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2

1 The diagram shows a micrometer screw gauge.

What is the reading shown?

A 5.63 mm B 6.50 mm C 6.63 mm D 7.13 mm

The diagram shows a frictionless pendulum swinging between points X and Y at a frequency
of 2.O Hz.

pendulum

How long does it take for the bob to swing from X to Y?

A 0.25s B 0.50s C '1.0 s D 2.0 s

3 A parachutist falling at a steady speed opens his parachute.

Which row gives the direction of the resultant force and the direction of the acceleration of
the parachutist just after his parachute opens?

2

X

0 5

mm

direction of the resultant force direction of the acceleration
A
B
c
D

downwards
downwards

upwards
upwards

upwards
downwards

upwards
downwards

PartnerlnLeaming
154

20

15

10

5



BP-155

4 The graph shows how the displacement of an object changes with time

disDlacement

Which graph represents the velocity-time graph of the object?

A

m

time
S

velocitY
m /s

time

velocitv
m ls

0

Which statement about the model car is not correct?

B

s5

Dc

ss

velocitv
m ls

velocity
m /s

time

time time

5 The graph shows how the velocity of a model car travelling on a flat surface varies with time

velocitv
m/s

8

6

4

2

0

1 2 3

A
B
c
D

tts acceleration is2.7 m I s2.
Its distance travelled is 12 m.
It is moving at a uniform velocity.
It is moving in the same direction throughout the 3 s-

3
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6

8

The diagram shows the wheel of a moving car. The wheel is connected to the engine. The car
is accelerating along a road in the direction shown.

What is the direction of the fictional force exerted by the road surface on the wheel?

direction of
acceleration of car

wheel

road surface

The propeller of a boat pushes water backwards with a force of 2000 N. The boat moves
through the water against a total resistive force of 1800 N.

direction of motion of boat

BD

c

7

resistive force
on boat 1800 N

What is the magnitude of the resultant force on the boat?

A 200N B 1800N C 2000N

-------------> force on water due
2000 N to propeller

D 3800 N

Which property of an object causes the object to resist a change in the state of rest or motion
of the object?

A density B mass C velocity D volume

4

oo
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I A man is carrying a load on the end of a uniform pole of length 1.0 m and weight 5 N. He rests
the pole on his shoulder at point P which acts as a pivot. He keeps the pole in balance with a
downward force F with his hand, as shown.

P

2ON F

What is the force F applied by the man to balance the pole?

A 12.0N B 17.0N C 34.3N D 35.7 N

10 The diagram shows a mercury barometer and a mercury manometer placed beside each
other. One end of the manometer is connected to a container fllled with an unknown gas.

metre rule

connection to gas

What is the pressure of the gas?

A 30 cm Hg B 60 cm Hg C 70 cm Hg D 100 crn Hg

5

cm

80

70

10

40

0
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1l A trolley of mass 20 kg moves ftom position P to Q along a rough track. At point Q, its
gravitational potential energy is 100 J less than that at point P. lts speed at point P is
2.0 m / s. The work done against friction from point P to Q is 60 J.

trolley

What is the speed of the trolley at point Q?

A 2.8m/s B 3.2mls

-}
P

o

12 A 1500 kg car accelerates ftom 10m/sto30 m/sin 10 s.

What is the average power output developed by the engine ofthe truck?

A 1skw B 30kw c 60kw D

C 4.4mls D 5.8mi s

600 kw

13 Very small pollen grains are suspended in water. A bright light shines from the side. Through
a microscope, small specks of light are seen to be moving in a random, jerky manner.

A eye

microscope

* bright tight

pollen grains
in water

What are the moving specks of light?

Pollen grains being hit by other pollen grains.
Pollen grains being hit by water molecules.
Water molecules being hit by other water molecules.
Water molecules being hit by pollen grains.

6

A
B
c
D
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What will happen to the gas molecules when the container is heated?

They will become denser.
They will expand.
They will move further apart.
They will move more quickly.

15 The diagram shows a cylinder made of insulating material with a movable piston at one end.
The piston can be pushed or pulled without the gas leaking out.

das

Which statement about the gas when the piston is moving is not correct?

