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1 Which pair consists of two vector quantities?

A acceleration and weight B

C pressure and kinetic energy D

2 What is the the micrometer reading in the diagram below?

15

mm

A 20.6 mm B 20.56 mm C 25.06 mm D 25.6 mm

The diagram shows a strip of paper tape that has been pulled under a vibrating

arm by an object moving at constant speed. The arm is vibrating regularly,

making 50 dots per second.

20 10

0

3

4

20 cm dot

What was the speed of the object?

A 2.0 cm/s B 5.0 cm/s G 100 cm/s D 200 cm/s

Two forces of 15 N and 5 N to the right are applied to a block of mass 5 kg as

shown below.

5N
15N

Smooth surface

What is the resultant acceleration?

A 3.0ms-2 B 3.0ms-1 G 4.0ms-2 D 4.0msi

aaaaaaaaoraaaa aa

PartnerlnLeaming
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Which of the following cannot be the magnitude of the resultant when forces of

magnitude 3 N and 4 N are combined?

A 1N B 3N c 7N D 8N

An irregular shaped object of copper with density 8.96 g cm-3 is lowered into a

displacement can filled with water of density 1 g cm-3, until the copper object is

completed immersed. The mass of the water which overflowed is 180 g.

What is the mass of the copper object?

A 20.1 9 B 1809 C 1.61 kg D 1.94 kg

Two forces of 5 N and 10 N ac1 on a square wooden plane which is pivoted at the

centre O as shown.

5N

o 10N
R

Which of the following conditions can keep the square plane in equilibrium?

Direction Force

A P 5N

B P 10N

c o 10N

D R

P

PartnerlnLeaming
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8 Which shape is the most stable, assuming they have the same mass and height?

A cube B pyramid

C cylinder D sphere

h

hh

I Object P has a mass of m and is moving with a speed of v.

Object Q has a mass ot2 m andis moving with a speed of I v.

How do the kinetic energies of P and Q compare?

A The kinetic energy of Q is one half the kinetic energy of P.

B The kinetic energy of Q is the same as that of P.

C The kinetic energy of Q is twice the kinetic energy of P.

D The kinetic energy of Q is four times the kinetic energy of P.

n,

PartnerlnLeaming
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10 The gravitational potential energy Ep of a mass varies with height h as shown.

The gravitational field strength is 10 N / kg.

120

Ep /J

40

hlm

What mass is being lifted?

A 1.6 kg B 2.4k9 C 8.2 kg D 't6 kg

11 Which would be the least likely to sink into sofl ground?

0
50

A

c
A loaded lorry with four wheels. B

An empty lorry with four wheels. D

A loaded lorry with six wheels.

An empty lorry with six wheels.

't2 The lengths of mercury thread in the steam of a mercury thermometer are given

in three situations.

Length in melting ice = 20 mm

Length in steam above boiling water = 170 mm

Length in liquid X = 50 mm

What is the temperature of liquid X?

A 200c B 250C c 300c D 33.3 0C

PartnerlnLeaming
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Physical properties of materials are used in the measurement of temperature.

Which physical property is not suitable for this purpose?

A expansion of a liquid

C resistance of a metal

B

D

mass of a liquid

volume of a liquid

A

B

c
D

Smoke particles in a transparent box are observed using a microscope.

A small point of light is seen to move around as shown.

What does this experiment demonstrate about air molecules?

They are in continuous random motion.

They can be seen through a microscope.

They move more quickly when they are heated.

They move because of collisions with smoke particles.

PartnednLeaming
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A thin tube contains a thread of mercury which traps air at the end of the tube.

The other end of the tube is open to the atmosphere.

trapped ak
intbe

threed of
me[cury

trappBd 8it
in 1ub3

When the tube is turned upside down, the volume of the trapped air increases.

Which statement explains this?

The pressure of the trapped air is reduced.

The atmosphere pushes less when it acts upwards on the mercury.

The air gets hotter when the tube is turned upside down.

The trapped air molecules hit the mercury harder when travelling

downwards.

ln cold countries, animals usually grow thicker layers of fur in winter to keep them

warm. What is the best explanation of why this extra fur keeps them warm?

It is a good conductor of heat.

It is a poor conductor of heat.

