks because
All three ducks would only move vertically at the same position

B1
B1

11a Thicker wire is used because it has lower resistance and it carries a larger 
current. B1

bi South pole B1
bii Iron core is a soft magnetic material that can be demagnetized easily

When the push button is pushed, the iron core has to be demagnetized so 
as to allow the iron lever arm to return to original position to switch off the 
motor 

B1

B1

biii Current flows in the relay circuit to magnetise the iron core
Iron lever arm is induced to be a magnet to be attracted to the iron core
Contacts in the motor circuit closes as iron lever arm swings clockwise
Current flows in the motor circuit to run the motor

B1
B1
B1
B1

c The motor can no longer be switched on because
Current in the relay circuit would be reduced which lowers the magnetic 
strength of the iron core and unable to cause the iron lever to turn 
clockwise OR iron core may not be magnetized to attract the iron lever

B1

B1

ron ccccccccccccccccccoroorororooorooooorororoooroorooororororrorororoooooooooooo e e eee ee eeee eee eeeeeeeee isiiiiiiiiiiii aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa sssssssssssssssssssssssssssssssssssssssofoffoooooofoooooofffofoffooooooooooooooooooooooooooooo tttt maaaaaagngngngngngneteteteteteticicicicicic mater
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o allllllllolollllllllll w ththththththe e e ee e iriririririronononononon leve

at energy

2.17 Hz)
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BSS/2019/Preliminary Examinations/4E5N Science(Physics) P1

1 The diagram shows part of a vernier scale.

What is the correct reading of the vernier scale?

A 1.05 cm B 1.35 cm C 1.85 cm D 2.65 cm       

2 An object falls through a vacuum.

Which row describes the acceleration and the velocity of the object?

acceleration velocity

A constant constant

B constant increasing

C increasing constant

D increasing increasing

1

2

0

5

10

cm
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BSS/2019/Preliminary Examinations/4E5N Science(Physics) P1 [Turn over

3 A car is accelerating along a road in the direction shown. The wheel shown is connected to 
the engine.

Which row shows the correct directions of air resistance on the car and friction acting on the 
wheel?

air resistance friction

A

B

C

D

4 The weight and density of a gold bar are measured on Earth. The weight and density of the 
same gold bar are now measured on the Moon. 

Which row describes how the density and weight of the gold bar change as the gold bar is 
brought to the Moon?

density of gold bar on the Moon weight of gold bar on the Moon

A decrease decrease

B decrease unchanged

C unchanged decrease

D unchanged unchanged

direction of rotation

direction of travel
wheel
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BSS/2019/Preliminary Examinations/4E5N Science(Physics) P1

5 The diagram shows four forces acting on a pentagon-shaped object.
The four forces shown have the same magnitude. 

Which force will give the greatest turning effect about the pivot?  

6 Four objects, each of the same weight, are placed on a table as shown.

Which object exerts the least pressure on the table?

A B C D

7 A box at the top of a rough slope has an initial kinetic energy of 60 J and gravitational potential 
energy of 40 J. It then moves from the top to the bottom of the slope.

Given that the work done against friction is 10 J, what is the kinetic energy of the box at the 
bottom of the ramp?

A 0 J B 30 J C 90 J D 110 J       

pivot

A

B

C

D

table

box

rough slope
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8 A substance consists of particles that are close together and slide past one another. The 
average speed of the particles is gradually decreasing.

Which statement best describes the substance?

A a liquid being cooled
B a liquid being heated
C a solid being cooled

D a solid being heated   

9 Four metal cans are identical except for the colour and texture on their outer surfaces. The 
same volume of tap water at room temperature is poured into each can. 

Which can will give the lowest temperature reading after being put in the sun for a period of 
time?

     A B        C           D

10 An ice cube at 0 °C is heated.

What is the immediate change to the internal energy of the ice cube?

A The internal kinetic energy decreases.
B The internal kinetic energy increases.
C The internal potential energy decreases.

D The internal potential energy increases.

black,
rough surface

black,
shiny surface

white,
rough surface

white,
smooth surface
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BSS/2019/Preliminary Examinations/4E5N Science(Physics) P1

11 A longitudinal wave is generated along a slinky coil as shown in the diagram.

The graph below shows the variation of the displacement of a particle in the wave with time.

What is the speed of the wave?

A 0.20 m/s B 0.625 m/s C 1.25 m/s D 2.5 m/s       

12 The image of an object O formed using a converging lens has the following properties: same 
size as the object, real and inverted. 

Which are the positions of the focal point, image and lens?

position of focal point position of image position of lens

A X Y W

B X Z W

C Y W X

D Y Z X

direction of travel

0            0.25 0.50 0.75 1.00 m

displacement / m

time / s
0.400.200

   W      X        Y          Z

O
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13 The diagram shows the main components of the electromagnetic spectrum in order of 
increasing frequency. Some of the components are labelled.

light

What is an application of the electromagnetic waves in component T?

A intruder alarm
B kill cancerous cells
C satellite television

D sterilisation of medical equipment

14 The speed of a sound wave is doubled when it passes from medium X to medium Y.

Which statement describes the change in the sound wave correctly?

A The frequency is doubled.
B The frequency is halved.
C The wavelength is doubled.

D The wavelength is halved.

15 A positive test charge in an electric field experiences a force in the direction shown. 

Ignoring the effects of gravity, what is the direction of the electric field lines?

A horizontally to the left
B horizontally to the right
C vertically downwards

D vertically upwards   

force

radio
waves T gamma 

rays

increasing frequency
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16 A resistor with resistance R is made from a resistance wire with a cross-sectional area A and
length L.

A second resistor made from the wire of the same material has a cross-sectional area of 
4
A

and a length of 
2
L .

What is the resistance of the second resistor?

A
R
2

B R C 2R D 8R       

17 Three lamps X, Y and Z are initially of the same brightness in a circuit. 

If a piece of copper wire is connected across Z as shown, what effect does it have on the 
lamps?

A Lamps X, Y and Z will all go off.
B Lamps X and Y become brighter and lamp Z will go off.
C Lamps X and Y become dimmer and lamp Z will go off.

D Lamps X and Y have the same brightness as before and lamp Z will go off.   

18 An electric kettle with the rating “240 V, 1.5 kW” is fitted with a 7.0 A fuse. 

When the kettle is operating normally, which row shows the currents flowing in the respective 
wires?

earth wire live wire neutral wire

A 0 A 6.25 A 0 A

B 0 A 6.25 A 6.25 A

C 0 A 7.0 A 7.0 A

D 6.25 A 6.25 A 6.25 A

X

Y

Z

copper wire
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19 The diagram shows the interaction between two specimens XY and PQ with a magnet.

Which position(s) is/are the north pole of a magnet?

A X only
B Y only
C P and Q

D P, Q and X   

20 The diagram shows a wire that is placed within the magnetic field of a U-shaped magnet.

An electric current passes through the wire and the direction of the current is out of the page.

What is the direction of the force acting on the wire?

A downwards
B towards the N pole
C towards the S pole
D upwards

magnet

wire

S N

magnet

attracts

repels

attracts

attracts

P                    Q

Q                    P
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BSS/2019/Prelim Exam/4E5N Science (Physics/Chemistry) P2

Section A

Answer all questions in the spaces provided.

1 Fig. 1.1 below shows a hydraulic system that consists of two pistons and a flexible pipe. The 
cross-sectional area of the smaller piston is 500 cm2 and cross-sectional area of the larger 
piston is 1440 cm2.

Fig. 1.1

A force of 14 kN is exerted by the smaller piston on the oil

(a) Calculate the pressure on the oil exerted by the small piston.

pressure = ……….…………………...N/cm2 [2]

(b) The pressure on the oil by the smaller piston is the same as the pressure of the oil on the 
larger piston.

Show that the force on the larger piston is greater than the force by the smaller piston.

[2]

14 kN
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2 An archer shoots an arrow vertically upward into the air as shown in Fig. 2.1.

Fig. 2.1

The archer uses an average force of 85 N to pull the bowstring back by a distance of 42 cm. 
The arrow has a mass of 0.16 kg. Assume that the energy transferred to the arrow when the 
string is released is 100% of the energy stored in the stretched bow. 

Take gravitational field strength, g = 10 N/kg and ignore any effects of friction.

(a) State the energy conversion when the arrow is released from the stretched bowstring.

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

(b) Calculate

(i) the work done in pulling back the bowstring,

work done = ……….…………………...…. J [2]

(ii) the maximum height reached by the arrow.

maximum height = ……….…………………...... m [2]

(c) In practice, the maximum height reached will be lower than the actual value calculated in 
(b)(ii). Explain why this is so.

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

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

bowstring
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3 Fig. 3.1 shows a metal plate-warmer. The plate-warmer contains two small candle heaters. 
Plates of food are placed on top of the warming-tray.

Fig. 3.1

(a) Describe how the metal warming-tray is heated by the candle heaters through convection.

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

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

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

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

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

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

(b) The handles of the plate-warmer are made of metal. Describe the potential hazard.

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

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

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

………………………………………………………………………………………………….... [2]
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4 Fig. 4.1 shows the temperature of a solid substance when it absorbs heat from a 600 W heater 
over a period of 40 minutes.

Fig. 4.1

(a) Calculate the amount of energy supplied by the heater for region DE to boil.

energy = ……….…………………... J [2]

(b) Explain why the temperature remains constant throughout region BC.

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

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

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

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

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

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

temperature / °C

time / min
0      5     10    15     20    25    30    35    40
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(c) Describe how the kinetic energy and spacing of the molecules change in region CD.

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

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

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

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

5 Fig. 5.1 shows a ray of light incident on a triangular glass prism ABC.
The critical angle of light in the glass prism is 43°. 

Fig. 5.1 (not drawn to scale)

(a) State whether the light ray will emerge from the face BC. Explain your answer.

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

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

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

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

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

(b) Calculate the refractive index of the glass.

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

A

B

C

28°

www.KiasuExamPaper.com 
51



7

BSS/2019/Prelim Exam/4E5N Science (Physics/Chemistry) P2 [Turn over

6 Sound travels from a loudspeaker to a microphone 10 m away as shown in Fig. 6.1.

Fig. 6.1 (not to scale)

The microphone is connected to a cathode-ray oscilloscope (c.r.o.). The trace on the screen 
of the c.r.o. is shown in Fig. 6.2.

Fig. 6.2

(a) Explain how sound energy is transferred from the loudspeaker to the microphone.

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

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

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

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

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

(b) Using Fig. 6.2, calculate the frequency of the sound.        

frequency = ……….…………………... Hz [2]

0            2.0          4.0           6.0          8.0          10

time / ms

pressure

microphoneloudspeaker

10 m

www.KiasuExamPaper.com 
52



8

BSS/2019/Prelim Exam/4E5N Science (Physics/Chemistry) P2

(c) The speed of sound in air is 330 m/s. 

Hence, calculate the wavelength of the sound.

wavelength = ……….…………………... m [2]
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7 Thunderclouds contain charges. Water drops are carried up by air currents and become 
charged. Fig. 7.1 shows a positively-charged cloud, a negatively-charged ground and a 
negatively-charged water drop.

Fig. 7.1

(a) On Fig. 7.2, draw the electric field pattern due to the negatively-charged water drop.
Show the direction of the field.         

Fig. 7.2
[1]

(b) Describe and explain the movement of the water drop as it passes under the thundercloud.

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

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

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

………………………………………………………………………………………………….... [2]
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8 Fig. 8.1 shows a part of the wiring circuit that connects a 240 V, 1 500 W metallic electric kettle 
to the household mains.

Fig. 8.1

(a) On Fig. 8.1, connect all the wires to complete the connections so that the kettle can operate 
normally.                     [3]

(b) The fuses that are available are rated 1 A, 2 A, 5 A and 8 A.

Determine which is the most suitable fuse for the kettle.

fuse rating = ……….…………………... A [2]

(c) The cost of 1 kWh of electricity is 20 cents. The kettle is used to boil water for 30 minutes 
daily. Calculate the cost of using the kettle for 30 days.

cost =  $ …….…………………...….. [3]

blue wire

brown wire

green and 
yellow wire
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9 Fig. 9.1 shows a nail, a magnet and two compasses.

Fig. 9.1

(a) On Fig 9.1, draw an arrow in each compass to show the direction of the magnetic field of 
the magnet at the two positions. [2]

(b) The magnet causes the nail to become magnetised by induction.
When the magnet is removed, the nail are still magnetised.

Identify the material that the nail is made of.

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

compassesnail           magnet

NS
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Section B

Answer any two questions in this section.

Write your answers in the spaces provided. 

10 An object falls through the air from rest until it hits the ground.

Fig. 10.1 shows how the speed of the object changes with time.

Fig. 10.1

(a) State the magnitude of the acceleration of the object between points B and C.

acceleration = ……….…………………...….. [1]

(b) Describe the motion of the object between points A and B.

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

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

(c) Explain, in terms of the weight of the object and air resistance, why the acceleration 
changes between points A and B.

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

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

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

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

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

………………………………………………………………………………………………….... [3]
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(d) Calculate the distance moved by the object between points B and D.

distance moved = ……….…………………...….. [2]

(e) The mass of the object is 5.0 kg. 

Calculate the resultant force on the object between points C and D.

resultant force = ……….…………………...….. [3]
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11 A 50 kg woman is doing push-ups and is in the position shown in Fig. 11.1.

Fig. 11.1

C is the centre of gravity of the woman, P is the position of her hands on the ground, and O is 
the position of her feet. A combined vertical force F, acts on her hand by the ground. 

Gravitational field strength g = 10 N/kg.

(a) Define centre of gravity.

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

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

(b) Calculate the weight of the woman.

weight = ……….…………………...….. [1]

(c) Calculate the clockwise moment about the point O.

clockwise moment = ……….…………………...….. [2]

C

O

F

P

50 cm

140 cm
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(d) Calculate the combined vertical force F exerted on the woman’s hands by the ground.

vertical force F = ……….…………………...….. [2]

(e) The woman decides to make the exercise more challenging by strapping weights above 
her shoulders, as shown in Fig. 11.2.

Fig. 11.2

(i) State how the clockwise moments about point O change, if at all, when the weights are 
strapped above the woman’s shoulders. Explain your answer.

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

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

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

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

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

(ii) State how the combined vertical force F changes, if at all, when the weights are 
strapped above the woman’s shoulders. Explain your answer.

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

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

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

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

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

weights

O P
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12 Fig. 12.1 shows a
A1 and A2, and a lamp connected to a dry cell with an electromotive force of 24 V.

Fig. 12.1

(a) Define electromotive force.

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

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

(b) Without any calculations, explain why the brightness of the lamp decreases when another 

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

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

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

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

(c) The switch is now closed. 

(i) Explain why the current through ammeter A2 increases.

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

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

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

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

120

40

A1

A2

24 V

90
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(ii) Calculate the effective resistance of the circuit.

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

(iii) Calculate the reading on ammeter A2.

reading on ammeter A2 = ……….…………………...….. [1]

(iv) Calculate the reading on ammeter A1.

reading on ammeter A1 = ……….…………………...….. [2]
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Section A

1 (a) P = F
A

   = 2
14 000 N
500 cm

         [C1]

= 28 N/cm2         [A1]

(b) Plarger = Psmaller

         arg

arg

F
A

l er

l er

= F
A

smaller

smaller

         [B1]

          argFl er

smallerF
= argA

A
l er

smaller

                      =
2

2
1440 cm
500 cm

> 1        [B1]

Therefore Flarger > Fsmaller. 

  OR

  Flarger = 28 N/cm2 × 1440 cm2

            = 40 230 N        [B1]

  Since Fsmaller = 14 000 N, Flarger > Fsmaller     [B1]

2 (a) elastic potential energy to kinetic energy and gravitational potential energy [B1]

(b) (i) W = F × d 
= 85 N × 0.42 m         [C1]

   = 35.7 J         [A1]

(ii)    G.P.E gained = work done 
0.16 kg × 10 N/kg × h = 35.7 J [allow e.c.f. from (b)(i)]  [C1]

                                 h = 22.3 m  (3 s.f.) [A1]

(c) Some of the energy is converted to thermal energy due to work done against 
air resistance.          [B1]

     

> Fsmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmalallllllallalllalalalaalallalalalaaaalalaalaaaaaaaaaaa lelllllllllllllllerrrrrr.

FFFFFFFFFFFFFFFFFFFlal rggggggggggggggggggerererererererererrer = 2888888888888888888888888888888888888888888888888 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN/c/c/c/c/c/c/c/cc/ccc/c/c/c//c/c/c/c/c/ccc/ccccc/cccccccccccccc/c/cmmmmmmmm2222222222222222222222222222222 ×××××××× 14141414144144414144414141414141414414141444144444414414441414114141444444444404044040404040404040400404040404040444440404444040404040400404000404004444444444  cmmmmmmmmmmmmmmmmmmmmm2222222222222

         ============== 40000000000000000000000000000000000000000000000000 22222222222222222222222222222223030303033030303030303030 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    

SiSiSiSiSiSSiSSSSSiSSSiSSiSSiSiiiSiSiiiSiSiSSSSSSSSSSSSSSSSSSSS nncnncncncncncncncncncncnncncncncncncncncnnncncnnncnncnncnncncccccccccccccceeeeeeeeeeeeeeeeeeeeeeee FFFFFFFFFFFFFFFsmsmssssmssmsmsmssmssmsmssmsmmmmmmssssmaalaaaaaaaaaaaaaaa ler = 14141414141414141414144414141444414144444144414411441441414414144444414141411414111114144 000000000000000000000000000000000000000000000000000000000000000000000000000000000 N, FFlargrgrggrgrgr erererererr >>>>>> FFFFFFsmaller

stic popopopopopopopopoppppopopoppppopopoppopopopopppoppoppoppopopopopooooop teteteteeeteeeeteeteteeeeteteeteteteteteeteteteeeeeentntntntntnttnttnttnttntttnttnttnttttttntttntnnnnnnnnnn iaiaiaiaiaaaaiaiaaaaaiaaiaiaaiaiaiaiaiaiaiiiaiaiaaaaaaaaaaaalllllllllllllllllllllllllll enennenennenenenenenenenenenenenenenennenenennennennneneneneeeeeeeeeeeeeeeeeeeeeeeeeee eeergyyyyyy ttttttoooooo kikikikikikinennnnn tic e

W == F ×××× dddddd
= 858585858585 NNNNNN × 0 4
= 35.7 J
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3 (a) The air above the candles is heated and becomes less dense so it rises to
the warming tray.          [B1] 
The cooler air below the warming tray is denser and sinks to takes its place. 
           [B1] 
The whole process is repeated and forms a convection current to heat the 
warming tray.          
   

(b) As the handles are made of metal and metal is a good conductor of thermal 
energy/ heat,          [B1] 
the handles may become hot and injure the user.    [B1]

4 (a)  t = 15 min = 15 × 60 = 900 s

E = Pt 
= 600 W × 900 s         [C1]
= 540 000 J        [A1]

(b) At BC, thermal energy is absorbed to break the intermolecular bonds. [B1] 
The kinetic energy of the molecules remains constant    [B1]
but the potential energy of the molecules increases.   [B1]

(c) The kinetic energy increases and       [B1]
the spacing between the molecules remains constant / increases slightly. 
           [B1]

5 (a) The light ray will not emerge from BC as it undergoes total internal reflection
at face BC.          [B1]
The angle of incidence (62°) is larger than the critical angle (43°), and the 
light ray is going from a optically denser medium to a optically less dense 
medium.          [B1]

(b) n = 1
sin 43

          [B1]

= 1.47 (3 s.f.) [A1]

6 (a) The air particles travel through a series of compressions and rarefactions
parallel to the direction that the sound wave travels.    [B1]
The sound energy is transferred as the air particles collide with each other. 
           [B1]

(b)  T = 4 ms
                

f = 3
1

4 10
         [C1]

                  = 250 Hz         [A1]

 
   

ed to break k k k kk thththththththhhthhththththhththhthththththththhththhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ininininininininninnnninninininninnninnninininnnninininininnnnininininnnninnnnnntetetetetetettttt rmololololololececececececululululululaaaaaar bon
oleculeeeeeeeeeeeeeeeeeeeeeeeeees s sss ssss sss sssssss remamamamamamamamaamaamaaaaaaamaaaaaamaaaaaaamaamaaammaamaaaaaaaaaaaamaaaammaammainininiininininininininininininininininininininininininininininnnnnninnssssssssssssssssssssssssssssssssssss cococcocccccocococococococococococococococococcocococococoococococococococoooooonnsnsnsnsnsnsnsnsnnnsnsnnnnnnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn tttttat ntttttt   

y of theheeeeheeeeheeeeheeeeheeeeeheeeeheheheheeeeehehehh  molececececececececececececececulullululuuuuuuuuuuuuuu eseseseseseseseesesesesessesessssesessesessssseeeseseessesesssesssssesssssssssssssssssssssssss iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiincncncncncncncncncncncncncncncncnccncnncnncncncncncncncncnccnccncncncnncncncncnnccncncncncncncncncnncncncnnncncnncncnncncnncnnnnnnncnnnnnccnccncncncncnnncnncnccnnncncncncncncnnnccnncncnccrerererererererererererererererererererererererererererererererererererereaaaaaaaaaaaasasasaaaaaaaaasasasasasasasassasasasasaseeseseseseseseeeeeeeeeeeeeeeeee .....  

rgy incccccccccccccccccccccccccccccccccccccccccccccccrererereererereerereerereereeeeereeeeeeeeeeeeereereeeeeeereeeereasseseseseeseseseseseseseseeeeeeeeeeeeeeeeeeeeeeeeeeeee anananananananananananananananananananddddddddddddddd      [
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a) ThThTTThThThThThThhhThThhhhThThhhhhTTTTTTTT e eeeeeeeeeeeeeeeee liliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiighggggggggggggggggggggggggggggggggggggggggggggg t rayyyyyyyyyyyyyyyyyy wiwwwwwwwwwwwww ll nnnnotoooooooooooooooooooooooooooooo  emeeeeeeeeeeeeeeeeeeeeeeeeeergrgrgrgrgrgrgrgrgrgrrrrrgrrgrrgrrgrgrrrrgrgrgrgrrrgrgrggggggggge e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee frfrrfrfrfrfrfrrffffffffff omomomomomomomomomomomomomomomomomomomommmommomomommomomomomommomommommmooommmooommmmomomommmmomoomommoo BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC as iiiiiit t ttt t unununununundedededededergo
atttttttttttttt fffffffffacacacacacacaccacacaaaaacacaacaccacaaacacaccaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee BCBCBBCBCBCBBBCBCBCBCBCBBCBCBCBCBCBCBCBBCBCBBBCBCBCBBBBCBCBCBCBBCBCBCBCBBCBBCCCCCCCCCCCCCCCC..     
The eeeeeeeeeeeee ananaanananaanananananaaaaaaanaaaaaaanaannnnnnglleeeeeeeeeeeeeeeeeeee ofofofofofofoofoofofofofofofofofofofofofffofofofofofofoooooooooooooooooo iiinccccididdddddddddddddiddddddddidiidddididididddidiidididdiididddiiiidenenenenennenennenenenennenenenneennnnenenennennnnnnnennennnnne cecececececeeceeeececeeecececeeeeec (6(6(666(666666(66666(66666666666666666662°2°2°2°2°2°2°2°22°2°2°°2°2°2°22°°°°2°22°2°2°22°2°2°2°22222222 ) is llllllarararararargegegegegeg r tha
ght rarararararararararararararayyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy isissssssssssssss ggggggoio ngngngnngngngngngngngngnnnngnngngngngngnngngnngngnnngnnngngngnnngngngnngnnggnggnnnnnnn ffffffffffffffffffffffffffffffffffffffffffffffffffrorororororororororororororrorrorororrorrrorrororrrororrroooororroroororororoorroooororrooorooroororoororoorrrrrooor mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm a aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa opticacacacacacalllllllllllly y y y y y dedededededense
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4 

(c) 
  330 m/s

250 Hz
  [allow e.c.f. from (b)]    [C1]

  = 1.32 m         [A1]

7 (a)  

            [A1]

(b) The water drop will move upwards as it is attracted to the positively-charged 
cloud            [B1]
since unlike charges attract       [B1]

8 (a) Join brown wire to fuse to heating coil       [B1]
Join heating coil to blue wire       [B1]
Join green wire to metallic casing       [B1]

(b)  I = P
V

= 1 500 W
240 V

        [C1]

= 6.25 A

Fuse = 8 A         [A1]

(c)  E = Pt  

= 1.5 kW × 30
60

hour

= 0.75 kWh         [C1]

Cost per day = 0.75 kWh × $0.20
          = $0.15       [C1]

Cost for 30 days = $0.15 × 30 days  
          = $4.50       [A1]

   

ted too tthehe ppos
   

  

eating coioiooooioioiooooooooooo ll    
wire      

metalliliiiiiiiiiiliiiliiliiil c c cccccccccccccccccccccccccccccccc cacacacacacacacacacacacacacacaccacacaaacacaaaaaaaaasisssssssssssssssssssssssssssss ngngngngngngnggngnngnggngngngnggg      [B
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242424242442242424244242242424242424222242242424242444242442422242444242422424222 000000000000000000000000 VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
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FuFuFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF se ============== 8 8888888888888 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA     
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9 (a)

(b) Steel           [B1]

Section B

10 (a) 0 m/s2           [A1]

(b) The object falls at decreasing acceleration. / increasing speed at decreasing 
rate.

            [A1]
(c) As the object falls, air resistance increases.     [B1]

The weight remains unchanged, hence the resultant force of the object 
decreases

             [B1]
  From F = ma, the acceleration of the object decreases.   [B1]

(d) distance = area under the graph
               = ½ × (35 + 33) × 25       [C1]
               = 850 m         [A1]
  

(e) a = v - u
t

  = 0 - 25
2

          [C1]

   = -12.5 m/s2        [C1]

   F = ma
= 5.0 kg × (-12.5 m/s2) 

   = - 62.5 N   (accept 62.5 N)    [A1]  

11 (a) Centre of gravity is a point on an object where the entire weight appears to act on
 .           [B1]

(b)  W = mg
= 50 kg × 10 N/kg  
= 500 N         [A1]

compassesnail magnet

NS

(a) [1]

(a) [1]

   

asinggggggggggggggggg aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaccelerereeerereeerereeeererataaaaaatataaaaaaa ioiooiooioooooooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn........ / / / //// ///////////////////////////////////////////////////////////////////////////////// iniininininininininininininininininininininininininnnnnnnnnnnnnnnnininiiiiiiiniinniiniinnniininncrcrcrcccccccccrcccrccrcrcrcrcrcccccrcccccrcrcrcrcrcrcrcrcrcrcrcrrcrrrrrrrrrrrrreaeeeeeeeaeeaeaeaeeaeaeaeaeaaeeeaeaeaaaaaeaeaeaeaaaaaeaaaaaaaaaaaasisisisingngngng sssspepepepeedededed at decreas

        [A
ct falllllllllllllllllllllllllllllssssssssssssssssssssssssssssss, air r rererereeeererererereererereerereeerererrrrrrr sisisisiisisiiisisisississisisssisisisisssssssiss stststtststststtsttsttsttstststststtttstststststtsssststtstsssstsssstanananananananannnananannnnanannannannanananananaaaaaaa cececececececececeeceeccceceececcccececeecccecceccccceceecec iiiiiiiiiiiiincncncncncncnnncncncncncncncncncncnnccncncncnccncccnncnnncnccccrerererererereeererereereeeereeeeeeeeereeeeeereeeeeereeererr aasesesssesessesessesesesesssseseeesessessss.     
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(c) clockwise moment = 500 N × 0.90 m [allow e.c.f. from (b)] [C1]
         = 450 Nm      [A1]

(d)  F × 1.4 m = 450 Nm  [allow e.c.f. from (c)]    [C1]
  F = 321 N        [A1]

(e) (i)  The total clockwise moments about O increases.    [B1]
The additional weights provide an additional clockwise moment about O.
            [B1]

(ii) Since the total clockwise moments is increased, the total anti-clockwise 
moments increased too.       [B1]
Hence F increases.         [B1]

12 (a) Electromotive force is the work done required to move a unit charge around the 
complete circuit.         [B1]

(b) The total resistance of the circuit increases      [B1]
and the current through the circuit and lamp decreases.    [B1]
The brightness of the lamp will decrease.     

(c) (i) When switch is closed, the total resistance of the circuit decreases, [B1]
hence current in the circuit and through the lamp increases.  [B1]
The ammeter A2 reading will increase.

(ii) R = ( 1
120

+ 1
40

)-1 + 90        [C1]

          =          [A1]

(iii) I = 24 V
120

   [allow e.c.f. from (c)(ii)] 

  = 0.20 A         [A1]

(iv) Vlamp = 24 V – (0.20 A × 90 
           = 6.0 V         [C1]

  I = 6.0 V
40

  = 0.15 A         [A1]

or

I = 120
160

× 0.20 A        [C1]

  = 0.15 A         [A1]

ed to movovovovvve e e ee e aaaa a a ununununununitititititit ccccccharge 
    

circuit inininininnninininininininininnnininninninnni crccccccccccccccccc eaeaeaaeaaaaaaaaassssesesesesesesesessesesesesesesesesesesesesesesesssssesssssssessseesssseessssessseessssssssssssseesss sss sssss s sssss s s s s sssss s ss s s ss s s     
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e lampmpppmpppmpppmppmppmppmpmpmpmpmppppmppmpmpppmpppmpmpmmppmpmpmppmppmppmmmpmmmmmmmm wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwiliiiiiiii ll dedeedeedeededeededeedededdddddddd creasesesesesesesesesesesesessee.    
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1 Which of the following consist of only vector quantities?

A mass, distance, time

B friction, velocity, electromotive force

C tension, speed, energy

D weight, displacement, electrostatic force

2 The diagram shows two forces X and Y act on an object.

Which arrow below shows the possible direction of the resultant force?

A B C D

3 The diagram shows a ball bearing being measured using a micrometer screw 
gauge.

What is the diameter of the ball bearing?

A 2.25 mm B 2.52 mm C 2.75 mm D 3.25 mm
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4 A digital stopwatch to time the period of a simple pendulum.

Two readings for 20 oscillations are as follows: 34.98 s and 35.70 s.

What is the average period of the pendulum?

A 0.28 s B 1.77 s C 3.53 s          D    35.34 s

5 The speed-time graphs of car X and car Y are shown below. 

When will the two cars meet each other?

A 3 s                B   4 s C 5 s             D   6 s

6 A wooden plank rests in equilibrium on two boulders on opposite sides of a           
narrow stream. Three forces of size P, Q and R act on the plank.

Which shows the correct relationship for the three forces?

A P + Q = R
B P + R = Q
C P = Q = R
D P = Q + R

2

4

6

8

0
0 1 2 3 4 5 6 t / s

v / m/s

Car X

Car Y
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7 A car of mass 800 kg is being driven along a level road.
The engine supplies a forward force of 3600 N and the total resistive force is
2000 N. What is the acceleration of the car?

A 2.0 m/s2          B 2.5 m/s2          C 4.5 m/s2           D   7.0 m/s2

8 Which of the following objects has the greatest inertia?

A a stationary car of mass 800 kg
B a 2 kg trolley traveling at 0.5 ms-1

C a ball of mass 200 g traveling at 4.0 ms-1

D a 50 kg athlete running the 100 m race in 10 s

9 A horizontal pole is attached to the side of a building as shown. There is a pivot P 
at the wall and a chain is connected from the end of the pole higher up the wall.
There is a tension F in the chain.

What is the moment of the force F about pivot P?

A F x d               B F x h             C F x l D F x s

l

h
s

d

chain

F

pole

P
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10 A man pushes a box weighing 50 N across a floor. He exerts a force of 80 N and
the box moves 4.0 m in 5.0 seconds.

What is the average power developed by the man?

A 40 W         B 64 W          C 1 000 W          D   1 600 W

11 In which states of matter is the force of attraction between the molecules the 
greatest and in which state is the speed of the molecules the greatest?

greatest force of attraction greatest speed

A
B
C
D

liquid

liquid

solid

solid

solid

gas

solid

gas

12 Two metal blocks of the same mass and size, one at temperatures 150 0C and 
the other at temperature 30 0C, are in good thermal contact. The two blocks are 
well insulated and there is no loss of thermal energy to the surrounding.

block 1           block 2

Which of the following correctly describes the transfer of thermal energy between 
the blocks?

A Thermal energy will be transferred from block 1 to block 2 until they both 
reach thermal equilibrium at 90 0C.

B Thermal energy will be transferred from block 1 to block 2 until they both 
reach thermal equilibrium at 30 0C.

C Thermal energy will be transferred from block 2 to block 1 until they both 
reach thermal equilibrium at 90 0C.

D Thermal energy will be transferred from block 2 to block 1 until they both 
reach thermal equilibrium at 150 0C.

150 0C 30 0C

www.KiasuExamPaper.com 
75



6

13 Equal masses of two different liquids are heated using the same heater. The 
graph shows how the temperature of each liquid changes with time. 

What does the graph tell us about the liquids?

A Liquid 1 starts to boil sooner than liquid 2.
B Liquid 1 starts to melt sooner than liquid 2.
C Liquid 1 has a higher boiling point than liquid 2.
D Liquid 1 has a higher melting point than liquid 2.

14 An image is formed in a plane mirror.

Which of the following is correct?

angles distances
A
B
C
D

w = y

w = z

x = y

x = z

dO = d1

dO = d1

dO is greater than d1

dO is greater than d1
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15 The ray diagram below shows the formation of an image when a thin converging 
lens was used.

If both the object and the image are 2 cm in height, what is the focal length of the 
lens?

A 1 cm         B   2 cm              C 10 cm              D 20 cm

16 A VHF radio station broadcasts at a frequency of 90 MHz (9.0 107 Hz). The 
speed of radio waves is 3.0 108 m/s. What is the wavelength of the waves 
broadcast by the station?

A 0.30 m B 3.3 m C 27 m D 2.7 1016 m

17 Which of the following correctly describes the properties exhibited by infrared,  
visible, ultraviolet and X-rays?

A They are all transverse waves.

B They are all visible to the naked eye.

C They all travel at the same speed of 3.0 x 108 m/s in glass.

D Their frequency change when they travel from one medium to another.

18 A voltmeter is connected across a resistor in an electrical circuit.

What does the reading on the voltmeter measure?

A the work done in driving 1 W of power through the resistor

B the work done in driving 1 J of energy through the resistor

C the work done in driving 1 A of current through the resistor

D the work done in driving 1 C of charge through the resistor

image

object
2 cm

2 cm

40 cm
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19 What is the mistake in the household circuit shown below?

             

A The fuses should be placed along the neutral wire. 

B The position of the earth wire in the socket is wrong.

C The main switch should be installed along the live wire.

D The neutral and the live wire in the socket should be interchanged.

20 The diagram shows a current-carrying wire in a magnetic field. 
Which arrow shows the direction of the force experienced by the wire?

Lamp
Socket
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Section A (45 Marks)
Answer all questions. Write your answer on the spaces provided.

1 Fig. 1.1 shows the speed of the three lorries at several values of time t.

speed at
t = 0

speed at
t = 5 s

speed at
t = 10 s

speed at
t = 20 s

speed at
t = 40 s

lorry X 0 4.0 m/s 8.0 m/s 16 m/s 32 m/s

lorry Y 0 6.0 m/s 12 m/s 18 m/s 24 m/s

lorry Z 0 8.0 m/s 16 m/s 20 m/s 20 m/s

(a) Define acceleration.

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

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

(b) Which lorry has the greatest initial acceleration?

………………………………………………………………………………… [1]

(c) Which lorry has a uniform acceleration? Explain your answer.

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………[2]

(d) The mass of lorry X is 2 000 kg. Calculate the average forward driving 
force acting on lorry X during the first 10 s of the journey.

force = …………….. N [2]

Fig. 1.1
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2 A vertical uniform cylinder contains a volume of liquid, as shown in Fig 2.1.

Fig 2.1

The cross-sectional area of the cylinder is 0.040 m2.
The vertical length of the liquid is 0.28 m.
The density of the liquid is 750 kg/m3.
The gravitational field strength on earth is 10 N/kg. 

Determine
(a) the mass of the liquid in the cylinder, and

mass = ……………… kg [2]

(b) the weight of the liquid in the cylinder.

weight = ……………… N [1]

base area 
0.040 m2

density 
750 kg/m3

length 
0.28 m
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3 Fig. 3.1 shown a device to squeeze the juice out of oranges easily.

When a force F is applied at the end of the handle, the presser squeezes the juice 
out of the orange.

The area of the presser in contact with the orange is 0.0035 m2. The perpendicular 
distance from the pivot to the rod holding the presser is 6.0 cm. A force F is 
applied normal to the handle at a distance 25.0 cm from the pivot. A minimum 
pressure of 4 000 N/m2 is needed to squeeze the juice out of the orange.

Calculate 

(a) The force that is exerted by the rod to cause a pressure of 4 000 N/m2 on the
orange.

force = …………………. N [2]

(b) the minimum force F that is required at the end of the handle to exert a 
pressure of 4000 N/m2 on the orange.

force = …………………. N [2]

Fig. 3.1

25.0 cm

6.0 cm handle

contact surface area 0.0035 m2

presser

F

pivot
rod
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4 Two identical conical flasks, one empty and the other filled with sand, are 
        both left to stand upside down as shown in the diagram below.

                                                                                                                    sand
                                                     empty
                                                                                                                  rubber
                                                                                                                  stopper

(a) Mark, with a cross ‘X’ on each diagram, the positions of the centre of 
gravity for each flask.                                                                            [2]

(b) Which flask is easier to topple? Explain your answer.

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

…………………………………………………………………………………………

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

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

Fig. 4.1 Fig. 4.2
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6 Fig. 6.1 shows sea waves approaching a beach at a speed of 1.5 m/s.

5 Fig. 5.1 (not drawn to scale) shows an incident ray at point P on the surface of a 
right angled glass prism. 

(a) The refractive index of the glass prism is 1.54. Determine the angle of incidence 
at point P.

angle of incidence =……………………… [2]

(b) Determine the critical angle of glass.

critical angle =……………………….. [2]

(c) On Fig. 5.1, complete the path of the light after it reaches point Q. 
Explain clearly how you arrive at your answer.

………………………………………………………………………………………….…

……………………………………………………………………………………….……

………………………………………………………………………………………….…

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

30

60

Fig. 5.1

P Q
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(a) The wave takes 1.2 seconds to travel from P to Q.

(i) What is the distance between P and Q?

distance = ………………. m [1]

(ii) What is the wavelength of the wave?

wavelength = ……………….. m [1]

(b) A small floating boat is midway between Q and R.

       (i) Describe the boat’s motion as the wave passes.

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

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

(ii) What is the frequency of the boat’s motion?

                   frequency = ………………….. Hz [2]

7      Thunderclouds contain charges. Water drops are carried up by air currents and

Fig. 6.1
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become charged. Fig. 7.1 shows a positively charged cloud and a droplet of 
water.

(a) Draw in Fig.7.1 the electric field pattern between the cloud and the 
ground (ignore the droplet).          [1]

(b)(i) Fig.7.1 also shows the charge distribution on the droplet of water. Draw 
in Fig.7.1 the path of the water droplet as it enters the region of electric 
field.           [1]

(ii) Explain your answer to (b)(i).

……………………………………………………………………………………

…………………………………………………………………………………[1]

8 Fig. 8.1 shows a circuit which contains an 6.0 V battery, an ammeter, a 
voltmeter and three resistors.

Fig.7.1

_

ground_ _ _    _ _    _ _    _

Water droplet  
(not drawn to 
scale)

+    +    +    +    +    +    +    +   

_
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Fig. 8.1

Calculate

(a) the total resistance of the circuit,

total resistance = ………………… [2]

(b) the reading of the ammeter,

reading of ammeter = ………………… A [2]

(c) the current flowing through the 16

current = ………………… A [2]

(d) the reading of the voltmeter.

reading of voltmeter = ………………. V [2]

9 Fig. 9.1 shows two coils of wire, P and Q, through which currents can be passed.    

16 8.0

12

6.0 V
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       The coils are mounted on free running trolleys. The arrows indicate the direction 
        of the currents in P and Q.

(a) When the currents are switched on, it is observed that the trolleys move 
towards each other. When the currents are switched off, it is found that 
the trolleys are easy to separate. Explain these observations.       

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

….…………………………………………………………………………………

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

….…………………………………………………………………………………

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

….…………………………………………………………………………….. [3]

(b) The experiment is now repeated, with an iron rod in coil P and with a 
steel rod in coil Q. Describe how different the behaviour of the trolleys 
will be from part (a)(i) when the currents is switched on and after which, it 
is switched off. Explain your observations.     