The density of the gas decreases as the piston is pulled outwards.
The mass of the gas in the piston remains unchanged.
The pressure of the gas decreases as the piston is pulled outwards.
The temperature increases as the piston is pushed gently inwards.

16 When a hand is placed on a metal surface and a wooden surface at room temperature, it feels
colder on the metal surface than on th6 wooden surface.

Which statement is the conect explanation?

17 Which statement is true about the particles that remain in a liquid during evaporation?

The average size of the particles is decreasing.
The average size of the particles is increasing.
The average speed ofthe particles is decreasing
The average speed of the particles is increasing.

18 Two different liquids, X and Y, with the same mass and initial temperature, are heated by the
same heat source. Liquid X reaches a temperature of 60'C slower than liquid Y.

Which statement is the conect explanation?

Liquid X has a higher specific heat capacity than liquid Y.
Liquid X has a higher specific latent heat offusion than liquid Y
Liquid X has a lower specific heat capacity than liquid Y.
Liquid X has a lower specific latent heat of fusion than liquid Y.

A
B
c
D

A
B
c
D

A
B
c
D

A
B
c
D

A
B
c
D

piston

7
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14 A sealed container contains nitrogen gas-

The metal surface is a better absorber of infra-red than wooden surface.
The metal surface is a better thermal conductor than wooden surface.
The metal surface is a better emitter of infra-red than wooden surface.
The metal surface is at a much lower temperature than the wooden surface.
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19 A cupboard is placed in front of a heater. Air can move through a gap under the cupboard.

wall

healer
cupboard

air moves through gap

Which of the following describes the temperature and the direction of motion of the air in the
gap?

temperature of air direction of air
A
B
c
D

cool
cool

warm
warm

towards the heater
away from the heater

towards the heater
away from the heater

20 The diagram shows a mercury-in{lass thermomeler. The distance between the -10 
oC and

the 1 10 oC markings is 30 cm.

22cm

30 cm 110'C

What is the temperature when the end of the mercury thread is at a distance of 22 cm from
the -10 

oC mark?

A 60.0 0c B 65.0 0c c 78.0 0c D 88.0 0c

21 Which row shows an example of a transverse wave and a longitudinal wave?

transverse wave lonqitudinal wave
A
B
c
D

infra-red radiation
visible light

ultrasound wave
qamma ray

X-ray
radio wave

ultra-violet radiation
ultrasound wave

8

-10 
qC
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22 A longitudinal wave travels along a spring.
The diagram represents the position ofthe coils ofthe spring at one particular instant

ill ilt

What is the angle of refraction in air?

A 300 B 350

I ilt
Z

The coils vibrate from side to side. Each coil completes 4.0 oscillations in 2.0 s.

Whic+r row shows the correct frequency and wavelength of the wave?

frequencv / Hz wavelength / m
A
B
c
D

0.5
2.0
0.s
2.0

XY
XY
YZ
YZ

23 A ray of light is incident from below the surface of liquid X as shown in the diagram. The
refractive index of liquid X is 1.2.

atr

a(o
liquid X

c 42'. D 49"

24 The diagram shows a child using a periscope to look at an object O on the other side of the
wall. The periscope has two plane minors.

At which position is the image of O seen?

Ar oO

G

I
PartnerlnLeaming
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.D
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25 Two people, P and Q, stand in front of a vertical cliff as shown.

cliff

400 m 600 m

P fires one shot using a pistol and Q hears two shots.
The speed of sound in air is 340 m / s.

What is the time inteNal between the two shots that Q hears?

P u

A 2.4 s B 2.9 s

How many of these statements is/are conect?

A182

C 4.1 s

5

D 5.0 s

26 The diagram shows the top view of some water waves produced from point P

The waves have a speed of 0.40 m / s and take 2.0 s to travel from point Q to R.

What is the wavelength of the wave?

A 0.16m B 0.20 m C 0.40m D 0.80 m

27 Below are four statements about the uses of electromagnetic radiation

Gamma rays are used in cancer treatment.
lnfta-red waves are used in thermal imaging cameras.
Microwaves are used in satellite TV.
X-rays are used to check bone fractures.