It traps more air, which is a good conductor of heat

It traps more air, which is a poor conductor of heat.

conduction and convection only

convection only

conduction only

conduction, convection and radiation

A

B

c
D

A

B

c
D

A

B

c
D

ln a vacuum flask, which methods of heat transfer are prevented by the vacuum?

PartnerlnLeaming
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When a lump of ice was added to a beaker of warm water, the resulting water

temperature was 5 0C less than the initial temperature of the warm water at the

instant when all the ice had melted.

rce

water

Temperature change = 5 oC Temperature change = ?

lf another identical lump of ice at the same initial temperature is added to the

same beaker, the temperature will .........

A decrease by another 50C B will not change at all

C decrease by more than 50C D decrease by less than 50C

The diagram shows an object placed in front of a thin converging lens L.

lf F is the focal point, at which point is the base of the image formed?

L

object A

2F F

B c D

F 2F

20 What is meant by the term wavefront?

a line joining points along the peak of a wave

a line joining the trough and the peak of a wave

the distance between successive peaks of a wave

the distance between the trough and the peak of a wave

A

B

c
D

PartnerlnLeaming
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21 The periodic wave in the diagram below has a frequency ol 40 Hz.

5.0 m

What is the speed of the wave?

A

c
Smsi
100 m s-1

Gamma ray )
Gamma ray )
Microwave )
Visible light )

Ultra-violet )
Visible light )
Ultra-violet ,
lnfra-red )

16 m s-1

200 m sr

Radio wave

UItra-violet

X-ray

X-ray

B

D

22 Which of the following groups of electromagnetic waves is in the order of

increasing frequency?

A

B

c
D

23 Below are four statements about the uses of electromagnetic radiation

1. Gamma rays are used in medical treatment.

2. Ultra-violet rays are used in sunbeds.

3. Microwaves are used in satellite television.

4. X-rays are used in Global Positioning System (GPS).

How many of these statements are correct?

A182C 3 D4

PartnerlnLeaming
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24 The graph shows how the air pressure varies for a sound wave.

Which point represents a compression?

Air
pressure

B

25

o ume

Two notes of the same loudness but different pitches are played on a musical

instrument.

The two sound waves produced will have

A the same amplitude and different speeds.

B the same amplitude and different frequencies.

C different amplitudes and same speed.

D different amplitudes and same frequency.

26 When a plastic rod is charged positively by friction,

c

o

A

G

it gains electrons

it gains protons

vertically downwards

horizontally to the left

it loses electrons

it loses protons

vertically upwards

horizontally to the right

B

D

27 A stationary negative charge in an electric field experiences an electric force in

the direction shown.

-----------) force

D

A

c
B

PartnerlnLeaming
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The diagram shows a rectangular block with dimensions x,3x and 5x.

3x

5x

A

Electrical contact can be made to the block between opposite pairs of faces.
For example, between the face labelled A, the top and boftom surfaces are
connected.
Between which two faces would the minimum electrical resistance be obtained?

the resistance is the same, whichever pair of faces is used

the faces labelled A

the faces labelled B

the faces labelled C

Three resistors, each of resistance R, are arranged in the circuit below. What is
effective resistance between point A and B?

c 2R

x

A

B

c

D

29

BA

Jn IaB

I

A

PartnerlnLeaming
206

D 3R



BP - 207

30

12

The diagram shows a potential divider formed using a light dependent resistor

(LDR) and a 750 o resistor. The ends A and B of the potential divider are

maintained at 0 V and +40 V respectively. The resistance of the LDR is 2000 o in

darkness and 200 O in bright light.

40v

750 0

LDR

A

OV

What range of potential difference can be obtained between B and X?

A 0Vto8.4V B 0Vto29V

C 8.4Vto29V D '1 1Vto32V

31 Which graph shows the 1A,/ characteristic for a semiconductor diode?

A B c D

B

X

TTII

I

ParlnerlnLeaming
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The diagram shows the wiring of a mains electric lamp.

The lamp has a metal case and a switch-

There are three wires X, Y and Z in the mains cable connected to the plug.

switch

cable to plug

metal case

Which of the following is the conect wiring of the wires?

wire X wire Y wire Z

A

B

c
D

live

live

neutral

neutral

earth

neutral

earth

live

neutral

earth

live

earth

33 The diagram below shows the information given on an electric iron.

lf electricity costs 25 cents per kwh, what is the cost of using this iron at

maximum power for 10 hours?