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

….…………………………………………………………………………………

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

….…………………………………………………………………………………

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

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

Fig. 9.1

P Q
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Section B
Answer any two questions from this section.

Write your answers on in the space provided.

10 Fig. 10.1 shows a small sphere of mass 250 g moving through a track 
represented by WXYZ, where WX and YZ are smooth surfaces and XY is a 
rough surface. The speed of the object along WX is 4.2 m/s.

      W                                 X

(a) Calculate the kinetic energy of the sphere along WX.

                             

kinetic energy = ………………. [2]

(b) If the sphere reaches Y with a velocity of 1.4 m/s, calculate 
           

(i) gravitational potential energy of the sphere at Y,

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

(ii) the work done against friction along XY.

                               

work done = ………………… [2]

smooth surface

smooth surface
rough surface

250 g sphere
moving at a 4.2 ms-1

0.28 m

floor

ZY

Fig. 10.1 
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(c) If the sphere reaches Z with a speed of 1.2 m/s and drops to the 
floor, calculate the speed of the sphere when it reaches the floor. 
Assume there are no energy losses at it falls.

          

speed = ……………….. [2]

(d) When the sphere hits the floor, the ground vibrates and a loud crash      
is heard. 

(i) What type of wave, transverse or longitudinal, is produced by the  
          vibrating floor?                                                                                  

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

              (ii) When a thick sponge is placed on the floor, the sound made by the
sphere on hitting the sponge is much softer. Fig. 10.2 shows the sound 
wave produced when the sphere hits the floor without the sponge. 

On Fig. 10.2, draw the sound wave produced by the wave with the sponge 
in place.                                                                                                     [1]

Fig. 10.2

pressure

displacement

www.KiasuExamPaper.com 
90



13

11 Fig. 11.1 shows how a baby’s milk bottle can be heated using a bottle warmer. The
bottle warmer has foam-filled walls and a shiny outer casing. Heat is provided by a 
200 W heating element. The heating element raises the temperature of the liquid 
in the warmer to 40 0C.

(a) Explain how the foam-filled walls and shiny outer casing reduce heat loss from 
the bottle warmer to the surroundings.

Foam-filled wall: ...………………………………………………………..…………….

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

Shiny outer casing: …………………………………………………………………….

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

(b) Explain how heat from the heating element is transferred to the entire amount 
of liquid.

..………………………………………………………………………………………….

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

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

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

(c) When the temperature of the liquid increases, state what happens to the 
motion and kinetic energy of the molecules.

..………………………………………………………………………………………….

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

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

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

Fig. 11.1
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(d) When the top part of the bottle is removed, it is noticed that some of the milk 
evaporates.

Describe and explain, using ideas about molecules, what happens during 
evaporation and what effect does it have on the temperature of the remaining 
liquid.

..………………………………………………………………………………………….

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

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

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

(e) If the heating element is turned on for 5 minutes, calculate the amount of 
thermal energy dissipated.

                        

energy = …………………. [2]
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12         Fig. 12.1 shows the structure of a 240 V electric hair dryer with a plastic case. 
It mainly consists of a fan and two heating coils. The manufacturer claims that 
it is double insulated.

Fig. 12.1

The hair dryer has three settings. The following table shows the power at each 
setting. 

Setting Power / W
1 Cold (fan only) 120
2 Hot (half power) 630
3 Hot (full power) 1140

(a) State the switch or switches that should be closed for the hair dryer to operate 
at the power of

(i) 120 W, .………………………………………………………………………... [1]

(ii) 630 W. .………………………………………………………………………... [1]

(b) Suggest why the earth wire is not required for this hair dryer.

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

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

(c) (i) Calculate the current flowing in the hair dryer when it is at full power. 

current = …………………… [2]

(ii) Suggest a suitable fuse rating for the hair dryer.

fuse rating = ………………………...[1]

S2

S3

heating coils

plastic case

fan

hot 
air

240 V

fan motor

S1
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(d) In a month, the hair dryer is used at full power for 15 hours and at half power 
for 8 hours. Given that the electrical tariff is $0.32 per kWh, calculate the cost 
incurred for the hair dryer in a month. 

cost = ……………………… [3]

(e) Another hair dryer is designed with a different arrangement of the two heating 
coils as shown in Fig. 12.2. 

Fig. 12.2

State one way in which such an arrangement will not be as advantageous as 
that in Fig. 12.1.

…………………………………………………………………...………………………

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

End of paper

S1

S3
plastic case

heating coils
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Bedok South Secondary School
Sec 4Exp/ 5NA Science (Physics) Prelim Exam 2019 

Marking scheme

Paper 1

1. D 2. C 3. C 4. B 5. D

6. B 7. A 8. A 9. A 10. B

11. D 12. A 13. C 14. B 15. C

16. B 17. A 18. D 19. C 20. B

Paper 2
Section A

No. Answers Marks 

1a Acceleration is the rate of change of velocity or 
acceleration refers to the change in velocity per unit time.

1

b Lorry Z 1

c Lorry X
The increase in the value if the speed per unit time is constant.

1
1

d a = v / t
= 8 / 10

= 0.80 m/s2

F = ma
= 20000 x 0.80

= 16 000 N 

1

1

2a Density = mass / volume
Mass = volume x density

= (0.04 x 0.28) x 750
= 8.4 kg

1

1

b Weight, w = mg
= 8.4 x 10
= 84 N 1

3a Pressure = force / area
Force = pressure x area

= 4000 x 0.0035
= 14 N

1

1

sity = ma
=

M
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1
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3b Apply principle of moment,
Sum of Clockwise moments = Sum of anti-clockwise moments
F x 0.25 = 14 x 0.06
           F = 3.36 N

1 
1 

4a
[1] each

2 

b Sand filled flask
as its centre of gravity is higher. Easier for the line of action of 
the weight to cross over the pivot.

1
1 
  

5a

  

i = 50.40 or 500

1 

1 

b sin c = 

        = .   

c  = 40.50 or 400 

1

1 

c

Total internal reflection occur at point Q as 
The angle of incidence (600) is greater than the critical angle 400.

1 

1 

54.1
30sin

sin i

n
sin
sin

r
i

X
X

600

600

the line ofofofof aaaactctctctioioioionnnn of 

4 or 5555555555555555555555555555555555555550000000000000000000000000000000000000000000

1

b sinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn c cccccccccccccccccccccccc =

    = .  

c  ====================== 4040404040404040404040404040404040404040400040444444444 .5500000000000000000000000000000 ororororororororororororoorororororororororoooooorrrrrr 400 
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6a(i) Distance = speed x time
               = 1.5 x 1.2
               = 1.8 m 1 

(ii) 2 = 1.8
   = 0.90 m 1 

b(i) The boat move up and down, perpendicular to the travelling direction 
of the wave. 1 

(ii) Velocity, v = f 
            1.5 = f x 0.90
                f = 1.67 Hz or 1.7 Hz

OR   f = 
          = .
          = 1.67 Hz or 1.7 Hz

1

1 

7a, 

b(i)

1 

1 

b(ii) Like charges repel and unlike charges attract. 1

8a
Total resistance = [ +  ]-1

                          = 8.0 

1

1 

b
Current or ammeter reading, I =

                                                 =

                                                 = 0.75 A

1

1 

ground_ _    _    _    _ _ _

Water 
droplet  
(not drawn 
to scale)

+ + + + + + +

_

Likeeeeeeeeeeee cccccccccccccccccccccccccccccccccccccccccccchahahahhhahhahahhahahahahhhhahahhahhh rgrggrggggggggggrgrggggrgrggggrgrgrgrgggggrrrgrgrgggggggggggeeseseeeeeeeeeeeeeeeeeeeeeeeeeeeeee  repelelelel aaaandndndnd unlik

l resisiststance

_______________ _    __    _    _

t drawnwnwnwnwnwnwnwnwnwnnnnwnnnwnnnwnnnnnwnwnwnnnwnnwwwwwwwwwww  
to scacacccccccccccccc le)

nnnnnnnnnnnnnn 
____________________

Hz

1 

11

+ + + +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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c
Current = 

             =

             = 0.25 A

1 

1 

d Voltmeter reading, V = R I
                                  = 8 x 0.25
                                  = 2.0 V

1 
1 

13a When the currents are switched on:
Coils P and Q are induced with the following poles as shown:

Since the two nearer ends has unlike poles which attract, they
move towards each other.

When the currents are switched off:
The two coils lost their magnetic fields, so they are easy to 
separate.

1 

1 

1 

b When the currents are switched on:
The two nearer ends will still have unlike poles which attract,
but they move towards each other with greater speed since the 
iron core in P makes a stronger electromagnet.

When the currents are switched off:
They remain attracted to each other.
The steel core in Q retains its magnetism and continues to 
attract the iron core of coil P. 

1 

1 
1 

S                      N                        S                        N
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Section B

No. Answers Marks 

a Kinetic energy (KE), Ek = ½ mv2

                                     = ½ x 0.25 x 4.22

                                      = 2.205 J 
                                     = 2.21 J or 2.2 J

1

1 

b(i) Gravitational potential energy (GPE), Ep = mgh
= 0.25 x 10 x 0.28

                                                     = 0.70 J 

1

1 

b(ii) Work done against friction 
= kinetic enegy X - (GPE + KE) of sphere at Y
= 2.205 – (0.7 + ½ x 0.25 x 1.42) 
= 1.26 J 

1 
1 

c KE at floor= KE + GPE at top
                = ½ mv2 + 0.7
                = ½ x 0.25 x 1.22 + 0.7
                 = 0.88 J 

½ mv2 = 0.88 J 
½ x 0.25 x v2 = 0.88 J 
                 v   = 2.65 or 2.7 m/s

1 

1  

d longitudinal 1

displacement

                           sound without sponge

                                 sound on sponge

                                                       distance
                                                             or
                                                         time 

1 

11a Foam-filled wall: It traps air which is a poor conductor of heat. It 
reduces heat loss through conduction

Shiny outer casing: A shiny surface is a poor emitter of heat. It 
reduces heat loss by radiation.

1

1 

p

5 x 1.22222222222222222222222222222222222222 +++++++++++++++ 0.7
88 J

= 0.0.0.0.00.00.00.0.0.0.0.0000000000000000 8888888888888888888888888888888888888888888888888888888888888888888 J
½ x 0.252522222222222222222222  x vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv22 ====================================================== 0.00.00000.0.000.00000000000000000000 88888888888888888888888888888888888888 JJJ  
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b The liquid near the heating element gets heated, it becomes less 
dense and rise. The cooler, denser liquid at the top will sink, and in 
turns gets heated and rise. 
This process continues, setting up convection current and heat up 
the entire liquid.

1 

1 

c When temperature increases, the particles in the liquid gain kinetic 

energy and slide pass one another with greater speed.

1

1 

d During evaporation, the more energetic particles at the surface of the 
liquid break the forces of attraction and left the liquid. 
Leaving behind particles with lower kinetic energy and thus, lowering 
the temperature of the liquid.

1 

1 

e Energy = Power x time

             = 200 W x (5 x 60 s)

             = 60 000 J or 60 kJ

1

1 

12a(i) S3 1

a(ii) S1 and S3 1

b the hair dryer has a plastic case which is an insulator so any 
current leakage from the wires will not be conducted outwards 1 

c(i) P = VI
 I = 1140/240 

= 4.75 A

1

1 

c(ii) fuse rating = 5 A 1

d E = Pt
= (1.14 × 15) + (0.63 × 8) 
= 22.14 kWh C1

  Cost = $7.08

1

1 

1 
e if one heating coil is faulty, the other cannot work 

OR 
the power of the hot air cannot be changed 1 

heati

1

1
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1 One oscillation of a swinging pendulum occurs when the bob moves from X to Y and 
back to X again.

Using a stopwatch, which would be the most accurate way to measure the time for one 
oscillation of the pendulum?

A Time 20 oscillations and divide by 20.

B Time 20 oscillations and multiply by 20.

C Time one oscillation.

D Time the motion from X to Y, and double it.

2 Which of the following is a vector quantity?

A a mass of 2.0 kg

B a temperature of –10 oC

C a weight of 15 N

D an average speed of 20 m/s

3 The circuit of a motor racing track is 3.0 km in length. In a race, a car goes 25 times 
round the circuit in 30 minutes.

What is the average speed of the car?

A 75 km / hour

B 90 km / hour

C 150 km / hour

D 750 km / hour
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4 The diagram shows a firework rocket.

As the rocket flies through the air, three forces act on it. These forces are weight, thrust 
and air resistance.

What are the three forces?

5 The mass and the volume of a bar made from metal X are measured.
The masses and volumes of four other bars are measured.

Which bar is made from a metal with a density that is double that of X?

thrust air resistance weight

A P R S 

B P S R 

C Q R S 

D Q S R 

mass compared with X volume compared with X

A double half

B half same

C same double

D same half

www.KiasuExamPaper.com 
105



4

5076/01/9/19

6 Which of the following statements about inertia is true?

A A body has inertia because of frictional forces acting on it. 

B A body will have inertia even if placed in a vacuum.

C Inertia is a force that a body at rest will encounter that prevents it from starting to 
move.

D The inertia of a body keeps the body moving at constant velocity.

 
7 A body is suspended freely from a pivot.  

Where can the centre of gravity of this body be found?  

A at the left of pivot  

B at the right of pivot  

C vertically above the pivot  

D vertically below the pivot 

8 Work is done when a force of 400 N pulls a crate of weight 500 N at a constant speed 
along a ramp, as shown.

Part of the work done increases the gravitational potential energy E of the crate and the 
rest is work done W against friction.

What are the values of E and W?

E / J W / J

A 1500 500

B 1500 2000

C 2000 2500

D 3500 500
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9 Which of the following statements correctly explain why a balloon becomes smaller 
when it is kept in a freezer?

A The air molecules in the balloon are moving slower and colliding with each other 
less frequently.

B The air molecules in the balloon contract.

C The average distance between the air molecules in the balloon decreases.

D The number of air molecules in the balloon decreases.

10 A beaker of water is heated at its base.

Why does the water at the base rise?

A It contracts and becomes less dense.

B It contracts and becomes more dense.

C It expands and becomes less dense.

D It expands and becomes more dense.

11 Four beakers contain equal volumes of water at two different temperatures. The beakers 
are placed in the open air.

From which beaker does water evaporate the fastest?

12 Which of the following statements about waves is true?

A The frequency of the waves always increases as its wavelength decreases.

B The period of a wave is the time taken for the particles to travel from the 
maximum positive displacement to the maximum negative displacement.

C They transfer energy with the transfer of particles of matter.

D None of the above.

surface area 
of beaker / cm2

temperature 
of water / oC

A 20 20

B 20 40

C 40 20

D 40 40

www.KiasuExamPaper.com 
107



6

5076/01/9/19

13 Light travelling in glass is incident on a glass-air boundary. The angle of incidence of the 
light is greater than the critical angle.

Which arrow shows the direction of the light after it is incident on the boundary? 

14 Which statement about electromagnetic waves is correct?

A All electromagnetic waves have speeds in air of approximately 3 x 108 m/s.

B In air, some electromagnetic waves travel faster than light.

C The electromagnetic waves with the largest wavelength are in the infra-red 
region.

D The electromagnetic waves with the smallest wavelength are in the X-ray region.

15 An explosion experiment is carried out on Earth. The experiment is repeated by an 
astronaut in space where there is no gas or air.

How does the explosion sound to the astronaut in space?

A completely silent

B slightly louder than on Earth

C slightly quieter than on Earth

D the same loudness as on Earth
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16 The diagram shows four charged objects, P, Q, R and S.

It is found that P attracts R but repels S.

Which statement is correct?

A Q attracts R.

B Q repels S.

C R attracts S.

D R repels S.

17 In which circuit does the ammeter read 2 A?

P      Q R      S

positively charged     negatively charged unknown charge      unknown charge
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18 A metal wire has length l and cross-sectional area A.

Which of the following is proportional to the resistance?

A l + A

B l / A 

C A × l

D A / l

19 The current in a hand dryer is 14 A. It is switched on for two minutes. 

How much charge flows through the hand dryer?

A 0.14 C

B 7 C

C 28 C

D 1680 C

20 An electric current in a wire is into the page.

Which diagram shows the shape and direction of the magnetic field around the wire? 
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Section A (45 Marks)
Answer all the questions in the spaces provided.

1 A truck travelling along a road experiences air resistance and friction as shown below in 
Fig 1.1.

Fig 1.1

The graph below shows how the velocity of the truck varies with time.

The forward driving force by the engine is constant throughout the whole journey of 
16 seconds.

(a) During which time interval are the forces on the truck balanced?

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

(b) The truck has a mass of 1500 kg. 
Calculate the net force at t = 6 s.

force = ……………… N [2]

v
m/s

30

20

10

0
0 2 4 6 8 10 12 14 t / s16

air resistance
forward driving force

friction
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(c) At what time does the truck start to travel up the slope? Explain your answer.

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

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

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

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

(d) Hence, or otherwise, calculate the length of the slope.

length = ……………… m [2]

2 (a) Define pressure and state its S.I. unit.

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

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

(b) Sally weighs 480 N. The area of the heel of her shoes is 1 cm2.

Calculate the pressure exerted by the heel on the ground.
Give your answer in its S.I. unit.

pressure = ……………… [2]
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3 A builder needs to determine the density of a solid cube of wood.
He places the 50 cm mark of a uniform metre rule on a pivot, so that the rule balances.
He then places the cube on the rule with its centre of gravity directly above the 75 cm 
mark.

A mass of 0.050 kg is moved along the rule until balance is restored. 
This is shown in Fig 3.1.

Fig 3.1 (not to scale)

The rule is balanced when the 0.050 kg mass is at the 10 cm mark.

(a) Explain why the rule originally balances when the pivot is placed at the 50 cm 
mark.

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

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

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

(b) Calculate the mass of the cube.

mass = ……………… kg [3]

(c) The cube has a volume of 1.6 × 10–4 m3.
Determine the density of the wood.

density = ……………… kg/m3 [2]
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4 (a) The time required to bake large potatoes in an oven may be significantly reduced if 
a long steel spike was placed through the center of each potato before putting 
them in an oven. 

Explain why this process reduces the cooking time.

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

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

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

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

(b) Aluminium foil-coloured blankets can be used to keep mountaineers warm. 

Explain this statement.

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

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

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

…………………………………………………………………………………………… [3]
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5 A small quantity of crushed substance X was allowed to warm up from the temperature of 
5.1 shows how the temperature of the substance varies 

with time.

Fig 5.1

(a) What is the melting and boiling point of the substance X?

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

(b) Explain why the temperature remained constant for the period between Q and R.

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

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

(c) If the 300 W heater in the above experiment is replaced by a 600 W heater, describe 
and explain the difference seen on the graph during the sections QR and RS.

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

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

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

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

temperature/ °C

time/ min

100

80

60

40

20

0
-3 1 2 3 4 5 6
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6 (a) In the swimming pool at a new leisure centre there is a ‘wave machine’ as shown 
in Fig 6.1.

Fig 6.1

This machine makes waves in the water at one end of the pool at a frequency 
of 0.25 Hz. The waves take 12.0 s to travel 15 m along the pool.

(i) Define transverse waves.

……………………………………………………………………………………..

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

(ii) Calculate the wavelength of the waves.

wavelength = ……………… m [2]

(iii) The swimming pool operator wants to reduce the speed of the waves.
He decided to reduce the frequency of the ‘wave machine’. 
Explain why he will be unsuccessful in this attempt?

……………………………………………………………………………………..

……………………………………………………………………………………..

………………………………………………………………………………… [1]

wave machine

15 m
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(b) Fig 6.2 shows an oscilloscope trace for a sound with a frequency of 5000 Hz.

Fig 6.2

On Fig 6.2, draw the trace for a louder sound with a frequency of 10 000 Hz. [2]

5000 Hz
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7 Fig 7.1 shows Dylan walking on a carpet and approaching a metal door, which is earthed.

(a) It is found that the carpet on which Dylan has walked on carries positive charges.  
Explain how these charges are formed. 

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

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

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

(b) Explain why Dylan gets a momentary electric shock when he is close to the metal 
door as shown in Fig 7.2.

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

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

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

carpet +   +   +   +   +   +

metal door

Fig 7.1

carpet +   +   +   +   +   +   +   +   +   +   +   +   +   +   +   +   +   +

metal door

Fig 7.2
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8 Fig 8.1 shows an electric circuit containing two identical lamps and a resistor. The lamps 
can operate at normal brightness when connected to a 6 V cell and resistor R.

Fig 8.1

(a) Calculate the combined resistance of the two light bulbs.

resistance = ……………… [2]

(b) The current flowing through the battery is 1.0 A.

Find the value of R.

R = ……………… [2]

(c) Comment on the level of brightness of the remaining bulb if one of the light bulbs is 
removed. Explain your answer.

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

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

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

Z6

6 V

6

X YR
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Section B (20 Marks)

Answer any two questions from this section.

Write your answers in the space provided. 

9 Fig 9.1 shows a ray of blue light passing from air into a glass optical fibre and refracting at the 
surface. 

(a) Describe how the wavelength and the frequency of the blue light change after it 
entered the optical fibre.

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

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

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

(b) The refractive index of the optical fibre is 1.5. 
Calculate the speed of the blue ray in the optical fibre.

speed = ……………… [2]

blue light

Fig 9.1

ht
glass optical fibre
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(c) Fig 9.2 shows the same blue ray travelling in the optical fibre. The ray strikes the 
wall of the fibre at Q. The angle between the ray and the wall of the fibre is 7°.

(i) Calculate the critical angle of the optical fibre.

critical angle = ……………… [2]

(ii) State and explain how the blue ray travels after hitting Q.

…………………………………………………………………………..………...

…………………………………………………………………………..………...

…………………………………………………………………………..………...

…………………………………………………………………………………… [2]

(d) Explain why diamond, which has a refractive index higher than glass, is a more 
suitable material for the optical fibre, in terms of ensuring that light entering the 
optical fibre at one end will only leave the fibre at the other. 

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

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

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

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

7° Q

Fig 9.2
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10 An electric kettle has a power rating of 2.4 kW when it is connected to a 240 V power 
supply. To make a cup of tea the kettle is switched on for three minutes. During a morning 
it is used five times to make cups of tea.

(a) Sketch a circuit diagram to show how the kettle is connected to the 240 V power 
supply. In your diagram, show clearly how the live wire, the neutral wire, the earth 
wire, a switch and a fuse are connected.         [3]

(b) If one unit of electricity costs 20 ¢, calculate the total cost of using the kettle in the 
morning.

cost = ……………… [2]

(c) The kettle is connected to the mains using a standard plug.

(i) Write down the equation which relates current, power and voltage.

…………………………………………………………………………………. [1]

(ii) Calculate the current used by the electric kettle when it is operating. 
Show clearly how you obtain your answer.

current = ……………… [1]
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(iii) Should a 3 A fuse or a 13 A fuse be fitted?

…………………………………………………………………………………. [1]

(d) Explain the function of the earth wire.

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

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

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

…………………………………………………………………………………………… [2]
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11 Fig 11.1 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.

Fig 11.1

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

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

(b) Explain the observation made in (a).

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

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

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

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

(i) the current is reversed,

…………………………………………………………………………………. [1]

(ii) the current is decreased,

…………………………………………………………………………………. [1]

(iii) the magnetic field is reversed.

…………………………………………………………………………………. [1]

+

horseshoe 
magnet bare copper wires

copper wire P

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

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

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

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

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

(e) Fig 11.2 below shows a positive charge moving into a magnetic field, the direction 
of which is perpendicular to and into the plane of the paper. Fig 11.3 shows a 
negative charge moving into a magnetic field, the direction of which is 
perpendicular to and out of the plane of the paper. 

In the two figures below, draw the paths of the two charges in the respective 
magnetic fields.          [2]

End of Paper

Fig 11.2 Fig 11.3

positive
charge

negative
charge
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Paper 1 (20 Marks)
1. A
2. C
3. C
4. D
5. D
6. B
7. D
8. A
9. C
10. C
11. D
12. D
13. B
14. A
15. A
16. C
17. D
18. B
19. D
20. C

Paper 2 Section A (45 Marks)
1 (a) t = 0 s to t = 4 s. [1]

(b) gradient at t = 6 s = 5 m/s2 [1]
F = m a = 1500 x 5 = 7500 N [1]

(c) The truck is traveling up the slope from t = 8.0 s. [1]
Part of the weight is acting against the motion thus deceleration will occur. [1]

(d) Distance travelled = area under graph from t = 8 s to 16 s [1]
= ½ x (16 – 8) (30) = 120 m [1]

2 (a) Pressure is force per unit area. [1]
SI unit is Pa (or N/m2) [1]

(b) area = 1 cm2 = 0.0001 m2 [1]
P = F / A
= 480 / 0.0001 = 480 000 Pa [1]

3 (a) Uniform metre. CG in the middle (ie at the 50 cm mark), [1]
weight of rule through CG, no turning effect (moment) [1]
due to the weight of the rule. Thus the rule balances.

(b) sum of clockwise moments = sum of anticlockwise moments [1]
0.050 × (10) × 40 = m2 × (10) × 25 [1]
0.080 kg [1]

(c) = m / V
0.08 / 1.6 × 10–4 [1]
= 500 kg/m3 [1]

up the slope frfrfrfrfrfrfrfrrroooomomomomomomomomomomomomommmoomomomomomommmomommommommmmmmmmmmmmmmmm ttttttttttttttttttttttttttt ======================= 8888888888888 0.0 s.
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4 (a)  Steel is a good conductor of heat.       [1]
It conducts heat quickly from the oven to the inside of the potatoes, [1] 
reducing cooking time.

(b) Aluminium is a shiny metal.        [1]
thus it is a poor emitter of heat       [1] 
able to reduce the body heat from being lost.     [1] 

5 (a) The melting point of X is 0°C and the boiling point of X is 100°C. [2] 

(b) During the period between Q and R, the heat energy is absorbed to weaken the 
intermolecular forces.        [1]

(c) Since thermal energy is supplied at a higher rate,    [1] 
the length of QR will be shorter as the time taken for melting   [1]
to complete will be lesser. 
The slope of RS will be steeper as the liquid will reach 
the boiling point faster.       [1]

6 (a) (i) Transverse waves are waves that travel in a direction perpendicular 
   to the direction of vibration.     [1]

  (ii) v = 15 / 12          
= 1.25 m/s        [1]
  = v / f = 1.25 / 0.25 

= 5.00 m       [1]

(iii) Since the depth/medium of the pool remains unchanged, the speed of 
the waves will not change.      [1]

(b) Amplitude increased.        [1]
Period halved.  (showing 3 waves)       [1]

7 (a) Electrons are transferred from the carpet to Dylan due to 
charging by friction.         [1]
Since carpet has more positive charges than negative charges, [1]
carpet becomes positively charged.      

(b) Dylan accumulates negative charges  
  and induces positive charges on the surface of the door knob/ 

door knob is positively charged.       [1]

Since unlike charges attract,  
negative charges from his body flows from his body to the metal door  [1]
causing him to feel an electric shock.

8 (a) 1/Rt = 1/6 + 1/6 = 1/3        [1]
Rt          [1]

(b)          [1]
          [1]

(c) Remaining bulb is brighter.       [1]
More current flows through this bulb now.     [1]

ting 
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Paper 2 Section B (20 Marks)

9 (a) The frequency remained unchanged.      [1]
The wavelength decreases.       [1]

(b) n = c / v
  v = 3.0 x 108 m/s / 1.5        [1]
  = 2.0 x 108 m/s         [1]

(c) (i) n =1 / sin c
   c = sin-1 1 / 1.5        [1]
   = 42° (41.8°)        [1]

  (ii) The blue ray will be totally internally reflected.    [1] 
This is because the angle of incidence at Q is greater than 
the critical angle.       [1]

(d) Diamond will have a smaller critical angle     [1] 
and therefore a higher chance of undergoing total internal reflection.  [1]

10 (a) Correct labelled diagram       [3]

(b) Cost = 2.4 x (15 / 60) x 20       [1]
  = 12 cents         [1]

(c) (i) power = voltage x current      [1]
   reject answer if students did not state what the letters denote

  (ii) 10 A         [1]

  (iii) 13 A         [1]

(d) When the metal casing becomes ‘live’ due to a fault,    
  the excessive current will flow to the ground via the earth wire   [1]
  thus preventing anyone getting an electric shock by touching 
  the ‘live’ metal casing        [1]

reater th
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11 (a) Roll to the right (towards the d.c. power supply)    [1] 

(b) 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 more slowly.        [1]

  (iii) 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] 

(e) [1]       [1]

End of Paper
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1 A small cylinder is rolled along a ruler and completes two revolutions.

The circumference is the distance around the outside of a circle.

What is the circumference of the cylinder?

A 4.4 cm           B 5.2 cm           C 8.8 cm           D 10.2 cm           

2 The graph shows the speed of a car as it moves from rest.

   

What is the average speed of the car during the first 3 s?

A 4 m/s B 6 m/s C 18 m/s D 36 m/s
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3

3 When a heavy coin falls a short distance towards the ground it does not reach terminal 
velocity.
Which of the following explains this observation correctly?

A The coin has not hit the ground.
B The weight of the coin equals the air resistance.
C The weight of the coin increases as air resistance increases.
D The weight of the coin is always more than air resistance.

4 Forces of 25 N and 40 N act on an object in the directions shown.

                 
Which arrow shows the direction of the resultant force on the object?

5 A hollow rectangular metal block has the dimensions shown. 

The hole in the middle goes all the way through the block.
The density of the metal is 10 g/cm3.

What is the mass of the block?

A 12.6 g B 540 g C 1260 g D 1500 g

10 cm

5 cm

4 cm

3 cm

2 cm
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6 The diagram shows a muscle and bones in a person’s arm. The hand holds a load of 
weight 40 N. The elbow acts as a pivot and the tension in the muscle keeps the lower 
part of the arm horizontal.

                          

What is the tension in the muscle due to the load?

A 200 N B 240 N C 280 N D 1400 N

7 Work is done when a force of 400 N pulls a crate of weight 500 N at a constant speed 
along a ramp, as shown.

                      
Part of the work done increases the gravitational potential energy E of the crate and the 
rest is work done W against friction.

What are the values of E and W?

E/J W/J
A 1500 500
B 1500 2000
C 2000 2500
D 3500 500

www.KiasuExamPaper.com 
137



[Turn Over

5

8 A parachutist has opened his parachute and is falling to Earth at constant speed. 
 
What is the principal energy conversion taking place as he falls? 

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

9 Water is poured into four dishes. In two of the dishes the water has a small surface area 
and in the other two it has a large surface area. The water in two of the dishes is cool 
and the water in the other two is warm.

From which dish does the water evaporate the quickest?

surface area temperature
A large cool 
B large warm 
C small cool 
D small warm 

10 A ray of light is incident on the surface of a glass block. The diagram is not drawn to 
scale. The refractive index of the glass is 1.5.

              
The angle of refraction is r. The angle between the refracted ray and the path the light 
takes without the glass block is d.

What are r and d ?

r / o d / o

A 23 12
B 24 12
C 23 13
D 24 13
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11 The diagram shows an object on the principal axis of a converging (convex) lens.             
A principal focus of the lens is at F.
   

Where is the image formed by the lens?

A between O and F
B between F and Q
C at Q
D to the right of Q

12 The diagram shows a wave on a string with two points P and Q marked.                            

The wave is moving in the direction shown.

    
What will happen next?

A P will move to the right.
B P will move up.
C Q will not move.
D Q will move up.
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13 The diagram shows a loudspeaker that is producing a continuous sound wave of 
frequency 200 Hz in air.

Which diagram best shows how the sound wave causes a molecule at P to move during 
0.0050 s?

                              

A B

C D

14 A negatively-charged rod is brought close to an isolated T-shaped piece of metal.
Initially, the metal is uncharged.

Which diagram shows the induced charge on the metal?

A B

C D
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15 A television controller emits an infra-red beam.

Which statement about infra-red radiation in the television controller is correct?

A It causes ionisation.
B It consists of longitudinal waves.
C It has a higher frequency than ultra-violet light.
D It travels at the speed of light.

16 Many electrical appliances have metal cases.

To prevent the case from becoming ‘live’, the earth wire of the electric cable is attached 
to the case.

How does the earth wire prevent an electric shock?

A It allows a current to flow to earth, so that the appliance continues working.
B It allows a large current to flow to earth, blowing the fuse.
C It prevents the fuse from blowing.
D It reduces the current to a safe level.

17 The diagram shows a circuit with two equal fixed resistors with a variable resistor R 
connected in parallel to one of them.

                                 
The resistance of R increases.

What happens to the two voltmeter readings?

V1 V2

A decreases decreases 
B decreases increases 
C increases decreases 
D increases increases 
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18 An electric current in a wire is into the page.
Which diagram shows the shape and direction of the magnetic field around the wire?

A                           B

C                           D

19 It costs $0.20 for 1 kWh of electrical energy.

How much will it cost to run an electrical fan of 90 W for 10 hours?

A $0.05 B $0.18 C $3.00 D $18.00

20 The diagram shows a current-carrying wire in a horizontal magnetic field.

Which arrow shows the direction of the force experienced by the wire?

          

End of Paper
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2
Section A [45 marks]

Answer all the questions in the spaces provided.

1. A girl of mass 35 kg, on a bicycle, accelerates from rest and travels down a slope in a 
straight line. The girl does not use the pedals.
Fig. 1.1 shows that the gradient of the slope is constant.

     Fig. 1.1

(a) Calculate the resultant force on the girl when she is accelerating at 2.6 m/s2.

resultant force = ………………… N [2]

(b) At first, her acceleration is constant. At time t1, her acceleration starts to 
decrease gradually until she is travelling at a constant speed in a straight line.

On Fig. 1.2, sketch a speed-time graph for the girl from when she starts 
moving until she is travelling at a constant speed. [3]

                                             Fig. 1.2
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3
2. Fig. 2.1 shows the dam and reservoir of a hydroelectric power station.

Fig. 2.1

A hydroelectric power station uses a renewable energy source.
                     
(a) The water surface in the reservoir of the hydroelectric power station is at a vertical 

height of 170 m above the turbines. 
In one hour, 1.6 x 1010 kg of water flows from the reservoir through the turbines. 
The gravitational field strength g is 10 N/kg.

Calculate the loss in gravitational potential energy of the water in one hour.

loss in gravitational potential energy =…………………………………. [2]

(b) When the power station operates at full capacity, the electrical power output is   
6.8 × 109 W.

Calculate the electrical energy output in one hour when the power station 
operates at full capacity.

electrical energy output =…………………………………. [2]
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(c) Calculate the total amount of other forms of energy produced in one hour.

other forms of energy =……………………………… J [2]

(d) Calculate the efficiency of the power station operating at full capacity, given that 

                    useful energy output
efficiency =  ----------------------------- x 100% .
                           energy input

efficiency =…………………………………. [1]

3. A lamp is positioned at the bottom of a small pool of water.                                                    
The critical angle for light passing from water into air is 49°.

(a) Explain what is meant by the term critical angle.                   

………………….….……………………………………………………………………

………………….….……………………………………………………………………

………………….….……………………………………………………………………

………………….….……………………………………………………………………

………………….….……………………………………………………………………

………………….….…………………………………………………………………… [2]
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(b) The lamp sends rays of light towards the surface of the pool.

Fig. 3.1 shows three rays of light that are at 30°, 60° and 90° to the horizontal.     

Fig. 3.1
On Fig. 3.1, draw the path taken by each of the three rays after they strike the 
surface of the water. [3]

4. Fig. 4.1 shows a girl standing at a distance in front of a large building.                     

                                                          Fig. 4.1

The girl uses a sound generator and a loudspeaker to send a short pulse of sound 
towards the building. The sound has a frequency of 3700 Hz.

A short time later, the girl hears an echo.

(a) Besides the hard flat surface of the building, state another important condition for 
the girl to be able to hear the echo clearly.

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

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

g g g g
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(b) The pitch of the echo is the same as that of the original sound but the echo is not 

as loud.
State the changes, if any, on

(i) the amplitude of the echo,

……………………………………………………………………………………. [1]

(ii) the frequency of the echo.

……………………………………………………………………………………. [1]

(c) The speed of sound in air is 330 m/s.

Calculate the wavelength of this sound.

wavelength = ………………………m [2]

5. Fig. 5.1 shows a metal coffee cup on a metal warming plate.

                              Fig. 5.1      Fig. 5.2

There is a small electrical heater inside the warming plate that keeps the plate hotter 
than the coffee.

(a) Heat is transferred through the metal by conduction to the liquid.

Describe how heat is then transferred to all the liquid in the cup.

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................
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............................................................................................................................

............................................................................................................................

............................................................................................................................

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

(b) A cup of a different shape is placed on the same heater, as shown in Fig. 5.2.            
The two cups are made of the same metal and contain the same amount of coffee.

Explain why the coffee in the cup in Fig. 5.2 is not kept as warm as the coffee in the 
cup in Fig. 5.1.

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

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

(c) The outside surface of the cup can be either black or white and can be either 
dull or shiny.

(i) State a suitable choice of colour and texture for the outside surface of the 
cup.

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

(ii) Explain your answer to (c)(i).

.....................................................................................................................

..................................................................................................................... [1]
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6. Two flexible iron strips, WX and YZ, are placed close to each other inside a solenoid 

(long coil). The end W of WX and the end Z of YZ are held firmly in position.

Fig. 6.1 shows that the solenoid is connected to a d.c. power supply and a switch.   
          

                                                           Fig. 6.1 

The switch is closed and there is an electric current in the solenoid.

(a) (i) On Fig. 6.1, mark with an arrow the direction of current flowing in the 
solenoid at the turns near W and Z. [1]

(ii) State the type of magnetic pole produced at W, X, Y and Z.

1.   W ........................-pole

2.   X    ........................-pole

3.   Y    ........................-pole

4.   Z    ........................-pole [2]

(b) State and explain what happens to X and Y because the flexible iron strips are
magnetised.     

............................................................................................................................

............................................................................................................................

............................................................................................................................

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

+ -
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7. (a) Measurements of the current and the potential difference (p.d.) across a metal 

wire A are made.

Fig. 7.1 shows a graph of the current against the p.d. for the wire.

              
                                                       Fig. 7.1
                                         
(i) State and explain whether wire A is an ohmic or non-ohmic component. 

....................................................................................................................

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

(ii) State how the graph shows that the temperature of the wire does not 
change in the experiment.

....................................................................................................................

.................................................................................................................... [1]
(iii) Determine the resistance of the wire A.

resistance of wire A = …………………………… [2]

(b) Another wire B of the same material has the same length as the original wire A but 
has only half the cross-sectional area.
(i) Determine the resistance of the new wire B.

resistance of wire B = …………………………… [1]

(ii) On Fig. 7.1, draw the graph for the new wire B. [1]
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8. A student sets up the circuit shown in Fig. 8.1.      

                                                          
                                                                 Fig. 8.1

The electromotive force (e.m.f.) of the battery is 6.0 V.

(a) The resistance of the variable resistor X is set 

Determine

(i) the total resistance of the circuit,

total resistance = …………………………… [2]

(ii) the current measured by the ammeter.

current = …………………………… A [2]

(b) (i) State what is meant by the potential difference (p.d.) across a component 
in a circuit.

…………………………………………………………………………………….

…………………………………………………………………………………….

..................................................................................................................... [1]
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(ii) The resistance of X is increased.

State what happens, if any, to t . Explain your 
answer.

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

..................................................................................................................... [2]
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Section B [20 MARKS]

Answer any two questions in the spaces provided. 

9. Fig. 9.1 shows a satellite in orbit around the Earth.

Fig. 9.1 (not to scale)

The satellite travels at a constant speed in a circular orbit.

(a) (i) State what is meant by velocity.

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… [1]

(ii) Explain why the velocity changes.

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… [1]

(iii) Indicate the direction of the force acting on the satellite by drawing an 
arrow to represent it on Fig. 9.1. [1]
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(b) The satellite is placed into orbit by a rocket. 

Fig. 9.2 shows the rocket as it takes off.

                                                      
                                                        Fig. 9.2
The rocket and fuel have a total mass of 40 000 kg and a total weight of 400 000 N. 
The resultant force acting upwards on the rocket is 50 000 N.

(i) Calculate the thrust produced by the rocket engine.

thrust = ………………………..… [2]

(ii) Calculate the acceleration of the rocket.

acceleration = …………………………… [2]

(iii) The table in Fig. 9.3 describes the motion of the rocket in the first 12 
minutes.

time / minutes motion of rocket
0 to 4 uniform acceleration
4 to 6 increasing acceleration

6 to 10 decreasing acceleration
10 to 12 constant speed

Fig. 9.3
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On Fig. 9.4, sketch the speed-time graph of the rocket for the first 12 minutes.   
You do not need to give values for the speed.