R

c 4

10
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28 Which electromagnetic wave will not cause damage to living cells?

gamma rays
microwaves
ultra-violet radiation
X-rays

29 The waveforms of two notes X and Y are shown in the datalogger screens with the same
scale.

note X note Y

Which row is true about note X as compared with note Y?

loudness pitch

A
B
c
D

louder than Y
louder than Y

not as loud as Y
not as loud as Y

higher than Y
lower than Y
lower than Y
hiqher than Y

30 The diagram shows the electric field pattem between two isolated point charges.

which two point charges produce this pattem?

A

11

A
B
c
D

B

Dc
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ln which direction does this force act on the electron?

horizontally to the left
horizontally to the right
vertically downwards
vertically upwards

32 Graphs X, Y and Z show how the current varies with potential difference for three electrical
components.

A
B
c
D

I

0

graph x graph Y

Which electrical component does each graph represent?

graph Z

qraph X qraph Y graph Z
A
B
c
D

filament lamp
semiconductor diode

metallic conductor
semiconductor diode

semiconductor diode
filament lamp

semiconductor diode
metallic conductor

metallic conduclor
metallic conductor

filament lamp
filament lamp

33 A cunent of 10 A flows through an electrical component.

What is the amount of charge flowing through the electrical component in an hour?

A 0.0028c B 10c c 360c D 36000C

U The diagram shows a circuit. 'l o

14A. 144

What is the reading of the ammete,

A 1A B 2A c 3A

3r)

10

I

I

Pa(nerlnLeaming
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D 4A

31 An electron is placed at a point where an electric field is acting vertically downwards.
There is a force exerted on the electron due to the field.
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35 The table shows the resistance of a light dependent resistor (LDR) and a thermislor under
different conditions.

LDR thermistor
dark: 10 kO
briqht: 100 O

cold: 1 kO
hot: 100 O

Which circuit will show the smallest voltmeter reading?

A

10

100 0 100 0

cold hot

c D

\ \ '\ I

10v 10v

1000 0 1000 ()

bright dark

36 The diagram below shows the label on an electric iron. The iron is used for 12 hours every
month. The cost of 1 kWh of electrical energy is 25 cents.

ELECTRIC IRON

Operating Voltage 24OV

Power 2800W

Fuse Raling 13A

Which statement is not true about the electric iron?

The energy dissipated in the iron every month is 121 MJ.
The fuse will blow when the cunent flowlng through the iron is above 13 A.
The iron should use a fuse with a fuse rating of 10 A instead of 13 A.
The user pays $8.40 every month to use the iron.

13

A
B
c
D

I

PartnerlnLeaming
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37 A compass is placed in the centre of a solenoid as shown in the diagram below

current
compass

ln which direction will the compass needle point?

A

38 What is the main function of the split ring commutator in a d.c. motor?

It allows electrical contact between the coil of wire and the battery.
It increases the turning effect of the coil of wire.
It reverses the direction of the current in the coil every half a revolution
It reverses the direction of the force on the coil every full revolution.

14

B

Dc

A
B
c
D

+ <_

t I
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39 A transformer consists of one coil with 1200 turns and a second coil with a total of 120 tums,
which can be tapped at various places.

40

1200

240V

Which pair of terminals should be connected lo a 12V,24 w lamp for it to light up normally?

ARSBRTCSTDSU

40 A student uses a cathode-ray oscilloscope (c.r.o.) to measure the period of a signal. She
sets the time-base of the c.r.o. to 20 ms / cm and observes the trace illustrated below. The
trace has a length of 5.0 cm.

5.0 crn

R

S

40

20

20

T

U

What is the period of the signal?

A 0.004 s B 0.029 s c 1.14 s D 28.6 s

End of Paper

15
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1

Section A
Answer all questions in this section.

Fig. 1 .1 shows a box of mass 900 g resting on a rough plane inclined at an angle of 30o to
the horizontal. The box is about to slip down the plane.
The gravitational field strength is 10 N / kg.

30"

(a)

(b)

Fig. 1.1 (not to scale)

On Fig- 1.'l , draw the forces exerted on the box. Label them clearly.

Calculate the weight of the box.

t11

t1l

t31

weight of the box = ......