A $2.50 B $3.00

c $250 D $300

220-240 VOLTS 100G1200 WATTS
a.c. ONLY

MODEL 185

PartnerlnLeaming
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34 Which of the following gives the wrong choice of metal for their use?

uses choice of metal

A A bar magnet Steel

B The core of an electromagnetic magnet lron

c A magnetic shield Steel

D A compass needle Steel

35 The diagram below shows a positive charge travelling horizontally into a region of
uniform magnetic field.

#
direction of travel of

positive charge

x
x
x

x
x
x

x
x
x-

region of magnetic
field into paper

36

What is the direction of deflection of the positive charge when it is in the region of
the magnetic field?

A upwards B downwards

C into the plane D out of the plane

Each diagram is a cross-section through two parallel currenlcarrying conductors.

ln both conductors, the cunent direction is into the plane ofthe paper.

Which diagram shows the forces on the two conductors?

A c D

tI
?

B

A
.-a &* &- --8q

I

ParlnerlnLeaming
209
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ln the circuit shown, a control current is used to switch off a high cunent.

control current high current

rron core flexible
iron strip

When the control current is switched on, the high current does not switch off.

Which of the following changes is mostly likely to switch off the high current?

moving the strip further away from the iron core

reducing the number of turns around the iron core

replacing the iron core by a steel core

using a larger control current

When a coil is rotated in a magnetic field, the induced e.m-f. E varies with time.

E

Which of the following graphs, drawn to the same scale, would be obtained if the

speed of rotation of the coil is halved?

AB

D

E

38

t

E

tt

c

t

I rlItIlItr
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ITIIITII
TIIIIII IIIIITIIIIII

ITAtITltIT tIINININIUIUIUIUrUIV/IU/IIY/
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A student pushes the N-pole of a bar magnet into end Q of a long solenoid and

observes a deflection to the right on the centre-zero ammeter.

+-
PQ

What produces a deflection in the same direction?

pulling the N-pole out of end Q

pulling the S-pole out of end P

pushing the N-pole into end P

pushing the S-pole into end P

The secondary coil of an ideal transformer is connected to a 30 Q resistor as

shown.

primary coil secondary coil

240V ,) 30c)

A O.5A B 0.6A c 2.0A D 60A

A

B

c
D

40

N e

50
turns

200
turns

t

a

PartnerlnLeaming
211

What is the current in the primary coil?

I



BP-213

PHYSICS
Paper 2 (Theory)

Class Re ister No.

Candidate Name

PEIRCE SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2022

SECONDARY 4 EXPRESS

6091/02
29 Aug2A22

t hour 45 minutes
Additional Material: Nil
Candidates answer on the Question Paper

INSTRUGTIONS TO CANDIDATES
Write your name, class and register number in the spaces provided at the top of this page.
Write in dark blue or black pen. You may use a soft pencil for any diagrams, graphs or rough
working. Do not use staples, paper clips, glue or correction fluid.

Section A [50 marks]
Answer all questions.

Section B [30 marks]
Answer all questions. Question 1t has a choice of parts to answer

Candidates are reminded that all quantitative answers should include appropriate units.
The use of an approved scientific calculator is expecled, where appropriate.
Candidates are advised to show all their working in a clear and orderly manner, as more marks
are awarded for sound use of Physics than for correct answers.

PARENT'S SIGNATURE

For Examiner's Use

Section A

Section B

Total

This paper consists of 19 printed pages and 1 blank page
Setter: Mr Kan Cheng Mun

ParlnerlnLeaming

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [] at the end of each question or part question.

80



BP-214

2

1

Section A [50 marks]
Answer all questions in the spaces provided.

Fig 't.1 below shows how a hanging picture frame is supported by two strings
that hang from a ceiling.

ceiling

'13.9 N
24N

60'30
horizontal

picture frame

Fig 1.1

The tensions in the strings are 13,9 N and 24 N respectively.

(a) With a suitable scale, draw a labelled vector diagram to show the resultant

of the two tensions. Determine the magnitude and the direction of the

resultant force.

Scale:

magnitude of resultant force =

direction = ...

PartnerlnLeaming
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(b) Hence, determine the mass of the picture frame. The gravitational field
strength is 10 N / kg.

mass = .......... .......... 121

A designer plans to use some hollow aluminium balls as decorative pieces that

float in a pond.