Fig. 9.4

[3]

10. Fig. 10.1 shows the brake pedal of a car which is connected to a master cylinder.

        
Fig. 10.1 (not to scale)

The brake is pressed with a force F. This force produces a moment about the pivot.

Pressing the brake causes a force of 80 N to act on the fluid in the brake cylinder.

(a) (i) State what is meant by the moment of a force about the pivot.

………………………………………………………………………………….

………………………………………………………………………………….

………………………………………………………………………………….

…………………………………………………………………………………. [1]
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(ii) The magnitude of the force exerted on the piston by the fluid is 80 N 

and is acting in the opposite direction as indicated in Fig. 10.1.                

Explain why this claim is correct. 

………………………………………………………………………………….

………………………………………………………………………………….

…………………………………………………………………………………. [1]

(b) (i) Calculate the moment of the force acting on the piston.

moment of the force = …………………………… [2]

(ii) Calculate the value of F.

force F = ……………………………. [2]

(iii) The cross-sectional area of the piston is 0.0012 m2.

Calculate the pressure exerted by the brake piston on the fluid.

pressure = ……………………………. [2]
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(c) Fig. 10.2 shows how the master cylinder (in Fig. 10.1) is connected to the 

car’s braking system. The brake drum rotates with the wheel of the car.
.

Fig. 10.2

The total cross-sectional area of the two slave pistons is 0.0040 m2.

Calculate the total force exerted on the slave pistons by the brake fluid.

total force = …………………………… [2]
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11. (a) Fig. 11.1 shows a vertical solenoid (long coil) with an iron core held in a 

wooden clamp above a laboratory bench.
The solenoid is connected in series with a battery, a switch S, an ammeter and 
a variable resistor.
There is a voltmeter in parallel with the solenoid.

Fig. 11.1

The battery consists of five 1.5 V cells in series.

When the switch S is closed a reading of 4.0 A is shown in the ammeter.

(i) State the size of the electromotive force (e.m.f.) of the battery. 

electromotive force (e.m.f.) of the battery = ............................................. [1]

(ii) Calculate the total resistance of the circuit.

total resistance = ........................................................... [2]

(iii) The reading on the voltmeter is 6.5 V.

Calculate the power dissipated in the solenoid. 

power dissipated = ........................................................... [2]
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End of Paper

(iv) The solenoid is made of copper and the student notices that, as time 
passes, the solenoid becomes extremely warm.

State and explain the effect of this temperature increase on the ammeter 
reading. 

...................................................................................................................

....................................................................................................................

....................................................................................................................

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

(b) The current in the solenoid magnetises the iron core. When a iron nail is
brought very near (but not touching) the magnetised core, the iron nail jumps 
up towards it.                            

(i) Explain the changes in the iron nail that causes it to be attracted to the 
magnetised core.

...................................................................................................................

...................................................................................................................

...................................................................................................................

....................................................................................................................

....................................................................................................................

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

(ii) The switch S is opened.

State and explain whether the iron nail remains in contact with the iron 
core.

....................................................................................................................

...................................................................................................................

...................................................................................................................

.................................................................................................................... [1]
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Section A [45 marks]

Answer all the questions in the spaces provided. 

1. A girl of mass 35 kg, on a bicycle, accelerates from rest and travels down a slope in a 
straight line. The girl does not use the pedals.
Fig. 1.1 shows that the gradient of the slope is constant.

     Fig. 1.1

(a) Calculate the resultant force on the girl when she is accelerating at 2.6 m/s2.

F = ma   = 35 x 2.6    [1]

   = 91 N     [1]

resultant force = ………………… N [2] 

(b) At first, her acceleration is constant. At time t1, her acceleration starts to 
decrease gradually until she is travelling at a constant speed in a straight line.

On Fig. 1.2, sketch a speed-time graph for the girl from when she starts 
moving until she is travelling at a constant speed. [3] 

                                             Fig. 1.2

Straight line 0 to t1 – [1]

Curve with decreasing gradient – [1]

Horizontal line with terminal velocity
– [1]

1.1

on theheheeeeeeeeeeeeeeee girl whhhhhheenenenenenenenenenenenenenenenenenenenenenenenenenenenennn sssssssssssssssssssssssssshehehehehehehehehehehhehehhehehehhehhhhhheehehehhhhhehehhhhehhehhhhhehhehehheehehehehhhehehehehhehehheheheheheeeeeee iiiiiiiiiiiiiiiiiiiiiiiiiiissssssssss sssss sss aaaacaa celeleleeraaaatitititinngngng at 2.6 m

x 2.6   [[[[[[[[[[[[[[[[[1]111]1]11]111]1]111]1111]11111]1111

1 N   [111111111111111111111111111111111111111111111]]]]]]]]]]]]]]]

resultanantt forcrce e == ………

(b) AtAtAAAAAAAAAAAAAAAAAAAAAtAAAAAAAAAAAAAAAAAAA  firirrrrrrrrrrrrrstststtstttstststtstttssssss ,,,, herr rrrr rrrrrrrrrrrrrrrrrrrrrr acacacacacacacacacacacacaacacaaacaccaacccccccccccececececcecececececceccceceeeeeeleleleeleeleleeleleeeeleeleeeleleleeeeleleeeeeeelleeeerarararararaarararararaaaaaraaraaararaaaaaaarrrr tittittitititititititititttititttttitttttttt onononononooo iiiiiiiiiiiiiisss s conssssssssssssssssssssssssssssssssssstatattatatatatatatataaatatatatatatatttttatattatataataataaaaantntnntntntntntntntntntntntntntntntntntntntttttttttttttttttt....... AtAtAtAtAtAtAtAtAtAtAtAtAtAtAtAtttAAtAtAtAtAtAtAAtAttAAtAAtAAAtAAtAAAAAAtAtAAtt ttttttttttttttttttttttttttttttttimimmimmimimimimimimmimiimiiiiiiiimimiimmimimimmimmmii e t1,, heher r aca celer
deddddddddddddddddddddddddddddd creaeaeaaaaaaaaaaaasesesesesesesesesesesesesee grarararararararararararararrarararrarrrarrarrrrrrr dudddddddddddddddddddddddddddddddddddd ally uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuntntntntttntntntntntntttttntnttnttnttntntntntntnttttttilililililililliilillillliliiiililiililiilliili sssssssssssssssssssssssssssssssssssssshehehehheeheeheeeheeheeeheheeeheheheheeeeeeeehehhheheeeeeehee iiiiiiiiiiiiiiiiiiiiiissssssssssssssssssssssssssssssssss trtrrtrrrtrrtrrrtrrrtttttt avavavavavavavavavavavavavvvavvavvvavavvavvvvvvvavavvvvvveleleleleleeleleleeleeeleeleeeeeeeeeeeeeeeeeeee ling aat t t t a a a a cocococonsnnn tant

OnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOnOOnOnOnnOnOnOnOnOnnOOOOOOOOOOOOO FFFFFFFFFFFFFFFFFFFFFFFFFFFFFigigigigiigigigiiigigiigigigigggggggggggggggg. 1.1.11.1.11.111.111.1......2,2222222222222222222222222222  skeeetctctccctcctccccctctccctctctcctctctcctctctctctctctctctctccctctcctcttt hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh a a aa aaaaaaaaaaaaaaaaaaaaaaaaaaa spspspspspspspspppsppspspspspsppspsppsss eeeeeeeeeeeeeeeee d-timeeee ggggrarararaphphphph ffor the
movivvivivivivvvivvvivvivvivivvviiingngngngngngngngngngngngngnngnnnnnnnnngnnnngnnngnnnnnnnn  unttililililllilllllillliilililiii   shshshssshshsshsshshshshshshhshhhshhhshshsssssssssssssssssssss eeeeeeeeeeeeeeeeeeeeeeee isssssssssssss tttttttttttttttttttraraaaaaaraaaaaaraaaaaaarr vevevvevvvvevvvvvvvvvvvvvvvvvvvvvv llingggg atatatat aaaa cccconstan
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2. Fig. 2.1 shows the dam and reservoir of a hydroelectric power station.

Fig. 2.1

A hydroelectric power station uses a renewable energy source.
                     
(a) The water surface in the reservoir of the hydroelectric power station is at a vertical 

height of 170 m above the turbines. 
In one hour, 1.6 x 1010 kg of water flows from the reservoir through the turbines. 
The gravitational field strength g is 10 N/kg.

Calculate the loss in gravitational potential energy of the water in one hour.

loss in gravitational potential energy =…………………………………. [2] 

(b) When the power station operates at full capacity, the electrical power output is   
6.8 × 109 W.

Calculate the electrical energy output in one hour when the power station 
operates at full capacity. 

electrical energy output =…………………………………. [2] 

gpe = mgh =  (1.6 x 1010)(10)(170)     [1]

                   = 2.72 x 1013 J           [1  - 2 or 3 sf]

Energy, E = P x t   =  (6.8 x 109) (60 x 60)     [1]

                   = 2.45 x 1013 J           [1  - 2 or 3 sf]

ewable energrgggggy y yy sosososoururururcccce.

eservooirirriririrrrririririrrirriiiiiiiiiiiiiii  ofoooooooooooooo  the e ee hhhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhhyyyyyhyyhhhhyhyyyhhhhyyhhhyhhyyyyyyyyyyyyyyyyydrdrdrddddrdddddrdrdrdrdrdrdddrddddrdrdrdrdrdrdrdrdrdrdrdrdrdrrdrrrrrrrrrrrroeoeooeoeoeoeoeoeoeoeoeoeoeoeoeoeoeoeoeoeoeooeoeoeoeoeoeoeoeoeeeoeoeeeeeeeeleleleleleleleleleleleleleleleleleleleleleleleleleleleeleleleleeeeeeeeeeecccctcccctcccccccccccccccccccccccccccccccccccccccccccccccccc ririririr cc poowewewewerr r r sts ation is at a
e the tututuuuuuuuuuuututuuuutututttutuuttttuuututttuutttt rbinesessssssssssssss. 

x 1010 kgkggggggggggg ooooooooooooooof ffffff wwwwwwwawwwww ter flflflflflflflflflflflflflflflowowowowowowowowwowowowowwwooo s fromomomomomomomomoomomomomommmmomomommmomomomomomommomommmomomoomomomoommoomomomomommmommmommmmmomommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm thtthththttththttththttththththththththththtt e reeeeseseseserrrrvoir r ththththrorororouugh the tutt rbin
ional fiiieleleleleleleleleleleleleeleleleeeleeeeeeeeeeeeeeeeeeee dddd dd d dddd ddd d dddddddddddddddd ststststsstststststssstststststststststssssttttrerererereeeeeeerereeeereereeereererr ngngngngngngnggngngngngngggnnnnnnnnnn thththhhthhhthhthhttttttttt  gggggggg is 10000000000000000000000000000000000000 NNNNNN/NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN kg.

culate thththththhhthhthththththththhthththththtttttt eeeeeee eeeeeeeeeeeeeeeeeeeeeeee lol ss iiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn grgrgrgrgrgrgrgrgrgrrgrgrrgrgrgrgrgrrrrgrgrgrrrgrrggggrgggg avavavavavavavavavavavvavvavavavavavvvvavvavavvavvvaavaaaa itititittitititititttititittitttitittatatatatatataatataataaaaaataaaataaaaaaaata ioioooooooooooooooooooooooooooooooooooonanaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaal llllllllllllllll popopopopopopopopopooopopopopopopoopopoopopoopopoopooppopoppppppopopppppppp tetetetetetttetttetetettttttttttt ntiaiaiaiaaiaiaaiaaaaaaiaaaiaaaaiaaiaiaaaaiaiaaaaaaaaaaaaaaaiii lllllllllllllllllllllll enee ergyyyy ofof the wwataterer in one

lllolooooooooooooooooooooooooooooooooooooossssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss iiiiiiiiiiiiiiiiiiiiiiiiiiiiinnn nnnnnnnnnnnnnnnnnnnn gravavavavititititatatatatioioioionnnnal pote

WhWWhWhWWhWhWhWhWhWhhWhWhWWhhWhWhhhWhhhhhhhhhhhhhhenenenenenenenenenenenenenenenennnnn ttttttttttttttttttttttttttttttttthehehehehhehhhehehhehehhhhehhhhhhhhhhhhhhh  powowowowerererer sssstatatatation o
6.8 88888888888888888888888888 ×× 109 W.W.

alcululate th
rate

gpggpgppgpgpgpgpgpgppgpgpgppppgpppgpgpppgpgppppgpgppgpgppppgpgpgpgpgpgppgppggggggggggg e eeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeee = mgmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm h hh h hhh h  =========================================== (((((((((((((((((((((((((((((((((((((((((((((1.11..1.1.1.1.11.1.11.11.11.111.11.1.1.1.11.11111.11111111.1.1.1..11.1 66666666666666666666666666666666666666666666 x x xxxx xx xxxx x xxxxxxx x xxx xxx xxxxxxxxxxxxxxxxxxx 10101010101010101010101101010100101101010101010111010101010011010101001001000010010000111111 1111011111111111111111111111111111 )(10)((((((((((((((((((((((171777777777777777777170)0)0)0)0)0)0)0)0)0)0000     [1]
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(c) Calculate the total amount of other forms of energy produced in one hour.

other forms of energy =……………………………… J [2] 

(d) Calculate the efficiency of the power station operating at full capacity, given that 

                    useful energy output
efficiency =  ----------------------------- x 100% .
                           energy input

efficiency =…………………………………. [1] 

3. A lamp is positioned at the bottom of a small pool of water.                                                    
The critical angle for light passing from water into air is 49°.

(a) Explain what is meant by the term critical angle.                   

………………….….…………………………………………………………………… 

………………….….…………………………………………………………………… 

………………….….…………………………………………………………………… 

………………….….…………………………………………………………………… 

………………….….…………………………………………………………………… 

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

loss in gpe =  electrical energy + other forms of energy 
other forms of energy = 2.72 x 1013 - 2.45 x 1013 J                 [1]

                                      = 2.72 x 1012 J                          [1  - 2 or 3 sf]

Efficiency = (2.45 x 1013) / (2.72 x 1013) x 100%

                   = 90%          [1 ]

Critical angle is the angle of incidence for a ray travelling 
from an optically denser medium [1]
to a less medium and the angle of refraction is 90o.  [1 ]

ca

efefefefefefefefffefefefeffefeefeffeffefffefefefefefefefeefeeeefeefeeeeeefeeffffffifififififififffffifififffiffiffififfffiiiiiffffffffiifffff ciccccccc encycycycycycy  =…=…=…=…=…=………

A lalalalalalalalalalalalalalampmmmmmmmmmmmmmmmmm  is popoppopopopopooopopoopopoooooooopopoopoooooooooooosis tiononnonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnededeeededeeeededeeeeeeeededededeedeeeedeedededededededddedededdddededdedddeddededdddeddeeeeeee aaaaaaaaaaaaaaaaaaat t tttt tt tttt tt ttt tt tttt ththhhhhhhhhhhhhheeeeeeee eeeeeeeeeeeeeeeeeeeeeeee bobobbbbobobbbbbobbbbobbobbobobobobbobobbbbbbb ttommmmm oooooof ffff f aaaa aa smsssss all
The ee crcrcrcrcrrrrcrcrrrrrcrcrrcrcrcrcrrrcrrrrcrcrcrccrc ititiiiii iciciciciciccicicicicccccalaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaangngngngngngngngngngngngngngnggngngngngngnngngnnnngngngngngnngngnnngnngnngngngnngngnnnggnggnngggleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ffffffffffffffffffffffffffffffffffffffffffffffffffororororororoooorororororooroorooooorooooooooroorrrooroooooorooo llllllllllllllllllllligigiggigigggigggigigigigggigiggggigigggiggiggiggggiiggigiigiiiiiiiii hhhhhhthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh ppppassssssisisisisisingngngngngng ffffffrrrror m w

ExExExExExExExExExExExExExExxxxxxxxxxxxxxxxxxxxplplplpppplppplplpppppppppppppp aiaiaiaiaiaiaiaiaiaiaiaiaiaiainnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn wwhwwwwwwwwwwwwwwwwwwwwwwww at is s s s s s memememememeanaaaaa t by t

45 x 1013))))))))))))))))))))))) / ///////// (2(2(2(2(2(2(2(2(2(2(2(2(2(2(2(2(2(2(2(2(2(2.77777777777777777777777222222222222222222222222222222222222222222222222 22222 2222222 2222222222222222222222222222 xxxxxxxxx xxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxx xxxxxxxxxxxxxxxxx 10101101110101010101010101011111101010101010101010101010101010101000001000000000011111111111113131313111131313131313133333333333333333) )) )) )) )))))))))))))))))))))))))))))))))) xx xx x xxxxxxxxxx xxx xxxxxx xxxxxxx xxxx xxxx x x x 11111101010100101011010100010110111010101111010111101101111110111111111111111111111111 0%0000000000000000

     = 909090009909090009090900900909099099090000000009090000009099999090090900009099999990900999990909099099999 % %%%%%%% %%%%%%% %%%%%% %%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%         [1 ]
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(b) The lamp sends rays of light towards the surface of the pool.

Fig. 3.1 shows three rays of light that are at 30°, 60° and 90° to the horizontal.     

Fig. 3.1
On Fig. 3.1, draw the path taken by each of the three rays after they strike the 
surface of the water. [3]

4. Fig. 4.1 shows a girl standing at a distance in front of a large building.                     

                                                          Fig. 4.1

The girl uses a sound generator and a loudspeaker to send a short pulse of sound 
towards the building. The sound has a frequency of 3700 Hz.

A short time later, the girl hears an echo.

(a) Besides the hard flat surface of the building, state another important condition for
the girl to be able to hear the echo clearly.

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

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

Distance of building must be at least 200 m [1] so the 
will be heard after 1.3 seconds later.

              

se

Fig. 3.1
by each of theheheheeeeeeeeee ttttthrhrhrhreeeeeeeeeeeee rrrrays s afafafafteteteterrr r ththththeeeey str

a girl stanannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnndididididididididididididididididiidididiiiidddddddddd ng aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaat ttttttttttttttttt a ddddiddddddddddd ststststststststststststancee innnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn front of a lalalaarggggeeee buuuuilililildidididingggg....              g g gggggg ggggg
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(b) The pitch of the echo is the same as that of the original sound but the echo is not 

as loud.
State the changes, if any, on

(i) the amplitude of the echo,

……………………………………………………………………………………. [1]

(ii) the frequency of the echo.

……………………………………………………………………………………. [1]

(c) The speed of sound in air is 330 m/s.

Calculate the wavelength of this sound.

wavelength = ………………………m [2]

5. Fig. 5.1 shows a metal coffee cup on a metal warming plate.

                              Fig. 5.1      Fig. 5.2

There is a small electrical heater inside the warming plate that keeps the plate hotter 
than the coffee.

(a) Heat is transferred through the metal by conduction to the liquid.

Describe how heat is then transferred to all the liquid in the cup.

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

Smaller  [1] 

= v / f   =  330 / 3700     [1]

                   = 0.089 m           [1]

Unchanged  [1] 

Liquid at the bottom of the cup is heated up and becomes 
less dense and rises.     [1]

Colder liquid at the top is denser and sinks and a 
convection current is set up.          [1]

wawawawawwwwawawawawawawawawawawwawawawawawwwawawawwawawawawawawawawawawwwawwawawawawawwawwawaawawawawwawawawawawawwwwawaawawwwwwawawawawwwawwawaawawwwwwwawaawawawwaawwwwawwwwwaawwwaaawawwaaaawwwwwwwawwwawwwwwwaavevevevvvvvvvvvevvevvevevevevevevevevevvvvvvvevevevevvvvvvvevevevevevvvvvvevevvvvvvvvevvvvvvvvvvvvvevvvvvvvvvvvvevevevvvvvevvvvvvevvvveevevveevvv lllllllllllelelelelellllllleleleleelelelelelelelelelelengnggggggggggthththth == ……………… ……………

ows a mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmetal cccccccccccccccccccccccccccccccccofofoofoffofofofoffofoffofofffofofffofoffoffofooooooo fefefefefeffefefefefefefefefeffefeffefefefefefffefeeefeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee cuccucucuccccccccucuucucucccccucuccccucup p p pppp p pppp pp pp p p p ppppp ononononnononnononononnonnnonnonononononoononoononononooonoo aaaaaaaaaaa mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmeteteeteteteteteteteeteeteteteeteteeeteteteteeeetttttalaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa  wararaaaaaaaaaa ming pppplalalaatetetete.

                         FiF g. 5 1

s a ssmamallll elect
coffffee

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

............................................................................................................................

............................................................................................................................

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

(b) A cup of a different shape is placed on the same heater, as shown in Fig. 5.2.            
The two cups are made of the same metal and contain the same amount of coffee.

Explain why the coffee in the cup in Fig. 5.2 is not kept as warm as the coffee in the 
cup in Fig. 5.1.

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

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

(c) The outside surface of the cup can be either black or white and can be either 
dull or shiny.

(i) State a suitable choice of colour and texture for the outside surface of the 
cup.

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

(ii) Explain your answer to (c)(i).

.....................................................................................................................

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

For cup in Fig. 5.2, there is an air gap between the 
warming plate and the bottom of the cup.     [1]

Air is a very poor conductor and reduce the heat 
transfer by conduction to cup.          [1]

White and smooth surface is a poor emitter of heat so 
reduces the heat loss from the cup.     [1]

White and smooth surface.     [1]

.....

..... .......

................................ ..................................... ..... ............................... .................................................................................................................................. ............. ......... .................

.................................................................................................................... ................................................. ....................................... ........

outside e eeee eeee e e eeee sus rfacccccccccccccccccccccccccccccccccccce eeeeeeeeeeeeeeee ofofoofofoofofofofofofofooofoofofofoooofofoofofofffofofooooffffoo tttttttttttttttttttttttttttttttheheheheheheheheheheheheheeheheheheheheheheheehehehehehehhhhehehehhhhhhhheh ccccccccccccccccccccccupupppupupupupuppupupupuuppupupuuuuupuuuuuupuuuuuuuuuuuuuuuuuuuuuuuuuuup cccccccccccccccccccccccananananananananananananaanananaananananaanaanaannanannnnnnnnnnnnn bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eithhereeeeeeeeeeeeeee  blackkkkkk oooooorr rr r white anananananana dddddd caccccc n be e
ull or shinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnny.y.y.yyy.yy.y.y.y.y..y..y.....y

(i(i(i(ii(ii(i(i(i(i(i(i(ii(i(ii(iiiiiiiiiiiiiiiiiiiii)))) SSSSSSSSSSSSSStatatttattattattttt te aaaaaa aaaaaaaaaaaaaaaaaaaaaaa susususususususususususssusususussssussssssssssssssssss ititiitititititititititititabababababababababababaaaababaabaaabaababababaaaababbbbbbbbbbbbbbbbbleleleleleeeeeeeeeeeeeeeeeeeeeeeeeeee ccccccccccccchohhhhhhhhhhhhohhhhhhhhhhhhhhh iciciiiiiiiiiiiiiiiiiiii e ofo ccccccccccccccccccccccccccccoloooooolooooolololllolooolooooooooooooooooooooo ouououououououuuooouououuuooououooououoouooouuoououuououuuuuuuuuuur r rrrrrr rrrr ananananananananaanananannanananananaaaananannanananaanananannaanaannananaanaaananaaaannnannaannnndd ddddddddddddddddddddddddddddddddddddd texturrrrrre e eeee fofofofofofor rrrrr tht e o
cucucucucucucucucucucucucucucucucucup.p.pp.p.p.p.p.p.pp.ppp.

(i(((((((((((((((((((((((((((((((((((( i)))))))))))))) Explplplplplplplpllllplplplppplpllplplplpllplpplpllllpplpllppplplpplplppllplppppllplpllpplplplpplpppplplp aiaiaaiaiaiaaaiaiaaaiaaaiaiaiaaiaaiaaaaaaaaaaaaiaiiiiaaaaaa nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn yoyoyoyoyoyoyoyoyoyoooyoyoyoyoyyyoyyoyyyyyyyyyyyyyyyooyyyoyyyyyyyyyoyoyyoooyyyyyy ururuururururururururururururururururururururururrururruurrururrruuuruuurrrrrurrurur answeeeeeer r r rr r totototototo (c(c(c(c(c(c)()()()(()((i).

...............

...

en theeeeeeeee 
p.     [1]

d reduce thhhhhhhhhhhhhhhhheeeeeeeeeeeee hehehehehehheheheheheheheheheeatatatatatatatatatatatatatatatatatatt  
up.          [1]

WhWhWhWhWWhWhWhWWWhWWhWhWhWhWhWhWhWhWhWWWWhWWWWWWhWhWWWhWWWWhhWhWWWhWWWhWhWWWWhWhWhWWWWWWWWWWWWWWWWWWWWWWWWWWW ite annanannanannnanananananand ddd ddd d d ddddd ddd smmmmmmmmmooth
redududududuuuududuududuududud cececececececececececececececececeeesssssssss tthttt e he

WhWWWWWhWhWhWhWhWhWhWWWWWWWWWhW ititititititititititititititititititititittttttttttte eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aaaaanaaaa d smsmsmsmsmsmsmsmsmmsmmsmmsmsmsmsmsmsmsmsmsmmsmsmmsmsmsmmsmsmmsmmsmssmsmsmsmmsmsmsssmsmsmsmsmssmsmsmsmsmmmsmsmsssmmssmsmsmsssmsmmsmsssmsmsmmsmmssmmmsmssmsmooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ttttttttttttthttttttt  surururuuuuruuuuuuuuuuurrruuuruuuu ffaffffff ceeceeeeceeeeeee.......     [1[1[1111[11[1111111]]]]]]]]]]]]]
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6. Two flexible iron strips, WX and YZ, are placed close to each other inside a solenoid 

(long coil). The end W of WX and the end Z of YZ are held firmly in position.

Fig. 6.1 shows that the solenoid is connected to a d.c. power supply and a switch.   
          

                                                           Fig. 6.1 

The switch is closed and there is an electric current in the solenoid.

(a) (i) On Fig. 6.1, mark with an arrow the direction of current flowing in the 
solenoid at the turns near W and Z. [1]

(ii) State the type of magnetic pole produced at W, X, Y and Z.

1.   W ........................-pole

2.   X    ........................-pole

3.   Y    ........................-pole

4.   Z    ........................-pole [2] 

(b) State and explain what happens to X and Y because the flexible iron strips are
magnetised.     

............................................................................................................................

............................................................................................................................

............................................................................................................................

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

+ -

As X and Y are unlike poles, they will attract.  [1]

See above diagram - arrows.     [1]

North
South 
North
South

rrent in thee sosolelenonoidid.

rrow the directctctctctctttttioioioioioiooioiiooioiooon n n n ooofofoooooooooooooo ccccuurrentntntnt fffflolololowiwiwiwingngngng in th
ear WWW aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaand Z.

of magngngngngngnngngngngngnngnnngnggggggggngngggggggggngng eeteeeeeeeeee ic pololollllolololollolololleeeeeeeeeeeeeee pprppppppppppppp ododododdoddddddddddddddoddddddddddddddddddddddddddddddddddddducucucucucuuucucuucucucucuccucucucucuccccucucucuccuccccccuucucucuucucuccccccucuucccccucucuccccccucccccccccccccccccccccccccuccuuuccuuccucucucuuuccccccccccccededddedededededdedeedededededededededeededededeedededeededededededededededededededededdedededeedededdededdededdddededdededdeddededdeeeddeeeededdeeedededdddeedeeedddeeddeeeddeedddeeedddddeeddddeddddddddddddd aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatttttttttttttttttttt WWWWWWWWWW,W,W,W,WWWWWWWWWWWWWWWWWWWW  X,X, YY aandnd ZZ.

W .................. ................-popopopoopooppoopoppopopppp lelelllellelllll

2.  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX   ...............................................................-popoppppppppppppppppppppppppppppppppppppppp lelelelelelellellllleleleleeelelelleeeeeeeeeeeeeeeeeeeee

3.3333333333333   YY   ..................... ................. ............... .....................---------------------pppoppppppppppppppppp lee

44.444444444444   Z   ............................................. ................................. ........................ .............. ---popoppoppopopopopopopopopopopopopopopppopoppopoppopoppooooooppppppppppppppp leleleeeeeeeeeeee

(b(b(b(b(bbbb(bbb(bbbbbbb)))))) StStStStStStStStStStStSStStSStSSStStSStStSSSStSSSStSSStStSSSStSttttatatatatattatatattatatatataatatattatttttttatttee eeeeeeeeeeeeeeeeeeeeeeeeee anaaaaaaaaaaaaaaaaaaaaaa dddddddddddddddddddddddddddddd exeeeeeeeeeeeeeeeeeee plaiaiaiaiaiaiaiaiaiiaiaiaiaiaiaiiaiaiaiaiaaaaaaaaaaaaaaa nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn whwwhwhwhwhwhwhwhwhwwhwhwhwwhwhwhwhwhwhhwwhwwhwhwhwhhhhwhhww atataatatatattataaaatatataataatt hhhhhhhhhhhhhhhhappens tttto ooo X X X X anaaa d Y b
magngnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnneteteeteteteteteteeteteteteeeeeeeee iseddddddddddddddddddddddddddddd.........    

.........

.................................... .......... ........

...............

AsAsAsAsAsAsAsAsAsAsAsAsAsAsAsAsAsAsAsAsAssAsAsAssAsAsAsAsAss X aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaandndndndndndndndnddndndndndndndndndnnddddndndnnndddnddnddndndddnddddddndndddndnddddnddndnnnnnnnn YYYYYYYYYYYY arererererereeee uuuuuuuuuuuuuuuuuunlnnlnlnlnnnnnnllllllikiiiiiiiiii e pole

SeSSSSeSSeSeSeSeSeSSSeSeSeSeSeSeSeSeSeSSSeSeSeSeSeSeSeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee abaabababababaababaabababababaaababaaaababbababaabbaaabbaaaaababaa ovovovooovovoooooo e dididididididididididiagagagagagagagagagagagram - arrows

NoNoNNoNoNoNoNoNNNNoNooNNNNoNNoNNNooNNNooNNoNNoNoNNoNoNoNoNNoNNoNNoNooNNoNoortrtrtrtrtrrtrtrrtrtrrtrtrrrtrtrrtrrrrtrtrrrrrrrrrrrrrrrrrr hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh
SoSoSoSSSoSSSoSoSoSoSSoSSoSoSooooSoSoSoSoSoSoSSSSSSoSSoSSSSoSoooooooooooooooooooooutututututututuutututututtuttutututuuutututuuuutututututuuuuuttututuuuuuuuuu h hhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhh
NoNNoNoNoNoNooooNNNNoNNNooNoNoNoNoNoNooNNoNooooooooooooNooNoooooNoooooNN rtrtrtrrtrtrtrtrttrrrrrtttrtrtrtrtrrtrtrtrtrrrrrtttttrtrtrtrtrrtttthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh
SoSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS uthh
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7. (a) Measurements of the current and the potential difference (p.d.) across a metal 

wire A are made. 
  
Fig. 7.1 shows a graph of the current against the p.d. for the wire.

              
                                                       Fig. 7.1
                                         
(i) State and explain whether wire A is an ohmic or non-ohmic component. 

....................................................................................................................

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

(ii) State how the graph shows that the temperature of the wire does not 
change in the experiment.

....................................................................................................................

.................................................................................................................... [1]
(iii) Determine the resistance of the wire A.

resistance of wire A = ……………………………  [2]

(b) Another wire B of the same material has the same length as the original wire A but 
has only half the cross-sectional area.
(i) Determine the resistance of the new wire B.

resistance of wire B = ……………………………  [1] 

(ii) On Fig. 7.1, draw the graph for the new wire B. [1]

Wire A is ohmic as the graph is a straight line that passes through 
the origin OR the current is directly proportional to the p.d.  [1]

Graph shows a constant gradient and thus a constant 
resistance so temperature is constant.  [1]

R = 1/gradient or V/I = 5/0.4    [1]

     = 12.5 .           [1]

As cross-sectional area is halved, its resistance is 
doubled, R = 2 x 12.5   = 25 .  [1]

(b)(ii)  straight
line with as 
shown.  [1]

wire A is an ooohmhmhmhmhmmhmhmhhh icicicic oooor r r r non--ohohmimic c cocompo

.......................................... ......................... .............................. ..................................................................... ..... ..... .......

State hohhhhhhhhhhhhhhhhhhhhhhhhhhhhh w thhhhhhhhhhhhhhhhhhhhhhhhe eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ggrgrgrgrgrgggrgrgrgrgrggrgrgggrgrggggrgrggggrgrggrrrrg apappappapapapappapappappappppppapappppapapapapapaapapapapaaapapaaa h h hhhhhhhhhhhhhhhhhhhhhhhhhhhhh shshshshshshshshshshshshshsshshshshshsshshshshsshhsshshhhhhhhhhowowowowowwowowwwowwwwowwwwwowwwowwowwwowwwwwowowwowwssssssssssssssss thththhhthtthhhthththttthhththhhhthththtththhhthhhhatataatatatatatatatataatatatatataaataatatataaaattt tttttttttttttttttttttthe ttttemeeeee peraaaattututurereree of thhhhe e ee wiwiwiwirererere ddddoes n
channnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngegeeeeeeeeeeeeeeeeeeeeeee iiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnn the expep rimememmmmemmmmmmmmmmmmmmmmmmm ntnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn .

........................ ...... ............................................................ .......................................................................... ............. .........
(i(i(i(i(i(i(i(i(i(i(i((i(i((((((i((i(i((((((i((ii(iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ))))))))))))))))))))))))))))))) DeDeDeDeDDeDDDDDDDDDDDDDDDDD teteteteteteteteteteteteteteeeeeeeeeeeeeeeeeermrrrrrrrrrrrrrrrrrrrrrrr ineeeeeeeeeeeeeeeeeeeeeeee ththththhthththhhththhthththhthththhthththththththhhthtttthtttthtththhht e e eeeeeeeeee eeeeeeeeeeeeeeeeee rererererererererererererererereeeerrrrr sisisisisisisisissisisisisisisisissss stsssssssssssssss ance oooof fff ththththeeee wwwwire A

the grarararaaaaaaararaaaaaaaararraarrrarraaaphphphphphphphphphphphphphphphphphphph is s s s s s s ss s s aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaa a a aaa stststsstsstststststststststststststststststststststrarararrrararararararrrarararararararararaaigigigigigigigigigigigigigigigigigigigigigigigigigigigigigigiggggghthhhthththththhthththttttthhhththttthhththttthththttththtththttttttt linininininininininininii e thhhhhhhhhhhatatatatatatatatatatat pppppppppppasaaaa ses throu
the currrrurururrururrrrrrurrurrrrrrururrrururrrruurrrurrrerrr nt iiis ssssssssssssss dddddddidddddddddddd rerererererererereeeerereeereeereeeeeeeectctctcctctctctcttcttctctctctctctctccctctctctctctctctctctttcttctctctctctctttttctctcttccctcttlylyyyylyylylyyyyyylylylylylylyylyylylyyylyylyylyyylylyylyylyyyylylylylyyylylylylyyyyyyy ppppppppppppppppppppppppppppppppppppppppppppppprorororororororororororororororororoooooooooppppppopopopopopopopopopopopopopopopopoporrrrtrtrtrtrtrtrrrtrtrtrrrtrtrrrrrrrrrrr ioioioioioioioioioioionananananananananananalllllll tototototototototototo tttttttttthehehehehehehehehehehe p.d.  [1]

Grapaaaaapaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh shsshsshshsssshsssshsssshhhsshsss owowowwowowwowowowwowwwwwwwwwwwwwwwwowwwwwwwwwwwwwwwwwwwwwwwwwwwwowwoows s s s ssssss a aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa cocococoocococoococoocooococococoococoocoocooooooocooooocoocoocoooccccooocccococcc nsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn taaaaaaaaaaaaaaaaaaaaaaaaaanttntntntnttntntnttttnttnttntntnttnttntntntntnttntntntntntnnntntnnntnntnnnntnttntntttnntnnnnttnttttttt gggggggggggggggggggggggggggggggggggggggggggggggggrararaararararararararararararaaraaarrararrarararaaaraaaarrrrarraraaraaraaraaaraaarar ddidididididididididididididididididddddiddiddidddiddddidididdiddiddididdididiiddddiiiiieneneneenenenenneneneneeneeeenenenneneennnenennenneenneeneneneeneeeneeeeeee t ttttttttttttttttttttttttttttttttttttttttt and thhhhhhhhhhhhhhhhhhhhhusususussusussususussssusususu a con
rerrerererererererererrererereresiiiiiiiiiiiiiiisstststsstststsssststsstssssstssssstsssststsss anananananananananananaanananananananaaaaaaaaaaaaaaa ce sssssssssssssssssssssssssssssssssssssssssssssssssso ooooooooooooo o oooo teteteeteteeeteeeteteteteteeeeeteeeeeteteeteteteeteeeetetetetetetttttttt mpmpmppmpmppmpmpmpmpmpmpmpmpmpmpmpmpmpmppmpmpmpmpmppmpmppmpmpmppmpmpmpmpmpmpmmmpmpmpmpmpmmmmpmpppmpmppppereeererereeerererererrerereererereeerererererereerreeereerreererrreeerererereeereeereerereee atatatattatatatattatatttattataatataaaaaaaaaaaaaaaaaaaaaa uurururuururrurrurururrurrurrurrururrurrurruururrrrrrrrrrrrrrrrre eeeeeeeeeeeeeeee eeeee eeeeeeeeeeeeeeeeeeeeeeeeee isiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  consttttstttststttsttttss ananananananannananannanananananannant.t.t.t.t.t.tt.ttt.t.t.t.ttt   [1]

R R R RRRRRRRRRRRRRRR RRRRRRRRRRRRRRRRRRRRRRRRRRR ============================================ 1/1/1/1/1/1//1///1//11/1//1//1//1/1//1/1///1///1///1//1111 grgrgrgggrgrgrgrgrgrggrgggrgrggrrggggrgrrgrgggrrgrgrgrggggrggggrrgrggrgggggggg adaa ientttntntnttttntnttntntntnttntttn oooooooooooooorr rrrrrrrrrrrrr VVVV/V/VVVVVVVVV/VVVVV I = 5/

    = 1212222121221212121212122121122.5.5.5.5.55.5.5.5.5.5.55.5.55.5.5.555555 .   
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8. A student sets up the circuit shown in Fig. 8.1.      

                                                          
                                                                 Fig. 8.1

The electromotive force (e.m.f.) of the battery is 6.0 V.

(a)

Determine

(i) the total resistance of the circuit,

total resistance = ……………………………  [2]

(ii) the current measured by the ammeter.

current = …………………………… A [2]

(b) (i) State what is meant by the potential difference (p.d.) across a component 
in a circuit.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

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

 

1/r = 1/3.6 + 1/1.8   = 3/3.6
r = 1.2      [1]

R = 1.2 + 2.8   = 4.0 .  [1]

I = V/R    = 6 / 4    [1]

=  1.5 A    [1]

Potential difference is the work 
done is driving a unit charge 
across the component.    [1]

V.

tance of f ffff fff ffff fffffff ff ffffffffff f f f f f tthththtttththththtttttthhthttththtttt e circcuuiuuuuuuuuuuuuu t,t,t,tttttttttttt

tototatall rer sista

(i(i((((((((((((((((((((((((((((((( i)i)i)i)i)i)i)i)i)i))i)i))i)i)) thhhhhhhhhhhhhee e e e eeeee ee ee eee e cucucucucucucuucucucucucucucucucuccucucuucuucuuuuccucuuccuucuuuucccc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr eneneneneneneeeneneneeeneneneeeeeeeeeneneneneeeneeeeeeeneeeneeee ttttttttttttttttttttttttttttttt mmmmmmmemmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm asurrrredededed bbbbyyyy thhhe a

1/r = 1/3.......66666666666666 +++++++++++++++++++++++++++++++++++++++++++++++ 1/1/1//1///1/1/1//1/1/1///1/////1/111////1/1/1/1/1/1/111111/111111 1.111111111111111111111111.1111111.111111 88888888888888888888888888888888888888888   ================= 3/3/3/3/3/3///3/3//3/3//3//3/3/3//////////////////////3.3.33.3333.33.3.33.3.333.3.3333.3.3.33333.33.3.3.3.3.3.333...3.333 6666666666666666666666666666666666666666666
r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr = 1.11.1.1.1.11.1.1.1.1.111.11111.1.111.1.11.11.1111.111111111........22     [1[1[11[1[1[1[1[1[11[11111[1[1[1[[11111[1[11[11[111[[[[[11[1[[[11[11[[ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

R = 1.11111111111.11.1.1.11 2 2222 222 2 2 22 222 2 22 2 22 +++++++++++++++++++++++++++++++++++++++ 2.2.2.22.2222222222222222222222222222222222222222 8 888888888888888888888888888   =============================== 4.444444444444444444444444444444444444 0 . . [[[[[[[[[[[[[[[[[[[[[[[[[[[[[[1]1]1]1]1]1]11]1]1]1]]]1]1]1]]1]1]]1]]]1]]]11]1]111]1]111]11]11]11111]1]11]111]]]

I = V/V/V/V/V/V/V/V/V/V/V/V//V/V/V/V///R RR RRRRRRRRRRRRRRRRRRR   == 6 / 4

= 1 5
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(ii) The resistance of X is increased.