(c) Draw a suitable scaled diagram to determine the magnitude of the frictional force
acting on the box.

frictional force =

(d) Suggest, in terms of forces, why the object does not slide down the rough plane.

2

PartnerlnLeaming
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2 Fig.2.1 shows the hydraulic braking system of a car

rotating wheel brake pad
oil

pivot

220 N

24 cm

brake pedal
master piston

slave piston

Fig. 2.1 (not to scale)

A force of 220 N is applied by the car driver on the brake pedal
The cross-sectional area of the master piston is 1.5 cm2.
The cross-sectional area of the slave piston is 5.0 cm2.
The weight of both pistons is negligible.

(a) Calculate the force exerted on the master piston.

force =

(b) Hence, calculate the force that the oil exerts on the slave piston.

force = ......

3

o

121

t2l
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3 Fig. 3.1 shows the path of a ball after being kicked by a boy.

' ..._-- Path of the ball

direction of the force
exerted by the boy

Fig. 3.1

As the boy kicks the ball, work is done.

(a) State what is meant by work done

(b) The speed of the 200 g ball when it first leaves the ground is 20 m / s.
Calculate the initial kinetic energy of the ball.

initial kinetic energy = ....

(c) The ball reaches a maximum height of 12 m from the ground. The gravitational
field strength, g, is 10 N / kg.
Calculate the gravitational potential energy gained by the ball.

gravitational potential energy gained =

(d) Hence or otherwise, determine the speed of the ball at the maximum height.

t11

t2t

t2l

4

PartnerlnLeaming
17'l

speed = l2l
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4 Fig. 4.1 shows three rays emerging from the top of an obiect. The path of one ray through
the lens has been completed in the diagram.

lens

object

principal axis

Fig. 4.1 (not to scale)

(a) Define the focal length of a converging lens

(b) on Fig.4.1,

(i) complete the paths of the other two rays,

(ii) identify the position of the image formed and label the image as "I,

(iii) mark the position of the principal focus and label itas"F".

5

t1l

t3l
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(c) Fig. 4.2 shows how the distance of the image to the lens varies with the distance of
the object to the lens.

distance to image / cm

20a

100

5C

0
50 100

distance to object / cm

0

Fig.4.2

(i) An object is placed such that its image is real and of the same size as
the object.

Using the graph in Fig 4.2, determine the distance of the object to the
lens-

distance of object = ..

(iD Hence, determine the focal length of the lens.

focal length = ..

(iii) State three characteristics of the image formed when the obiect is
placed at a distance less than the focal length of this lens.

o

t1I

tlI

I

I
\

Padne nLeaming
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Two small uncharged metal spheres A and B are suspended side by side by insulating
strings, as shown in Fig. 5.1. The two small spheres are separated by a sheet of paper.

insulating string

rod X rod Y

A B

paper

Rod X and Y are both conductors that are held using insulators. Rod X is positively charged
and touches sphere A. Rod Y is neutral and touches sphere B. After a while, rod Y is
removed followed by rod X.

(a) State, if any, the charge of sphere B after the rods are removed.

t11

(b) Explain your answer in (a).

t3I

(c) Describe and explain what will happen to both spheres when the sheet of
paper is subsequently removed.

7
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6 Fig 6.'l shows a circuit with a battery of e.m.f. 6.0 V connected to a network of resistors and
a voltmeter.

Z

6.0 v

X

Fig.6.1

Resistor Y has a resistance ol 24 A and resistor Z has a resistance of 32 O.

(a) The resistance R' of the variable resistor X is adjusted until the voltmeter
reads 4.8 V. Calculate

(i) the cunent in resistor Z,

current = 12)

(ii) the amount of charge that flows through the battery in 25 s,

charge =

(iii) the effective resistance of resistors X and Y connected in parallel,

total resistance = l2l

(iv) the resistance R, of resistor X.

'r
I
I

-----t-
Y

tzt

Rx=.. . ...... ....... l2l

8

I

z I
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(b) The resistance R, of resistor X is now decreased.
State and explain the change, if any, to the voltmeter reading.