Fig 2.1 shows the cross section of oneof these balls. The outer radius of theball

is '10.0 cm. The inner radius is r. The designer has to decide the thickness f of

the aluminium so that the balls can float in water.

Fig2.1

(a) State the maximum density and hence calculate the maximum mass of

the ball for it to remain afloat in water. lt is assumed the air in the ball has

negligible mass.

mass of aluminum ball =

A
The density of water = 1.0 g / cm3, and volume of sphere = g r r3

maximum density of aluminum ball

PartnerlnLeaming
2'15
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(b) The density of aluminium is 2.7 g I cm3. Calculate the maximum volume

of aluminium in the ball for it to remain afloat in water.

maximum volume = t11

(c) By considering the volume of air in the ball and the inner radius r, calculate

the maximum thickness t of the aluminium for the ball to remain afloat.

PartnerlnLeaming
216
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3 (a) State the principle of moments.

t2t

(b) A 15000 N raft is supported by two ropes as shown in Fig. 3.1. Point A

indicates the centre of gravity of the raft. The two ropes are 2.0 m apart.

2.0 m

Rope 2

Fig 3.1

The position of the center of gravity is not at its midpoint. Suggest

what this implies about the distribution of the mass in the raft.

t1l

(ii) By choosing the appropriate pivot or otherwise, calculate the

tensions in both ropes.

(i)

tension in rope 1 =

tension in rcpe2=

Rope 1

ffi.A Raft

PartnerlnLeaming
217
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4 Fig 4.1 shows a fixed mass of air trapped in a cylinder with a piston that is fixed

by a pin.

cylinder piston

trapped
air

flame
pin

Fig 4.1

(a) State and explain, using kinetic model, what happens to the pressure of

the trapped air when the cylinder is heated.

t3I

(b) The pin is removed, and the piston is allowed to move after the air is

heated. State and explain, what would happen to the:

1 . piston

tll
2. final pressure of the trapped air in the cylinder.

t2l

PartrlerlnLeaming
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(a) Use the kinetic theory of matter to explain why melting requires energy

but there is no change in temperature.

t2t
(b) A block of ice at 0 oC has a hollow in its top surface as shown in Fig 5.1

hollow

Fig 5.1

A mass of 0.16 kg of water at 100 'C is poured into the hollow. The water

has specific heat capacity 4.20 kJ kg-l K-1. Some of the ice melts and the

final mass of water in the hollow is 0.365 kg.

(i) Assuming there is no heat gain from the surrounding, state the

temperature of the final mass of water in the hollow.

temperature = .. .. t11

(ii) Calculate the specific latent heat of fusion for the ice.

specific latent of fusion of ice =

PartnerlnLeaming
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(iii) ln practice, thermal energy is gained from the surrounding-
Suggest a way to reduce thermal energy gained from surrounding,
state the method of heat transfer that was reduced. I2l

method of heat transfer suggestion to reduce thermal
enerqy oained

Bats emit ultrasound waves of high frequency and receive the reflected waves

(echoes) to locate objects ahead. This process is called echolocation, which is

illustrated in Fig. 6.1.

h3t ir6ect

Fig 6.1

(a) Sound waves are longitudinal in nature. Describe what is meant by a

longitudinal wave.

t1I

j
!ir

i)
,., I

'1

PartnerlnLeaming
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(b) Bats uses ultrasound of frequency range of 20 kHz to 80 kHz. These

sound waves travel at 340 m si.
Calculate the range of wavelengths for this frequency range.

range of wavelengths = to t3l

(c) ln a particular hunt by the bat, there is a time delay of 0.1 s between the

emission of the sound wave and the arrival of the echo from the insect.

Calculate the distance between the bat and the insect.

distance between the batand insect = ...-...... .. .. ........121

PartnerlnLeaming
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7 Fig.7.1 shows a magnet, two compasses and two nails.

compass

net
nails

Fig.7.1

(a) On Fi9.7.1, draw an anow in each compass to show the direction of the

magnetic field of the magnet at the two positions. I2l

(b) The magnet causes the nails to become magnetized by induction.

Both ends of each nail become magnetic poles.

On Fi9.7.1, mark a N or a S at both ends of each nail to show the

magnetic poles. t2t

(c) When the magnet is removed, the nails are still magnetized.