State what happens, if any, to t . Explain your 
answer.

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

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

When X increases, the resistance of the two 
resistors in parallel increases.    [1]

Current in the circuit decreases and causes 
the p.d. across the 2.8 to decrease.  [1]
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Section B [20 MARKS]

Answer any two questions in the spaces provided. 

9. Fig. 9.1 shows a satellite in orbit around the Earth.

Fig. 9.1 (not to scale)

The satellite travels at a constant speed in a circular orbit.

(a) (i) State what is meant by velocity.

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… [1]

(ii) Explain why the velocity changes.

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… [1] 

(iii) Indicate the direction of the force acting on the satellite by drawing an 
arrow to represent it on Fig. 9.1. [1]

Velocity is the rate of change of speed in a specified direction  
OR 
Velocity is the rate of change of displacement.    [1]

As the direction of motion of the satellite is constantly 
changing, its velocity changes [1] as a constant velocity 
requires both the speed and direction to be constant.    

Direction of force is towards the centre of the Earth [1].    

FFFFiFFFFFFFFFFFFFFFFF g.g.g.g.g.g.g.ggggg.gg.g. 999999999999.1 (noooooooooooooooooooooooooooooooooot t to scale)

atellite travvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvelelllllllllllllllllllllllls ssssssssssssssssssssss atatatataaaatatatatatataaaataaaataaataaaaaataatttt a constant spspspsspspspspsppspspspsppsppsppspsppsppspppspspsppsppsppppppppppeed in aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa cccccccccccccccccccccccccccccccccirirriririiririiririiirirrrrcucuccccccccccccccccccccccccccc lar orbiittt.

(a) (i(i(i((i(ii(i(i(i(((ii(i(i(i(iiiiiiii(iiiiiii( )) StStStStStStStStStStStStStStatee whwhwhwhwwwhwhwhwhwwwwhhwhwhhhhwwhhwhwwwwwhw atatatatatatatatatatatatatatatatat iiiiiiiiiiiiissss s sssssssssssssssssssssssssssssssss mememememememmemmemememmememememmmmemememmemmememememmeeeeeeeeeeeeantt bybyyyyyyyyyyyyyyyyyyyyyyyyyyy vvvvvvvvvvvvvvvvvvvvvvvvvvvvveleleleleleleleleleleleleeeeelelocoooooooooooooooooooooooooooo itiititittititiittitittiiittttttttttttttttttttttttttttyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy.

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

(ii)))))))))))))))))) EEExplaiaiaa nnnn whwhwhwhy the

VeVeVeVeVeVeeVeeeVeVeVeVVVeeVVVV lolololololoooooololoololooolooolooloooolooooloololoociciciciciiciciccciciiccicicicittytttttttttttttttttttttttttttttttttttt  is thhthhhhhhhhhthththhhtttthtthtthe e e eee eee e eeeeeeee raaaarararararararararararararaaraararararrararrarraaaaaaaraaaaatetttttttttttttttttttttttttttttttttt ooooooooooooooooooooooooooooooooooooooooooooooooooof fff fff ffff ffffff ff f fffff fffffffffffffffffffff fffff chchchchchchcchchhhhchchchhhchchchchchchhhchhchhcchhhchchhccccccccc anaanaanananananannanaaannaananaanannanaanannnnnaannnnnnnaaaaaa gegeggegegegeegegegegegegegegegegegeegg oooooooooooooooooooof ff fff fff fffffffffff spsssssssssssssssss eed i
ORORORORORORORORORORORORORORORORORRRRRRRRRRRRRRRRRRR 
VVVVVVVVVeVVVVV looooooooooooooooooooooooooooooooooooooooooooooooociccicicciciciciciccccccicccciccccccicicccciciciccccciccicicciciciiiciiciccccc tyytyytytytyytyytytytyytyyyyttttttttttt iiiiiiiiiiiiiiiiissssssssss ththththththththththththththththththththtththththhhhthe eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee rate ooooooooooooooooof f f f ff ff ffffffff ffff chchccccchchccccccccchc anaaaaaaaaaaaa ge o

AsAAAAAAAAAAAAAAAAAAA the
ch
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(b) The satellite is placed into orbit by a rocket. 

Fig. 9.2 shows the rocket as it takes off.

                                                      
                                                        Fig. 9.2
The rocket and fuel have a total mass of 40 000 kg and a total weight of 400 000 N. 
The resultant force acting upwards on the rocket is 50 000 N.

(i) Calculate the thrust produced by the rocket engine.

  thrust = ………………………… N [2]

(ii) Calculate the acceleration of the rocket.

  acceleration = ………………………… m/s2 [2]

(iii) The table in Fig. 9.3 describes the motion of the rocket in the first 12 
minutes.

time / minutes motion of rocket
0 to 4 uniform acceleration
4 to 6 increasing acceleration

6 to 10 decreasing acceleration
10 to 12 constant speed

Fig. 9.3

Resultant force, F = thrust – weight  

                   50 000 = T  - 400000    [1]
   
                        T = 450 000 N       [1]

Resultant force, F = ma   

         a = F/m  = 50000 / 40000    [1]
   
            = 1.25  m/s2       [1]

g. 9.2
ass of 40 0000 0 0 kgkgkgkg aaandndndnd a tttototototalalalal wwwweieieieighggg t o

wards on the roroooooooockckckckckckckckckckckckckckckckckckckckckckckckckckckckckckketeteteteteteteteteteteeteteeeteeeeeeeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeteteettteeeeetetteeeeeeeeeeeeeeteeeeeteeet iiiiiiiiiiiiiiiiiiiiiiiiiiissssssssssssssssss ss sss ss s s ssss s  5050505055555555555555555  000000 NNNN.

rust prprprrrrrrrprprrrrrprprrrrprprprrprprrprrprprprprprprprprrprprprrppppppppp odooooooooooo ucededededededededededededededed bbbbbbbbbbbbbbby y y ththtttthththththhhthttthhhhthththhhhthtthttthhtttthtttttttththhttthhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee rororrrororooooororoorooroorororroorororororrrororororoorrorororoorororoooorrororoororrorrororororororrorrrororoororoooooooooorooooorooooooroooorrrrrrockckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckckkccckckcccccc eteteteteeeeeeeeteteteteteteteteeeeeeeetetetetetetetetetetetetetetetetetttttttt eeeeeeeeeeeeeeeeeeeeeeeennnnngngngngnnnnnnnnnnnnnnnnnnnnnnn inininineeee.

 ththrurust = 

(i(((i(i(i((i(i(i(((((((i((i((i((i(((i(((((((((ii(iiiiiiii)i)i)ii)i)iii)i)i)i)ii)i)i)i)i)ii)ii)))i)ii)))))))))) Caaaaaaaaaaaaaalclclclccclclclclclllll ululuuuuuuuuuuuuuuu aaataatataatataatatatatataaatatatataaatatataatatatataaaaaaaaaaaa ee theeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee acacacacacacacacacaccacacaacacacaaacaaacaaacaaaaaccccacccaaaa cececeececececeececceceeeeceeeceeeeeeeceeeeeeeeeeeeeelellllllelllllll ratttittitittttitttittittittttitttttititttitttiititiiioooooooooooonooooooooooooo  of f f f ththththe e e e rorororoccket

Th

nt forccccccccccccccccccce,eee,eeee,e,e,eee,eeeeeeeeeeeeeeeee,e,eeeeeeeeee,eeeeeeeeeeeee,, FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF ======= tttttttttttttttttttttttttttttttttttttttttthrrhrhrrhrhrhrrhrhrrhrhrrrrhhhhhhhhhhhhhhhhhhhhhh usussususussusssssusssssuuuuuuuuuu t ttttttttt – weeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeigigiggggiggggggggggggggggggggggggggiggggggggggggght 

               50 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 ============================================ TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT  - 4004040040004004040404400404404004400004000004000040040000040000404444444 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000     [1[1[1[1[1[1[1[11[111[111[1111[1[11[1[11111111[1[[[[[[[[[[[[ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]
    
                    TTTTTTT TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT ==== 45454545454545454545545454545455545545455545454545545454545454545555555445454444544444444444 0 000000000000000000000000000000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     [1[[1[1[[1[1[1[1[1[11[11[1[1[[[111[1[[[11[1[1[1[1[1[[[1[1[1[[11[11[[1[[[1[11[11[111[11[[11[[11[[[1[ ]]]]]]]]]]]]]]]]]

RRRRRRReRRRRRRRR susuususuusuususuuuuuuuusuuuuuuuuuuuuuuuuuuuuuuuuuuuus ltltltlttltltltltltltlttltltltltltltttlttllttltltltltltltltltlllllllllltlttttltttttltlll anananananananananaananaanaaaaaaaananaannnaaanaaaaaaaaaaaa t ttt t t t t tttttttttt fooofooofofoooofofooofofoffofffffff rcrcrcrcrccrcrcrcrccrccrcccccrcrcrrrcrcrrcrrccrcrcrcccccrcrcrcrcrrccrcrrcrrr e, F = mmmmmmmmmmmmmmmmmmmmmaaa aaaaaaaaaa   
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On Fig. 9.4, sketch the speed-time graph of the rocket for the first 12 minutes.   
You do not need to give values for the speed.

Fig. 9.4

[3]

10. Fig. 10.1 shows the brake pedal of a car which is connected to a master cylinder.

        
Fig. 10.1 (not to scale)

The brake is pressed with a force F. This force produces a moment about the pivot.

Pressing the brake causes a force of 80 N to act on the fluid in the brake cylinder. 

(a) (i) State what is meant by the moment of a force about the pivot.

…………………………………………………………………………………. 

…………………………………………………………………………………. 

…………………………………………………………………………………. 

…………………………………………………………………………………. [1]

[1] – str line from 0 
to 4 min;

[1] – increasing 
gradient from 4 to 6 
min & then 
decreasing gradient 
from 6 to 10 min;

[1] – horizontal line

The moment of the force is turning effect produced 
OR
The moment of the force is given by the product of the force 
and the perpendicular distance from the pivot.      [1]

      

Fig. 9.4

dal of a ccccccccccccccccccccccccccararararararararararararararr wwhihihihihihiihihiiiiccchchchchchchhchchchhhhhhchhchchhchhchchchchchccchccccchccchhcchhhhcchhccchccccccccchcchcccchcchhchhhchchhc iiiiiiiiiiiiiiiiiiiiiiiiss s ssssssss s ssssssss sss sssss sss sssss ss cocococcccococcocccococococococococcococcocococococccococococococococococoooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnneeeeeececececeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeceeeceeeeeeeeeeeeee tttted tototoo aaaa mam ster cylind
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(ii) The magnitude of the force exerted on the piston by the fluid is 80 N 

and is acting in the opposite direction as indicated in Fig. 10.1.                

Explain why this claim is correct. 

…………………………………………………………………………………. 

…………………………………………………………………………………. 

…………………………………………………………………………………. [1]

(b) (i) Calculate the moment of the force acting on the piston.

  moment of the force = …………………………… [2]

(ii) Calculate the value of F.

force F = ……………………………. [2]

(iii) The cross-sectional area of the piston is 0.0012 m2.

Calculate the pressure exerted by the brake piston on the fluid.

pressure = ……………………………. [2]

moment = F x d  = 80 N x 4 cm OR 80 N x 0.04 m    [1]
   
              = 320 N cm     OR  3.20 N m      [1]

Based on Newton’s third law [1], which states that there is 
an equal but opposite force acting on the two bodies – the 
piston and the fluid.      

F x 22 cm = 80 N x 4 cm  OR    F x 0.22m  = 80 N x 0.04 m    [1]
   
            F = 14.5 N               [1]

   P = F/A   = 80 / 0.0012     [1]
   
       = 67 000 Pa                [1]

 moooooooooooooomememmmmmmmmmmmmmmmm ntntntntntntntntttnttttttttttttttttttttttnttttttttttt oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooofffffffffffffffffffffffffffffffffffffffff ff ffffffffffffff ththththththththththththththththththththththththththththththththththththtttttttttttttttttttttt eee eeeeeeeeeeeeeeeeee ee e ee eee ee e e ee e e fofoffofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofofoforcrrcrrrrrrcrcrcrcrrcrrccrcrrccrcrcrcrccrcrcrccrcrcrcrcrcrcrccccceeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ====== …………………………………………… ………

te the e e eeee eee eeee e eee eeee eeeee vavaavaavvaaavaavaaaaaavavavaavvavvvavavaavaavavavaaavvvvavavavavavvvvvvvvavavavvvv lulullululululululululululuuuulluluuuuluuuuuuuuuuuuuuuuuuuue e ofofofofoffofofofffofffofooooooooo  FFFFFFFF.

(i(i((i(i(i(i(i((((((((((i((((i((((((((((((((((((i( iiiiiiiiiiiiiiiiiiii)))))))))))))))))))))) ThThThThThThThThThThThThhhThThThhhhThThhThhThThThThhhThThThhThThThhTThThThhhThThThTTTTTTTTThhThTThhThheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee crcrccccrcrcrcrcrcrcrccccccrcrccccccrcccrccccccccccc oss-sesesesessectctctctctctioioioioioionnnnan l are

Caaaaaalclclclclclcululululululatatatatatate the p

1]

FFFFF x xxxxxxxxxxxxxxxxxx x xx x 222222222222222222222222222222222222222222222  cmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm == 80800808080800808080800080080888080000008080808088888000808080808800800800080808088808880808888088808888808800000000 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 444444444444444444444444444444444444444444444444444444444 cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOR RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR    FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF x xx 0.22mmmmmmmmmmmmmmmmmmmmm =============== 80 NNNNNNNNNNNNNNNNNN x xx x xx xxx x xxxxxx xx 0.0.0.0.0.0.0.0.000.0.0.0.00 0400000000000000000 m
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(c) Fig. 10.2 shows how the master cylinder (in Fig. 10.1) is connected to the 

car’s braking system. The brake drum rotates with the wheel of the car.
.

Fig. 10.2

The total cross-sectional area of the two slave pistons is 0.0040 m2.

Calculate the total force exerted on the slave pistons by the brake fluid.

total force = …………………………… [2]

   F / 0.0040  = 80 / 0.0012     [1]
   
      F = 267 N               [1]

he two slavee e e pipipipip ststststononononssss is 0000.0.0.0.0040404040000 mm2.

exertedddddddddddddddddddd onoooonooononononononononoooonononon theeee sssssssssssssssssssssssssssssssssssssssssssssssssssssssslllalalalalalalalalalalalalalalalalalalalalalalalalalalalaaaaaaaaaaaaaaveveveveveveveveveveveveveveveveveveveveveveveveveveveveveveeeeeeeeee   pipipipipipippipppipipipipippippipipipipipipipipipipipipipipipipippipipppppppp ststststsstsstssssststtssstststtttsssststsststttssttstttsttsttstttststststststttsstononnnnoooooooooooooooooooooooooooooooo ss byy ttthehehehe bbrake fluid.

F / 0.0000000000000000000000000000000000000000404040404044040404040404044040440440404040404404040444040444444044040400400400000000000000  ======================== 80808080800808080080080800080800000080808080008080080800800880888888888 /////// 00000000000000000.0.0.0.0.0000.000.00000.0012     [[[[1[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ ]
  
   F FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF = 2666666667777 7777777777777777777777777777777777777 N NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN              [1[1[1[1[1[1[1[1[1[1[1[1[1[[[1[1[1[[[1[1[[[1[[1[[1[1[1[1[111[[1111111]]]]]]]]]]]]]]]]]]]]]]]]]]]]
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11. (a) Fig. 11.1 shows a vertical solenoid (long coil) with an iron core held in a 

wooden clamp above a laboratory bench.  
The solenoid is connected in series with a battery, a switch S, an ammeter and 
a variable resistor.  
There is a voltmeter in parallel with the solenoid. 

Fig. 11.1 

The battery consists of five 1.5 V cells in series.

When the switch S is closed a reading of 4.0 A is shown in the ammeter.

(i) State the size of the electromotive force (e.m.f.) of the battery. 

electromotive force (e.m.f.) of the battery = ............................................. [1]

(ii) Calculate the total resistance of the circuit.

total resistance = ........................................................... [2] 

(iii) The reading on the voltmeter is 6.5 V.

Calculate the power dissipated in the solenoid. 

power dissipated = ........................................................... [2]

R = V/I      = 7.5 / 4.0     [1]

= 1.88               [1]

   P = V I     = 6.5 x 4.0    [1]
   
      = 26 W               [1]

5 x 1.5  = 7.5 V    [1]

Fiiiig.g.g.g.g.gg.g.gg.gg.g.ggg.g.g.g.g.ggggg.g.g.ggg.ggg.ggg.gg.gggg.gggggggggggggg.gggggggg....gggggg  11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 .1.1.11111.111.1111111.111.11.1.11.1.1.1.11.1.1.1.11111.1111........   

onsisssststststsstsstststsstsstsstssssststsstsststststsstststtttt oooooooooooooooooooooof ffffffffffffffffffffff fififififfffiffififififififfifififffffffiiiiiiiiiveveveveveeeveeeveeveeevvv 111111111111.5..........  V ceeeeeeleeeeeeeeeeeeeeeee lslsssssssssssssssssssssssssssssssssss in seeriries.

n the swswssssssssssssssssssssssssssssssssssssss itch SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS isisssisissisisisisisisisiisisisisisssssssssssssss cccccccccccccccccccccccccccccccclololololololololooloololoolooloooooooolololollooll seseeeeeeeeeeeeeeeeeeeseedddddddddddddddddddddddddddddddddddd a a aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa rererereeeeeeeeeeeeeeeeeeeeeeeadadadadadadadadadadadadadadadadadadadadadaddadaddddddddaddaaa inininininininninnnninnninnininnnnnnnnnnninnnnnnnnnnni gg offf 44444.0 A issss shshshhown innnn tttthehehehe aaaammete

(i( )) Statattatattttatatatattatatatttatattttttttttteeeeeeeeee ththhhthhthhththththhththtthththththtththtthththhhhhhhhhhhe eeeeeeeeeeeeeeeeeeeeeeeeeee sisisssisisississsisisissisisissssisssississsssssssisizezeeeeeezeeze ooooooooff ffffffffffffffffffffffff ththththththththththththththththththhththtthtththhhhhthhe eeeeeeeeeeeeeeeeeeeeeeeeeeee eleleeleleleeleleleleleleleleleleleleleleleeeeeeeeeeeeeeeeeeeeeee ectrromomomomomomoooooooooooooo ototooototototototoototooottototototototottototoooootoootoootootoottooo ivivivvvivivivivivivivvvivvivivvivvvvvvvvvvvvvve e ee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee fofofofofofofofofofofofofofooooooooooooorce (e.m.m.m.m.f.f.f.f.).).).) oooof the ba
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End of Paper

(iv) The solenoid is made of copper and the student notices that, as time 
passes, the solenoid becomes extremely warm.

State and explain the effect of this temperature increase on the ammeter 
reading. 

...................................................................................................................

....................................................................................................................

....................................................................................................................

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

(b) The current in the solenoid magnetises the iron core. When a iron nail is
brought very near (but not touching) the magnetised core, the iron nail jumps 
up towards it.                            

(i) Explain the changes in the iron nail that causes it to be attracted to the 
magnetised core.

...................................................................................................................

...................................................................................................................

...................................................................................................................

....................................................................................................................

....................................................................................................................

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

(ii) The switch S is opened.

State and explain whether the iron nail remains in contact with the iron 
core.

....................................................................................................................

...................................................................................................................

...................................................................................................................

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

Increased in temperature in wire increases its resistance.   [1]
   
Total resistance increases and the current, thus ammeter 
reading decrease.                [1]

Magnetic induction occurs in the nail with the end of the nail 
nearer to the core being an unlike pole.   [1]
   
Since unlike poles attract, the nail will be attracted by the core.  [1]

Iron loses all its magnetism and thus the iron nail will not 
be attracted by the unmagnetised core.  [1]

............... .......................................... ...................................... .................................................................................................................... ........................................... .......................................... .....

........................ ................................ ................. ............... .................... ............................ ................ ..................... ........................................ .......... .............. ....... .............................

.............. ................. ........................ ............................... ................. ................. ........... ............................. .........

(i( i)i)i)i)))i)))i)i))i)i)i)i)i)i)i)i) ThThThThThThThThhhhhThThThThhThThhThThThThhhThThThhhhThhThhThThThThThThThTThhThTTTThhThThhTThThThThTTTThThT e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee swswswswswswswswswswsswswsswswswswssswwwswswswwwswswswwwswswswwwwswswsswwswwwswswsswwwswswwswsswsswwsswsswswititititititititititititititttttttttttttttttttchchcchchchchchchchchhchchchchchchchchchchhchchchhhchhchchhchchhchhhchchchchcchhhhhchchccc SS is opopopopopopenenenenenenedededededed.

StStSStStStStStStStSStStStStStStSStStStStStSStStStStStSttSSSttSSStSttttStSttSStSttSSSSSSSSSSSS atte annnnnd d d d d d exexexexexexplplplain wh
coreeeeee.....

When a ir
sed coooooorererererere, ththththththeeeeeee iro

on nail that ccccccauauauauauauseseseseseses s s s s s it to o o bebebebebebe atatatatatattrtrtrtrtrtracaaaaaa te
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2

Section A (45 marks)

Answer all the questions in the spaces provided.

1 Electronic components can be damaged by overheating. To overcome this problem, the
component, such as a computer chip, is fitted with a heat sink as shown in Fig. 1.1.

Fig. 1.1

The heat sink keeps the computer chip cool. Explain how the heat sink increases the loss of 
thermal energy by

(a) conduction ……………………………………………………………………………………………..

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

(b) radiation ……………………………………………………………………………………………….

..................................................................................................................................................

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

computer chip

black metal fins

heat sink
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2 A heated substance is cooled to the temperature of its surroundings. Fig. 2.1 shows more 
information about the substance and the process.

initial temperature of heated substance 110 ºC

boiling point of substance 70 ºC

melting point of substance -10 ºC

temperature of surroundings - 30 ºC

Fig. 2.1

Describe the changes to

(a) the arrangement of molecules from 110 ºC to – 10 °C,

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

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

(b) the motion of molecules from 80 °C to 60 °C.

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

………………………………………………………………………………………………….…… [1]
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3 A U-tube is first filled with liquid A and then with liquid B in the right side of the tube as shown in 
Fig. 3.1.

Fig. 3.1

The cross sectional area of the U-tube is 3.0 cm2. The density of liquid B is 1.0 g/cm3. Point X and
Y are at the same horizontal level.  

Take the Earth’s gravitational field strength as 10 N/kg.

(a) Calculate the mass of liquid B in the U-tube.

mass = ………………... g [2]

(b) Calculate the pressure at point Y due to liquid B.

pressure = …………... N/m2 [2]

(c) The pressure at point X and point Y are the same. Explain whether liquid A has a larger or 
smaller density than liquid B.

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

………………………………………………………………………………………………….…… [1]
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4 Fig. 4.1. shows a system for raising a heavy piece of metal at position W to a vertical position X.

Fig. 4.1

A man pulls on a rope with a horizontal force T. The piece of metal has a weight of 2000 N and is 
freely pivoted at A. The system is in equilibrium.

(a) Calculate the moment produced by the metal’s weight about pivot A.

moment = ……………. Nm [1]

(b) Hence, calculate the horizontal force T.

force T = ……………….. N [2]

(c) As the piece of metal moves from position W to X as shown in Fig. 4.1, explain how the 
moment produced by T changes if the magnitude of T remains constant.

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

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

piece of metal

2.0 m

8.0 m

T

A

X

2000 N

rope

W
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5 Fig. 5.1 shows a water ride at a theme park. A man sitting on a float is about to go down the water 
slide. The combined mass of the man and float is 80.0 kg. The Earth’s gravitational field strength
is 10 N/kg.

Fig. 5.1

The man slides down from rest from point A to point C.

(a) Assuming that the slide is frictionless,

(i) calculate the loss in gravitational potential energy,

                                               loss in gravitational potential energy =………………. J [2]

(ii) the speed of the man at point C.

                     speed = …………….. m/s [2]

(b) In reality, friction is present between the slide and the float. The kinetic energy of the man 
and the float is 8800 J at point C and the length of the slide from A to C is 56.0 m. By 
considering the work done against friction, calculate the average frictional force acting on the 
man from A to C.

frictional force = ……………….. N [2]

A

B

Fig 5

28.0 m

16.0 m

C

water
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6 Fig. 6.1 shows a ray of light entering an equilateral glass prism at the point of incidence A. The 
refractive index of the glass prism is 1.50. 

Fig. 6.1

(a) Calculate the angle of refraction at point A.

x = ………………... º [2]

(b) Calculate the critical angle of the glass prism.

critical angle = ………………. º [1]

(c) Calculate the angle of incidence y at point B.

y = ……………….. º [1]

(d) On Fig. 6.1, draw the path of the light ray after it hits the surface at B. [1]

x y
A

60°

B
60°
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7 A collector views a postage stamp of height 1.0 cm through a lens. The lens is 1.5 cm from the 
stamp. The height of the image of the stamp seen is 3.5 cm.

The stamp, the image of the stamp and the position of the lens are drawn to scale are shown in 
Fig. 7.1.

Fig. 7.1

A ray of light from the top of the stamp to the lens is shown in Fig. 7.1.

(a) On Fig. 7.1,

(i) complete the path of the ray from the top of the stamp after it passes through the lens.
                                                                                                        [1]

(ii) draw another ray from the top of the stamp to show how the image is formed.          [1]
                                                        

(b) From Fig. 7.1, determine the focal length of the lens.

focal length = ……………... cm [1]
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8 Fig. 8.1 shows a section (PQ) of a sea waves approaching a beach at a speed of 1.5 m/s. Two 
complete waves hit the sand every 10 s.

                                                                         Fig. 8.1

(a) Calculate the wavelength of the wave between P and Q.

                                                                                             wavelength = ……………….. m [2]

(b) State the direction of movement of a particle at position P at the next instant.  

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

(c) Explain whether the wave shown in Fig. 8.1 is a transverse wave or a longitudinal wave.

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

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

1.5 m/s

sand

P Q
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9 Electromagnetic (EM) waves have many applications. Complete Fig. 9.1 by identifying the
electromagnetic waves used for each of the applications.

application EM waves

ear thermometer

Global Positioning System (GPS)

sterilization of medical equipment

cancer treatment

Fig. 9.1
[2]

10 During a thunderstorm, the base of a cloud is negatively charged. Fig.10.1 shows one such cloud 
above the ground.

Fig. 10.1

(a) The cloud causes the ground beneath it to become positively charged. Explain, how the 
ground becomes positively charged.

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

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

(b) A lightning strike occurs. Within a short duration of 1.5 ms, a charge of 180 C passes between 
the cloud and the ground. 

Calculate the average current in the lightning strike.

current = ………………... A [2]
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11 Fig. 11.1 shows a simplified household circuit. It consists of an air-conditioner and a lighting unit 
connected to the mains supply of 230 V.

Fig. 11.1

(a) Explain how a fuse works.

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

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

(b) By using suitable calculations, suggest an appropriate rating for the fuse shown in Fig. 11.1.

fuse rating = ……………….. A [2]

air conditioner
230 V, 2300 W

lighting unit
230 V, 460 W

A.C
230 V
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12 Fig. 12.1 shows a light aluminum rod resting between the poles of a magnet. Each end of the 
aluminum rod rests on a brass strip, which is connected to an electric circuit.

.

Fig. 12.1

(a) By means of an arrow, indicate on Fig. 12.1 the direction in which the aluminium rod will  
move when the switch is closed. [1]

(b) Suggest one way to increase the speed of the aluminium rod when it moves.

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

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

(c) The battery is changed to an a.c. source of frequency of 0.50 Hz. Describe and explain what 
you will observe about the movement of the aluminium rod. 

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

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

magnetaluminum rod

brass strip
brass strip

switch open
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Section B (20 marks)
Answer any two questions in this section.

Write your answers in the spaces provided.

13 A motorcycle of mass 180 kg accelerates along a straight section of the racing track from a speed 
of 40 m/s. Fig. 13.1 shows the speed-time graph of the motorcycle.

Fig. 13.1

(a) For time = 0 s to 2.0 s, determine

(i) the acceleration of the motorcycle, 

acceleration = ………………….. [2]

(ii) the resultant force acting on the motorcycle.

                                                                               resultant force = …………………. [2]

2.0         4.0                 6.0                8.0               10.0             12.0
time / s
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(b) The driving force acting on the motorcycle remains constant throughout the 12 s spent on the 
straight section of the track.

(i) Using Fig. 13.1, describe how the acceleration of the motorcycle changes during this time.

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

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

(ii) Explain, in terms of the forces acting on the motorcycle, why the acceleration changes in 
this way.

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

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

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

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

(iii)On Fig. 13.1, sketch a graph to show how its motion may look like if the motorcyclist now 
travels on a racing track with a rougher surface. [1]
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14 A student measures the speed of sound in a laboratory, as shown in Fig. 14.1.

Fig. 14.1

(a) The sound is received by two microphones placed at a distance d apart. The time interval t 
between the sound arriving at the two microphones is recorded.

(i) Explain how sound travels through the air to microphones.

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

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

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

(ii) Explain why microphone 2 detects a softer sound than microphone 1.

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

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

(b) Fig. 14.2 shows the trace observed when the signal from the microphones are fed to the two 
inputs of a cathode-ray oscilloscope.

                                                      Fig. 14.2

d

1 2
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If the speed of sound is 330 m/s, estimate the distance d between the two microphones.

distance d = ………………….. [3]

(c) Suggest two reasons why it is difficult to measure the speed of sound inside a building using 
only a stopwatch and a meter rule.

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

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

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

(d) The experiment is repeated under water when the microphones can still detect the sound. 
State and explain how the trace in Fig. 14.2 differs.

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

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

………………………………………………………………………………………………….…… [2]
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15 The resistance of component X changes with temperature. It is connected in series with a light 
and a 1.5 V battery, as shown in Fig. 15.1.

Fig. 15.1

Fig. 15.2 shows the variation in the resistance of X with temperature.

Fig. 15.2

(a) (i) Determine the resistance of X at 30ºC.

                                                                             resistance of X = ………………….. [1]

1.5 V

XX

resistance / 

  0                  20                 40                 60                 80                 100

temperature / °C

5

10

15

20

25

30

35

40

0
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(ii) Hence, calculate the potential difference across X at 30ºC.

potential difference across X = ………………….. [2]

(b) Describe and explain how the current in the circuit changes as temperature increases.

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

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

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

(c) Component X is connected in another circuit as shown in Fig. 15.3.

Fig. 15.3

(i) State the polarity of the solenoid induced at end P when the switch is closed.

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

(ii) Hence, state the direction, clockwise or anticlockwise, in which the pointer will turn when 
the switch is closed.

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

(iii) When the temperature increases, how does it affect the deflection of the pointer? 
Explain your answer.

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

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

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

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

P

END OF PAPER

T1 T2

Plastic box

spring

pointer

spring

pivot

permanent magnetiron core

X
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2

1 A pair of vernier calipers is used to measure the total length of 5 coins placed side by side.

Assuming that there is no zero error, what is the diameter of one coin?

A 2.45 cm B 2.49 cm C 2.59 cm D 2.95 cm

2 A scientist places a rock on a spring balance. She then places the same rock on a beam 
balance.

She performs the experiment at the North Pole and at the Equator. At the North pole, 
gravitational field strength is greater than at the Equator.

How do the readings at the North Pole compare to those at the Equator?

scale reading on

spring balance

masses needed on

beam balance

A different different

B different same

C same different

D same same

12 13

0 105

cm

rock

scale

spring balance

rock

mass

beam balance
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3 The speed-time graph of a short journey is shown below.

Which distance-time graph represents the same journey?

speed / m/s

0
0 time / s

distance / m distance / m

distance / m distance / m

0

0
0

0

0
0

0
0

time / s

time / s time / s

time / s

A                                                                                B

C                                                                                D
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4 The diagram shows the speed-time graphs of cars X and Y. Both cars started moving off 
from the same position at the same time.

At what time will the two cars meet again?

A 4 s B 6 s C 8 s D 10 s

5 The diagram shows a wooden block of mass 0.80 kg on a rough horizontal surface. 
A 10 N force is applied to the block and it undergoes a constant acceleration of 4.0 m/s2.

What is the magnitude of the frictional force f?

A 3.2 N B 6.8 N C 10 N D 13.2 N

6 The stability of a bus is tested by tilting it on a ramp. The diagram shows a bus that is just 
about to topple over.

Where is the centre of gravity of the bus?

   wooden block 10 Nf

4.0 m/s2

B

A

C

D
ramp

ground

v / m/s

10

5

0
    4                        8

t/s

Car X

Car Y
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7 A builder carrying a bucket of bricks climbs a 5.0 m tall ladder in 8.0 s. The bucket of bricks 
has a total mass of 20 kg. 

What is the average power in carrying the bucket of bricks to the top of the ladder?

A 4 W B 40 W C 125 W D 1 000 W

8 A beaker containing ice and a thermometer is left in a warm room for 15 minutes. No water 
is visible in the beaker until 5 minutes have passed. After 15 minutes, some ice is still 
visible.

Which graph represents the process described above?

ice

water

start of 
experiment

after 5 
minutes

after 15
minutes

ice

temperature
/ °C

time / min

time / min time / min

temperature
/ °C

temperature
/ °C

temperature
/ °C

A                                                               B

time / min

C                                                              D
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9 Which of the following occurs when a solid expands upon heating?

A The particles of the solid increase in number.
B The particles of the solid vibrate faster.
C The particles of the solid expand.
D The particles of the solid move further apart.

10 The diagram illustrates circular wavefronts radiating from a point source O.

The time taken for the wave to travel from P to Q is 10 s, and the wavelength of the wave 
is 200 cm.

What is the speed of the wave?

A 20 cm/s B 80 cm/s C 100 cm/s D 2 000 cm/s

11 Two people are standing at points X and Y in front of a plane mirror as shown in the 
diagram. They see each other through reflection in the mirror.

If the person at Y walks away from X in the direction of the arrow shown, which is the 
furthest position he can walk to so that the two people will still be able see each other’s
reflection in the mirror?

X         Y A       B        C D
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12 If the image formed by a converging lens is real, magnified and inverted, the object must 
be at

A a distance equal to twice the focal length.
B a distance greater than the focal length but less than twice the focal length.
C a distance greater than twice the focal length.
D the principal focus.

13 A student stands at a distance d from the base of a tall cliff. He claps together two pieces 
of wood and measures the time that elapses before he hears the echo. He conducts the 
experiment five times and obtains these results. 

0.72 s 0.80 s 0.71 s 0.81 s 0.71 s

The speed of sound is 320 m/s. What is the distance d?

A 120 m B 240 m C 480 m D 600 m

14 The diagrams show traces of sound waves picked up by microphones displayed on an 
oscilloscope. The oscilloscope controls are set in the same position for all the traces. 

Which trace shows a sound that is the loudest but of lowest pitch?

A B

C D
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15 Two isolated point charges produce an electric field pattern as shown in the diagram.

Which pair of charges produce this pattern?

A B

C D

16 The potential difference across a light bulb is 3.0 V.

How much energy is required to move 42 C of charge across the light bulb?  

A 0.071 J B 3.0 J C 14 J D 126 J
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17 The diagram shows three identical resistors connected to a 6.0 V cell. 

What would be the readings on voltmeters V1 and V2?

V1/V V2/V

A 2.0 2.0

B 3.0 6.0

C 6.0 3.0

D 6.0 6.0

18 Two resistors of 6 and 12 are arranged in parallel. The current through the 6 resistor 
is 4 A.

What is the current shown on the ammeter?

A 2 A B 6 A C 8 A D 12 A

6 V

V2

V1

4 A

X Y
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19 A metal bar PQ hangs from a thin thread and always comes to rest with end P pointing 
north. Another bar XY of the same metal settles in no definite direction. 

What happens if the two bars are brought near one another?

A Both ends P and Q attract end X.
B End P attracts end X but repels end Y.
C End P neither attracts nor repels end X.
D End P repels end X but attracts end Y.

20 Four magnetic compasses are placed near a bar magnet as shown. 

Which compass is faulty? 

END OF PAPER

A

B

C
D

bar magnet
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1 

DSS Prelim 2019 Sc(Phy) Sec 4 E/5 N 5076 

Section A MCQ 

1 2 3 4 5 6 7 8 9 10 
B B A C B C C A D B 

11 12 13 14 15 16 17 18 19 20 
C B A A D D B B A D 

Section B 

No. Answer Marks 
1a The heat sink is made up of metal, which is a good conductor of heat. B1

1b - The fins are black in colour, which is a good emitter of infrared radiation/radiant heat.
(*Zero marks if student also mentions good absorber of radiation too)

Or 

- The fins create a larger surface area for increased rate of emission of radiation.

B1 

2a Far apart to closely packed  
or 
Random to orderly/regular 

B1 

2b move randomly at very high speeds to sliding past one another. B1 

3a Mass of B = V 
= 1 x (3.0 x 40)  
= 120 g 

M1 
A1 

3b Weight of B = 120/1000 x 10 = 1.2 N 

Pressure = 1.2/(3.0x0.0001) (ecf) 
= 4000 N/m2

M1 

A1 

3c The density of liquid A is higher than B.  
The pressure is the same at X and Y, hence mass of liquid A and B above points X and Y are 
equal. But volume of liquid A is smaller than B.  

A1 

M0 

4a 2000 x 2.0 
= 4000 Nm A1 

4b T = 4000/8.0      (ecf) 
   = 500 N 

M1 
A1 

4c The moment increases.  
The perpendicular distance from the line of action of T to the pivot increases, 

A1 
M1 

d

B = 1212112121212121212211121212121212122122112122222222222221 0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0//101010101010101010001010100010010010111111111111111111111111 0000000000000000000000000000000000000000000000000000000000000000000000000 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1111111111111111111111111111111111111111111111111111110 0000000000000000000000000000000000 = 1.2 NNNNNN

2/(3333 0.0000000000000000x0.0000000001)1)1)1)1)1) (e(e(e(e(e(ecf)

ss oooooooooooofffffff ffffffff B B BBBBBBB B BBBB B BBB = V VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
(3.00000000000000 xxxx 4444444444444444444444444444444444444444444440)0)00)0)0)0000)0)0000)0)0000)0))00)0)0))0))0)0))0))0)00)00  
g

adi

d rate of emisissssssisisisisisionononononon oooooof f f f f f radiatatatatatatioioioioioion.n.n.n.n.n.

ar
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5ai Loss in GPE = mg h 

= 80 x 10 x (28-16) 
= 9600 J 
 

 
M1 
A1 

5aii Gain in KE = loss in GPE 
½ x 80 x v2 = 9600 
v = 15.5 m/s 
 
 

 
M1 
A1 

5b Ecf from 5a: 
Work done against friction = 9600-8800 = 800 J 
Friction x 56 = 800 
Friction = 14.3 N 
 

 
 
M1 
A1 

   
6a Sin 60/sin x = 1. 50 

x = 35.3o (1 d.p.) 
 

M1 
A1 

6b Sin C = 1/n = 1/1.5 
C = 41.8o 

 

M0 
A1 

6c y = 360-60-60-90-90-35.3 =  24.7o (1 d.p.)
                       M0                        A1                  
 

M0 
A1 

6d Draw ray refracted away from the normal. (ecf from 5c) 
 

B1 

   
7ai 
aii 
 

See diagram below. 
Award the marks even without arrows drawn. 
Dotted lines must be drawn to show virtual light rays.  
 