I2l

7 Fig. 7.1 shows a simple d.c. motor.

bnish

magnet
po,e

c

D

carbon
brush

split-ring
commulalor

l.-"1

Fi9.7.1

As cunent flows from the extemal circuit into the mil, a set of forces cause the coil to rotate
about the pivot.

(a) On Fig. 7-1, draw an anow to show the direction of a force acting on the coil
Label it as "F'. t11

(b) State the direction of rotalion of the coil. Explain how you derive your answer.

t31

PadnerlnLeaming
'176
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I

(c) State the position of the coil when the moment on the coil is maximum.
Explain your answer.

Fig. 8.1 shows a step-up transformer.

iror} core

primary secondary

Fig.8.1

(a) Describe the function of the iron core and why it cannot be replaced with steel.

(b) Explain why step-up transformers are used in power transmission.

10

l2l

l2l

coilccil

PartnerlnLeaming
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9

Section B
Answer all the questions in this section.

Answer only one of the two alternative questions in Question 11

Fig. 9.1 shows a cooling system used to cool a motor car engine by circulating water through
it. The radiator is a heat exchanger where the hot water transfers its thermal energy to the
air.

pump

air flows
into
radiator

Fig.9.1

A number of test runs are canied out to investigate the cooling system. Fig. 9.2 shows the
data from one test run and the specific heat capacities of some substances-

duration of test / min 4.0
energy available from fuel used / J kg-1 5.0 x 107
fuel consumed / kg 0.80
initial temperature oi air I 'C 20.0
initial temperature of coolinq water / oC 30.0
final temperature of coolinq water / oC 80.0
rate of flow of cooling water / kg si 0.22
rate of flow of air over radiator fins / kq sr | .za
specific heat capacity of castor oil / J kg-t o6"t 1800
specific heat capacitv of qlvcerine / J ko"1 oC"1

specific heat capacity of water / J kg-t o6't 4200
specific heat capacity of air / J kgi oC-1 760

Fig.9.2

11

hot water

-
fan

cold water+

rIIII

I

PartnerlnLeaming
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Fig. 9.3 shows an expanded view of the cross-section of the radiator

Iflow of water
black nanow
metal pipes

Fig. 9.3

(a) Explain why water is used as a coolant in the radiator of a motor car engine
instead of the other fluids given in the table in Fig. 9.2.

(b) The manufacturer claims that 20% of the energy from the fuel is converted into
useful mechanical energy.

(i) Calculate the amount of thermal energy removed from the hot water in
the test run based on the manufacturer's claim.

(ii) Calculate the actual amount of thermal energy removed ftom the hot
water during the test run.

12

12)

energy t1l

lr
at

PartnerlnL€aming
179
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(iii) Suggest a reason for the difference between the values in (i) and (ii)

(c) Using Fig. 9.3, explain the features of the radiator that allow thermal energy to
be transferred easily away from the hot water which flows through the tubes.

(d) Assuming that there is no heat loss by the cooling water as it flows from the
engine to the radiator, calculate the average final temperature of air leaving the
radiator in the test run.

final temperature =

{'l

t1l

t3I

t2t
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,t0 Fig. '10"1 shows a solenoid connected to a sensitive galvanometer.

The South pole of a permanent magnet is placed next to the lefi end X of the solenoid.

solenoid

magnet

Fig. 10.1

(a) The solenoid is moved away from the magnet and the needle of the
galvanometer deflects to the lefi.

(i) Explaln why the needle of the galvanometer deflects.

(ii) State the magnetic pole induced at the lefi end X of the solenoid.

(iii) State the deflection, if any, of the needle of the galvanometer wlren the
coil is held stationary and the magnet is moved towards the coil instead.
Explain your answer.

14

X

tzt

t11

t2t
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(b) The galvanometer is replaced with a cathode ray oscilloscope (C.R.O.).
The magnet is then oscillated continually towards and away from the solenoid.
A trace is formed on the C.R.O. as shown in Fig. 10.2.

I \ I \ I I

\ I \ /

\

TIIIITIIIITIIIITIIIIIIIIIIIIIT7I\\II7I\\II

IIIIIIIITIIIIIIIIIIIIITITrIIII

\I
IIII II IIII IIII II

OTI/OFF

BBIGHTNESS

FOCUS

VolR per divlslon Seconcls per division
't.o o.5

2.O o.1

o.1 o.01

1.O 0.05

Y Gain Tlme Bas6

Peak voltage = ...

frequency = ...