Describe how to test whether the nails are still magnetized when they

are away from the magnet.

t2)

(d) Describe how the nails can be demagnetized.

tl l

PartnerlnLearning
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Fig.B.'t shows two coils of copper wire wound on a soft-iron rod. Each coil can

slide easily on the rod. Coil P is connected in series to a battery and a switch S.

Coil Q is connected to a sensitive centre-zero meter. As S is closed, a deflection

is seen on the meter.

solt-iron
rod

(a)

Fig.8.1

Explain briefly why there is a deflection on the meter.

P

S

o

I

t2t

(b) State and explain what you would expect to observe as S is opened.

(c) State and explain the effect on the deflection in (a) if the soft-iron rod

was replaced with a wooden rod.

t2l

PartnerlnLeaming
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Section B (30 marks)
Answer all the questions from this section. Question 11 has a choice of parts to answer.

A thin copper wire has a radius of 0.09 mm and is 96 m long. The resistivity of

copper is 1.7 x 10€ O m.

(a) Show that the resistance of the copper wire is 64.'1 Q. l2l

(b) When the wire hangs vertically, suspended from one end, it stretches

slightly under its weight.

(i) State and explain whether the cross-sectional area of the wire

would increase or decrease when it stretches.

l2l
(ii) Hence, or othenrvise, state and explain what happens to the

resistance of the wire.

t2l

PartnerlnLeaming
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(c) A cable of length 96 m consists of 16 strands of this wires bundled
together. Calculate the resistance of this cable.

resistance = ...................... l2l

(d) The current in the cable in (c) is 2.5 A. Determine the power dissipated in

the cable due to Joule heating.

power dissipated =

PartnerlnLeaming
225
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(a) Fig 10.1 shows a rigid conducting wire loop connected to a 6.0 V battery

through a 6.0 V, 3.0 W lamp. The circuit is standing on a top-pan

balance. A uniform horizontal magnetic field strength 0.05 T acts at right

angles to the straight top part of the conducting wire in the direction

indicated in the diagram, i.e. into the paper. This magnetic field extends

over the shaded area. The reading ofthe balance is 15.67 g

F- 0.0051 m ->l
Magnetic

field
alea

Rigid wire frame

+
6.0 v

baftery

Fig. 10.1

Given that the force on the current-carrying wire , F, is by
F = B I L where B = magnetic field strength in Tesla (T)

1 = current in Ampere (A)
L = length of wire in magnetic field in metre (m)

(i) Compute the magnitude and direction of the force exerted on the
conducting wire by the magnetic field.

direction of the force

magnitude of the force =

Lamp
6.0 v 3.0 w

top-pan balance

PartnerlnLeaming
226
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(ii) The direction of the magnetic field in Fig 10.1 was reversed to out

of the paper. State and explain, without any calculation, how the

reading on the balance would change.

l2l

(b) James uses a pair of wireless earbuds to listen to music. These earbuds

use ultra-high frequency radiowaves to receive the music from his mobile

phone.

(i) The radiowaves that the earbuds use has a wavelength of 125 cm.

Calculate the frequency of the radiowaves.

frequency = t2t

(i0 James accidentally brought his earbuds to swim.

State and explain what happens to the frequency and wavelength

of the radiowaves as they enter the water from air.

t2l

ParlnerlnLeaming
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(a) State what is meant by acceleration.

.......t11

(b) Fig. 1 1 .1 below shows the top view of a train consisting of an engine
pulling a cargo carriage and 2 passenger carriages. The mass of the
engine, cargo carriage and each of the passenger carriages are 3500 kg,
7500 kg and 4500 kg respectively. The frictional force of the kack acting
on the engine, cargo carriage and each of the passenger carriages are
2.0 kN,4.0 kN and 3.0 kN respectively.

Direction ot Motion

Fig 11.1

The train accelerates uniformly from rest to 30 m si in 40 s.
calculate the acceleration of the train.

acceleration =. . . .....t1l

(ii) Compute the resultant force of the train.

resultant force = t2l

(iii) Determine the driving force required by the engine, assuming that
the air resistance on the train is negligible.