B1 
B1 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7b) Focal length= 2.1 cm 

7ai) light rays dotted 
before the lens B1 

F 

7aii) light rays dotted before the 
lens and pass through the 
centre of the lens B1

   

m the nnnnnnnnnnnnnnnnnnnnnnnnnnnnnororoororororororororororoooorooorrrrrmamamamamaaamamamaamamamaamamamamamamamaamamal.l.llllllllllll (((((((((((((((ececececceccceceecceeeeeee f f ffffffffff from 555555555555555555555555555555c)c)c)c)c))c)c)c)c)c)c)c)c)c)c)c))))))))))))))))))))) B

below.w..w.....w..w.w.w..w..ww...w.www..w
the maaaaaaaaaaaaaaaaaarkrkkkkkrkkkkkkkkkkkrkrkkkkrkkkkrkrkkkkrkkrkkkrkrkkrrkkrkkkkkkkkks eveveeveveveveeveveveveveveneneeeeeeeneeeene  witttttttttttttttttttttttttttttttttttthohohooooooooooooooooooooooooooooutututututttututututttutututtutututut aaaaaaaaaaaaaaaaaaaaaaaarrrrrrrrrrrrrrrrrrrrrr owowowooowowowooooooooowoowoooooowowooooowooooooowwwssssss sssssssssssssss drdrdrdrdrdrddrdrdrdrdrdrddrdrddrdrddrddrdrdrdrrddrrdrawawawawawwawawwawawawaawawwwwawaawaaaaaaaaaa n.
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7b Accept 2.0 cm to 2.2 cm  (2.1cm) 
 

B1 

   
8a V = wavelength / Period 

Wavelength = V x Period 
                      = 1.5 x 5 
                      = 7.5 m 
 

 
 
M1 
A1 

8b Particle at P move down 
 

B1 

8c Wave shown is a transverse wave because the  
particles of the wave moves in a direction perpendicular to the direction of the wave motion. 
 

A1 
A1 

   
9a-d Infrared radiation; 

Microwave 
Ultraviolet radiation 
Gamma rays 
 

B1 (1 
wrong) 
0m (2 
wrong) 
 

   
10a The negative charges at the bottom/ base of the cloud repels away the electrons in the 

ground, leaving excess positive charges.  
This is because like charges repel. 
 

 
B1 

10b I = Q/t = 180/0.0015  
= 120 000A 
 

M1 
A1 

   
11a When current exceeds the fuse rating flows through the fuse, the wire inside gets heated up 

and melts/fuse blows.  
This breaks the circuit. 
 

B1 

11b Total power = 2300 + 460 = 2760 W 
Total I = P/V = 2760/230 = 12 A 
Or 
I=I1+I2 
 = + = 12  
 
Fuse rating = 13 A 

 
A1 
A1 

   
12a Arrow pointing towards the inside of the magnet. 

 
B1 

12b increase the current *reject: Add more batteries. 
Use stronger magnet / use a stronger magnetic field strength 
 

Any – 1 

12c The rod will oscillate forward and backward with a frequency of 0.5 Hz.  
The current direction alternates, causing the direction of the force to alternate too.  
 
 

B1 
B1 

   
13ai a = (55-40)/2  

= 7.5 m/s2 

 

M1 
A1 

powewwewwwwewewewewwwew rrrrrrrrrrr ============================= 2323232323232323232322323222232322232223222322322222322222223333333000000000000000000000000000000000000000000000000000000000000000000000000000000 ++++++++++++++++++ 4606606060606066660606606066060000066666606666  = 2767666666666666666666666666666666660 0 0000000 00000000000000000000000 000000000 WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW
= P//////////////V VVVVVVVVVVVVV ================== 276000000000000000000000000/2/22/2/2/2/2/2/2/2/2/2/2222//////////2////////////// 330 === 11111111111111111111111111111111111111111111111122222222222222222222222222222222222222 AAAAAAAAAAAAAAAAAA

= 1212121222212121212222112221122121222222222222222222
A

repels awaaaaaayyyyyy ththththththeeeeee eleeeee ectrtrtrtrtrtroonoooo s in the 

A
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4 
 

13aii F = ma = 180 x 7.5   (ecf : 1m) 
= 1350 N 
 

M1 
A1 

13bi 0 to 2.0 s       : constant acceleration / accelerating at constant rate. 
2.0 s to 8.4 s : decreasing acceleration / accelerate at a decreasing rate. 
8.4 s to 12 s  : no acceleration / constant speed 
 
First two points correct – 1m 
Last point correct – 1m 
 

 
B1 
B1 

13bii As the motorcycle accelerates, it experiences more air resistance. 
This decreases the resultant force and since resultant force = mass x acceleration, 
acceleration decreases. 
The total resistive force eventually equal to the driving force, causing resultant force to be 
zero and hence acceleration will also be zero. 
 

B1 
B1 
 
B1 

13biii Draw a graph with a smaller gradient, reaching a lower top speed. 
 

B1 

   
14ai Sound travels through a series of compressions and rarefactions of particles.  

Particles vibrate parallel to the direction of wave propagation. 
 

B1 
B1 
 

14aii Some of the sound energy is lost to the surroundings /converted to thermal energy as it 
travels further to microphone 2.  
 

B1 

14b Time = 5 intervals x 1 ms = 0.005 s 
d = speed x time = 330 x 0.005 
 = 1.65 m 
*penalise 1 m for not converting time to seconds 
  

M1 
M1 
A1 

14c There may be multiple echoes due to the surrounding walls. 
When using the stopwatch to measure time, there could be a human reaction time error 
incurred. 
When measuring the distance between the microphones, it is difficult to measure length 
of more than 1 meter accurately using a metre rule.  
 

Any 2 - 
B2 

14d The traces from microphone 1 and 2 will be closer to each other.  
Sound travels faster in water than in air. / 
Smaller amplitude because some energy maybe absorbed by the water particles. 
 

B1 
B1 

   

15ai  
 

A1 

15aii  
Total I = 1.5/30 = 0.05 A 
Potential difference = 0.05 x 20 = 1.0 V 
 
OR 

 
p.d. = 20/30 x 1.5  
= 1 V 

 
M1 
A1 
 
 
or 
M1 
A1 

15b As temperature increases, the resistance of X decreases.  
Since emf remains constant and V = RI, the current will increase.  
 

B1 
B1 
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15ci South 
 

B1 

15cii Anticlockwise 
 

B1 

15ciii - As the current increases, the solenoid will be magnetised more strongly / strength of 
induced magnetism at P increases.  
 

- The permanent magnet will be attracted more strongly / This increases the forces of 
attraction,  

 
- Thus pointer deflect in the anticlockwise moment about the pivot.  
       (This causes the pointer to deflect on the scale above zero mark.)  
 

B1 
 
 
B1 
 
 
 
B1 
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2 

1  Which of the following has the most appropriate order of magnitude? 
 

  A Diameter of Earth: 1 x 107 m  
  B Diameter of an atom: 1 x 10-5 m 
  C Length of a bus: 1 x 104 m 
  D Thickness of a human hair: 1 x 10-3 m  
    
    
2  Amber takes 6.0 s to walk from point W to point X, and takes 6.0 s to walk from point X 

to point Y and finally another 6.0 s to walk from point Y to point Z as shown below in 
Fig. 2.  

 
Fig. 2 

 
The points WXYZ form a square with side 12 m. What is the magnitude of her average 
speed and velocity?  
 

   Average Speed (m/s) Average Velocity (m/s) 
  A 2.0 0.50 
  B 2.0 0.67 
  C 2.0 2.0 
  D 6.0 0.67 
    
    
3  Zonglin, an astronaut, held a feather in one hand and a hammer in the other while on 

the moon. He dropped both objects together from the same height and both 
arrived at the same time on the ground. 
 
This experiment shows that ………………... . 
 

  A the gravitational field on the moon is the same as that on Earth 
  B objects on the moon has no weight 

  C the same force was acting on each object 
  D both the feather and the hammer fell with the same acceleration 
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4  Fig. 4 shows part of a car braking system.  
 

 
Fig. 4 

If the driver exerts a force of 50 N on the paddle, what is the pressure transmitted to 
the fluid in the master cylinder of cross sectional area 5.0 cm2, Pm, and the pressure 
transmitted to the 4 small cylinders of the wheels of cross sectional area 1.0 cm2, Pw? 
 

   Pm  / N cm-2 Pw / N cm-2 
     

  A 250 250 
  B 250 63 
  C 50 50 
  D 50 13 

   
 

5  The diagram below shows a ball with a weight of W that is rolling down a slope at 
constant velocity. The frictional force F is acting on the ball. R is the contact force 
acting on the ball. 

 
 
 
 
 
 
 
 
 

 
 
Which of the following shows the correct free-body diagram? 
 

 
 
 
 
 

 
 
 
 
                 A                                   B                                      C                                 D 

Ball 
 

A

F 
WR 

C

F 

W R 

D

F 

W R 
F 

W R 

B

50 N 

paddle 

Master 
cylinder 

20 cm 

 

4 cm 

axle 

 

Wheel 
cylinder 
pistons 

Pipeline 

Incompressible fluid 

Wheel 
cylinder 
pistons 
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6  The diagrams below show the cross-section of different glasses. Which one is the 
least stable when they are filled to the brim with water?  
 

 
    
    
7  A mass M is hung from a spring. It is then pulled down slightly and allowed to vibrate 

vertically between X and Y.  

 
Which correctly describes the energy at X and Y?  
 

   Energy at X Energy at Y 
 

  A Kinetic Kinetic 
  B Kinetic Potential 
  C Potential Kinetic 
  D Potential Potential 
      

 
8  A gas is heated in a sealed container. Which of the following does not increase? 
   
  A The average distance between the gas molecules. 
  B The average kinetic energy of the gas molecules. 
  C The number of collisions of gas particles on the walls of the container. 
  D The average force exerted by the gas on the walls of the container. 
    

 
9  Which of the following statements about the vacuum flask is incorrect? 
   
  A Loss of thermal energy by radiation is minimized by keeping hot water in a 

double-walled glass container. 
  B Loss of thermal energy is minimized by using a cork or plastic stopper to close up 

the neck of the glass container. 
  C The vacuum in the double-walled glass container effectively prevents conduction 

and convection. 
  D The walls of the glass container are silvered to reduce radiation. 

    

A B C D 
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10  Ice at –10°C is heated at a constant rate until it is water at +10°C. 
Which graph shows how the temperature changes with time? 
 

 
   

 
11  Fig. 11 shows the top view of the wave-fronts of water waves radiating from a vibrating 

source in a pool.  
 

 
 

Fig. 11 
 
As the wave travels away from the vibrating source, its ………………… 
 

  A speed increases. 
  B frequency increases. 
  C wavelength decreases. 
  D frequency is decreases. 
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12  A ray of light enters a glass block at an angle of incidence i, producing an angle of 
refraction r in the glass. 
 
 
 
 
 
 
 
 
 
 
Several different values of i and r are measured, and a graph is of sin i against sin r is 
drawn. Which graph is correct? 
 

  

 
    

 
13  Jovan conducts an experiment in which a lens forms a blurred image of an object on a 

screen as shown in Fig. 13.  
 

 
Fig. 13 

 
How can Jovan ensure that the image is focused on the screen?  
 

  A Use a lens with a shorter focal length at the same position 
  B Move the screen away from the lens  
  C Move the object closer to the lens 
  D Use a brighter object at the same position 
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14  Which of the following statement is true about R in the following electromagnetic 
spectrum? 

 
Radiowave 

 
P 

 
Q 

 
Visible light 

 

 
R 

 
S 

 
Gamma ray 

 

   
  A It comes from radioactive materials. 
  B It has the shortest wavelength.  
  C It is given out by a hot object. 
  D It causes tanning of the skin. 

 
 

15  A series of compressions and rarefactions of a sound wave is as shown below.  
 

 
  Given that the speed of sound is 300 m/s, what is the frequency of this sound wave? 

 
  A 12.5 Hz    C 50.0 Hz  
  B 25.0 Hz    D 75.0 Hz  
      
      

16  Fig. 16.1 shows a drum inside a photocopier.  After an intense beam of light is shone 
on the image on the paper, positive charges remain on the drum as shown.  Fig. 16.2 
shows the drum rolling and toner power is attracted to the drum. Fig. 16.3 shows a 
piece of paper passing over the drum’s surface. 
 

                          
 
                          
        Fig. 16.1                                Fig. 16.2                                  Fig. 16.3 
 
Which row of the table correctly states the charge of the toner and the paper? 

 
 
 
 
 
 
 
 
 
 

 
 

 charge of toner charge of paper 
A positive 

 
negative 

B negative positive 
 

C positive 
 

positive 
 

D negative 
 

negative 

12 m 
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17  The diagram shows a circuit containing five resistors connected to a battery. In which 
resistor is the current the smallest?  

 
   

 
18  A resistor X is made from a length L of resistance wire with a cross 

sectional area A. It is connected to a simple electrical circuit and the voltmeter and the 
ammeter readings are recorded.  
 
 
 
 
 
 
 
 
 
 
A second resistor Y made from wire of the same material has a length 2L and cross-
sectional A. It is then connected in parallel with wire X to the electrical circuit. 
Which of the following correctly describes the readings observed from the voltmeter 
and ammeter? 
 

   Voltmeter Reading Ammeter Reading 
 

  A Decrease Decrease 
  B Decrease Increase 
  C No Change Decrease 
  D No Change Increase 
    

 
 

19  Five electrical appliances were left switched on for different times. In which appliance 
is the greatest amount of energy converted? 
 

   Appliance Time 
 

  A 3 kW water heater 0.5 h 
  B 1.5 kW hot-plate 2.0 h 
  C 750 W pressing iron 3.0 h 
  D 100 W lamp 15.0 h 
    
   
   

 

V 

A 

V 

X 
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20  The diagram shows a wire carrying current into the plane of the page. What is the 
direction of the magnetic field at point P? 

 
 

    
 
 

    
 

          
21 The table below contains details of four different particles. The letters are not chemical 

symbols. 
 

 K L M N 

nucleon number 3 14 19 23 

proton number 2 7 10 11 

total number of 
electrons 

2 7 10 11 

 
Which of the particles K, L, M and N will form an ionic compound with chlorine? 

   
   A K 
 B L 
 C M 
 D N 
 
 
 
 
 

P 
Current-carrying 
wire 

A 

B 

C 

D 
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22 The four pieces of apparatus shown below are used in chemical experiments. 
 

 
 
Which statement about the apparatus is correct? 

   
   A The burette can be used to measure 17.30 cm3 of solution to a flask. 
 B The measuring cylinder measures the mass of a substance used in an experiment. 
 C The pipette can be used to add 250 cm3 of liquid to a beaker. 
 D The thermometer collects and measures the temperature of a water-soluble gas. 
 
 
 
 
 
23 Alcohol and water are completely miscible. This means when mixed together they form 

only one liquid layer. 
 
Which method is used to separate alcohol from water? 

   
   A filtration  
 B fractional distillation 
 C precipitation 
 D crystallisation 
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24 Food scientists use paper chromatography to compare the food colourings in food. The 
colourings labelled A, B, C, D and E were separated into their components using 
chromatography with an ethanol solvent.  
 
Their results are shown as a chromatogram. 
 

 
 
 
 
 
 
 
 
 
 
 
 
Which two of A, B, C, D and E contain similar food colourings? 
 

 A A and C 
 B C and D 
 C B and C 
 D D and E 
 
 
25 The initial temperatures of the silver nitrate and sodium chloride solutions are measured 

and recorded after a few minutes.  
 

initial temperature of silver nitrate solution     = 28.0 °C 
   

initial temperature of sodium chloride solution = 29.0 °C 
 
The sodium chloride solution is then immediately poured into the Styrofoam cup containing 
the silver nitrate solution. The mixture is stirred and the following temperature is recorded.  
 

highest temperature of the mixture     = 37.5 °C 

Which of the following statements is true? 

   A The reactants have a lower energy level as compared to the products. 
 B Heat is lost by the reactants to the surrounding. 
 C Heat is gained by the reactants from the surrounding. 
 D The products gained energy from the surrounding. 
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26 What is always true for a pure substance? 
   
   A It always boils at 100 ºC. 
 B It contains only one type of atom. 
 C It has a fixed melting point. 
 D It is solid at room temperature. 
 
 
 
27 Which diagram could represent the structure of an alloy? 
  

A 

 

B 

 

C 

 

D 

  

 
 
 
28 Sodium chloride is an ionic solid. 

 
Which statement is not correct? 

     
   A Ions are formed when atoms lose or gain electrons. 
 B Ions in sodium chloride are held together by weak intermolecular forces of attraction. 
 C Ions of opposite charge attract each other. 
 D Solid sodium chloride cannot conduct electricity. 
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29 20 cm3 of methane is reacted with 70 cm3 of oxygen. 
 
The equation for the reaction is shown. 
 

CH4 (g) + 2O2 (g)  → CO2 (g) + 2H2O (l) 
 
All volumes are measured at r.t.p. 
 
What is the total volume of gas remaining at the end of the reaction? 

   
   A 90 cm3  
 B 50 cm3 
 C 30 cm3 
 D 20 cm3 
 
 
 
30 Which of the following reacts with ammonium salt to produce ammonia gas? 

 
 A hydrochloric acid 
 B sulfuric acid 
 C sodium chloride solution 
 D sodium hydroxide 
 
 
 
31 Aluminium is the most common metal in the Earth’s crust. 

 
Which is not a property of aluminium? 

     
   A ductile   
 B malleable   
 C good conductor of electricity   
 D low melting point   
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32 The table shows the formula of oxides of different elements. 
 

 sulfur potassium aluminium 

formula of oxide SO2 K2O Al2O3 

 
Which row describes the nature of oxide for different elements? 
 

  sulfur potassium aluminium 
 A acidic acidic amphoteric 

 B acidic basic amphoteric 

 C basic acidic basic 

 D neutral basic basic 
 

  
  
  
33 What is the approximate composition of dry air?  
   
   A 78% nitrogen, 21% oxygen and the remainder being noble gases 

 B 78% nitrogen, 21% oxygen and the remainder being noble gases and carbon dioxide 

 C 78% nitrogen, 20% oxygen and the remainder being carbon dioxide 
 D 78% nitrogen, 20% oxygen and the remainder being noble gases and carbon dioxide 
 
 
34 Which equation shows a reduction reaction? 

 
 A CaCO3 → CaO + CO2 
 B NaOH + HCl → NaCl + H2O 
 C Cl2 → 2Cl- 

 D Zn → Zn2+ 
 
 
 
35 Astatine is an element in Group VII of the Periodic Table.  

 
What are the likely properties of astatine? 

  
  colour state  
 A black solid  

 B dark brown liquid  

 C green  gas  

 D yellow solid  
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36 Which reaction does not take place in the dark? 
 

 A CH4 + 2O2 → CO2 + 2H2O 
 B CH4 + Cl2 → CH3Cl + HCl 
 C C2H4 + Cl2 → C2H4Cl2 
 D C2H4 + H2 → C2H6 
 
 
 
37 The table below describes several changes.  

 

Process I sugar solution and yeast                      formation of ethanol                  

Process II silver nitrate solution 
and hydrochloric acid 

                   insoluble silver chloride  
formed 

Process III carbon                    carbon dioxide formation 

 
What are the suitable descriptions of the following changes? 
 
 process I process II process III 
A fermentation precipitation oxidation 

B hydrogenation neutralisation oxidation 

C oxidation neutralisation polymerisation 

D fermentation hydrogenation oxidation 
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38 Polymers are made by addition polymerisation of simple molecules called monomers. 
 
The structural formula of a polymer is given below. 
 

 
 
Which is the structural formula of its monomer? 

   
A 

 

B 

 
C 

 

D 
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39 Petroleum is a mixture of hydrocarbons. In an oil refinery, it is separated into useful 
fractions. 
 
The diagram shows some of these fractions. 
 

 
 
What are fractions X, Y and Z? 

  
  X Y Z 
 A paraffin (kerosene) naphtha bitumen 

 B naphtha paraffin (kerosene) bitumen 

 C paraffin (kerosene) bitumen lubricating oil 

 D paraffin (kerosene) lubricating oil bitumen 

 
 
 
40 When left exposed to air, butanol is slowly oxidised to form a product. 

 
Which statements about the product are correct? 
 

1. It is a compound with a –CO2H group. 
2. It burns in air and can be used as a fuel. 
3. It has the general formula of CnH2n. 

 
   
   A 1, 2 and 3 
 B 1 and 2 only 
 C 1 and 3 only 
 D 2 and 3 only 
 

END OF PAPER
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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 the questions in the spaces provided. 
 

1 Delton uses a pair of vernier calipers to measure the internal and external diameter of a 
hollow pipe. The readings are shown in Fig. 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 
 

 (a) If the vernier caliper has a negative zero error of 0.08 cm, calculate the thickness of the 
pipe.  
 
 
 
 
 
 
 
 
 

Thickness = …………………………[2] 
   
 (b) Suggest a method to increase the accuracy of the readings.  

 
……………………………………………………………………………………………………. 
 
………………………………………………………………………………………………….[1] 
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2 Dave pushes a block of mass 500 g up a rough inclined plane with an initial velocity of  
9.0 m/s. The block returns to its starting point 4 seconds later with a velocity of 3.0 m/s.  
Fig. 2 shows the set-up and the corresponding graph.  

 
  
 

 
 

Fig. 2 
 

 (a) Using values that can be taken from the graph, describe the motion of the object:  
   
  (i) between A and B, and  

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

    
 

  (ii) at B.  
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………..[1] 

    
 
 

Time/s 

Velocity/ms-1 

-4 

-2 

0 

2 
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B
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D 
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2 (b) Calculate the maximum distance D that the object has travelled up on the inclined 
plane.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maximum distance D = ………………[2] 
 

   
 
 

3 During the National Day Parade, a 70 kg sky diver jumped off from a height of 1000 m 
carrying a parachute of 10 kg. The diver falls freely before opening his parachute. Fig. 3 
shows a table indicating the upward air resistance acting on the diver for the first 7 seconds 
of his fall.  
 
 
Air 
Resistance 
/ N 

0 100 240 450 800 800 800 2400 

Time / s 0 1 2 3 4 5 6 7 
 

  
 Fig. 3 
  
 State and explain during the period of time during which the diver falls at constant speed.  

 
.................................................................................................................................................. 
 
………………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………….…[2] 
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4 Fig. 4.1 shows a rectangular barge of dimensions 2.0 m x 1.2 m x 0.4 m.  
 
 
  
 
 
 
 
 
 
 
 
 

 Fig. 4.1 
  
 (a) Given that the density of the block is 7800 kg/m3, calculate the mass of the block.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Mass = …………………………[2] 
 
 
 

 (b) Calculate the maximum pressure that can be exerted by the barge on the ground.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maximum pressure = ………………………….[2] 
   

 
 
 
 

1.2 m 

2 m 

0.4 m 
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4 (c) The barge is submerged in seawater and tethered by a taut rope as shown in Fig. 4.2. 
The current in the seawater is pushing the barge with a force of 50 kN to the right, 
causing the rope to have an angle of 30 o to the vertical.  
 

 
 
 
 
 
 
 

Fig. 4.2 
 
Draw a scaled vector diagram to determine the tension in the rope. Indicate the scale 
that you are using.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scale = …………………………… 
 

Tension = ………………….[4] 
 

30° Rope pulling on the 
barge 
 

50 kN 
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5 Fig. 5.1 shows a section of a vertical door with a horizontal hinge along its lower edge. C1 is 
the position of the centre of gravity of the door. Fig 5.2 shows the door with a piece of wood 
attached so that the door is less likely to open by itself. The new position of the centre of 
gravity of the door and the wood is C2. The thickness of the door is 8.0 cm.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.1                            Fig. 5.2 
  
 (a) Explain why the door is less likely to fall open with wood P attached to it.  

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

   
 

 (b) The combined weight of the door and wood P is 35 N. Calculate the moment required 
to hold the door closed when it is in the vertical position, as shown in Fig. 5.2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Moment = …………………… [2] 

8.0 cm 

0.30 m 
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6 Fig. 6 shows a section of a solar heating system which helps to provide hot water for a 
house. 
 

 
Fig. 6 

 
It consists of a solar panel placed outdoor on a roof. Connected to this panel are water pipes. 
Heat from the Sun warms the water in these pipes which is then pumped to a hot water tank 
inside the house. Inside the hot water tank, the hot water transfers its heat, becomes cooled 
and circulates back to the solar panel. 
 
Explain the purpose of the following features. 

   
 (a) The solar panel is covered with a sheet of glass. 

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

   
 

 (b) The insulation for the water pipe in the solar panel. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………..[1] 

   
 

 (c) The water pipe in the hot water tank is spiral in structure, painted black and made from 
copper.  
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………. 
 
………………………………………………………………………………………………….[3] 
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7 (a) Fig. 7.1 shows the displacement-distance graph of a vibrating string at time t = 0 s. 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (i) Describe the direction of movement of P for one complete cycle starting from time 
t = 0 s.  
 
…………………………………………………………………………………………….... 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………[2] 

    
 

  (ii) It takes 0.6 s for point P to move two cycles. Calculate the speed of the wave.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Speed = …………………….[2] 
    
   

 
 

Displacement / cm 

Distance / m 
0 

0.5 1.0 1.5 2.5 3.0 

-2 

2.0 

2 

4 

3.5 0 
-4 

P 

Direction of travel of the wave 

Fig. 7.1 
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7 (b) Fig. 7.2 shows a very large plane mirror, inclined at 45° to the horizontal, beneath a 
pattern on the high ceiling of a hall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7.2 
 

The mirror is set on a stand at head-height immediately below the centre C of the 
pattern. R and S are two rays of light from C that strike the mirror. 
 

  (i) On Fig 7.2, draw the rays R and S after they strike the mirror.                             [1] 
    
  (ii) Show how these rays can be used to locate the image of C. Mark and label the 

position of this image with the letter I.                                                                   [2] 
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8 Fig. 8 shows a circuit with three switches S1, S2 and a lamp L1. 
 

 
 

Fig. 8 
 

 (a) Calculate A1 when S1 is closed.  
 
 
 
 
 
 
 
 

A1 = …………………………..[2] 
   

 
 (b) When both S1 and S2 are closed, A2 shows 0.8 A. What is the resistance of L1?  

 
 
 
 
 
 
 
 
 
 
 

Resistance = …………………………[2] 
   

 
 (c) Explain how the brightness of the lamp is affected when S1 is opened while S2 is 

closed.  
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
………………………………………………………………………………………………….[2] 
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9 (a) Fig. 9.1 shows the electrical wiring of a house. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                      Fig. 9.1 
 
 

  (i) State why lamp L4 is wrongly connected.  
 
……………………………………………………………………………………………. 
 
………………………………………………………………………………………….[1] 
 
 

  (ii) State the purpose of the fuse.  
 
……………………………………………………………………………………………. 
 
………………………………………………………………………………………….[1] 

    
 

  (iii) Explain why the switch and fuse should be placed on the live wire. 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………..[1] 

    
    

 
 
 

Fuse F1 

L2 L3 

S1 

S2 S4 

L4 

Live 

Neutral 
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9 (b) Fig. 9.2 shows an iron rod AB resting in a magnetic field and connected to a circuit. The 
rod can move freely in the magnetic field.  
 

 
Fig. 9.2 

 
 

  (i) State and explain what happens to the rod when the switch is closed.  
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
………………………………………………………………………………………….[2] 

    
 
 

  (ii) State what happens to the rod when P is moved closer to the switch.  
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………..[1] 
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Section B [20 marks] 
 

Answer any two questions in this section. 
 

Write your answers in the spaces provided. 
 

10 (a) Singapore experiences many thunderstorms every year. Tall buildings and trees have 
a higher likelihood of being hit by lightning in these storms. Fig 10.1 shows a thunder 
cloud with a flat, positively charged base. It passes over a cluster of trees growing on 
a flat, open land.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 10.1 
 

  (i) On Fig. 10.1, mark the charges on the tree.                                                      [1] 
    
  (ii) Explain how the tree may be struck with lightning.  

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

    
  (iii) In the lightning strike, a charge of 620 C passes from the cloud to the tree. 

Given that the strike took place in 2.5 x 10-4 s, calculate the average current in 
the lightning strike.  
 
 
 
 
 

Current = ……………………..[2] 
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10 (b) Zhetai set up the apparatus as in Fig. 10.2 in a lab. Two flat metal plates are 
positioned horizontally with one above the other. He connected the positive terminal 
of a high voltage power supply to the bottom plate and the negative terminal to the 
top plate.  
 

Fig. 10.2 
 

  (i) On Fig 10.2, draw the shape and direction of the electric field produced.         [2] 
    

 
  (ii) State what is meant by an electric field.  

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

    
 

  (iii) Zhetai observed that when a small, charged oil droplet was placed between the 
metal plates, it accelerated downwards. State the charge of the oil droplet and 
explain the observed movement.  
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
………………………………………………………………………………………….[2] 

    
 
 
 
 
 
 
 
 
 
 

   
 
 
 
 
 
 

www.KiasuExamPaper.com 
252



 

GESS 4E5N ScPh P2 PRELIM 19 VIN 
 

16 

For 
Examiner's 

Use 

11 Ships can make use of ultrasound waves to determine the depth of the sea. An ultrasound 
pulse is emitted from a ship and the echo is received by a receiver on the ship. The 
receiver then records the time, t, at which the echo returns to the ship.  

 
Fig. 11.1 

Fig. 11.1 shows the graph recorded by the receiver indicating the duration taken for the 
ultrasound pulse to return to the receiver as the ship moves from point X to point Y.  
 

 (a) State what is meant by ultrasound waves.  
 
……………………………………………………………………………………………….... 
 
………………………………………………………………………………………………...[1] 

   
 (b) Describe how the ultrasound waves travel from the ship to the seabed.  

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

   
 (c) Determine which point, P, Q, or R, is deepest. Explain your answer.  

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

   
 (d) Calculate the depth of the seabed at point P. The speed of sound in water is  

1500 m/s.  
 
 
 
 

Depth of seabed = ………………………[2] 
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11 (e) Given that the frequency of the ultrasonic waves is 45 kHz, determine the wavelength 
of the ultrasound waves in water.  
 
 
 
 
 
 

Wavelength = …………………………[2] 
   
 (f) As the ship approaches more shallow regions of the sea, the receiver produces a 

sound wave as shown in Fig. 11.2.  

 
Fig. 11.2 

 
The transmitter is tuned to produce a new sound wave that has double the frequency 
and half the loudness of the sound wave in Fig. 11.2. Sketch on Fig.11.2, a well-
labelled displacement-time graph for the new sound as it passes through the same 
location.                                                                                                                      
 

[1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
   

6 

Displacement / cm 

Time / s 8 4 2 0 

10 

 - 10 
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12 Pole vaulting is an Olympic track and field event in which an athlete uses a long and 
flexible pole to jump over a bar. To do so, the athlete sprints towards the bar before 
planting the pole into a vault box to initiate the jump.  
 
Fig. 12.1 shows a sprinting athlete holding a straight pole just before he plants the pole into 
the vault box. Fig. 12.2 shows the athlete during the jumping phase of the vault as he 
launches himself in an attempt to clear the bar.  
 

 
                                     Fig. 12.1                                                      Fig. 12.2  
 

 (a) State and explain the energy changes that have taken place for the athlete and the 
pole between the events in Fig. 12.1 and Fig. 12.2.  
 

  (i) Athlete: …………………………………………………………………………………. 
 
…………………………………………………………………………………………[1] 

    
  (ii) Pole: …………………………………………………………………………………….. 

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

    
 (b) The athlete releases the pole and reaches a height of 6.1 m, clearing the bar. He has 

a mass of 70 kg.  
 

  (i) Calculate the average speed at which he was running, such that he could clear 
the bar.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Average speed = …………………[2] 
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12 (b) (ii) Calculate the output power of the athlete if he can run up to the vault in 5.4 s.  
 
 
 
 
 
 

Power = …………………………[2] 
    
  (iii) Calculate the force exerted by the athlete on a 1.5 m landing foam if it deforms 

by 0.50 m when he lands on it.  
 
 
 
 
 
 

Force = ……………………….[2] 
  

  (iv) State and explain if the answer you calculated in (b)(i) is higher, same or lower 
than the actual average speed of the athlete.  
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………[2] 

 
 
 

END OF PAPER 
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No Answer Remark
1 A Diameter of the Earth : 1.2 x 107 m

Diameter of atom : 1 x 10-10 m 
Length of bus: 1 x 101 m
Thickness of hair: 1 x 10-4 m

2 B Average speed = total distance / total time
= 36 / 18
= 2 m/s

Average velocity = total displacement / total time
= 12 / 18
= 0.67 m/s

3 D Without the effect of air resistance, objects that are dropped from a height will experience free-fall, meaning that the only force 
acting on it is its weight. Hence, both objects will experience the same acceleration due to gravity.

4 C Sum of moments about axle are equal: 
50 N x 0.20 = Force on master cylinder x 0.04
Force on master cylinder = 250 N
Pressure on master cylinder, Pm = F/A

= 250 / 5
= 50 N cm-2

Pw = Pm
= 50 N cm-2

5 D Since the ball rolls down the slope, the motion of the ball at the point of contact between the ball and slope is upwards. Hence, 
friction is downwards. 

6 B As all the glasses are filled with water, the CG of glass B will be higher. The CG of glasses A, C, D will be lower than that of B. 
7 D Both X and Y are turning points in the motion of the mass M. Hence, the speed of the mass at these points is minimum, 

leading it to have maximum gravitational potential energy at X and maximum elastic potential energy at Y. 
8 A As a gas in a sealed container is heated, the average kinetic energy of the molecules increases as the temperature increases 

too. Thus, the number of collisions of the gas on the walls of the container increases and the average force exerted by the 
molecules on the walls increases as well. However, the gas does not expand as it is in the a sealed container and thus, the 
average distance does not increase. 

9 A Radiation is minimised through changes in surface area, colour and texture. Hence, using a double walled glass container 
does not minimize radiation but instead conduction (since glass is a thermal insulator). 

10 B Ice melts at 0 oC. 

Motion of 
the ball

Friction
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11 A As the wave moves away, the distance between the wavefronts is increasing. This indicates an increase in wavelength. Since 

12 A Given that the light ray enters a glass block, the incident angle, i, is always larger than refracted angle, r (light ray will bend 
towards the normal). Hence, we know that the value of sin i should be larger than the value of sin r. Additionally, we know that 
the gradient of sin i – sin r graph should be positive due to our knowledge of refractive index: n = sin i / sin r . 

13 C The image is formed at the intersection of the two rays. To ensure the image on the screen is focused, the intersection of the
rays should occur at the screen. Using a shorter focal length would make the rays bend more and the image will be formed 
closer to the lens. Moving screen away will make the image more blurry. Moving object closer to the lens will cause the 
intersection of the rays to occur further away from the lens. Changing the brightness of the object will not improve the focus of 
the image. 

14 D R – ultraviolet rays. S – Xrays. 
15 C Wavelength (distance between successive compressions/rarefactions) = 12/2 

  = 6 m 

300 = f (6)
f = 50.0 Hz

16 B The question states that the drum is positive. If the toner is attracted to the drum, it is negatively charged as unlike charges 
attract. Similarly, for the toner to be attracted to paper, it must be positively charges as unlike charges attract. 

17 C Current in A is the largest as it is the only resistor in series. In the parallel branch of B and C, more current flows through B as 
it has a lower resistance than C. As for the parallel branch of D, both resistors will have the same current (half of current in A) 
as they have the same resistance. Hence, C has the least current. 

18 D Resistance wire with length 2L has twice the resistance of X. However, since in parallel with X, total resistance in the circuit will 
drop. Hence, the current in the circuit will increase. Since X is parallel with the new resistor, the p.d. across both wires are still 
the same. 

19 B Water heater: 3 kW x 0.5 h = 1.5 kWh
Hot plate: 1.5 kW x 2.0 h = 3.0 kWh
Iron: 0.75 kW x 3.0 h = 2.25 kWh
Lamp: 0.1 kW x 15.0 h = 1.5 kWh

20 C The direction of the current is into the paper. To find the magnetic field, use the right hand grip to find that the direction of the 
magnetic field: 

esistanceceeeeeeeeeeeee wwwwwwwwwwwwwwwwwwiririiiiiiiiiiiiiii eee wiwwwwwwwwwww th lenennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngtgttttttttttttttttttttttttttttttttttttttttttttttttttttttth 2L2L22L22L2L2LLL22L2L22L22L22L2LL2LLLLL2LL2LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL hasasasasasaasassasasssssssssssssssssssssssssssssssssssss ttwiwiiiiiiwiiiiiiiiiiiiiiiicececececececececececcccceccececececececcececccccccceccccccccceccccceceeeee tthhhhhhhhhhhhhhhhhhhhhehhe rrrrrrrrrrrrrrrrresesesesesssesesesesesesesesssessesessesesessessessesseeeeeseeeeeeeeeee iistancccccccccccccccccccccccccccccccccccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ofofofofofoofooooooofoofofoooofofofofofoooofofofofofoofofofoofoofooofoffffffff XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. HoHHHHHoHoHoHoHoHoHoHoHoHoHHoHoHHHoHoHoHHHHHHHHHHH wewewewewwewewewwwwweewewewwewweweweewwwweweeeweeweweeewweeeweewweewewweewewwwwevevevvevveveveeveveveveveeeevevvevveeveeeveveeevvevvevvvvv rr, since innnnnn papapapapapararararararallllllllllllelelelelelell with X
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Paper 2

No Answer Mark Remarks
1a External diameter = 3.47 cm

Internal diameter = 3.16 cm

Thickness = (3.47 – 3.16) / 2
                  = 0.155 cm

1

1 

1b More measurements can be taken from 
different locations on the pipe to find an 
average thickness. 

1can bebebebebee ttttttakakakakakakeeeen from
he piiipipi e to find

MaMM rk ReReeeeemamamamamamarkrkkrkrkrksssssss
ameteeeeeeeeeeeeeer rrrrrr ============================ 3.3.......4747477777474747474777747474747474774777777777777 cmmmmmmmmmmmmmmmmmmm

eter ===================== 33333333333333333333333333333333.1111111111166 cmcmmmmmcmcmmcccccccccccmccmcccccm

47 – 3.3.3.3.3.3.33.3.33.333 161611111111111111111111 ) ) ) ) )) ) ) ) ) ) )) ) ) / / ///////////// 2222222222222222222222222222222
5 cmmmmmmmmm

1

1
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2ai The object slows from 9 m/s to 0 m/s at a 
uniform rate of 9 m/s2 as it goes up the 
ramp. 

1

aii The object stops momentarily before it
increases its velocity from rest to 3 m/s in 
the opposite direction at a constant rate of 1
m/s2.

1

b Distance travelled = area under the graph
                                = ½ x 9 x 1
                                = 4.5 m 

1

1 

3 The diver falls at constant speed between 4 
s to 6 s. This is because the force from the 
air resistance is the same as the total 
combined weight of the diver and his load. 
Since the forces are balanced, the resultant 
force is zero.  

1
1 

4a Mass = density x volume
          = 7800 x (0.4x 2 x 1.2)
          = 7488 kg = 7490 kg

1 
1 

4b Pressure = F / A
                = 74880 / (1.2 x 0.4)
                = 156000 Pa

1 
1 

4c 1 cm : 10 kN (or appropriate scale) 1opriateteteteteeee scale)

s load. 
the resultantt 

1
1

volume
x (0.4x 2 xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 11.2.2.2.2.2.2.2.2.2.2.2.2.. )

7488 kg ============================= 747474747474747474747474474744747444444444444474444444444444444444444490 kkkkkkkkkkkkkkkkkkgggggggggggggggg
11111111111111111111111111111
1

ssureeeeeeeeeeeeeeeeee ======= FFFFFFFFFFFFFFFFFF / AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
      ============== 74747474747474747474747474747474747488888888888888888888888888888888888888888888888888888888888 000000000 / / /////////////////////////// ///// ////////// (1(1(((((((((((((((((((((((((((((( .2 x 0.444444444444444444))))))))))))))))))

  == 151515151555515551515555555151 606066666666666666660666666666666666666666666666666666666666666666 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 PPPaaaaaaaaaa
111111111111
1111111111111
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Labelled forces, arrows
Correct Diagram
Tension = 10 cm x 10kN
               = 100 kN (95 kN – 105 kN) 

1 
1 
1 

5a Adding wood P has lowered and changed 
the location of the centre of gravity of the 
door such that it is on the left of the hinge. 
The line of action of the weight through the 
new cg causes an anticlockwise moment 
about the hinge, which prevents the door 
from opening. 

1

1 

5b Moment = F x d
           = 35 x 0.08
           = 2.8 Nm

1 
1

6ai Glass traps the heat from the sunlight much 
like a greenhouse effect. 

1

6aii The water pipe is insulated to prevent heat 
loss. 

1

6aiii Spiral features are to increase the surface 
area of the pipe. 