(iD Describe the trace that will be formed if the time base is switched ofi.

(iii) The speed of oscillation is reduced to half of its original speed

On the screen of the C.R.O. in Fig. 10.2, draw one cycle of the new trace.
with the same settings shown.

15

l1l

l2l

t11
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Fig. {0.2

(i) Determine the peak voltage and frequency of the trace in Fig. '10.2.
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11 Either

Fig. 11 .1 shows three different forms of long-distance communication

satsllite

(i) signals sent via eatellite

*
recelver

transmitter

television
mast

Fig. 11.1

(a) State which region of the electromagnetic spectrum is used for each form of
communication.

(i) signals sent via satellite communication

(ii) signals sent directly using television mast

(ii0 signals sent via optic fibres

(b) The speed of light in vacuum is 3.0 x 108 m / s.
The refractive index of the glass used in optic fibre is 1.5.

Calculate the speed of light in glass.

speed of light in glass = .

16

(iii) signals sent via optic fibres

t11

t2t

)
(ii signals sent directly

3000 km
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(c) State which form of communication took the least amount of time for each
signal to be transmitted and received.

Justiry your answer with appropriate calculations.

(d) The signal enters the optical fibre as shown in Fig. 11.2. The signal passes
along the optical fibre.

optical fibre

.$a'ru

Fig. 11.2

Explain how the signal is able to pass along the optical fibre without escaping
from the sides.

(e) Suggest why sound waves are not used as

(i) signals sent via satellite communication.

(iD signals sent directly using television mast.

17
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11 Or

(a) Fig. 1 1.3 shows circular wavefronts produced at the centre of a wave pool.
Two plastic buoys, A and B, float on the water in the pool. Buoy A is on the
crest of a wave at the instant shown.

buoy B

buoy A

Fig. 11.3

Fig. 1 1.4 shows a snapshot of the displacement-distance graph of a wave at
a particular instant. The wave takes 0.800 s to move from buoy A to buoy B.

displacement / cm

30

20

10

0

-10

-20

-30
buoy A

Fig. 11.4

(i) State what is meant by a wavefront.

buoy B

42.0 distance / m

(ii) Calculate the frequency of the wave.

18

I1l
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(iii) Calculate the wavelength of the wave and the speed of the wave.

wavelength =

speed =

(iv) On Fig. 11.4, draw using arrows, the direction buoys A and B will be
moving in at the next instant.

(b) Sonar is used to locate schools of fish and the depth of the seabed in the sea.
The sonar sends pulses of ultrasound of frequency 45 kHz from the bottom of
the ship to determine the depth of the seabed. The time intervals between the
pulse and the subsequent echoes are then measured to determine the depth
ofthe schools offish or the seabed. The speed of the ultrasound in water is
known to be 1450 m / s.

(i) State one difference between the pulses of the echo and the pulses
sent. Explain your answer.

(ii) The time interval between the pulse and the echo is 150 ms.

Calculate the depth of the source of the echo.

dePth =

End of Paper
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Section A

1 (a) Normal Contact Force

,Friction

Weight of box

tll

(a) W=mg
= (0.900 kgx10 N/ks)
= 9.00 N (3sf) or 9.0 N (2sfl

t1l

(b) friction=Wsin0
= 9.0O sin 3@ = 4.5 N
(2.1- 2.4 cm)
(4.2 -4.8 N)

Weight

=9.0N
(4.s cm)

Normal contact force

= W cos e r 9.00 cos 30o
.7.8N
(3.7 - 4.1 cm)
(7.4- 8.2 N)

1m - appropriate scale (1 .0 cm to 2.0 N)
1m - conect vector diagram (right angle triangle, direction of arrows)
1 m - conec{ magnitude of friction force

Allow for e.c.f. from (a)

t1l

t1l
t1I

(c) Newton's first law.
Forces are balanced.
Resultant force of friction, weight and normal contact force = 0 N. (Any one)

t1l

2 (a) moment by brake pad = moment by master piston
(zzo)(az) = f)(8)

F=880N
t1l
t1I

PartnerlnLeaming
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(b) Pma*er piston = Psave piston

FtlN = FzlAz
880/1.5=Fzl5.0
Fz= 2930 N or 2900 N (allow for e.c.f.)