(i)

o Engine Cargo
Carriage

Passenger
Carriage 1

Passenger
Carriage 2

PartnerlnLeaming
228
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(iv) Show, with clear workings, that the distance moved during this
acceleration is 600 m. l2l

(v) Hence, or othenarise, compute the power of the engine during this
period of acceleration.

Power = ...... t2l

ParlnerlnLeaming
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State the two conditions required for light haveling in a medium to

experience total internal reflection.

1

2

t2t

(b) Fig 11.2 (not drawn to scale) below is a semi-circular glass block, centre
G, and with a refractive index of 1 .5.

t<c

t=c

i>c

Fig 11.2

Calculate the critical angle c of the glass block.

critical angle, c =

(i)

PartnerlnLeaming
230
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(ii) Three rays are incident perpendicularly on the glass block as

shown in Fig 11.2.

By making appropriate calculations, show the workings and label

how the rays interacted after point C at the plane surface for: t51

1. i < c. Label the angle from normal at C as M.

2. i = c. Label the angle from normal at C as N.

3. i > c. Label the angle from normal at C as L.

State the values of the angles of M, N and L.

(c) State a real-life application where total internal reflection was used.

END OF PAPER

PartnerlnLeaming
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A -10
B-10
c- 11

D-9

5 6 7 I I 't01 2 3 4
U C A B AA B c

14 15 't6 17 18 't9 2011 12 13

D A AD A B A
26 27 28 29 3021 22 23 24 25
B U B DC C B B

36 37 38 39 403'l 32 33 34 35
C D B UtJ D B A
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Section A (50 marks)
Qn Answers Marks

1 (a) Correct scale []

24N

13.9 N
i()0

correct scaled drawing with correct arrows (resultant force with 2
anows)
magnitude of resultant force = 27.7 N t 3 N
upward direction

B1

6t

A1

(b) W=mg
27.7 = mx'lO

m = 2.77 kg
M1
A1

2 (a) maximum density of aluminum ball= 1 g/cm3

Vorume of alum'"u* 0",,]l/iX*.,0,

= 4188 cm3
mass of aluminum ball =pxV=1x4188=41909

A1

M1
A1

(b) V = m/p

=#=1ssocm3 A,1

(c) volume of air = 4188 -1551 = 2636 cm3 = 4l3xr. xf
radius of air = 8.57 cm

t = 10 - 8.57 = 1.43 cm
M1
A1

3 (a) The principle of moments states that when a body is in equilibrium,
the sum of clockwise moments about a pivot is equal to the sum of
anticlockwise moment about the same pivot.

B1

B1
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b(i) lt is not uniformly distributed B1

(ii) taking pivot around Rope '1,

CWM=ACM
0.75x15000=2xTz
Tz = 5625 = 5630 N
Tr+Tz=15000
Tr = 15000 - Tz = 9380 N

4 (a) As the air is heated up, the average kinetic energy ofthe air molecules
tncreases
The ftequency and the force of collision of the air molecules on the walls
rncreases.
With Pressure = Force I a'ea, with a higher force over the same
volume/surface area, the pressure increases.

B1

B1

B1
(b) i. The airwill expand, and so the piston will move to the riqht. B1

ii. the trapped air will expand until its pressure drops
to be the same pressure as the atmospheric pressure

5 (a) melting requires energy to break the intermolecular forces of the solid to
liquid.
Melting does not increase the kinetic energy of the molecules so the
temperature remains constant.

8,1

B1

(b)i. 0 "c
ii. heat loss by 100 oC water to 0 oC = heat gained by melting of ice

0.16 x 4.2 kJ x 100 = (0.365 - 0.16) x I

t= 328 kJfi<S

4,1

M1
A1

iii) Conduction - put the ice in a poor conductorl insulator container
Convection - cover the told of the ice with a lid
Radiation - use a shiny and bright material as a container
Note: Mode of lransfer of energy must coincide wilh the suggestion.

6 (a) Longitudinal waves are waves that travel parallel to particle vibration B1

(b) v=f)\
340=20000xI

A = 0.017 m
340 = 80 000 x .\

I = 0"00425
M1
M

(c)v.d/t
340 = d /0.1
d =34

distance between bat and insect = Ul2 = 17 m

M1

A1
7 (aXb)

nails

N S N
S

[1] for each correct arrow
[1] for each correct pair of N-S

82
82

(c) Test the nails with another magnet, using two sides of the magnet.
The nails are only maqnetized, when it is repelled by another magnet.