1

s

cm x 10kNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
= 100 kNNNNNNNNNNNNNNNNNNNNNNNNNNNNN ((((((((((((((999995999999999999999999999999999999999999999999999999999 kkNNNNNNNNNNNNNNNNNN ––– 101 5 kNkNkNNNNNNNNkNNNNNNNkNNNNNNNNNNNNNNNNNNNNNN) )

1111111111111111111111111111111
111111111
111
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uch thththththththththththththhattttttttttttttttttttt iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitttt tttttt isissssssssssssssssssssssssssssssssssssssss oooooonn thththttthtthtththtthtthttttthththththththtttthtthttthhhthhhhhhhhhhhhhhhhhhhhe e eeeeeeeeeeeeeeeeeeeeeeeeee left oooooooooooooof f f fffffff f fffffff thhhhhhhhhhhhhhhee eeeeeeeeeeeeeeeeeeeeeeee hihihhhhhhhhhhhhhhhhhh nge..  
of acccccccccccccctittt onnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn of ththththththththththththtttthththhththttthttththhthhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee weweweweww igigigigiiigigigigiigigigigigigggigigggggggggggggggggggggggggggghthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh tttttttttthhhhhhhrhhhhh oughhh ttttttttttttttttttttttttthehehehehehehehehehehehhehehehhehehehhhehhhehhheehehhheeheehehheehhheehehhhhhheehhhheeeeeee 
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Black is a good emitter of heat
Copper is a good conductor of heat. 

1
1

7ai At t = 0 s, P is at a distance of 1.25 m. It 
then is displacement in the positive direction 
until a maximum of 2 m before 
displacement in the negative displacement 
until a maximum of – 2 m. It then returns to 
the original position. 

1

1 

7aii Period = 0.6/2 = 0.3 s
Speed = 1.0/0.3
            = 3.33 m/s

1 
1

7b

Rays R and S (with arrow, correct angle)

Position of image perpendicular to mirror 
extension, 
labelled. 

1 

1 

1 

d S ((((wwwwwwiwwwwwwwwwwww ththhhhhhhhhhhhhhhh arrowow, corrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ecececeeceeceeeeeeeceeeceeecececceeeececeeeceececeeeeeceeceeeeceee t tttttttttttttttttttttttttttt ttttttttt ttttt ananananannanananananannnananaaanannnnanannnnanannannnananannaanannannnnnnglggggglglgggglgggggggggggggggggggggggggggggggggggggg ee)e)e)e)e)e)e)e)ee)ee)eee)ee)ee))))))))))

age pepepepepepepepepepepeeepepepepeeeeepepeeeepeerprprrrprrrrprprrrprprprrprprpppppenenenenenenenenenenenenenenenenenendididdddddddddddddddddddddiddddddddddddd culalalalalalallaaalalalalllaalalaaaaaaaaaaar r rrr rrrr r rrrrrrrrrr rrrrr tototototototototototototottotototottototottotootootooooototoooootoootttot mmmmmmmmmmmmiiiiiiiiriiiiii ror 

1

1
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8a When S1 closed: 
V = IR
12 = I (8)
I = 1.5 A

1 
1 

8b When both are closed: 
V = IR
12 = (0.8) R 1 

1 

8c No change to brightness.
Since S2 is parallel, the PD across the light 
bulb does not change regardless whether the 
switch S2 is open or closed. 

1

1 

9ai The switch should be on the live instead of 
the neutral wire. 

1

9aii The fuse will melt and break the circuit to 
protect the circuitry from damage when 
excessive current that exceeds the fuse 
rating flows through it. 

1

9aiii The switch and fuse should be placed on the 
live wire so that the appliances will be 
disconnected from high potential when the 
switch is off or when the fuse is blown. 

1

9bi AB will move to the right. 
There will be a resultant force that acts on AB 
as it is a current carrying conductor in a 
magnetic field. 

1
1 

9bii AB moves to the right with greater 
force/speed

1

10
ai

Negative charges clustered on the top of the 
tree, positive charges at the bottom half. 

1

aii The positive charges at the bottom of the 
cloud induces a negative charge at the top of 
the tree as unlike charges attract. 
The charges build up until there is a 
discharge from the tree to the cloud. 

1

1 

es at thhhhhhe e e e ee bobobobobobottttttttttttomoo  of th
tive ccccchahahahahahargrrrrrge at the
ges attract

u

of 111

he circuit to o ooooooooooooooooooooooooooooooooooooooooooooo
damagaggagggggggggggagaggggggggggggggggggggggggggge e whennnnnnnnnnnnnnnnn 

at exceedsdssssssssssssssssddsdsdsssssssssssssssss thehehehehehehehehehehehehehehehhhehehehehhhhheheehheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee fuse 
gh it. 

1

and fuse e shsssssssssssssssss ououoouououououououououooououououldddddddddddddd be placacaaacacaaccacaaaacacaaaaacaaaaaaaaaaaaaaaaacca edededededdeddddeddeeeddeeddeddddddddddddddddddddddddddddddd on n nnnnn nnn nnnnnnnnnnnnnnnnnn thtt e eeeeeeeeee
e so thaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaat t tttttttttttttttttttttt thtttttttttttttttttttttttttttttttttttttttttttttttttt e apaaaapaapapaaaaapaaaapapplplplplplplplplplplplplplpliai nceseseeeeeseeeseseeeseeeeeeeeeseeeeeeeeeeeeseeeeeeeeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwiililililiii llllllllll bebebeebebebebebebebebbebebbebebbbebebeeebbbbeebebebeeeeeeeeeeeeeeeeeeeeeeeeee  

connectede fromomomomommmmmmmmmmoomommooomomomoooooooo  high popoooooooooooooooooteeeeenntnnnnnnnnnnnn ial whwhwhwhwhwhwhwhwhwhwhhwhwhhhhhhhhhhhhhhwhhhhhhhhhhhhhhhhwheeeeeene  the 
ch iss ofofooooooofooo f fffffffffffffffff orooooooooo wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwheheheheheeeeheeeeheeeheheeeeeeeeeeeeeeeeeeeeeeeeen the fuseeeeeeeeeeeeeeeeee is ssssssssssss blb owowowwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwn.n.nnnnnnnnnnnn  

11111111111111111111111111111111111111
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1111111111111111
111111111111111111
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1
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aiii Current = Charge / Time
             = 620 / (2.5 x 10-4) 
             = 2.48 x 106 A 

1 
1 

bi Field direction from + to –
Parallel lines

1
1 

bii Electric field is a region in which a charge 
experiences a force. 

1

biii Negatively charge
It moves downward towards the positively 
charged plate as unlike charges attract. 

1

1 

11a Ultrasound waves are waves that have a 
high frequency beyond the normal hearing 
range of 20kHz. 

1

11b The pulse from the ship causes adjacent 
water molecules to vibrate. 
This allows the sound energy to travel 
through the water in a series of 
compressions and rarefactions as a 
longitudinal wave. 

1

1 

11c Q is the deepest
The time taken for the echo to return from Q 
is the longest. 

1
1 

11d Speed = 2d/t
1500 = 2d / (750 x 10-3)  
D = 562.5 m

1 
1 

11e
1 
1 

11f Amplitude labelled at 5 m 
Period labelled at 1 s 1 

12ai When running, kinetic energy to gravitational 
potential energy and kinetic energy

1enerrrrrgygygygygygygg  to gravit
netic ener

djacent 

energy tttttttttttto o travelelllllllllllllllllllllllllll 
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aii Kinetic energy to elastic potential energy and 
gravitational potential energy

1

bi Change in GPE = Change in KE
Mgh = ½ mv2

v2 = 2gh
= 2 x 10 x 6.1
= 122

v = 11.0 m/s

1 

1 

bii Output power = total energy/time
                      = mgh/time
                      = 70 x 10 x 6.1 / 5.4
                      = 790.7 W
                      = 791 

1 

1 

biii KE of athlete = 70 x 10 x (6.1 – 1.5)
                     = 3220 J
Work done to stop athlete = 3220
F x d = 3220
F = 6440 N

1 

1 
biv Higher. 

Work is also done to overcome air 
resistance. 

1

1 

1

5)

te = 322000000000000000000000000000000000000 111111111
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1 The diagram below shows part of a micrometer screw gauge used to measure the diameter 
of a ball bearing. It is known that the micrometer screw gauge has a zero error of – 0.02 mm.

What is the diameter of the ball bearing?

A 8.563 mm B 8.523 mm C 8.91 mm D 8.95 mm

2 The graph shows how the displacement of a car changes over time.

Which of the following statements is true?

A The car accelerates and then moves with a steady velocity.

B The car accelerates at a decreasing rate.

C The car decelerates then moves with a steady velocity.

D The car decelerates until it stops.

3 An elevator, with a mass of 500 kg, is moving upwards at a constant speed of 11 m / s. 
What is the tensional pulling force in the cable that is pulling the lift upwards? 
(Take g = 10 N / kg)

A 0 N B 500 N C 5000 N D 5500 N

5
20

0

45

40

35

displacement / m

time / s
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4 The table shows the mass and weight of some objects on the surface of four different planets. 
Which planet has the greatest gravitational field strength?

planet mass / kg weight / N

A 0.5 20

B 0.5 40

C 2.0 20

D 2.0 40

5 The diagram below shows a uniform wooden beam of weight W hinged at X. A force, P, of 
70 N acts on it.

What is the weight, W, of the wooden beam?

A 74.7 N B 93.3 N C 117 N D 1170 N

6 The diagram shows a hydraulic system used to lift heavy loads in a workshop.

Given that the pressure throughout the liquid is constant, if a downward force of 1000 N is 
exerted on piston K, what will be the load supported by piston L?

A 40 N B 1000 N C 25000 N D 50000 N

P = 70 N

X W 

1.5 m

0.5 m

1.2 m 0.4 m
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7 A woman of weight 490 N runs up a flight of stairs in 8 seconds. The vertical height of the 
stairs is 12 m. The horizontal distance that she covers is 9 m.

What is the average useful power developed by the woman?

A 735 W B 919 W C 4410 W D 5880 W

8 Why is the conduction of thermal energy generally slower in liquids than in solids?

A Liquid molecules are larger than solid molecules.

B Liquids generally have higher densities than solids.

C The average distance between molecules in a liquid is larger than that in a solid.

D The speed of molecules moving in a liquid is slower than that in a solid.

9 Adam places a flat plastic lid over the cup to reduce the rate of evaporation from a cup of 
water, as shown below.

How does this help to reduce the rate of evaporation?

A The plastic lid creates a vacuum which prevents evaporation.

B The plastic lid helps to increase the boiling point of the water in the cup.

C The plastic lid is a good insulator of heat.

D The plastic lid reduces the wind moving across the water surface.

9 m

12 m

cup of water

plastic lid
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10 The diagram below shows the temperature-time graph of a liquid placed into a refrigerator 
and cooled steadily.

Which point would the substance be a mixture of solid and liquid?

11 Visible light, X-rays and microwaves are all part of the electromagnetic spectrum.
Which of the following shows these waves in order of increasing frequency?

low frequency high frequency

A microwaves visible light X-rays

B microwaves X-rays visible light

C X-rays microwaves visible light

D X-rays visible light microwaves

12 A person stands at a point Z as shown.

Which of the pin’s (1, 2, 3, 4 or 5) images will the person be able to see in the mirror?

A pins 1 and 3 only B pins 2 and 4 only

C pins 2, 3 and 5 only D pins 3, 4 and 5 only

time / min

temperature / °C

A
B

C
D

mirror
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13 A ray of light is incident on a piece of glass block as shown below.  

Which one of the following expressions should be used to calculate the refractive index of the 
glass block?

A sin 30°
sin 40 °

B sin 30°
sin 50 °

C sin 40°
sin 30 °

D sin 50°
sin 30 °

14 The graph illustrates the vibration of a molecule in the air caused by two sounds, P and Q.

Which statement about P and Q is correct?

A P has a higher pitch and is louder than Q.

B P has a lower pitch and is softer than Q.

C Q has a higher pitch and is softer than P.

D Q has a lower pitch and is louder than P.

15 A negatively charged rod repels a suspended rod. Which of the following statements about
the suspended rod is correct?

A It is negatively charged.

B It is positively charged.

C It is uncharged.

D It may be uncharged or negatively charged.

air
glass

30°

40°

displacement / m

time / s
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16 In the circuit, the reading on the ammeter is 2 A.

What is the value of the potential difference across resistor X?

A 1.5 V B 2 V C 3 V D 6 V

17 Which of the following appliances is likely to blow its fuse when connected to a 240 V supply?

appliance fuse rating

A 150 W lamp 1 A

B 1 kW vacuum cleaner 5 A

C 2.5 kW heater 10 A

D 3 kW electric fire 13 A

18 Two resistors, X and Y, are made of the same material. Resistors X and Y have the same 
cross-sectional area but X is twice as long as Y.

                         circuit 1                                            circuit 2

The two resistors are connected to the same power supply differently in the circuit 1 and 
circuit 2 shown above. What are the ammeter readings in circuit 1 and circuit 2?

circuit 1 circuit 2

A 1.20 A 0.80 A

B 1.20 A 0.53 A

C 2.40 A 0.80 A

D 2.40 A 0.53 A

0.8 A
X

XY Y
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19 Two iron needles hanging from the ends of a bar magnet are observed as shown.

Which of the following statements best explains the observation?

A The ends of the needles are both north poles.

B The ends of the needles are both south poles.

C The needles are induced temporary magnets.

D The needles have become permanently magnetised.

20 An electron beam is directed into a uniform magnetic field that is 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.

21 Which apparatus is most appropriate to measure exactly 24.5 cm3 of a liquid?

A beaker

B burette

C measuring cylinder

D pipette

N S

needle
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22 A scientist suspects that some canned drinks contain a mixture of two toxic dyes, P and Q.
He analyses the mixtures using chromatography with three different solvents. The results of 
the analysis are shown below.

  

       water as solvent        ethanol as solvent       acetone as solvent

What can you conclude about the solubility of P and Q?

A P is insoluble in water but Q is soluble.

B P is more soluble in ethanol than in acetone.

C Q is soluble in ethanol but insoluble in acetone.

D Q is less soluble in acetone than in ethanol.

23 Solution X contains two anions. Tests were carried out as shown in the diagram below.

What are the two anions found in solution X?

A carbonate ions and nitrate ions

B carbonate ions and sulfate ions

C chloride ions and nitrate ions

D chloride ions and sulfate ions

QP
P

P
Q

solution X
colourless solution 
and effervescence 

of gas

no
precipitate 

formed

add nitric 
acid

add
aqueous 

silver 
nitrate 

white precipitate

add aqueous 
barium nitrate 

www.KiasuExamPaper.com 
277



10

24 A student uses his understanding of particles to explain the properties of solids, liquids and 
gases.

Which of his explanations is correct?

A Gases are less dense than liquids because the particles in a gas move randomly.

B Liquids flow because the particles in a liquid are closer than in a gas.

C Solids are rigid because the particles in a solid vibrate.

D Solids, liquids and gases become less dense when heated because the average 
separation between the particles increases.

25 Chlorine exists as isotopes, Cl17
35 and Cl17

37 .

Which of the following is a property of the isotopes of chlorine?

A They have the same boiling point.

B They have the same density.

C They have the same solubility in a given solvent.

D They react chemically in the same way.

26 Which statement is true of a pure compound?

A A pure compound can be separated by distillation.

B A pure compound consists of one type of atoms chemically combined.

C A pure compound has a different property from the constituents it is made up of.

D A pure compound melts and boils over a range of temperature.

27 The equation shows the reaction between oxide of metal M and dilute sulfuric acid.

MO (aq)  +  H2SO4 (aq)   MSO4 (aq)  +  H2O (l)

Which particles are responsible for the electrical conductivity in M, MO and MSO4?

metal M MO MSO4

A electrons electrons ions

B electrons ions ions

C ions electrons electrons

D ions ions ions
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28 An element X has an electronic structure of 2.8.8.1. Element Y has an electronic configuration 
of 2.8.6.

What type and formula of compound is formed when X and Y react?

type of compound formula of compound

A covalent X2Y
B covalent XY2

C ionic X2Y
D ionic XY2

29 The diagram shows three balloons filled with different gases.

Which statements are correct?

1 The mass of gases in the three balloons is different.
2 The number of moles of gases in the three balloons is the same. 
3 The number of molecules in the three balloons is different. 

A 1 and 2 only

B 1 and 3 only

C 2 and 3 only

D 1, 2 and 3

30 Which reagent, when mixed and heated with ammonium sulfate would liberate ammonia?

A acidified potassium dichromate(VI)

B aqueous bromine

C dilute hydrochloric acid 

D potassium hydroxide solution

100 cm3

of
oxygen

100 cm3

of
carbon 
dioxide

100 cm3

of
methane 
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31 Most salts can be prepared by reacting a carbonate with an acid.

Which salt cannot be prepared by the above method?

A calcium nitrate

B lead(II) chloride

C potassium sulfate

D zinc chloride

32 How does the property change when going across a period of the Periodic Table from Group 
I to Group VII?

A acidic oxides to basic oxides

B less reactive to more reactive

C metallic characteristic to non-metallic characteristics

D negative ions to positive ions

33 P, Q and R are three metals that form cations P2+, Q2+ and R+ respectively.

Given the following information

P2+ + R no reaction
2R+ + Q Q2+ + 2R
Q2+ + P Q + P2+

Which of the following is the correct order of decreasing reactivity of the metals?

A P, Q, R
B Q, P, R
C Q, R, P
D R, Q, P

34 Metal M is placed between zinc and iron in the reactivity series.

Which prediction made about metal M is correct?

A Metal M displaces magnesium from an aqueous solution of a magnesium salt.

B Metal M forms a hydroxide which is soluble in water.

C Metal M is extracted from its ores by electrolysis.

D Metal M reacts with dilute hydrochloric acid to produce hydrogen.
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35 The reaction between calcium and aqueous zinc nitrate gives out heat energy.

Which energy level diagram accurately represents the reaction?

36 In which substance does carbon have the smallest oxidation number?

A C

B CO

C CO2

D CaCO3 

energy

Zn + Ca2+

A

Zn2+ + Ca
energy

Zn2+ + Ca

B

Zn + Ca2+

energy

Zn + Ca2+

D

Zn2+ + Ca
energy

Zn2+ + Ca

C

Zn + Ca2+
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37 In the graph shown below, curve Y represents the results of reacting excess of magnesium 
powder with 25 cm3 of 1.0 mol / dm3 sulfuric acid at 40 °C.

Which changes could produce curve Z?

A Using 12.5 cm3 of 1.0 mol / dm3 sulfuric acid at 20 °C.

B Using 12.5 cm3 of 1.0 mol / dm3 sulfuric acid at 60 °C.

C Using 25 cm3 of 1.0 mol / dm3 sulfuric acid at 20 °C.

D Using 25 cm3 of 1.0 mol / dm3 sulfuric acid at 60 °C.

38 The table shows some gases found in polluted air and their possible effects. 

Which row is not correct?

gas effect

A CH4 increases greenhouse effect

B CO2 leads to global warming

C CO prevents breathing in of oxygen

D NO2 forms acid rain

Y

Z

total volume of 
gas (at r.t.p) / cm3

time / min
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39 The apparatus shown below was set up and a sample of decane, C10H22, was heated strongly 
in the presence of aluminium oxide. The products obtained were a mixture of gaseous 
compounds and a diatomic gas.

Which row correctly indicates the process that occurred and the equation for the change that 
took place?

process equation

A cracking C10H22 3C2H4 + C4H10

B cracking C10H22 3C2H4 + C4H8 + H2

C reduction C10H22 2C2H4 + 2C3H6 + H2

D subsitution C10H22 3C2H4 + C4H8 + H2

40 2-phenylethanol is responsible for the fragrance of roses. The structure of 2-phenylethanol is 
shown below.

Which statement about this molecule is correct?

A It can be oxidised by acidified potassium dichromate(VI).

B It can react with a metal carbonate to liberate carbon dioxide.

C It does not decolourise bromine water under any conditions.

D It is a saturated organic compound. 

End of Paper

liquid decane on 
mineral fibre aluminium 

oxide

gases

very strong heat

water

     H
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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

Write your answers in the spaces provided on the question paper.

1 Fig. 1.1 below shows an electric scooter used by Danial to travel from home to school. He 
accelerates uniformly from rest to 2.5 m / s in 3 s. He continues at this speed for 9 s on a 
straight horizontal path before decelerating uniformly in 5 s.  
 
 
 
 
 
 
 
 

(a) Draw on Fig. 1.2 the variation of speed of the electric scooter with time. [2]

(b) Calculate the average speed of the electric scooter for the journey.

average speed = …………………………m / s [2]

Fig. 1.1

Fig. 1.2

[Total: 4]
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[Turn Over

2 Fig. 2.1 below shows a bobby, commonly found in ice skating rink to aid beginners in ice 
skating. Fig 2.2 shows the top view of two forces, P and Q, acting on the handle of the bobby.
Magnitude of force P is 50 N while magnitude of force Q is 80 N.

(a) Draw a scaled vector diagram to determine the resultant force of P and Q acting on the 
bobby. [1]

scale of vector diagram: ………………… [1]

magnitude of resultant force = …………….……N [1]

(b) The mass of the bobby is 6 kg. If the friction acting against the bobby is negligible, 
determine the acceleration of the bobby due to the resultant force determined in 2(a).

acceleration = …………….……m / s2 [2]

Top view

force P

force Q

60°

[Total: 5]

Fig. 2.1

Handle 
of

bobby

Fig. 2.2
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3 Fig. 3.1 and 3.2 below show Liang Qi jumping on a trampoline. Fig. 3.1 shows her at the 
lowest point on the trampoline while Fig. 3.2 shows her at the highest point. 

(a) If Liang Qi has a mass of 48 kg, calculate the gain in her gravitational potential energy 
when she is jumping on the trampoline.

gain in gravitational potential energy = ……………..…J [2]

(b) Explain, in terms of conversion of energy, why Liang Qi is momentarily stationary when 
she is at the highest point in Fig. 3.2.

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

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

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

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

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

 
 
 
 
 
 
 
 
 

[Total: 4]

3.1 m

1.4 m

Fig. 3.1 Fig. 3.2
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4 Fig. 4.1 shows a fireman standing next to his fire engine. The fireman is wearing a mesh 
T-shirt and holding to his fire-protective jacket. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) Describe and explain how the loosely woven mesh T-shirt helps to keep the fireman cool 

when he is close to the fire. 

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

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

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

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

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

(b) Describe the choice of colour for the fire-protective jacket to reduce thermal energy to the 
fireman. Explain your answer.

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

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

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

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

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

Fig. 4.1

mesh T-shirt

fire-protective jacket

[Total: 4]

air pockets
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cylinder
movable piston

5 Fig. 5.1 shows a cylinder with a movable piston. Air is trapped inside the cylinder by the piston.

(a) Describe the arrangement and motion of the molecules of the air in the cylinder.

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

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

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

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

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

(b) State how, in terms of energy, the arrangement and motion of the molecules of air in the 
cylinder change when it is heated.

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

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

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

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

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

Fig. 5.1

air trapped in cylinder

[Total: 4]
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water

light source at bottom 
of swimming pool 

path of light ray

air

6 Fig. 6.1 shows a boy swimming inside a swimming pool. A light source at the bottom of the 
swimming pool shines light onto the surface of the water. The boy is able to see the light 
source as shown by the path of the light ray. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) State the phenomenon which light is able to reach the boy inside the water 

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

(b) Describe the condition required for angle needed such that the boy can see the light 
source.  
 
……………………………………………………………………………………..…………………

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

(c) Given that the speed of light in water is 2.25 x 108 m / s, calculate the refractive index of 
water.  

refractive index of water = ………………………… [2]

(d) Mark on Fig. 6.1 with ‘x’ the position of the image of the light source as seen by the boy. [1] 
 [Total: 5]

Fig. 6.1

boy swimming 
inside water

www.KiasuExamPaper.com 
293



8

7 Fig. 7.1 shows a thundercloud approaching a building with a lightning rod at the top of the 
building. The lightning rod is connected to the ground with a lightning conductor.
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) State the charge that will form at the top end of the lightning rod if the thundercloud is 
negatively charged. Explain your answer. 
 
………………………………………………………………………...………………………………

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

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

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

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

(b) Describe, in terms of movement of charged particles, what will happen if lightning occurs 
between the thundercloud and the building. 

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

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

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

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

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

 

thundercloud

Fig. 7.1

[Total: 4]

lightning rod

building

ground

lightning 
conductor
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8 Fig. 8.1 shows an electrical circuit with a fixed resistor and light bulb connected to a 20 V
battery in parallel. The fixed resistor has a resistance of 100 and the light bulb has 
resistance of 50 .

(a) Calculate the effective resistance of the fixed resistor and light bulb connected in parallel.

effective resistance = ………………………… [1]

(b) Determine the reading of the ammeter when the electrical circuit is switched on.

ammeter reading = …………………………A [2]

(c) If the light bulb becomes spoilt and does not light up, state if the current will flow through
the fixed resistor when the electrical circuit is switched on. Explain your answer.

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

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

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

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

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

Fig. 8.1

A

100

50

[Total: 5]

20 V
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pointed end of iron nail

9 Fig. 9.1 shows a magnet and two iron nails attracted to the north pole of the magnet. 

(a) State the magnetic pole at the pointed end of the second iron nail. Describe what has 
occurred to the two iron nails.

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

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

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

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

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

(b) Describe the difference in the magnetic effect if steel nails were used instead of iron nails.

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

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

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

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

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

(c) Draw on Fig. 9.2 the magnetic field pattern between the two magnets. [2]

Fig. 9.1

[Total: 6]

N S

N S

Fig. 9.2

N S magnet

iron nails
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Compass placed 
above wire

10 Fig. 10.1 shows an electrical circuit consisting of a straight conducting wire connecting a 
variable resistor with a battery.  

(a) Draw the direction of the compass needle on Fig. 10.1 when current is flowing in the 
straight conducting wire. [1] 
 

(b) Explain how the increase in variable resistor value will affects the magnetic field around 
the straight conducting wire.  
 
………………………………………………………………………………………………...………

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

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

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

Fig. 10.2 shows the same electrical circuit as in Fig. 10.1 but the compass has been 
replaced by a magnet.  The poles of the magnet are placed between the straight 
conducting wire AB. Describe, if any, the force acting on the conducting wire between the 
poles of the magnet. 
 
………………………………………………………………………………………………………...

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

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

Fig. 10.1

straight conducting wire

Fig. 10.2

magnet

[Total: 4]

(c)

straight conducting wire

N

A B

S

wire between magnetic poles
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Section B (20 marks)
Answer any two questions in the spaces provided.

11 Fig. 11.1 shows a face towel, a pair of jeans and a t-shirt. The face towel has a mass of 100 g. 
The pair of jeans has a mass of 1.2 kg while the mass of the t-shirt has a mass of 400 g.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) State which item has the greatest amount of inertia. Explain the reason for your answer. 

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

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

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

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

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

(b) Calculate the total weight of the three items. 

total weight of the three items = ………………. [2]

Fig. 11.1

pair of 
jeans

t-shirt

face towel

www.KiasuExamPaper.com 
298



13

[Turn Over

(c) Derrick was tasked to place the three items onto a bamboo pole for them to dry. Fig. 11.2 
shows the arrangement of the three items on the bamboo pole. The position of the centre 
of gravity of the individual item to the left end of the pole is indicated. 

(i) Explain what is meant by the centre of gravity of an object.

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

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

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

(ii) Calculate the moment of the three items on the bamboo pole about the left end of the 
pole. State the unit.

 
 
 
 
 
 

moment about the left end of pole = ………………………. [3]
 
(iii)Describe and explain how the items can be arranged on the bamboo pole such that the 

moment about the left end of the pole is the smallest. 

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

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

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

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

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

11

0.4 m 0.6 m 1.2 m 0.3 m

Fig. 11.2

[Total: 10]
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12 (a) Fig. 12.1 shows a pressure-time graph of a sound wave.

(i) From the graph, state the period of the sound wave. Hence determine the frequency 
of the wave.

period of wave = …………………[1]

frequency of wave = …………………[1]

(ii) Draw on Fig.12.1 another wave that has the same frequency but twice as loud. [2]

(iii) Describe the relationship between pressure of the wave in terms of compression and 
rarefaction.

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

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

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

Fig. 12.1

pressure / Pa

0.5

time / ms

1 2 3

1.0

0

-0.5

-1
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(b) Fig. 12.2 shows a portable counterfeit currency detecting device.

(i) State the electromagnetic wave used by the device to detect counterfeit currency.

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

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

(ii) The electromagnetic wave given out by the device has a wavelength of 2 x 10-7 m and 
frequency of 1.48 x 1015 Hz. Calculate the speed of the wave.

speed of wave = ………………….[2]

(iii) State two property differences between the electromagnetic wave and sound wave.

Difference 1:……………………………………………………………………………………. 

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

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

Difference 2:……………………………………………………………………………………. 

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

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

Fig. 12.2

12

[Total: 10]
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13 Fig. 13.1 shows an electrical circuit for an oven and a toaster connected to 240 V supply. The 
oven has a power rating of 2500 W while the toaster has a power rating of 1 kW.

 
 

(a) State the name for wires P and Q. Explain how you deduce your answer. 

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

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

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

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

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

(b) Determine the current flowing through the oven when it is switched on. Hence select a 
suitable fuse at R. Available fuse are 3 A, 5 A, 10 A and 13 A. 

current flowing through oven = …………………………..[1]

suitable fuse at R = …………………………..[1]

(c) Explain why the oven and toaster are connected in parallel in the circuit. 
 
…………………………………………………………………………………...……………………

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

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

Metal casing 
of oven

Q
Fig. 13.1

P

R

Metal casing 
of toaster
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(d) Describe the function of the fuse as a safety device. 

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

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

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

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

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

(e) (i) The oven was switched on for five hours while the toaster was switched on for two 
hours. Calculate the electrical energy consumed for both oven and toaster.  

electrical energy consumed for oven and toaster = ………………………[2]

(ii) Hence calculate the cost of electricity used by the oven and toaster if each unit of
electrical energy cost $0.30.  

total cost of electricity for oven and toaster = ………………………[1]

End of paper

[Total: 10]

13

13
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Science Department 2019 

Marking Scheme & Marker’s Report

Assessment: Preliminary Examination Sc(Physics) (5076) Level: 4 Express / 5NA

Paper 2
Qn Marking Scheme Remarks Marks Marker’s Report

Section A
1a

  

Correct straight lines
Correct time duration

B1
B1 

Most were able to get the correct 
graph. A few students did not read 
the question carefully and drew with 
wrong time.

1b Distance travelled = 1/2 (9 +17) (2.5) = 32.5 m
Average speed = 32.5 / 17 = 1.91 m / s 

Correct distance with 
working. 
Correct average 
speed with working

Allow for ecf 
in (a)
B1 
B1

Most were able to calculate total 
distance and average speed. A few 
students made careless mistakes in 
using 18 s instead of 17 s.

+17)7) ((2.5) =
6666 88 1

LeLevevel:

Remarkkss MaMarks

Correct stststtttrarararararararararaaaaaaaaaaaaaaaaaaaaiiigigigigigigigiggigigggigigigigggiggiggigiggigggigigigigiggigigigigggggggggggghththththhhthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhthhhhhhhthhhhhhhhhhhhhhhhhhhhhhhhhhhh llllllllllllllllllllllllliinininininininininininnininininininninininininininnnneeeesesesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseseeeee
Corrececececececceccceccccttttttttttttttttttttttttttttt tittttttitititititititititititititititititititititimemememememememememememememememememememememeeeeeeeeeeeeeeeee dddddddddddddddddddddddddddddddddddddddururuuuuurururururururururururururururururururururrrrrrrrrrrrrrraaaaatatataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa iooooonnnn

B1B1
B1

Most
graph.
the ques
wrong tim

1.91
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Page 2 

Qn Marking Scheme Remarks Marks Marker’s Report
2a

Scale 1 cm rep 10 N
114 N ± 1 N
Info – direction is 38° anticlockwise from horizontal

Correct vector 
diagram
Correct scale
Correct magnitude

B1

B1 
B1 

Most were able to draw vector 
diagram correctly. A few students did 
not draw orientation of forces 
correctly and were penalized. A few 
students drew wrong direction arrows 
and were also penalized. 
Common mistake was to write scale 
as 1cm = 10 N which was penalized.
Another error was to write as scale as 
10 N : 1 cm which was also not 
accepted.
Magnitude out of range was rejected.

2b Resultant force = mass x acceleration
114 = 6 x a
a = 19 m / s2

Accept ecf from a
Correct answer with 
working.

C1
A1 

Most were able to do this question. A 
few students left this blank.

3a Gain in gravitational potential energy = 48 x 10 x (3.1 – 1.4)
                                                           = 816 J

Correct answer with 
working.

C1
A1 

Most students were able to do this. A 
few students did not include g in 
calculation. A few use either 3.1 m or 
1.4 m height instead of the difference.

3b As she rises from the trampoline, the kinetic energy decreases 
and is converted to gravitational potential energy. At the 
highest point, all the kinetic energy has been converted to 
gravitational potential energy. Thus she is momentarily 
stationary at the highest point. 

OWTTE B1

B1 

Some students wrote that 
gravitational potential energy has 
converted to kinetic energy instead. A 
few students stated Principle of 
Conservation of energy without 
applying to this situation.

50 N

80 N

Resultant 
force 

B1 
B1B  

C
as
Ano
10 N
accept
Magnitu

ce = mamamamamamaamaaamamamaaamaaaamamamaaaamaaaaaamaaaaaaaaaaaaamm sssssssssssssssssssssssssssssssssssss xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx aaccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccceleeeeeeeeeeeeeeeeeeeeeeee eratatttttttttttttioioioioioioioiiiioioiioonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn AcAccec pt ecf f
Correct
wo

nal popopopoooooooooooooooooooooooooooteteteeteeteteeeeteeteeeeeeeeteeeeeteteeeteeteteentntntntntntntntntntntntntntntntntiaiaiaiaiaaaaiaiaiaiaiaiaiaiaiaiaiaiaaaaalllllllllllllllllllllllllll enennnnnnnnenenennenennnnnennenenennenennenennnnnenenenee erererererererererererrerererrererrererererrrrrrrrrerrereeereeeeeee ggygggggggggggggggggggggggggggggggggggg ================================== 4444444444444444444444444444444444448 8 8 88 88 88 8 88888888888888888888 8888888888888 x x xxx x x xxx xxxxx xxxxxxxxx x xxxx xx xxxxxxxxx 101101101010111011111111110111111111  x ((((3.3.3.3 1111 –– 1.1.4)4
                     ============= 8181818181818181818181818181811811811818181818181888888888888 6 J

ampoline,,,, ththththe e e e kikinenetic en
vitattioionanal l pop tentia
etic eenergy h

rgy. Th
i

50 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

8088080888880880880808088888088888888888 NNNN
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Qn Marking Scheme Remarks Marks Marker’s Report
4a The loosely woven mesh T-shirt traps air which is a bad thermal 

conductor. This reduces the transfer of thermal energy by 
conduction from the fire to the fireman’s body and thus 
keeping him cool.

OWTTE B1
B1 

Many students did not state that air is 
a bad conductor. Many wrote that air 
cools the fireman down without 
explaining correctly.

4b The fireman’s jacket should be silver in colour as silver colour is a 
bad absorber of thermal energy and thus reduces transfer of 
thermal energy by radiation.

Accept white.
OWTTE

B1
B1 

Some students wrote bright and shiny 
colour. Accepted shiny as BOD.

5a The molecules of air in the cylinder are far apart from each 
other and moving randomly at high speed. 

OWTTE B1
B1 

Some students did not state that air 
particles are far apart from each 
other. Some students also did not 
state that the air particles are moving 
at high speed.

5b When air is heated, the air molecules gain kinetic energy. This 
would cause the air molecules to move even further apart and 
move even faster.

OWTTE B1
B1 

Some students wrote about energy 
needed to break the intermolecular 
bonds and was penalized. 

6a Total internal reflection CAO B1 A few students wrote ‘reflection’. A 
few wrote ‘total internal refraction’.

6b The critical angle of water. OWTTE B1 A few students wrote ‘lesser’. 
6c Refractive index of water = 3 x 108 / 2.25 x 108

                                        = 1.33
Correct calculation. 
Must show speed of 
light in air.

C1
A1 

Most students were able to do this 
question.

6d Position of ‘x’ at same distance perpendicularly above the surface 
of water as the light source is at distance below the surface of 
water.

Accept tolerance of 5
mm

B1 Most were not able to answer this.
Some students placed the image at 
point on water surface at normal.

7a Since the cloud is negatively charged, the top end of the 
lightning rod should be positively charged. This is because the 
electrons on the lightning rod would be repelled by the 
electrons on the thundercloud leaving protons behind. 

OWTTE B1

B1 

Many students wrote that the 
lightning rod is negatively charged. 
Some thought that negatively 
charged rod will repel the 
thundercloud. Only a few students 
can explain correctly.

7b If lightning occurs, the electrons in the thundercloud would 
travel through the air and hit the building at the lightning rod.
The electrons would transfer to the ground through the 
lightning conductor

OWTTE B1

B1 

Most students did not mention the 
electrons from the thundercloud 
flowing to the ground through the 
lightning conductor. A few students 
were penalized for not stating clearly 

B1

B1B1B1B1B1B11
B1B1B1B1B1B1 

WTTE B1BBBBB
B1B1B1B1B1B1 

So
par
other
state t
at high s

netic eneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeergrgrgrgrrgrgrggrgggggggyyyy. This
ven furrrrrrrrrrrrrrrrrrrrrrrrrrrrththhhhhthhhhhhthththhhhhhhthhthhhththhhthhthththththhhthththththtthhthtttththtttttt erererereerereerereerererererereereeeererererereereeeerererererereererereerererrr apapapapapapapapapapapapapapapapapapapartrtrtrtrtrttrtrtrttrtrtrtt and 
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Page 4 

Qn Marking Scheme Remarks Marks Marker’s Report
that electrons flow from thundercloud 
to lightning rod.

8a Effective resistance = ( 1/100 + 1/50 )-1 = 33.3 Correct working and 
answer

B1 Some students did not write working 
correctly and were penalized. Some 
students made wrong calculation. 
Some wrote 100 + 50.

8b Ammeter reading = 20 / 33.3 = 0.6 A
Or
Ammeter reading = (20/100) + (20/50) = 0.2 + 0.4 = 0.6 A

Allow for ecf in (a)
Correct working and 
answer

B1

B1

Most students were able to do this. A 
few students used the wrong formula.  

8c The current in the fixed resistor will still flow because the 
fixed resistor and light bulb are connected in parallel and 
current flow would not be affected by the spoilt light bulb.

OWTTE B1
B1 

Most students can answer correctly. 
But a few students left this blank. 

9a The pointed end of the second nail is north pole since the iron 
nails has become induced magnets. The magnetic domains in 
the iron nail has aligned itself with north pole pointing away 
from the north pole of the magnet.

OWTTE B1
B1 

Most students can identify that the 
pole is North. But only some students 
correctly stated the iron nails 
becoming induced magnets. Some 
wrote that the iron nails had become 
electromagnets.

9b Iron nails are easily magnetized but lose its magnetism easily 
while steel nails are not as easily magnetized but does not 
lose its magnetism easily. 

OWTTE B1
B1 

Some students wrote that steel is not 
a magnetic material and thus will not 
be attracted to the magnet. Some 
students were confused by stating 
steel is stronger magnet because it is 
used as permanent magnet. Some 
students were penalized for not 
stating the difference between 
magnetic effect of iron and steel.

9c Correct pattern of magnetic field lines with arrows pointing from 
north to south pole

Correct arrow
Correct pattern

B1
B1 

Most students indicated the correct 
direction of arrow.
But most students are not able to 
draw the pattern of magnetic field 
lines correctly.

N S

N SN S

N

SS

B1

for ecf in (a)a)
orrect workkkkinininingggg anananandddd

answer

BB1

B1B1

M
fe

and 
ight bulb.
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Qn Marking Scheme Remarks Marks Marker’s Report
10a Compass needle with arrow pointing downwards using right-hand

grip rule.
Correct direction of 
needle arrow

B1 Most students indicated arrow 
direction to the right in the direction of 
current. Need to revise such 
questions with students.

10b By increasing the variable resistor value, the current in the 
circuit will decrease. This will cause the magnetic effect 
around the straight conducting wire to decrease.

OWTTE B1
B1 

Most students answered correctly. A 
few students did not state that current 
had decreased.

10c The force will be acting into the paper. OWTTE
Reject ‘downwards’

B1 Many students wrote downwards and 
was penalized.

11a The pair of jeans has the greatest amount of inertia because 
inertia is dependent on mass of object.

OWTTE
Accept if student state 
jeans has ‘greatest 
mass’.