3 (a) The product of force applied and distance moved in the direction ofthe force 111

(b) KE= Yzxm xv2 = 0.5 x0.20 x 202

=40J
1

I
(c) G.P.E at max height = m x g x h = 0.200 x 10 x 12

= 24 J (2sf)
(d) At max height, KE remaining = 40 J - 24 J = 16 J

0.5x0.200xv2=16
v=12.6m/sor13m/s

(allow for e.c.f.) t11

I1l

4 (a) The focal length is the distance along the principal axis,
between the principal focus and the optical centre of the lens

OR
Distance between the optical centre ofthe lens and the principal focus (focal point).

t1I

(b) Lens

Objecl

(iii)
F Principal axis

F
(ii)

I

Accept either position of principal focus of (iii)
Ravs and anowheads should be in solid lines

NN

(cXi) 60.0 cm t1l

(ii) 2f = 60.0 cm
f = 30.0 cm tll

(iii) 1 . Virtual
2. Upright
3. Maqnified I1l

5 (a) Negatively charged t11

(b) The negative charges will be transferred from rod Y to sphere B. t1I

PartnerlnLeaming
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I The negative charges are attracted by positively charged rod X as unlike charges
lattract.

t1l

Hence, there is more negative charges than positive charges in sphere B upon removal
of the rods. (Sphere B has a net negative charge)

t1l

(c) Sphere A will become positively charged (and B is negatively charged) t1l
They will attract each other. t1t
Since unlike charqes attract t11

6 (aXi) t=V/R=4.8/32=0.15A 1

1

(ii) O = t(t) = (0.15X25) = 3.75 C or 3.8 c (allow for e.c.f.)
,|

(iii) Pd across parallel branch = 6.0 - 4.8 V = 1.2 V
R=V/t =1.2/0.15=8.0O

Alternative method:
Potential Divider method

132t(32+R)1 x6.0=4.8
(32+R)/32=6.0/4.8
R=8.0Q

(iv) M6thod 1

(1/Rl + 1/R2 = 1/Rtot r)

1lR+ 1124= 118

R=12O allow for e.c.f

Method 2
Cunent flowing through Y = 1.2 I 24 = 0.O50 A
Cunent flowing through X = 0.15 - 0.050 = 0.10 A
R=V/t = 1.210.10=QA 1

b Overall resistance of circuit decreases, so overall cunent (l) increases.
Voltmeter reading will increase since pd across Z incteases (orV = Rl).

Altemative Answer
Overall resistance of parallel branch decreases. Pd across Z will increase
since Z will receive a larger proportion of the e.m.f and voltmeter reading increases
(Potential Divider)

1

1

1
,|

7 (a) Either
AB - Downward arrow
Or
qE - Ujward arrow

t11

(b) Current flows from A to B. By Fleming's Left Hand rule, the induced force which is
perpendicular to the magnetic field and cunent will be downwards.
For side, CD, cunent flows from C to D and the force will be upwards.
The coil rotates in an anticlockwise direction.

t 'I I

1

1

(c) The coil is horizontal tll

PartnerlnLeaming
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That is when the perpendicular distance from lhe centro of rotation to the line of
action of the force is maximum.

t11

8 (a) lron is easily magnetised and demagnetised (or soft magnetic material) whereas
steel does not magnetise or demagnetise easily (or hard magnetic material).

This ensures better magnetic flux linkage between the 2 coils if iron is used instead
of steel.
Any other plausible answer.

[1]

t1I

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

t11

11l

Section B

I (a) Water is used as a coolant because of its very high specific heat capacity.
It can take in a large amount of thermal energy with only a small rise in its
temperature.