B1

B1
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Cannot accept: Placing near another metal and the nail is attracted to it (the
test metal could be magnetized).
Accept: place near a compass, and see deflection
(d) heating, hammering or using a coil with a Altemating current

B1

8 (a) when the switch is tumed on, coil P creates a magnetic field that could
be experienced by coil Q.
By Faraday's Law, Q experienced a change in magnetic flux, it would
induce a current in Q

B1

B1

(b) As S is opened, the magnetic field in coil P is destroyed.
As coil Q experience a change in magnetic flux (from magnetic field to
none), it would induce a current in Q. (opposite in direction to (a))

B1

B1

(c) As wood is not a soft magnetic material, the magnetic flux/field
experienced by coil Q will be lower.
The cunent induced would also be lower.

B1

B1

Qn Marks
I (a) A = n f = 3.142x (9 x 10{)'? = 2.545 x 104 mz

R=eh =1'7x10€x
= 64.'1 O (shown)

96
2.545 x 104

lvt l
tvtl

(b)(i)v=Axl
For the same volume, as length increases,
The cross-sectional area of the wire decreases

B1
B1

ii, with the length increasing and cross-sectional area decreasing,
L=8,bvR the resistance of the wire will increase

(c) with 16 wires bundled together, it is as if it is 16 resistors parallel to each
other. Hence, the effective resistance,
11

ffi=* xt0

aen=ft =4.01 f)

Accept: the efiec,tive area increases by 16 times, and so the resistance ft.

M,I

A1

(dlP=l'?R=2.52x4.01
= 25j W

tvt l
A1

10 ai) upward force (by Fleming left hand rule
P=Vt )3=6xt)t=0.5A
F=BlL

= 0.05 x 0.5 x 0.0051
Fmag = Q.gg61rr5 N = 0.000128 N

ii) When the magnetic field is reversed, it would exert a downward
force, and so it would cause the reading on the balance to be higher
Allow ecf

B1

M1

B1

A1

B1

B1

bi)v=fA

sxto8=fx1f3
f=2.4x108H2

[/l1

A1
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ii) When radiowaves enter water from air, the frequency remains the
same.
The speed of the wave reduces in speed while in water.
With v = f I, hence, the wavelength decreases.

B1

B1

1 1Ei a) Acceleration is the rate of change in velocity per unit time B1

bi) a= ff =0.75 m s-2

ii) Total mass = 3500 + 7500 + (4500 x 2) = 29 g6t*t
F=ma=20000x0.75

=15kN
iii) Fnet = Driving force - Frictional forces

15 kN = Driving forc* - (2+ 4 + 3 + 3) kN
Driving force = 27 kN

A1

M1
A1

M1
A1

iv) using graph of speed time graph

30

40s

Area=/2x30x40=600m
Accept: since acceleration is constant, average speed is 3Ol2 = 15
m/s
Therefore, distance = average speed x 40s = 600 m

M1

M1

Work Done Force x Distance
v) Hower = Tirne = Tlrne

27 000 x 600-40
= 405 kW

M1
A1

11Or a)1.The angle of incidence must be greater than the critical angle
2. Light travels from an optically denser medium to an optically less

dense medium

B1
8,1

bi) n ="*-L

."--L''' - sin c

c = sinr(* ) = 41 .8 10

lvt l

A1

ii) 1. With i < c, the ray undergoes refraction.
ni sini=n'sinr
1.5 sin 13 = 1 sin r
r = 19.70

M1

PartnerlnL€aming
238

I

I

I

I



BP- 239

5

2. with i = c, the ray should refract exactly at 90o, (show on diagram)
3. with i > c, the ray should undergo total internal reflection, when

angle of incidence = (90 - 25; = 65o, and so the angle of
reflection is 650

t<c

i c

t>c

Nqt
Ir/l = 19.70

['l] for each conectly labelled angle on Fig

1

M1

A3

(c) Transmission of data using optical fibres. B1

Note:
3SF for final answer - For each mistake, deduct 1 mark up to a maximum of 3
marks per paper.
(For exact value, need not write answer to 3 SF.)

No unit written for final answer - For each mistake, deduct 1 mark up to a
maximum of 3 marks per paper.

Setter: Mr Kan Cheng Mun
THE END
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