B1
B1 

Most students answered jeans 
correctly. But only some students 
stated that inertia is dependent on 
mass of object.

11b Total weight = (0.1 + 1.2 + 0.4) x 10 
= 17 N

Convert g to kg
Correct answer

C1
A1 

Many students did not multiply by g. 
Many students wrote kg instead of N.

11ci Centre of gravity is the point where the whole weight of object 
appears to act.

OWTTE B1 Many students wrote about balance 
or equilibrium.

11cii Moment = (0.4 x 10 x 0.4) + (0.1 x 10 x 1.0) + (1.2 x 10 x 2.2)
= 1.6 + 1.0 + 26.4 = 29 N m

Allow for ecf in (b)
Correct working with 
answer
Correct unit

C1
A1 
B1 

Most students are not able to 
calculate this as they did not use the 
correct distance from the left end. 
Many students did not write the 
correct unit.

11ciii The jeans should be placed nearest to the left end. The t-shirt 
is placed in the centre while face towel is place furthest from 
the left end. This is because the heaviest item is nearest to the 
pivot while the lightest is furthest from the pivot to reduce the 
moment about the left end.

B1

B1 

Many students left this blank. Some 
students did not explain why moment 
is smallest.

12ai Period = 2 ms = 0.002 s
Frequency = 1 / 0.002 = 500 Hz

Accept 2 ms
Correct working with 
answer. Correct unit

B1
B1 

Most students did not write the 
correct unit for period. Most students 
did calculate frequency correctly.

12aii Same period but with twice the amplitude Correct amplitude
Correct period

B1
B1

Most students were able to answer 
this correctly.

12aiii The higher pressure is the compression region while the lower 
pressure region is the rarefaction region.

OWTTE B1 Many students are not able to answer 
this correctly. Need to revise this.
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Qn Marking Scheme Remarks Marks Marker’s Report
12bi Ultraviolet radiation CAO B1 Many students are not able to answer 

this correctly. Need to revise this.
12bii Speed = 1.48 x 1015 x 2 x 10-7

= 2.96 x 108 m/s
Correct working with 
answer. Correct unit

C1
A1 

Most students can calculate this.
Some students did not write the unit.

12biii Electromagnetic waves are transverse waves while sound waves 
are longitudinal waves.
Electromagnetic waves can travel through vacuum but sound 
waves cannot travel through vacuum.

Any suitable answer B1

B1 

Many students wrote that 
electromagnetic waves are 
longitudinal and sound is transverse.
Some students describe longitudinal 
and transverse waves as second 
difference.

13a P is the live wire while Q is the neutral wire. This is because the 
fuse and switch are on the live wire.

OWTTE B1
B1 

Some students wrote that Q is earth 
wire. Most students were able to 
state that fuse and switch is on the 
live wire.

13b Current flowing through oven = 2500 / 240 = 10.4 A
Suitable fuse would be 13 A fuse

Correct answer and 
unit with working.

B1
B1 

Most students can answer this.  A 
few students selected the lower rating 
fuse.

13c The oven and toaster are connected in parallel so that if there is a 
fault in the oven or toaster, the appliance will still work.

OWTTE B1 Most students answered this 
correctly. A few gave wrong answers 
like current being shared to prevent 
overheating.

13d The fuse consist of a thin wire which will melt when it excess 
the amount of current allowed in the fuse rating. This will cut 
current flow to the appliance thus protecting it.

OWTTE B1

B1

Most students can answer this 
question.

13ei

13eii

Electrical consumption for oven = (2.5 x 5) + (1 x 2) 
= 14.5 kWh

Total cost of electrical consumption = 14.5 x 0.3 = $4.35

Correct answer and 
unit with working.
Correct unit
Correct answer and 
unit with working

C1
A1 

B1 

Most students are able to answer this 
question.

C1
A1AAAAA  

nswer B1B1B1B1B1B11

BBBBBB1 lo
So
and
differe

ause the OWWWWWWTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTEEEEEEEEEEEEEEEEEEEEEEEE B1BBBBB
B1B1B1B1B1B1 

Some s
wire. Mo
state that
lilililililiveveveveveve wwwwwwire.

240 = 100000000000000000000000000000000000000000000000000000000000 44.44.4.4.4.44444444444444444444444444444444444 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA CoCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ect answer aaaandndnndn  
unununuununununuununuuunununununununununuunuuunuunuuunununununnnnnnititiiitiiititittitttitiiiittiiittiiiiiiiiiii  with workingggg.

BBBBBB1
B1B1B1B1B1BB1 

MoMoMoMoMoMost stude
few st
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toaster, ththhthhhhhthhhhhhttttththttthtthtthtthhheeeeeeeeeeeee apaa pliaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaancncccccccnccccccnccncccccccccccccccccccccccccccccccccccee wiwiwiwiwiwiwiwwwiwiwwwiwwiwwwwiwwwwiwwwwwwwwwwwwwwwwwwwwwwwwwwwwwiww llll ssssssssssssssssssssssssssssssssssssssssssssssstititttttttttttttttttttttttttttttttt ll wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwworororororororororoo k.kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
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Learners who Share, Citizens who Care, Leaders who Dare

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

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

diagram 1 diagram 2

What is the thickness of the pipe?

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

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

Which statement is true?

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

5

P

Q

50 cm
40 cm

Metal
5 kg

Plastic
0.5 kg
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Learners who Share, Citizens who Care, Leaders who Dare

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

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

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

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

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

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

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

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

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

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

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

A

C

B

D

F
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Learners who Share, Citizens who Care, Leaders who Dare

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

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

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

Why does the arm balances in the position?

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

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

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

D The moment of P equals the weight of C.

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

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

   

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

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

What best describes the substance?

A a liquid being cooled
B a solid being cooled
C a gas being condensed to form a liquid
D a liquid being frozen to form a solid
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Learners who Share, Citizens who Care, Leaders who Dare

10 A beaker of ice is heated until the beaker contains boiling water. The graph 
shows the temperature of the contents of the beaker during the experiment. 

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

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

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

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

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

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

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

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

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

What is the critical angle of the glass?

A 0 °
B 40 °
C 50 °
D 55 °

14 The diagram represents a wave. 

Which letter marks the amplitude of the wave? 

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

Which of the following has the lowest energy?

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

energy

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

Which distance is the wavelength of the sound wave?

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

What is this quantity called?

A electromotive force
B potential difference
C power
D voltage

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

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

A W X Y
B W Y X
C X W Y
D Y X W
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Learners who Share, Citizens who Care, Leaders who Dare

19
resistor is 3.0 A. 

What is the current through the ammeter? 

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

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

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

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

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

A B C D

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

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

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

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

What is X?

A ammonium carbonate B copper(II) chloride

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

                                  70 °C                                         110 °C

Which statement is correct?

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

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

C The substance is a solid at 100 °C.

D The substance is an element.

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

form a compound.

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

formula of compound

A each atom of X gives away one electron X2Y

B each atom of Y receives one electron XY2

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

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

25 The symbol for an atom of boron is B.

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

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

B the number of nucleons

C the number of protons

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

A calcum oxide and silicon dioxide

B carbon monoxide and potassium oxide

C lead(II) oxide and sodium hydroxide

D magnesium oxide and hydrochloric acid

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

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

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

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

A -6 B -2

C +6 D +8

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

A 1 g argon, 40Ar

B 1 g lithium, 7Li

C 1 g neon, 20Ne

D 1 g sodium, 23Na

pH       0        2        4        6     8      10        12        14

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

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

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

A 25 cm3

B 75 cm3

C 100 cm3

D 150 cm3

31 Which reaction does not involve either oxidation or reduction?

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

B Cu
2+

Zn
2+ 

(aq)

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

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

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

initial temperature / °C final temperature / °C

A 16.0 24.5

B 18.0 25.0

C 20.0 15.5

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

What is the correct graph for this experiment?

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

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

least reactive most reactive

A carbon X Y

B carbon Y X

C X carbon Y

D Y carbon X

123.043 g

hydrochloric acid
calcium 

carbonate

cotton plug

time

balance 
reading

A

B

C

D

0
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35 Four elements have the following electronic configurations.

W 2, 1

X
Y
Z

2, 2

2, 5

2, 8

Which statement is correct?

A All four elements are in period 2.

B All four elements belong to Group II.

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

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

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

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

What reaction has taken place and name the gas produced?

reaction name of gas
A complete combustion carbon dioxide

B incomplete combustion carbon monoxide

C substitution hydrogen chloride

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

38 A compound X has the molecular structure as shown.

Which statement is incorrect about compound X?

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

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

C X will decolorize reddish brown aqueous bromine.

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

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

Which monomer is used to make this polymer?

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

B

         CH3    H        
          |         |          
         C = C        
          |         |

Cl      CH3       

C

         H       CH3     
          |         |          
         C = C        
          |         |
         Cl      Cl        

D

         H       CH3       
          |         |            
         C = C        
          |         |
         Cl      CH3       

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

A CH3OH and CO2

B CH3COOH and O2

C C2H4 and O2

D C2H5OH and CO2

End of Paper 1
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white 

zinc hydroxide white 
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Learners who Share, Citizens who Care, Leaders who Dare

t = 1.0 s

t = 2.0 s

t = 3.0 s

t = 4.0 s

t = 5.0 s

   oil

position of ball when t = 0 s

Section  A
Answer all the questions in the spaces provide

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

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

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

………………………………………………………………………………………

………..………………………………………………………………………….[2]

distance / cm

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

Fig 2.1

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

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

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

shown in Fig. 2.1. 

Calculate the magnitude of F.

force F = ……………. N [2]

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

………………………………………………………………………………………

………..………………………………………………………………………….[2]

24 cm

cupboard

support

75 cm

wall
screw

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

Fig. 3.1

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

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

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

speed = …………… m/s [2]

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

kinetic energy at C = …………… J [2]

1.6 m

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

Fig. 4.1 Fig. 4.2

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

………………………………………………………………………………………

………………………………………………………………………………………

………..………………………………………………………………………….[2]

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

………………………………………………………………………………………

………………………………………………………………………………………

………..………………………………………………………………………….[2]

(c) State the purpose of the silvered glass.

………..………………………………………………………………………….[1]

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

………………………………………………………………………………………

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

Fig. 5.1

(a) Calculate the refractive index of the glass.

refractive index = ……………. [2]

(b) Calculate the critical angle of glass.

critical angle = ……………° [1]

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

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

The focal length of the lens is 15 cm. 

Fig. 6.1

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

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

distance = ………………. cm [1]

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

………..………………………………………………………………………….[1]

I

10 cm

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

                                                               Fig. 7.1

Fig. 7.1

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

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

current = ……………… A [1]

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

Fig. 8.1

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

current = ……………… A [2]

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

………………………………………………………………………………………

………..………………………………………………………………………….[2]

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

current = ……………… A [2]

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

Fig. 9.1

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

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

………..………………………………………………………………………….[1]

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

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

Connected to the positive 
terminal of the power supply

Connected to the negative
terminal of the power supply

120 °
14 N 14 N
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Section B

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

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

Fig 10.1

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

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

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

Fig. 10.2

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

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

..………………………………………………………………………….[4]

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

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

………………………………………………………………………………

..………………………………………………………………………….[2]

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

Calculate Nigel’s distance from the doorbell. 

distance= ……………m [2]

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

Terminals X and Y are connected to an external circuit.

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

Fig. 11.1

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

Fig. 11.2

moving contact

carbon resistance track

X
Y

shaft
Z

RXY /

0
0      60 120   180   240   300

2.5

2.0

1.5

1.0

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

energy = ……………J [3]

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

………………………………………………………………………………………

……….……………………………………………………………….…………[2]

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

Calculate the cost of using the radio for 30 days.

cost = ……………… cents [2]

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

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……….……………………………………………………………….…………[3]
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12. Fig. 12.1 shows a hollow iron cylinder containing air, floating in a pond.

Fig. 12.1

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

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

force = ……………… N [1]

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

………………………………………………………………………………………

………..………………………………………………………………………….[2]

(c) Calculate the average density of the cylinder. 

density = ………..…… kg/m3 [2]

(d) Explain why the cylinder floats.

………..………………………………………………………………………….[1]

Surface of 
the pond

Water in the 
pond

air

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

………………………………………………………………………………………

………..………………………………………………………………………….[1]

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

Fig. 12.2

Calculate the speed of the wave in the pond.

speed of the wave = ……………… m/s [3]

- End of paper -

30 cm
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Paper 2

1a Plotting [1] 
Line   [1] 

b 0 – 3 s: Increasing speed     [1] 
3-5 s:  Constant speed         [1] 

a 

2b  12 x 200 = F x 75    [1] 
  F = 32 N       [1] 

c The perpendicular distance to point A will be smaller [1],  
To obtain the same value of moment, the value of F will increase.   [1]

3a 50 g = 0.05 kg      [1] 
GPE = mgh = 0.05 x 10 x 1.6 = 0.8 J    [1] 

b ½ mv2 = 0.8 
½ x 0.05 x v2= 0.8     [1] 

 V = 5.66 m/s  [1] 
c Ke at C = lost in GPE from A to C = 0.05 x 10 x (1.6 – 1) [1]

         = 0.3 J                            [1] 

4a) Stopper reduce heat lost by convection.    [1] 
Hot air will rise out of the flask due to the low density.  [1] 

b) Foam is a poor conductor of heat but heat can still be transferred through conduction. 
[1] 
Conduction and convection cannot takes place through vacuum.    [1] 

c) Reduce heat lost by radiation 
d) The features reduce heat transfer; either from the surrounding to the flask or from the 

flask to the surroundings.  

5a) Sin 45 / sin 29   [1] 
= 1.458 = 1.46   [1] 

uce
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b)   1.458 = 1 / sin c  
C = 43.3 ° 

 

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

 

   
6a Focal point  and arrows [1] 

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

 

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

Correct shape of electric field.  
 

b 0.02 / 0.05    
= 0.4 A           [1] 

 

   
8   V = RI  

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

 

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

 

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

 

   
9a Up  
b Increase the magnitude of the current 

Increase the strength of the magnetic field 
 

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

 

   
10a) Anticlockwise directions 

Gaps gets bigger further away from wire 
 

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

 

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

 

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

 

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

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

 

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

 

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

 

   
12a) F = P x A 

= 12240 x 0.6 = 7 344 N 
 

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

 

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

 

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

 

 

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

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

[1]
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Name Class Index Number

UNITY SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2019 

SECONDARY FOUR EXPRESS 

SECONDARY FIVE NORMAL ACADEMIC

SCIENCE (PHYSICS) 5076/01

PAPER 1
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Answer ALL the questions in this paper.

1 A student used a pair of vernier calipers to measure the external diameter of a 
cylindrical glass beaker. The diagrams show the observed reading of the external 
diameter of the glass beaker and the zero error that is obtained when the jaws are 
closed.

What is the corrected diameter of the glass beaker?

A 8.90 cm

B 8.95 cm

C 9.40 cm

D 9.45 cm

2 A pendulum oscillates between positions X and Z as shown in the figure below. It takes 
0.4 s to go from positions Y to Z to Y.   

What is the time taken for 20 oscillations of the pendulum swing?

A 8 s
B 16 s 
C 24 s
D 32 s

98
cm cm0

0 105

zero errorobserved reading

0 105
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3 A student constantly jumps up and down on a trampoline during his physical education 
lesson.

Which of the following statement about the motion of the student is TRUE?

A The student has a constant speed throughout his jump.

B The student has a decreasing speed throughout his jump.

C The student has a constant deceleration at the highest height of his jump.

D The student has a decreasing acceleration at the highest height of his jump.

4 Which of the following shows the CORRECT free body diagram of an aeroplane 
cruising forward with a constant speed of 250 m/s?

A                                                            B

C                            D

5 The density of an iron block of volume 0.002 m3 is found to be 7500 kg/m3. An 
astronaut transported only 0.01 m3 of this iron block to the Moon. The gravitational field 
strength of Moon is given as 1.7 N/kg.

What is the weight of the 0.01 m3 iron block on the Moon?

A 75 N

B 128 N

C 150 N

D 255 N
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6 A SMRT train slows down when it is approaching a train station. A standing man who 
is not holding to any railings, is observed to fall forward.
Which of the following is TRUE for the man to fall forward?

A The inertia of the man tends to resist motion.

B The standing man’s centre of gravity is too high.

C The man is being thrown forward by the slowing SMRT train.

D The friction between the standing man’s shoes and the floor is too large.

7 The diagram shows a balancing toy that is pivoted on a triangular stand at C. When 
the toy is tilted slightly, it swings back to its original position.

Where is the centre of gravity of the balancing toy?

8 A man lifts a 15 kg box from the floor to a height of 0.8 m. He then walks forward for
3 m. The gravitational field strength g is given as 10 N/kg.

What is the work done by the man on the box?

A 12 J
B 57 J
C 120 J
D 570 J

9 A 45 kg student runs up a flight of stairs to a height of 2 m in 10 s. The gravitational 
field strength g is given as 10 N/kg.

What is the power exerted by the student to run up the flight of stairs.

A 9 W

B 90 W

C 900 W

D 9000 W

A

B

C
D

triangular stand

balancing toy 
pivoted at C
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10 A piece of ice is heated to water and then to steam.

Which of the following statements 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 intermolecular force of attraction decreases as ice changes to steam.

11 The rate of energy transfer by heat radiation is affected by the colour and texture of 
the surface of an object.

Which of the following surfaces is the best absorber and the best emitter of heat 
radiation?

Best absorber Best emitter
A dull black dull black
B dull black shiny white
C shiny white dull black
D shiny white shiny white

12 Which of the following statements is INCORRECT about the processes of evaporation 
and boiling?

A Evaporation is a slow process but boiling is a fast process.

B Evaporation takes place at the surface of the liquid but boiling takes place 
throughout the whole of the liquid.

C Evaporation takes place at all temperatures but boiling takes place at 100 C.

D Bubbles are formed throughout the liquid during boiling but not during 
evaporation.

13 Which of the following statements is TRUE of all electromagnetic waves?

A They travel at 3 x 108 m/s.

B They require a medium to travel.

C They carry electric charges.

D They carry energy.
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14 A sound wave travels from air into water.

How does the frequency, the wavelength and the speed of the sound change?

Frequency Wavelength Speed
A remains the same increases increases
B increases decreases increases
C decreases increases decreases
D remains the same decreases decreases

15 Which of the following about electric field is/are CORRECT?

I An electron experiences a force when it is placed in an eletric field.

II Field lines cannot intersect each other.

III Field lines flow from positively charged object to negatively charged object.

A I and II

B II and III

C I and III

D I, II and III

16 A mobile charging device which contains 120 C of charges is connected to a circuit to 
charge a mobile phone.

What is the time taken to discharge the device completely if the charging current in 
the circuit is 3 A?

A 0.025 s

B 0.67 s

C 40 s

D 6 min

17 An electricity supplier charges a household $0.25 per unit of electricity.

How much does it cost for a household to operate an air-conditioner rated at 2500 W, 
250 V for 5 hours daily in 30 days?

A $ 3.13

B $ 93.80

C $ 188

D $ 3130
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18 The V-I graphs of 4 resistors are shown.

Which of these V-I graphs shows a resistor with increasing resistance?

A                                                            B

C                            D

19 Which of the following is the correct sequence to effectively demagnetize a steel bar 
using the electrical method?

1 Insert the steel bar into a solenoid.

2 Connect direct current to a solenoid.

3 Connect an alternating current to a solenoid.

4 Pull the steel bar slowly out of the solenoid.

5 Switch off the current supply.

A 1, 2, 4, 5

B 2, 1, 4, 5

C 3, 1, 4, 5

D 1, 3, 5, 4

V

I

V

I

V

I

V

I

www.KiasuExamPaper.com 
360



Sec 4E/5N Sc(Physics) P1 Page 8 of 8 USS Prelim 2019 
 

20 Two current carrying wires are arranged in parallel as shown.

What is the direction of the electromagnetic force on each wire?

Wire X Wire Y
A to the left to the left
B to the left to the right
C to the right to the left
D to the right to the right

*** END OF PAPER ***

wire Ywire X

current flowcurrent flow
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Section A [45 Marks]

Answer ALL the questions in this section. Write your answers in the spaces provided on the 
question paper.

1 Fig. 1.1 below shows the distance-time graph of a school van travelling towards the 
school.

(a) Use the graph to determine which of the marked section(s) (AB, BC, CD and/or 
DE) describes the motion of the school van when

(i) the school van is travelling at a constant speed; .……………….....……. [1]

(ii) the school van picks up students along its journey. ………………........ [1]

(b) Determine the average speed travelled by the school van between t = 600 s to             
t = 1400 s. 

average speed = ................................... m/s [2]

15

0
200 600 1000

distance/ km

time/ s

Fig. 1.1

10

4

1400A 0

C D

E

B
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2 (a) A uniform metre rule is pivoted at the 35 cm mark shown in Fig. 2.1. A weight of 
8 N is suspended from the 10 cm mark. A weight of 4 N is suspended from the 
80 cm mark so that the rule is balanced horizontally. 

(i) On Fig. 2.1, draw an arrow to represent the weight of the metre rule. [1]

(ii) Calculate the weight of the metre rule.

weight = .................................. [2]

(b) The pivot is now shifted from 35 cm mark to 30 cm mark and the position of the    
8 N weight remains the same at the 10 cm mark.
Using the principle of moments, state and explain where the 4 N weight should be 
shifted to so that the rule can be balanced horizontally.

.................................................................................................................................

.................................................................................................................................

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

8 N

Pivot

10 cm
mark

80 cm
mark

Fig. 2.1

35 cm
mark

4 N

www.KiasuExamPaper.com 
364



Sec 4E/5N Sc(Physics) P2 Page 4 of 16 USS PRELIM 2019

3 Fig. 3.1 shows a concrete block with dimensions of 0.3 m x 0.6 m x 0.2 m resting on a 
horizontal surface. The density of the concrete block is 25 kg/m3.

(a) Calculate the mass of the concrete block.

mass = ........................................ [2]
(b) The concrete block can be turned so that any one of the faces is in contact with 

the horizontal surface. The gravitational constant, g is given as 10 N/kg.

Calculate the maximum amount of pressure that the concrete block can exert on 
the horizontal surface.

pressure = ....................................... [2]

Fig. 3.1

0.6 m

0.2 m

0.3 m
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4 An immersion heater is placed in the water in a water tank as shown in Fig. 4.1. Two 
temperature sensors P and Q are placed in the water. 

Sensor P is near the surface of water and Sensor Q is at the bottom of the water tank.
The temperature change registered by Sensor P is significantly higher than the 
temperature change registered by Sensor Q.

(a) Explain why the temperature change registered by Sensor Q is so much lower 
than Sensor P although the immersion heater has the same distance from
sensors P and Q.

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

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

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

………………………………………………………………………………………....………. [2]
(b) Suggest, with reason, a new position for the immersion heater so that both 

sensors P and Q can record approximately the same temperature.

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

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

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

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

temperature 
recorder

to electrical 
supply

10 cm

10 cm

Sensor P

Sensor Q

heater

water
Fig. 4.1
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5 Fig. 5.1 shows how the temperature of a pure substance changes with time when it is 
heated at a constant rate.

At point E, all the substance has changed to vapour.

(a) State and explain, in molecular terms, the changes to the substance between 
points D and E.

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

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

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

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

(b) Describe the movement and the arrangement of the molecules of the substance 
at the temperature of 40 C.

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

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

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

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

Fig. 5.1
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6 Fig. 6.1 shows an object AB is placed in front of a converging lens. The focal points of 
the converging lens are indicated on the principal axis at points F.

On Fig. 6.1,

(a) draw two suitable light rays to locate the position of the image and label it I. [3]
(b) state the three characteristics of the image formed.           

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

(c) state an application of the converging lens for the situation shown in Fig. 6.1.

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

Fig. 6.1

B

A
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7 Fig. 7.1 shows an arrangement that is used to remove dust particles from the exhaust 
in an industrial chimney.

When the exhaust passes through the wire mesh X, the dust particles are given a 
negative charge. 

(a) Explain why the dust particles becomes negatively charged when they pass 
through the wire mesh X.

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

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

………………………………………………………………………………………………..… [1]
(b) State and explain what will happen to the dust particles when they pass through 

the electric field.

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

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

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

(c) The dust particles repel each other before they enter the electric field.

In Fig. 7.2, draw to show the electric field between these two dust particles. [1]

Fig. 7.2

Fig. 7.1

negatively
charged
wire mesh X

+
_

metal plate
(negative)

metal plate
(positive)

high voltage 
supply

exhaust

www.KiasuExamPaper.com 
369



Sec 4E/5N Sc(Physics) P2 Page 9 of 16 USS PRELIM 2019

8 In a satellite communication system, microwaves are transmitted from transmitter A to 
a satellite as shown in Fig. 8.1. The satellite then transmits the signal to receiver B.
The satellite is 36000 km from transmitter A and 44000 km from receiver B respectively.

The microwaves have a frequency of 8000 MHz and a wavelength of 0.04 m

(a) Calculate the speed of the microwaves.

speed = .................................. [2]

(b) Calculate the time taken for the microwaves to travel from transmitter A to the 
satellite and to receiver B.

time = .................................. [2]

(c) Explain why microwaves are used in satellite communications.

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

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

Fig. 8.1

satellite

microwave 
receiver B

microwave 
transmitter A
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9 Fig 9.1 shows how the pressure changes with time, at a person’s ear, for two different 
sound waves A and B. The sounds are produced by two different sources.

(a) State and explain one difference between the 2 sounds.

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

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

(b) State and explain one similarity between the 2 sounds.

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

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

10 A coil is wound on an iron core. It is placed near a permanent magnet as show in       
Fig. 10.1.

The switch is closed.
(a) Explain why the permanent magnet moves away from the iron core.

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

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

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

(b) The switch is opened and the permanent magnet is replaced by an iron rod.

State and explain what will happen to the iron rod when the switch is closed.

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

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

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

SN

Fig. 10.1

Fig. 9.1

pressure 
above 
normal 
pressure

pressure 
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pressure

+
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+
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Section B [20 Marks]
Answer any TWO questions. Write your answers in the spaces provided on the question 
paper.

11 Fig. 11.1 shows a rectangular glass block of refractive index 1.42. The light ray enters 
the glass block at an angle of 60 from the surface AB of the block.

(a) Define critical angle.

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

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

(b) Calculate the critical angle of the glass block.

critical angle = ....................................... [2]
(c) Determine the angle of refraction of the light ray.

angle = ........................................ [2]

(d) On Fig 11.1, draw the light ray as it passes through surface AB and emerges from 
surface CD. [2]

(e) State what is meant by total internal reflection.

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

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

Fig. 11.1

60

C

D

B

A

www.KiasuExamPaper.com 
372



Sec 4E/5N Sc(Physics) P2 Page 12 of 16 USS PRELIM 2019

(f) Explain why a ray of light that strikes surface CD cannot be totally internally 
reflected at surface CD.

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

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

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

………………………………………………………………………………………………….. [2]
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12 Fig. 12.1 shows a circuit consisting of three fixed resistors. The potential difference
measured by the voltmeter across the 18 resistor is 6 V.

(a) State the name given to the arrangement of the 12 and the 6 resistors.

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

(b) Determine the effective resistance of the 12 and the 6 resistors.

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

(c) Determine the e.m.f. of the power supply.

e.m.f. = ........................................ [3]

(d) Calculate the current flowing through the 12 resistor.

current = ....................................... [2]

1218

power supply

Fig. 12.1

6

V
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(e) The 6 resistor in the circuit consists of a nichrome wire of length 0.3 m and    
cross-sectional area of 0.02 m2.

Explain what will happen to the overall resistance of the circuit when this resistor 
is replaced by a nichrome wire of length 0.6 m and cross-sectional area of           
0.01 m2.

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

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

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

………………………………………………………………………………………………..… [2]
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13 A man connects three electric blowers each rated “240 V 600 W” in his house. He 
makes a domestic wiring as shown in the Fig.13.1 below. The mains supply is at      
240 V and L, N and E denote the live, neutral and earth wire respectively. 

(a) State the THREE mistakes that the man has made in this electrical wiring.

Mistake 1: ..……………………………………………………………………………………..

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

Mistake 2: ………………………………………………………………………………………

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

Mistake 3: ………………………………………………………………………………………

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

Fig. 13.1

blower

blower

blower

motor

motor

motor

L N  E
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(b) Complete Fig. 13.2 to show the correct wiring of the blowers. [3]

(c) After correcting the mistakes, calculate the total current drawn from the mains 
supply when all the blowers are switched on. 

total current = .................................. [2]

(d) There is an electric component missing inside the blower. Name the missing 
component and state its function.

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

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

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

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

***End of Paper***

Fig. 13.2
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Paper 1 MCQ:

Qn Ans Qn Ans Qn Ans Qn Ans
1 A 6 A 11 A 16 C
2 B 7 D 12 C 17 B
3 C 8 C 13 D 18 C
4 A 9 B 14 D 19 C
5 B 10 D 15 D 20 B

Paper 2 Section A: 

1(a) (i) AB [A1] (ii)CD [A1]

1(b) average speed = ( )( ) [ ] = = 6.25 / [A1]

2(a) (i) W (with arrow) is at the centre of the rule exactly at the 50 cm mark [A1]

2(a) (ii) Using Principle of moments (50-35) x W+(80-35) x 4  = (35-10) x 8 [M1]
15W  = 200-180 =20, W=1.33 N [A1] 

2(b) moment arm of 4N must reduce OR move 4N towards pivot OR 0.4N position less than 
80 cm mark.(any value given that is smaller) [A1]
As the moment arm of 0.8 N is shorter, anticlockwise moment is smaller OR clockwise 

moment caused by weight is increased, Clockwise moment of 4N must be reduced.

3(a) Volume = 0.6x0.3x0.2 = 0.036 m3, mass = 0.036 x 25 [M1] = 0.9 kg [A1]

3(b) Weight = 0.9 x 10 = 9, Pressure (max) = 9/(0.3 x 0.2) [M1] =150 Pa [A1]

4(a) Water is a poor conductor of heat/ insulator so the heat cannot conduct easily from 
heater to Sensor Q by conduction. [A1]
Little convection occurs below heater at Sensor Q as heated, less dense water from 
heater rises above it [A1] while cold, more dense water replaces the risen water. 
By just mentioning about convection current affecting P and Q will not get any marks.

4(b) Lower the heater down 10cm /same level as Sensor Q OR bottom of the beaker [A1]
Now heated, less dense water from heater rises above it while cold, more dense water 
replaces the risen water, setting up convection current [A1]

5(a) Molecules sliding over one another [A1]
Molecules gain energy and overcome intermolecular forces [A1]
Molecules moved further apart [A1] 

5 / [A1]1]1]1]1]1]
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5(b) From graph, substance is liquid at 40 C. 
The molecules are arranged in a disorderly manner/ randomly [A1]
The molecules can slide past one another [A1] No mark if moving randomly.

6(a) (i)   image, label I [A1] (No mark if no label)
          Connect object through optical centre lens to image [A1]
 Connect object to lens, from lens to image [A1],

Note: Subtract only 1 mark for missing arrows or dotted rays or both.
6(a) (ii)   inverted, magnified or enlarged, real [2 ans correct for A1, 3 for A2] 
6(a) (ii)   projector [A1] 

7(a) The dust particles gain electrons from the wire mesh and becomes negatively charged. 
[A1]

7(b) The negatively charged dust particles are attracted towards the positively charged 
metal plate.[A1]  Like charges repel [A1] OR The negatively charged dust particles are
repelled away from the negatively charged metal plate.[A1] Unlike charges repel [A1]

7(c)    pattern must symmetrical with the neutral zone and
           arrow directions correct[A1]

8(a) v= f , Speed = 8000 000 x 0.04 [M1] = 320 000 000 m/s [A1]
8(b) time = (36000+44000)x 1000/320 000 000 [M1] ecf 8a= 0.25 s [A1] ecf 8a
8(c) Transmission of microwaves not affected/obstructed by cloud cover/water droplets and 

need no medium (in space) to transmit. [A1]
9(a) Pitch of Wave B higher [A1] than Wave A. Frequency of Wave B higher [A1] than Wave 
A, giving higher pitch 

to image e [[A1A1]]
age [A1],],

ssing arrows ororororoooo ddddototototttteted rarararaysysysys oooor rrr bobbb th
ged, real [2 annnnnnnnnnssssssssssssssssssssssssssssss cococococccocococcocococococococooooccocooooccocoooooooooocococoocooooooocooocooococoocoooooococoocooocoocooooooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrecececeeececeeceecececeecececececececeecececececcceeeecceccececcecececcceeccceeeeee t t t t for A1A1, 33 fofor A2] 

gain elellllllllllllelllllecececececcecececececececececcecccecececeecceceeeeeeeeee trtrtttrtttrttttrtttrtrttrttttttrtrtrrtrtrtrrronononooonononononononoonononononoonononoononoonoonooooonnnnnns s sssssssssssss frfrfrfrfrfrfrfrfrfrfrromooooooooooo  theheheheheheheheheheheheheheheeeeeeeeeeeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwire mem sh aaaandndndnd bececececomomomomes nnegegegegatatatattively 

egativev ly ccccccccccccccccccccccccccccccccchahahahahaaaaaaaahahaahaaaaaaaaaaaaaaaaaaaaaaahaaaaaaaaaaaaargrgrgrgrgrgrgrggrgrgrgrgrgrgrgrgrgrgrrgrgrgrrrrgrgrrrrgededeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee duuststsssssssssssssssstsssssssssssssssst partrtttrtrtrtttrtrtrtrttrtrtrtrtttrtrtrttrtttrtrttrtrrrrrrr iccccccccccccccccccccccccccccccccccccccles areeeeeeeeeeeeeeeeeeeeeeeeeeeee atatataataatataatataaaatatatataatatataaatatatataatatatttattatattttattaaaa trtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrttttttttt acaaaaaaaaaaaaaaaaaaaa ted towaaaardrdrdrds ss ththththe pos
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www.KiasuExamPaper.com 
380



9(b) Loudness of Wave B is the same [A1] as Wave A. Amplitude of Wave B same [A1] as 
Wave A, giving same loudness
10(a) When current is switched on. The iron core becomes an electromagnet[A1]. Based on 

the Right hand grip, North pole is induced by the electric current flowing in the coils of 
wire onto the right side of the iron core [A1] and like poles repel.  
By saying that it is North pole on the right of iron core with no reason and 
mentioning like poles repel will not get any mark.

10(b) The iron rod will be attracted to the iron core [A1] when current in turned on. Based on 
the Right hand grip, North pole is induced on the right hand side of the iron core which 
will induce an opposite pole onto the magnetic iron rod. [A1] Unlike poles attract.

11(a)       Critical angle is the angle of incidence in the optically denser medium when the 
angle of refraction in the optically less dense medium is 90 (*no optical word will be marked 
wrong)

11(b)       Critical angle = sin-1(1/1.42) [M1] =    [A1]

11(c)       – 6 3

                n of glass block = 
r
i

sin
sin = = 1.42 [M1], r = 20.6 [A1]

11(d)      Refracted ray bend towards normal [A1]
Emergent ray must be // incident ray[A1]

11(e)       When the angle of incidence in the optically* dense medium exceeds the critical 
angle, the light ray will no longer be refracted into the optically less dense medium and total 
internal reflection occurs. [A1] *Do not award marks if optical is missing

11(f)       As the angle of incidence in the optically* dense medium does not exceed the critical 
angle OR all the incident light rays on surface AB does nto exceed [A1], the light ray will 
always be refracted [A1] into the optically less dense medium and no total internal reflection 
occurs. *Do not award marks if optical is missing

y densnsere m
0 (*nooooooooooo ooooooooooopticicicccccccccccalaaaaaaaaaaaaa wo

=   [A[A[A[A1]

– 6 3

rrrrrrrrrrrrrrrrrrr
i

sinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
in ================================== ============ 1.42 [M[M[M[M[M[M[M[M[M[M[M[M[M[M[M[M[M[MMMM[M[MMMMMM[[ 1]1 , r rrr ============================ 22222222220222222 .6666 [A[A1]]

cted ray beeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeendndndndndnndndndndndndndndndndndndndndndndnnddddddddddddd tttttttttttttowowowowowowowowowowowwowwowowwwowowowowowowowowwowowowowwowwowwooooooo araraaaraaararararararaaraaararaaaararararaaraaararaararrrrarrrrdsdsdsdssdsdsdsssdsdsdsssdssdsdssddssdsdsdsddsdddds nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnorororororororororooorororororororororooroorororrrmamamamamamamammamamamamamamamamamamammamamammmammamamamamaammamamammaaamaaamaaallllllllllllllllllllllllll [A1]
mergentntnttntntntttntntntntntntntntnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn rrayayayayaaayayayayayaaayaaayaaaayayaaayayayaaaaayayaayaayayayaayaayyyyyyyyyy mussssssssssssssssssssssssst tttttttttttttttttttttttt bebebebebebbbebebbebebebebebebebebbbbbebbebbbbbbbb ////////////////////////////////////// / inininininininininininininiiiiiiiiiiiiiiiiii cciccccccccccccccccccccccccccccccccccc dededededdedededededddddedededededededddeddededdedededdeeeeeeeeeeeeeeeentntntntnttntntntntnttntntntntttntnttntntntnnnnnnnnnnnnnnnnnnnnn  rayayyyyyyyyyyyyyyyyyyy[A[A[A[A[A[A[A[A[A[AAA[AA[A[A[A[A[AA[A[AA[A[AAA[AA[AA[A[A[AAAAAAAAAAAAAAA[[[A[A[AA11]111
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12(a)       parallel [A1]

12(b) 1/Reff = 1/6 + 1/12 [A1] = 1/4 => Reff = 4 [A1]
12(c) Total Current = 6/18 = 0.333 A [M1]
Total resistance = 18 + 4 , emf = 0.333 x 22 [M1] = 7.33 V [A1] ecf 12b,c
12(d) potential difference = total EMF- V18 = 7.33 - 6 [M1] = 1.33 V[A1]
Current across 12 = 1.33/12 = 0.111 A [A1] ecf 12c
12(e) Increase Length of wire 2x doubles the resistance of wire. Reduce diameter/cross 

sectional area/ thinner wire by half doubles the resistance.[A1]. For the parallel circuit, the 

effective resistance is calculated to be higher, thereby increasing overall resistance [A1] of the 

whole circuit.

13(a) Series connection instead of parallel connection [A1]
Switch is connected to neutral instead of live wire [A1]
The casing is not earthed/ connected to earth wire [A1]

13(b)

[A3]

13(c) Current for 1 fan = Power / Potential Difference 
              = 600 W / 200 V = 3 A [M1]

         Current for 3 fan = 3 x 3 A = 9 A [A1]

13(d) Fuse  [A1]
          When the current in the circuit exceeds the current rating of the fuse, the fuse will melt 

or break[A1], thus preventing overheating/ fire. No mark if voltage is mentioned instead. 

1 fan

r the

asing ooooooveveveveveverarararararaall r

el connectionnnnnn [A[A[A[A[A[A[[[[[ 1]
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2
 

YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics/Chemistry) (Paper 1)  

1 A micrometer screw gauge is used to measure the diameter of a copper wire. 

Fig. 1.1 shows the reading when the anvil and the spindle are tightly closed. 
Fig. 1.2 shows the observed reading when the wire is placed between the anvil and the 
spindle.

 

Fig. 1.1 Fig. 1.2

What is the thickness of the copper wire?

A 1.67 mm
B 1.74 mm
C 1.81 mm
D 2.17 mm

 

2 The diagram below is a speed-time graph for a car.
 

 

 

 

 

 

 

 

Which two quantities are needed to find the average speed of the car for this 50 s 
period?

A the area under the graph and the total time taken  
B the gradient at 50 s  and the total time taken
C the initial speed and final speed  
D the maximum speed and the time taken to reach it
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YHSS/PRELIM/2019          Secondary Four Express Science (Physics/Chemistry) (Paper 1)[Turn Over

3 The following distance-time graph shows the distance travelled by a moving car.

 

 

 

 

 

 

 

Which feature of the graph gives the speed of the car?

A the area between the line and the distance axis
B the area between the line and the time axis
C the difference between the starting and finishing distances
D the gradient of the line

 

4 Forces of 25 N and 40 N act on an object in the directions shown.
 

 

 

 

 

 

Which arrow shows the direction of the resultant force on the object?
 

 

 

 

 

 

 

 

 

 

distance

time0 

0 
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YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics/Chemistry) (Paper 1)  

5 A boat of 3000 kg moves with a constant velocity of 7 ms-1 through a lake over a time 
period of 5 s. 

What is the resultant force acting on the boat?