(b)(D Thermal energy requared to be removed as claimed
= (0.8 x 5.0 X 107 ) x 80%
=3.2x107 J t11

(ii) Actual amount of thermal energy removed
Q = mc.Ao

= (O.22 x 4 x 60) (4200X80-30)
= 1.1088 x 107 J
= 1.1 x107J t1I

(iii) Some thermal energy is lost to the surroundings, apart from it being absorbed by the
cooling water. t1I

(c) Metal pipes are used as they are good conductors of heat and allows heat to be
conduc'ted faster away from the hot water to the extemal wall of the pipe.

The metal pipes being coloured in black are good emitters of radiation and therefore
radiates heat to th€ surrounding air at a higher rate.

Using narrow pipes increase the surface area to facilitale a higher rate of emission
of heat to the surrounding air.

(d) Energy absorbed by air = 1.1088 x 107 J
(1.25 x 4 x 60)(760X 0 - 20) = 1.1088 x 107 J

0 = 68.6 "C
= 69 "C (69.6 "C also accepted)

(allow for e.c.f.)
t1l

t1l

'10 (aXi) As the coil moves away, there is a changing magnetic field experienced by it
Or

111
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There is a changing magnetic flux linkage between the magnet and the solenoid

According to Faraday's Law, there is an induced emf in a closed circuit, hence there

is a flow of an induced curent.

tl l

(ii) North-pole tl l

(iii) Deflect right;

According to Lenz's Law, the direction ofthe induced e.m.f. opposes the change
producing it. Hence, the induced cunent flows in opposite direction as compared with
the original motlon.

t1l

t1l

(bxi) 4.0 v;

T=0.04s
f=110.04=25H2

(ii) Vertical Iine across 4 divisions t11

(iii) 1 division above and 1 division belour the x-axis
I divisions along the x-axis

r II t I

Ii I /)

ITIIIIIITIIIIIIIITIIIIITIN

NZIINilI:TIITTTIII:IIIITITIITI

IIr
\\

I
TIII

II I

IIII

II

III
l1I

11E (a) (i) microwaves (satellite communication)
(ii) radio waves (television broadcast)
(iii) visible light (optic fibre communication)

l1l

(b) n =-
1.5 =

3.0 xlos m/s

v = 2.0 x 108 m/s

t11

t1l
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c( ) S!!I}d *& feGt lifr3 = {I) rsdb sn r*ri.disr
-- {irarrrr
Utne = --'-""""':-tFalg

Time$sl&r {il sahfilE rflir{rr.rirffi,r = ::mE - 0-?3 s {z8fl

Ii me i*en {rr {*} rdn oorurrr*cdhn = ffi! = {!.010 r {2af}

rineexltu@, $i: frre = #ffi*= fi:l15 s {*f}
I{t
t1l
t1l

SQnal I wve I $tt exleriefice* told intcrnal reflectisr-
Ande of hidde{ce k greaer tran critical arch,
Light iB tE.Ek€ from opticalty derB€r rHfwB {9 rss} to ofrical}y les3 deote
me*hx* {ar},

{i} Sourd rrse r.nnod be trgnsmitted in yac.1u! 5{e 'r: nrr,es regoie s rE*rn
hrp(lp6gdiorl-

{:} s0€ed af s{llndin eh = }X} mri, ThLB nudr *tqw spee{ of sound 'elld rEa, &
Gry l0I!g tinG b€firesl fulrrltng t* r0tct rnd r.tqr x0 ore *$mI
rrne = 

tff 
H,* = 9(}g0 s = 2.s nou|E)' Ito lE/,

tl
o

Tk iriasagy klc .tatrn b, i{.ti48 { djlrer* pfint} d r yr$tltt ere anE rsre
Ftr8Ee-

:., T=2x0 AIr=1.60s
{ - 1{T = tfl d) =I-G25 Hz

ur*lergfi = 2-E m
rpred -?Ir O"E5 = l.2Sm/*ort3mf * (&rflture.c-f-l

tll
t{l

{a}
fiYl

turii-,xcer-e$y a*lA - up,8- d6$q {{l

@* wresreipv*iutod Dy tc rins.rrdirg
I

le*lorrayearu*
- tc s€silBd nt' te ureven-

[11
I{l

(ii) 2rd= l,*58 x {1.15{l
d=1(}$m{2er3sfl

II I

I

III
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