A 0 N
B 1400 N
C 4200 N
D 21000 N

 

6 An Eskimo stands on snow wearing snow-shoes. The mass of the Eskimo is 40 kg and 
the snow-shoes have a total area of 0.5 m2 in contact with the snow. A 1 kg mass has a 
gravitational force of 10 N acting on it.

What pressure does the Eskimo exert on the snow?

A 20 N / m2

B 80 N / m2

C 200 N / m2

D 800 N / m2

 

7 A kite hangs freely on the branch of a tree and comes to rest in the position as shown 
in the diagram below. Which labelled point is most likely to be the centre of gravity of 
the kite?

 

 

 

 

8 Which of the following statements correctly describes a stable equilibrium?

A the centre of gravity rises before returning to its original height
B the centre of gravity drops
C the centre of gravity remains at the same height
D the centre of gravity drops before returning to its original height

 

 

D

B
A C

www.KiasuExamPaper.com 
387



5
 

YHSS/PRELIM/2019          Secondary Four Express Science (Physics/Chemistry) (Paper 1)[Turn Over

9 Water flows freely from a nearby reservoir into the condominium without any loss of 
energy. A pump is required to provide additional energy to lift the water into a storage 
tank at the top of the condominium. The gravitational field strength is 10 N/kg.

 

 

How much additional energy does the pump need to supply to lift each kilogram of 
water into the tank?

A 50 J
B 150 J
C 350 J
D 500 J

 

10 The hot water for a house can be produced by absorbing solar energy, using copper 
panels through which the water circulates.

What is the best finish for the top surface of the copper panels?

A clear plastic
B dull black paint
C highly polished
D white paint
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YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics/Chemistry) (Paper 1)  

11 The diagram shows a ray of light striking a plane mirror.
 

 

 

 

 

What must the angle of incidence be if the total angle between the incident and 
reflected rays is 80°?

A 40°
B 50°
C 80°
D 100°

12 The diagram shows an object placed 10 cm away from a converging lens which has a 
focal length of 5 cm.

 

 

At which point will the image be formed?

A F2
B Q
C Between O and F2
D Between F2 and Q

 

13 Radio waves, visible light and X-rays are all part of the electromagnetic spectrum.

What is the correct order of these components in increasing wavelength?

shortest wavelength longest wavelength
A Visible light Radio waves X-rays
B Visible light X-rays Radio waves
C X-rays Radio waves Visible light
D X-rays Visible light Radio waves

 

 

 

 

P F1 F2 QO

80° 
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14 A series of compressions and rarefactions are sent out from a loudspeaker cone as it 
vibrates backwards and forwards. The frequency of the vibration is 40 Hz.  

 

 

 

 

 

 

 

 A compression is found to be at point P. How much time would have passed before
the next rarefaction arrives at P?

 
 A 0.0125 s
 B 0.025 s
 C 20 s
 D 40 s

 

15 An electric bell is suspended in a bell jar as shown. An observer outside the bell jar can 
see the clapper striking the bell but cannot hear any sound produced by the striking. 
What is a possible reason?

 

 

 

 

 

 

A The bell jar contains a vacuum. 
B The bell jar is filled with inert gas.
C The bell jar is filled with water.
D The bell jar has very thick glass walls.

 

16 The amplitude and frequency of a sound wave are both increased. How are the 
loudness and pitch of the sound affected?

loudness pitch
A increased raised
B increased lowered
C decreased raised
D decreased lowered

 

P
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YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics/Chemistry) (Paper 1)  

 

17 A piece of wire 0.5 m long has an area of cross-section of 1 mm2. Which wire of 
the same material A, B, C or D has twice the resistance?

length / m area / mm2

A 0.25 1.0
B 0.25 2.0
C 0.50 0.5
D 0.50 2.0

 

18 An electric oven rated at 3500 W operates from a 240 V mains. 
What is the correct fuse rating for its plug to be connected to the mains socket?

A 13 A
B 16 A
C 20 A
D 30 A

 

19 The diagram shows the three wires of an electrical mains supply connected to an 
electric water heater.

 

 

 

 

What are the currents in the neutral and earth wire corresponding to a current of 
4 A in the “live” wire?

neutral earth
A 4 A 4 A
B 4 A 0 A
C 2 A 2 A
D 0 A 4 A

 

 

 

 

 

 

 

 

 

mains

supply

water

heater

live 4A

neutral

earth
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YHSS/PRELIM/2019          Secondary Four Express Science (Physics/Chemistry) (Paper 1)[Turn Over

20 The diagram shows the shape of the magnetic field lines near a current-carrying 
conductor.

 

 

 

 

 

 

 

 

The current in the conductor is flowing into of the plane of the diagram.
Which row correctly states the direction of the field lines and compares the strength of 
the field at points P and Q?

direction of field lines stronger field at

A
B
C
D

clockwise
clockwise

anti-clockwise
anti-clockwise

P
Q
P
Q

P

Q
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21 The conical flask contains compound X which is present in solid, liquid and gaseous states.

Which of the following is not correct?

A A gaseous X molecule has a lower mass than a liquid X molecule.
B Energy is released when X changes from gas to liquid.
C Gas X molecules occupy a larger space than same number of liquid X molecules.
D Solid X molecules vibrate about fixed positions.

22 The following diagrams show two methods of gas collection.

Which row gives the properties of a gas which could be collected by both methods?

property 1 property 2
A insoluble in water denser than air
B insoluble in water less dense than air
C soluble in water denser than air
D soluble in water less dense than air

23 Substance E melts at -114 °C and boils at 78 °C. It is soluble in water. 

Which method can be used to obtain a significant amount of a pure sample of E from a 
mixture of E and water?

A crystallisation 
B filtration
C fractional distillation 
D paper chromatography

gaseous X

solid X

liquid X

measuring 
cylinder

gas gas jar

gaswater
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24 Which of the following diagrams shows the arrangement of the atoms in stainless steel?

25 The following apparatus can be used in the measurement of volumes of liquids:

I 25 ml beaker
II 50 ml burette
III 25 ml graduated measuring cylinder
IV 25 ml pipette

Which of the following shows the correct order of increasing accuracy of these apparatus?

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

26 The following graph shows the temperature changes when a 1:1 mixture of methanol  

If a 3 cm3 fraction of the distillate was collected at each of the points A, B, C and D indicated 
on the graph, which fraction would contain the highest proportion of propanol?

A B

C D

key

= iron atom

= chromium atom

= carbon atom

temperature (oC)

volume of distillate(cm3)

A
B

85 --

70 --

65 --

80 --
C

D

x
x

x75 --

x
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27 Nitric acid can be decomposed into nitrogen dioxide, water and oxygen as shown in
the equation given below.

4HNO3 2(g)  +  2H2O(l)  + O2(g)

What volume of gas would be produced if 12.6 g of nitric acid was used?

A 1.2 dm3

B 4.8 dm3

C 6.0 dm3

D 8.4 dm3

28 An element X has two isotopes, 238X and 235X.

How does 238X differ from 235X?

A It has 3 more neutrons.
B It has 3 more neutrons and 3 more electrons.
C It has 3 more protons.
D It has 3 more protons and 3 more electrons.

29 Which of the following pairs of ions cannot be distinguished using aqueous sodium 
hydroxide?

A Ca2+ and Fe2+

B Cu2+ and Fe3+

C NH4+ and H+

D Pb2+ and Zn2+

30 What are the two reagents that cannot be used to prepare a soluble salt of magnesium 
ethanoate?

A magnesium and ethanoic acid
B magnesium carbonate and ethanoic acid
C magnesium hydroxide and ethanoic acid
D magnesium nitrate solution and potassium ethanoate solution
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31 The electrical properties of four substances W, X, Y and Z are shown below:

substance electrical property
W conducts electricity only in aqueous solution
X conducts electricity when molten and in solid state
Y conducts electricity when molten and in aqueous state
Z does not conduct electricity under any conditions

What could these four substances be?

W X Y Z
A CaCl2 HCl P Pb
B HCl Pb CaCl2 P
C P CaCl2 HCl Pb
D Pb P CaCl2 HCl

32 Metals W, X, Y and Z are placed in salt solutions as shown in the table 

result of placing metal in solution of 
salt of W salt of X salt of Y salt of Z

W no reaction X displaced Y displaced no reaction
X no reaction no reaction no reaction no reaction 
Y no reaction X displaced no reaction no reaction 
Z W displaced X displaced Y displaced no reaction

What is the order of reactivity of the metals from most reactive to least reactive?

A
B
C
D W
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33 The figures below show the particles in a substance at two different temperatures but at the 
same pressure.     

Which of the following most likely indicates the melting point and boiling point of the 
substance?

A 180 200
B 23 80
C -78 13
D -123 -10

34 Which of the following shows the correct trends down the group for the melting point, 
density and atomic radius of alkali metals?

melting point density atomic radius
A increasing decreasing increasing
B decreasing increasing increasing
C increasing increasing decreasing
D decreasing decreasing decreasing

35 In which of the reaction is the underlined substance acting as an oxidising agent?

A Cl2 + 2FeCl2 2FeCl3

B 2HCl + MgO MgCl2 + H2O
C CuO + H2 Cu + H2O
D ZnO + CO Zn + CO2

- -5
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36 Some crystals of magnesium carbonate were added to an excess of sulfuric acid at room 
temperature. 

The volume of carbon dioxide produced was measured over a period of time. The results 
are shown in graph S.

The experiment was repeated and graph T was obtained. 

Which change was used to obtain the results shown in graph T?

A Acid of the same volume and half the original concertation was used. 
B Half the mass of magnesium carbonate was used.
C Larger crystals of magnesium carbonate were used.
D Using a lower temperature. 

37 Rice mills face a greater threat of explosion from production of rice flour compared to rice 
silos which store rice grains.

Below are four statements which can explain why rice mills have a higher possibility of 
explosion occurring.

I The combustion of rice flour is exothermic.
II Rice flour is less combustible than rice grains.
III Rice flour dust has a larger surface area than rice grains.
IV Rice flour catalyses the combustion of gaseous fuel in the mills.

Which of the above are true?

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

volume of 
carbon dioxide 

/ cm3

time/ min

graph S

graph T

100

50

0
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38 A student investigated the reaction of vegetable oils with hydrogen. 100 cm3 of hydrogen was 
bubbled through 1 g samples of four vegetable oils containing a suitable catalyst. The volume 
of hydrogen gas remaining after each experiment was recorded in the table below.

vegetable oil volume of hydrogen gas remaining/ cm3

P 100
Q 87
R 63
S 0

Which vegetable oils are unsaturated?

A P, Q and R
B Q and R
C Q, R and S
D S only

39 When ethanol is left standing in the air for some time, it becomes acidic.

Which chemical equation represents this change?

A CH3CH2 3CH2CO2H
B CH3CH2OH  +  O2 3CO2H  +  H2O
C CH3CH2OH  +  3O2 2 + 3H2O
D 2CH3CH2OH  +  O2 3CO2H  +  2H2

40 The table shows the observations made when an organic compound X reacts with aqueous 
bromine and acidified potassium manganate(VII)

reagent observation
aqueous bromine no visible reaction 

acidified potassium manganate(VII) purple solution turns colourless

What is compound X?

A ethane
B ethanoic acid
C methanol 
D propene 

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

Answer all the questions in the spaces provided.

1 Fig. 1.1 shows a catapult used to project an object. Force F pulls back the object, 
creating a tension in the rubber cords.

Fig. 1.1

The tension force in each rubber cord is 20 N and the two cords are 60° to each other 
as shown in Fig. 1.1. By making a scale drawing of 1 cm : 4 N, find the resultant of
these two tension forces acting on the object.

resultant force =  ….…………………... N [3]
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2 Fig. 2 shows a claw hammer being used to pull a nail out of a piece of wood.

Fig. 2.1

(a) Explain why the force at the nail is greater than the force exerted at the handle of 
the hammer.

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

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

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

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

(b) The hammer rotates about the pivot, X, when the nail is being pulled out. A force 
of 6 N is applied at the end of the hammer’s handle as shown in Fig. 2.1.
Calculate the force on the nail.  

force at the nail =  ….…………………... N [2]
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3 Fig. 3.1 shows a small ball bearing rolling down a hemispherical bowl of radius 14.0 cm. 
The ball bearing has a mass of 1 kg. The inner surface of the bowl is slightly rough. 
(g = 10 N/kg)

(a) Calculate the gravitational potential energy of the ball bearing when it is released 
at a vertical distance of 10.0 cm above A, which is the bottom of the bowl.

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

(b) Hence or otherwise, find the maximum possible speed of the ball bearing at A.

maximum speed = …………….. m/s  [2]

(c) When the ball is released at C, explain why the ball bearing is only able to reach B
using the principle of conservation of energy.

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

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

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

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

Fig. 3.1
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4 Fig. 4.1 shows a vending machine that can serve a hot cooked ready-to-eat meal. It
has a storage space for frozen food at the bottom of the machine. The cooking
compartment is separated from the storage space.

(a) In terms of thermal energy transfer, explain why the cooking compartment is at 
the top while the storage space for frozen food is located at the bottom of the
vending machine.

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

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

(b) Suggest one way to reduce thermal energy transfer between the cooking 
compartment and the storage space for frozen food.  

………………………………………………………………………………………………

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

(c) What colour should the vending machine be in order to reduce heat gain to the 
storage space for frozen food? Explain your answer.

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

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

Fig. 4.1 

storage space for 
frozen food

cooking 
compartment to cook 
and serve hot food
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5 Fig. 5.1 shows the wave crests viewed on the surface of a ripple tank (not drawn to 
scale).   

Fig. 5.1
(a) State what is meant by a wavefront.

……………………………………………………………………………………………….

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

(b) The wavefront shown at position A in Fig. 5.1 takes 5.0 s to travel to position F.
Determine

(i) the wavelength of the wave,

                                                       wavelength = .……………………. m [1]

(ii) the speed of the wave,

speed = ………………… m/s  [1]

(iii) the frequency of the wave.

frequency = ………………… Hz [1]

0.15 m
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6 Fig. 6.1 shows the position of an object O and a thin converging lens with its focal 
points, F.

Fig. 6.1

(a) On Fig. 6.1, draw two rays from the top of O to locate the top of the image. 
Draw in the whole of the image. [2]

(b) State the characteristics of the image produced.

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

(c) State an application for this arrangement of object and lens.

………………………………………………………………………………………… [1]
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7 Fig. 7.1 shows the base of a large thundercloud which is negatively charged above a 
tall building. A lightning flash occurs as the thundercloud loses some of its charge to the 
ground.

Fig. 7.1

(a) (i) State if the tip of the lightning conductor is positively or negatively charged.

………………………………………………………………………………… [1]

(ii) Explain how the tip of the lightning conductor becomes charged, as stated in
(a)(i).

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

………………………………………………………………………………… [2]

(b) (i) One lightning flash delivers an average current of 10 000 A to the ground for 
a duration of 0.0002 s.
Calculate the amount of charge that is transferred during this flash.

charge = ………………… C [1]

(ii) Assuming that there is a potential difference of 4 MV between the 
cloud and the ground, calculate the energy dissipated during the flash.

energy = ………………………… J [2]
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8 Fig. 8.1 below shows a circuit containing two lamps connected in parallel to a 12 V
battery. Each lamp is rated 12 V, 2.0 A.

Fig. 8.1

(a) State the current passing through the battery.

current = ………………. A [1]

(b) Calculate the resistance of each lamp.

resistance of each lamp [2]

(c) Hence, calculate the total resistance in the circuit.

total resistance [2]

12 V

12 V , 2.0 A

12 V , 2.0 A
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9 Fig. 9.1 below shows the wiring inside an electric iron.

(a) Describe the fault that occurs that causes current to flow in the earth wire.

……………………………………………………………………………………………..

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

(b) The iron has a power rating of 1500 W and is connected to a 240 V mains 
supply.

(i) Calculate the current passing through the iron when in use.      

current = …………………. A [1]

(ii) If electricity costs 15 ¢ per kWh, what is the cost of using the iron for 
10 hrs?

cost = ……………… ¢ [2]

heating 
element

earth wire

neutral wire

live wire

metal plate

Fig. 9.1 
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10 A coil is wound on an iron core. It is placed near a permanent magnet, as shown in Fig. 10.1.

(a) The current is switched on. Explain why the permanent magnet moves away 
from the iron core.

…………………………………………………………………………………………….

…………………………………………………………………………………………….

……………………………………………………………………………………… [2]

(b) The current is switched off and the permanent magnet is replaced by an iron rod.
State and explain what will happen to the iron rod when the current is now   
switched on.

…………………………………………………………………………………………….

…………………………………………………………………………………………….

……………………………………………………………………………………… [2]

Fig. 10.1 

N S
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Section B
Answer any two questions in this section.

Write your answers in the spaces provided.

11 A train as shown in Fig. 11.1 travels from one station to the next. It starts from rest at 
time t = 0 and accelerates uniformly for the first 20 s. It accelerates uniformly for the 
first 20 s. At t = 20 s it reaches its top speed of 30 m/s. It then travels at  this speed for
a further 30 s before decelerating uniformly to rest. The total time for the journey is 
60 s.

(a) On Fig 11.2 below, plot a speed-time graph for the motion of the train.

                                                                 Fig. 11.2                                                            [3]

(b) Explain what is meant by uniform acceleration.

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

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

Fig. 11.1 

speed /

m / s

time / s
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(c) By using your graph in Fig. 11.2, calculate

(i) the acceleration of the train.

acceleration = ………………… m / s2 [2]

(ii) the total distance between the two stations.

total distance = …………………… m [2]

(d) The train is stopped by applying the brakes. Various factors can affect the braking
distance of the train. State and explain how the braking distance of the train is
affected by carrying more passengers.

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

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

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

………………………………………………………………………………………… [2]
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12 (a) Fig. 12.1 shows what happens to three rays of light as they enter an optical fibre 
glass of uniform refractive index

Fig. 12.1

Fig. 12.2 gives information about the three rays as it passes through the fibre.

ray 1 0 0
ray 2 20 13
ray 3 35 X

                                                     Fig. 12.2

(i) Using data for ray 2 from Fig. 12.2, calculate the refractive index of the glass.

refractive index = …………………….. [2]

(ii) Calculate the angle of refraction X for ray 3.

angle of refraction X = ……………………..° [2]

(iii) Using information calculated from (i), calculate the critical angle of the light in 
the fibre glass.

critical angle  = ……………………..° [2]
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(iv) Explain why the light does not escape from the sides of the optical fibre.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

…………………………………………………………………………………… [2]

(b) Explain why ray 1 does not bend when entering the optical fibre glass from air, but 
rays 2 and 3 bends.

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

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

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

…………………………………………………………………………………………. [2]
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13 Some melted crystals are allowed to cool. A student records the temperature of the 
melted crystals at regular intervals in Table 13.1, until there was no further change in 
temperature. The temperature of the room was at 25 °C.

Fig 13.1

time t
/mins 0 2 4 6 8 10 12 14

temperature
/°C 78 59 52 52 52 40 38 25

Table 13.1

(a) (i) Plot the cooling curve for the substance on Fig. 13.2 from t = 0 s to t = 16 s.

Fig 13.2
[2]

2 4 6 8 10 120
20

30

40

50

60

70

80

temperature
/ °C

time t / mins
14 16
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(ii) Explain the shape of the graph that you had drawn in (a)(i).
(Note: You may label segments of the graph with alphabets to assist with
your explanation)

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………….. [2]

(iii) Describe, in terms of the movement and arrangement of particles, what is 
happening during solidification.

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………….. [2]

(iv) Complete the following sentence:

As the substance cools, its ……………….. energy decreases. [1]

(b) Fig 13.3 shows the process by which molecules near the surface of water escape.

Fig 13.3

(i) What is the name of the process seen in Fig 13.3?

………………………………………………………………………………….. [1]

(ii) What effect does this process named in (b)(i) have on the temperature of the 
water?

…………………………………………………………………………………………

………………………………………………………………………………….. [1]

(iii) When the temperature is increased, describe and explain any change in the 
process named in (b)(i).

…………………………………………………………………………………………

………………………………………………………………………………….. [1]
END OF PAPER
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2019 Yuhua 4E/5NA Science Physics Prelimin Paper 1 Answer Scheme

1) C 2) A 3) D 4) B 5) A
6) D 7) C 8) A 9) B 10) B
11) A 12) B 13) D 14) A 15) A
16) A 17) C 18) B 19) B 20) A

2019 Yuhua 4E/5NA Science Physics Prelimin Paper 2 Answer Scheme

1

Construction of parallelogram [1]
Resultant force = 34.4 N [1]
Direction of resultant force correctly indicated [1]

2 (a) The distance from the nail to the pivot is nearer than the distance from the handle
to the pivot.  [1]
By principle of moment, a small force exerted at the handle will create a larger
force at the nail. [1]

(b) By principle of moments
Total clockwise moment = total anti-clockwise moment
6 N x 0.2 m = f x 0.05 m [1]
F = 24 N [1]

3 (a) Ep = mgh = 1 x 10 x 0.1 = 1 J [2]
(b) Gain in K.E = Loss in G.P.E = 1 J [1]

1 = ½ mv2

2 = v2 ,   v = 1.414 = 1.41 m/s [1]
(c) Some of the energy is converted to thermal energy. [1] The remaining of the 

energy is converted to GPE at B. [1]

nc
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Theeeeeeeeeeeeeee didiidididididddiddididddddiiidiidididiidididdddddddd ststssstststststststststsstststststststststaaaaaaaanaaaa ce ffffrorororommmm ththththe nail
the pivvvvotototot.... [[[[1]1]1]1]
princncipiplele of m
e at the
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4 (a) This is because cold air in the frozen food storage is denser and will remain at the 
bottom [1] while hot air in the cooking compartment is less dense and will remain 
at the top in the cooking compartment / will not sink to the storage space [1]

(b) There should be an insulating material between the cooking compartment and 
storage space. This would reduce thermal energy transfer by conduction. OR
The exterior of the cooking compartment should be light-coloured to reduce the 
loss of thermal energy by radiation.[1]

(c) The exterior should be painted in white. [1]
The white exterior is a bad absorber, so heat gain from the hot oven is reduced. [1]

5 (a) Imaginary line joining up points with the same phase of neighbouring transverse 
waves together. [1]

(b) (i) 0.15 / 5 = 0.03 m [1]
(ii) s = D / t = 0.15 /5 = 0.03 m/s [1]
(iii) = 0.03 / 0.03 = 1 Hz [1]

6 (a) Two correct rays [1]
Draws correct image from two rays.[1]

(b) Real, inverted and magnified [1]
(c) Projector or photographer enlarger [1]

7 (a) Positive charges [1]
(b) As the base of the thunder clouds are filled with negatively charged particles, the 

electrons / negatively charged particles in the copper strip will move from the tip 
to earth [1] since like charges repel [1].

(c) (i) Q = It = 10 000 x 0.0002 = 2 C [1]
(ii) W =VQ  

= 4.0 x 106 x 2 OR 4.0 x 2 [1]
= 8.0 x 106 J [1]

8 (a) Current = 2 + 2 = 4 A [1]
(b) Resistance of each lamp = [1]

                                         
(c) = + [1]

Rtotal

9 (a) The earth wire touches the metal plate of the iron. [1]
(b) (i) use of I = P/V

= 1500/240       
= 6.25 A  [1]

(ii) use of E = Pt

eighbour

from twowoowooowoowoowowowoooowowooowowowowoowoowowowowoowowoowowwwwwwwwww  rays.[1[1[1[1[1[1[1[1[1[1[1[1[1[1]]]]]]]
d magagagagggaggggagagagggagaggagagggaggagaggaggagagaggaggaggagggnininnnnnnininniinnnnninnnniininnnnninininnnnnnnnnnnnn fififfifffififfiffiffffififfffffifififififfifffffiiifiiededdededeededdedeeeddededddeeeeeeeeeeeeeeeeee [[[[[[[[[[[[[[[[[[111111111111111]]]]]]]]]]]]]]]

photogrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrapapaapaapapapapapapapapaapapapapaapapapapaapppaappapaapppapapppaapppapppppppppppppppphehehhhhhhhehhhhhhhhhhhhhhhhhhhhhhhhh r rrrrrrrrrr eneneeeeeeeeeeeee laaaaaaaaaaaaaaaaaaargrgrgrgrgrgrgrgrgrggrrrrrrrrr eereeeeeeeeeeeee  [1]

Posititiiiiivevevevvevvevvveevevveevevevveevee charararrarrarrrrrarrrrrrrrrrrrrrgegegegegegegegegeggegeeeegegeegeeegegegegeeegeeeeegegeeesssssssssssssssssssssssssssssssssssssssss [1[1[1[1[1[1[1[1[1[[1[1[[1[1[1[1[1[1[1[111111111111111111]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]
(b) AsAsAsAsAsAsAsAsAsAsAsAsAsAsAAAAAAAAA tttheeeeeeeeeeeeeeeeee bbbbbbbbbbbbbbasaaaaaaaaaaaaa e ofofofofofofofofoffoofoffofofffoofoffofoffofofffoofofoofoffofofofoooofoofofooooo ttttttttttttttttttheheheheheheheheheheehehehehehehe tttttttttttttttttttttttttttttthuhuhuhuhuhuhuuhuhuuhhuhuhuhhuuhuhuhuhuuhuuuhuuuuuuuuuuuuuhhhh ndndndndndndnddndndndndndnddndndndddnddndnddnddnnnnnnnnnn eeereeererererereeerererereererereererereeereereeeeerrrrrrrrrr cccccccccccccccccccccccccccccccccclololllllllllllllll udssssssssssssssssssssssssssssssssssssss arararararararararaarraarararaaaaraaarararraraaarraraararararararraararaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee fifffiffififfififffiffffifffffffififififfffififffffiiffiiiiififiiifilllllllllllllllllllllllllllllllllllllllllllllllllllllllllll edededededededededededededededededededededdedededededddddedededdeddeddedeededdeeeeeededdeededddddd with nenenenenenegagagagagagatitititititively ch

eleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee tronnnnnnnnnnnnnnnnnnssssssssssss / / //////////// neeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeegagagagaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaattttttttit velyyy cccccccccccccccccccccccccchahahahahahahhhahahahahahahhaaaaaaaaahaaaahaaahaaahaaaahaaaaaaaaaargrgrgrgrgrgrgrrrrrrgrgrgrgrgrrrrrgrgrgrgrgrrgrrrgrgrgrgrggrggrgggggggrgggggrgggggggededddeddededededdddeddddededdddddededededddddddededdededdedddedededdeedeeeedddee ppppppppppppppppppppppppppppppppppppppppppppppppppppppppppaaararaararrararaaarrrrraaa titititiitiitiititiitiitititittttt clclccclclcclclclcclcclccclcclclclcclclclccclccclclcllcllclcclc eseseeeeeeesesseeseeeessseeeseeesseesseeseeeeeeeeeeeeeeeeee  in the e e eee cocococococoppppppppppppper stri
toototototototootottotototototototottottototototoototoooooooooo earth [[[[[[[[[[[[[[[[[[1]1]1]1]111]1]1]1]1]1111111 ssssssssssssssinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnncececcecececcececcececececcececeeeeeeeeeeeeeeee like chchchchchchhchchhchchchhchchchhhhhhchchhhhhhchhararararaaaraaarararararaaraarraaarrarrarrrarrraaa gegeggegegegegegegeegegegegegegegegeegegeegegegegggegeeggegeggegegegggegeegegggggggggg s s rerererererererererererererrerererrerererererrererererereereerereeeereerreeeeeeeeeepepepepepeepeepepeppeepeeepepeepepepepeepepeeepepepepepepeepppepepeepppeppeeeppppepepeepppppppppp ll [1[1[1[1[11[1[1[1[1[1[1[11[1[1[1[1[11[[11[1[1[1111[1[11[1[1[1111[1[1[[[[[[[[[ ].].....

(ccc)))))))))))))) (i(i(i(i(i(i(i(i(i(iii(i(iiiiii(i(i((i((((( ))))))))))))))))))))))))))))))) Q Q QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ = Itttttttttttttttt ==== 110000000000000000 00000000000000000000000000000000000000 00000000000000000000000000000000000000000000 x xx xx x x xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 0.00.0.0.0.0.0.000.000.0.00.00.00000000000000000 000000000000000000000000000000000000000000000 02 = 2 CCCCCC [[[[[[1]1]1]1]1]1]
(i(i(i((i(i(((((i(i((i(((((i(((i((((((i((((((i(i(i(i(i(i(ii) WWWWWWWWWWW WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW =V=V=V=V=V=VVV=VVVV=V=VV=VVVV=VVVV=V=VV=VVV=V=VV=V=V=V= Q  

== 4.00 x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 10101010101010101010101010100101001000100000000000010001000010100101111001000000000006666666666666666666666666666666666666666666666666666 x x xxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxx xxxxx 2 2 2222222222222222222222222222222222222222222222 OROOOOOOOOOOOOOOOOOO  4.000000 xxxxxx 222222 [[[[[1]]]]]]]
========================== 88.88.88.8.8.88.88.88888.8.888888.8888.8.888.8.88888888888888 000000000000000000000000000000000000000 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1010111010101000111111001010111101110110011011111111111 666 J [1]]]]]]

urrent ====== 2 2 2 22 2 ++++++ 222222 = 4 A
sistananananannnccccec of e
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= 1.5 x 10
  = 15 kWh [1]        
use of Cost = E x unit cost

= 15 x 15  
= 225 ¢ or $2.25 [1] allow e.c.f for cost, if working shown

10 (a) When the current is switched on, the iron core becomes an electromagnet. By 
applying the right-hand grip rule, we find that the right side of the iron core 
becomes the N-pole of the electromagnet. [1] As like poles repel, the permanent 
magnet moves away from the iron core. [1]

(b) When the current is switched on, the iron core still becomes an electromagnet 
with the right side as the N-pole. Due to the magnetic field created by the 
electromagnet, the iron rod becomes an induced magnet with the left side of the 
iron rod becoming an induced S-pole.[1] As unlike poles attract, the iron rod will 
be attracted to the iron core.[1]

11 (a) Straight line graph with a positive slope from (0,0) to (20,30).[1]
Horizontal graph from (20,30) to (50,30). [1]
Straight line graph and going downhill from (50,30) to (60,0). [1]

(b) Rate of change of velocity is constant OR
Change of velocity per unit time is constant     [1]

(c) (i) acceleration = (v-u)/t
= (30 ms-1 – 0 ms-1) /20s [1]
= 1.5 ms-2 [1]     

(ii) Area under speed-time graph = total distance 
= ½ (30 + 60)(30) m       [1]
= 1350 m (allow e.c.f if wrong graph is plotted) [1]

(d) Train has higher inertia due to larger mass.  [1]
Braking distance of train increases. [1]

12 (a) (i) n = sin i / sin r
= sin 20 / sin 13 [1]
= 1.52 [1]

(ii) n = sin i / sin r
1.52 = sin 35 / sin X [1]

[1]
(iii) n = 1 / sin c

c = sin -1 ( 1 / 1.52 ) [1]

(iv) light makes an incidence angle greater than the critical angle in the optically 
denser medium [1]
Light undergoes total internal reflection where angle of incidence is equal to 
the angle of reflection [1]

(b) Rays 2 and 3 bend away from the normal as they pass from glass into 
air. Rays 2 and 3 travel in air (optically less dense medium) faster thus they 
bend away from the normal. [1]
Ray 1 does not bend because its angle of incidence is zero.[1]

eate
t with the

poles atatatttttrtrtrtrtrtracacacacacact,t,t,t,t,t,, the

slope from (0,,,,0)0)0)0)0)0)0)0)0))0)0)0))))))))))) ttttttoooooo (2(2(2222( 0,00000 30).).).).).).[1[1[1[1[1[1]]]]]]
to (5000,3,,,,,,,,,,,,,,,, 0). [1]]]]]]]]

ing downnnnnnnnnnnnhihihihihihihihihihihhhh llllllllllllllllllllllllllllllllllll frorororororoooooooooooooooooooooooooooooooooooom mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm mmmmm mmmmmmmmmmmmmmmmmmmmmmmmmm mmmmmmmmmmmmmmmm (5((5((5((5(5(5(5(5(5(5((5(5(5(5(5(5(5(5(5(5(55(5((5(5((((5(((55(5((((((555(((((5((5(5(((5(5(((((5(5((((((((((((((5(5(5(((((((((((((((( 00,000,00,0,0,0,0,0,0,00,000000,0,000000,0,0,0,0,0,0,0,0,0,0,0,0,00,,30303303030303030303030303030303030303030303030303030303030303030303030303030) ) ) ) ))))) ))))))))) )))))))))) ) )) ) )) ) )) totototoooootoootootototoototttttottttototttottttttttotttotottotttttototttttoototttttttotootoottoooottotooootoo ((((((6066 ,000000)))))). [1[1[1[1[1[1]]]]]]
locity issssssssssssssssssssssssssssssssssss coccococcocococococococococococonstantntntntntntnntnntntntntnt OOOOOOOOOOOOOOOOOORRRRRRR

ty perererrrerrrrrrerrrrrrrrrrrrrrrrrreee uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuunininnnnnninninnnnnninnnininninnnnnnnnnninininnnninininiiit t ttttttttttttttttttttttttttttttt tit mememmmememeemmmmeeemmmememememmee is consnsnsnsnsnsnsnsnsnsnsnnsnsssstatatatatatattatatatatatattatatataaaaaaaaaaaaaaaaaaaaaaaant    [[[[[[[[[[[[[[[111111111]11111
ration = (((((((((((((((((((((((((((((((((((vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv--u)/t/tttttttttttttttttttt

(30 msmsssssssssssssssssssssssssssssssss-1 – 0 msmsmsmsmsmsmsmsmsmsmsmssmsmsmsmsmsmsmsmssmssssmsssmssmmmmsmmmmmmmmmm -1-1-11111111111111)))))))))))))))))))))))))))))) /2/2/2/22/22222222/2/2222/2/22/22/22222/2/22/2/2/222/2/2////22/2/2/////20s0s00000000s0000s00s00000s000s0000s00000s00s0s0s0s0s0s0s0s0s [1[1[1[1[1[1[11[11[1[1[11[11111[1[1[111[1[1[[[[[[[[[ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]
= 1.5 msmsmsmsmsmsmmmmmmsmmsmsmmmmsmmmmmmmsmsmmsmmmmmsmmmmmsmm -22222222222222222222 [1[1[[1[[[[1[[1[1[1[1[1[1[1[1[[[1[[[1[1[[[[11111111111111]]]]]]]]]]]    

(ii) ArArArAArAAAAArArAArrArAArAArrArArAAAA eaeeeeeeeeeeee  undndnnddndnnndndndnddndnnndnnnnnnnnnnnndnnn erereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ssssssssssssssssssssssssssssssssssssssspepepepepepepepeepeeepeepeepepeepeepeeeepppppppppppppppppppp ededeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee -titititititititititititittititittttttittittttttitttttttiiiiiimememememememememememeeemeeemeeemeeemeeeeeemeeeeeeeeeeeee gggggggggggggggggggggggggggggggggrararararararararararrrararrarrrrraraaaaaaaphphppppppppppphppphphppppppppppppppppppppppppppp  = ttotototootootooototototoottoootoototoototottooooototoottooo alalalal ddddddddddddddddddddddddddddddddddddddddddddddisisissisisissisissisisissisisisissisisssissistatatatatatatataaataataataatataatatataaaaatatatatataaaataaaaatataataaatataaaaaaancncncncncncncncncncncncncncncncncnccccccccccccccccceeeeee
================== ½ ½ ½½½½½½½½½½½½ (30 +++++++ 66060660660606066060606060606066060606666666666666666666 )()())()()()()()())()())()()(303030303030330303030333303033033303330303033330330000000000000000) ) ) ) ))))) mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm      [[[[1[1[[[[[[[[[[[[[[ ]
= 1313113131331313133111311313111 550555555555555 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm (a(((((((((a((((((((((((((((((((((((( llow eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.c.c.c.c.c.c.c.c.c.cccccc.f.fffff.ffffffff.f.f.ffff.ff.f.f.f.ffffff.ffffff iiiiiiiiiiiiiiiiiiiiiiiiif f fffff fffffffffffffff f ffff f ff ffffffff wrwrwrwrwrwrwrwrrwrrrwrwrwrrrwrwrwrwrwrrwrwrrrwrwrrwwwwwwwwwwwwwwrwwwwww onononononononononononononononononononoonnononononnononoonononnnnonnonnononononnnoononnooooooong g g g ggg g g g g gg ggggggggggggggggggggggggggg grgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrapapapapapapapapapapaapapappapapapapaaappaapaaappapappapppapapappapapppppaaphhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh is plolottttttttttttedededededed)))))) [1[1[1[1[1[1]]]

(d(d(d(d(d(d(d(d(d(d(d(dd(d)))))))))))) rrTrTrTrTrrTTrTrTrTrrTrTTrTrTrrrTrrrrTrTrrrrrrrrrrrrrrrrrrrraiaaaaaaa n hassssssssssssssssss hihihihihihihihihihihihihihighghghghhhhhghghhghghhghhhhghhhhhghhhghhhhhhhhhhhhhhhhhhhhghhghhhhhherereeeeeeereeeeereeererrrrreerrr inertiaaaaaaaaaaaaaaaa ddddddddddddddddddddddddddddddddddddddddddueueueueueueueeueueueeueueueeueueeeueueeueuueueeueeeuueueueueueuuuueeeueeu  to o oo oo ooooooooooo o ooo ooo ooooooooooooooooooo lalalaalalalalalaaalalaaaaaaaaaaaaaaalalaaalalallalllaaalaaaaaaaargrgrgrgrgrgrgrgrgrgrrgrgrgrgrrggrgrggrrrgrgrgrggrrrgrrgggrrrrggrgrgggggrgrrrrrr erererererrrrererrrrrrrrrrrrrrrrrrrrrrrrrrrr mmmmmmasasasasasasssssss..... [[[[[[11111]1
BrBrBrBrBrBrBBrBrBrBrBrBBrBrBBrBrBBBrBrBrBBBrBBBrBrBBrBrBrBrrrBrBrrrrBrBrrB akakakakakakakakakkkakakakkakakakakakkkakkakakkaaaaaaaaaaaaaaaaaaaa ininininininininininiinininininiinininininininnnnnnnnnnnnnnnnnngggggggggggggggggggggggggggggggggggggggg diststsststsststsstststststsssstttttsttstttttttanaaaaaaaaaaaaaaaaaaaaaaaaaa ce ooooooooooooooooooooooooooooooooooooooooooof f ffffffffffffffffffffffffffff f trtrttrtrtrtrtttttrtrttrtrtrtttrtrttrtrttttrrttrtrrrrrrrrttttt aiaiaiaiaiaiiiaaiiiaiaiiiaiaiiaiiaaaaaaaaaaaaaaaaaa nnnnnnnnnnnnnnnnnnn ininiininininiininiiinininininnincreasessssss. [1[1[1[1[1[1]]]]]]

(i(((iii(iiiiii(iiiiii)))))))))))))))))))))) nnnnnnnnnn ========================================= sisisisisisisisiisissiissisisisisiiississsiisisiiiiiiiissssssss nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii / / //////////////////////////////////////////// sisisissiisissisisisisisisisisisisissisisississssssssssssssss n r
== sisissisisissssisisisiiissisisiss nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 20202220000000200000020 / sinininininn 1111113333 3 3
================= 111111.1111 52

) nnnnnn = sisisisisisinnnnnn i iii / / sin r
1.52525252525255  = sin
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13 (a) (i) 1m for flat part of curve at 52°C
1m for flat part of curve at 25°C
Minus one mark if there is any point that is incorrectly plotted.

(ii) At 60°C, solidification occurs. There is no change in temperature as the 
energy released is used to form/strengthen the intermolecular bonds.[1]
The temperature of the substance does not go below 30°C, as it has reached 
thermal equilibrium with the room.[1]

(iii) The particles are initially slipping and sliding over each other and then starts 
to vibrate about a fixed position.[1]
The arrangement of the particles are initially disorderly, and then become in 
an orderly arrangement.[1]

(iv) Thermal / Kinetic / Internal energy [1]
(b) (i) Evaporation [1]

(ii) The temperature decreases as a result of evaporation, as the more 
energetic molecules escape, leaving the less energetic molecules behind.[1]

(iii) Rate of evaporation increases. There are more particles with sufficient 
energy to escape the surface of the liquid.[1]

aporatioooooon,n,n,n,n,n, aaaaaas s s sss thtt e
less energgggggeteteteteteticiciiii mmmmmmooooolo ecule

re are morrrrrreeee e e papapapapapartrtrtrtrtrticiciciciciclelelelelelessss s s with suff
f the liquid.[111111]]]]]]
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