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The radius of a piece of copper wire is to be measured using a ruler. The wire is
wound tightly round a pencil to make 1B turns. The length of the solenoid formed is
then measured using a ruler.

"<- 40cm -+-

coiled
wire

A 0.11 cm B O.22cm C 2.22cm D 4.5 cm

The swings of a simple pendulum (of fixed length) are 10o wide and each swing
takes two second.

How long will each swing take if the width of the swing is reduced to 5o?

2

3

0

CHR 2022lScience

0.25 second
1 .00 second

B
D

A
c

0.50 second
2.00 second

An iron ball falls through the air. The acceleration of free fall is 10 mls2. Air
resistance can be ignored.

Which of the following graphs below best describes the motion of the iron ball
during the first two seconds of its fall?

v/m si v/mi
A

20

10

Us

v/m sr v/m sr
c

10 10

B

020

D

Us

22

5076tO1tOt22

Us

PartnerlnLeaming
46

Us

The radius of the wire is _.



BP-47

4

5

3

Two forces act on a ball. The magnitudes of the two forces are 8.0 N and 13.0 N.

Which of the following geg@! be the resultant force acting of the ball?

A 4.0N B 5.0N C ',14.0N D 21.0N

Five blocks P, Q, R, S and T, of different masses, are connected by four identical
strings Sl, 52, 53 and 54 as shown in the diagram below. They are pulled by a
steadily increasing force F.

S,I

Which of the following strings is most likely to break?

S4
F

S2
S4

B
D

A
c

sl
s3

An electric motor is used to lift a 5 N load through 3 m as shown in the diagram.
The total amount of electrical energy used by the motor is 27 J.

6

t

3m

L

What is the amount of energy wasted by the motor?

A
c

9J
15J

12J
22J

B
D

5076t01to122

Motor

I

5N
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Andy is having difficulty in turning the nut using the spanner. He pulls with the same
force in each case.

Which diagram below shows him producing the biggest turntng effect?

A( lllrrr

AOP
CHR 2o22lscience

BPQC
5076t01tot22

c
lll I

''s(

8 Heat transfer can occur by conduction, convection or radiation.

from the boiler to the hot water storage tank in the domestic hot water
system
from the frying-pan to its contents
from the Sun to the Earth
through glass into a greenhouse

A solid substance in a boiling tube was heated steadily. The temperature-time
graph of the substance is as shown below.

Which section of the graph indicates the substance being a mixture of solid and
liquid?

temperature

o

A

B
c
D

I

SR

oP

PartnerlnLeaming
4A

QR DRS
time

B (,,JJ

D ('i.-\

The best example of heat transfer by conduction is _.
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A student starts to draw a ray diagram for an object at O, near a thin convex lens,
but is not sure whether the image is formed at X or at F.

x o

The correctly drawn image is

F

B
D

A
c

real and at F.
virtual and at F

real and at X.
virtual and at X.

1'l The table below represents the electromagnetic spectrum.

What waves do X Y and Z nt?

12 A man who is standing at point X between two parallel walls fires a pistol.

wall wall

a
x

He hears echoes after 0,5 s and 0-B s. A further echo is heard, after firing, at a time

of

A '1.1 s B '1.3 s C 2.2s

5076/O1tAt22

radio
waves

x infra-red
rays

Y ultraviolet
rays

z

Y zx

X rays

gamma rays

X rays

gamma rays

A

B

c
D

microwaves

visible light

microwaves

visible light

gamma rays

X rays

visible light

microwaves

I
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An electric bell is placed inside a bell jar and the air inside the bell jar is removed
using a vacuum pump.

- batteries

switch

electric bell

bell jar

-=- to vacuum pump

Which of the following statements is true?

When the switch is closed, a ringing sound is heard because the core
becomes magnetized and attracts the armature.
The bell will produce only one ringing sound every time the switch is closed.
The frequency of sound waves produced by the bell is less than 20 Hz,
making the ringing sound inaudible.
No sound is heard even when the switch is closed because the sound waves
cannot travel through vacuum.

14 A positively charged object attracts a suspended light conducting ball.

13

t5

I

ll
ilt

a

A

B
c

D

A
B
c
D

negatively charged
neutral
positively charged

I only
lll only
I and ll only
ll and lll only

A current of 5 mA flows in a circuit for 2 minutes.

Calculate the amount of charge that passes through the circuit.

A
c

0.6 c
60c

B
D

10c
600 c

5076t01tot22CHR 2022lScience
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A wire of radius, r, has a resistance of 20 a.

lf another similar wire, twice the length but half the cross-sectional area is used,
what is the new resistance of the wire?

B
D

A
c

5C)
40o

10fl
80f)

17 ln the diagram below, h is the current supplied by a source. 12 and 13 are the
currents in each branch of the parallel arrangement shown.

lz

L

Which of the following statements concerning h, lz and ls is conect?

k is equal to lz but greater than 13.

lz is greater than lr but smaller than h.
ls is greater than lz but smaller than h.
lz is equal to l: but smaller than 11.

18 The diagram shows a 6.0 V battery connected to two resistors in parallel.

2.4 O

Which row shows the currents, in amperes, in the three ammeters?

A
B
c
D

Ar A2 As

A
B

c
D

1.0

1.0

4.5

4.5

1.0

3.0
1.5

3.0

1.0

1-5

3.0

1.5

5076l01lOI22
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8

An electric heater is connected to a 3-pin socket. The current in the'live'wire is 1 A.
The potential difierence between the 'live' and 'neutral'wire is 240 V.

Which of the following conectly describes the current and the potential difference
between the 'neutral' and 'earth' wire?

current in
'neutral'wire

(A)

potential
difference

between'earth'
and 'neutral' wire

(v)

A

B

c

D

0

1

1

0

0

0

240

240

The diagram below shows a beam of electrons about to enter a magnetic field. The
direction of the field is into the page.

electron
beam

----------------+
magnetic field
into the page

What will be the direction of the deflection, if any, as the beam passes through the
magnetic field?

towards the top of the page
towards the bottom of the page
out of the paper
no deflection

5076t01tot22
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X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X

X

x
X

X

x
x
X

X

A
B
c
D
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Section A [45 marks]

Answer all the questions in the spaces provided.

A motorcycle is travelling towards an obstacle at a constant speed of 16 m/s as
shown in Fig. 1 .1 . The motorcyclist only sees the obstacle when he is 120 m
away, and applies the brake immediately. He takes 12.0 seconds to decelerate
uniformly to a stop.

obstacle

'16 m/s
.---------------

120 m

Fig. 1.1

(a) Sketch the speed-time graph of the motorcycle from the time when the
motorcyclist first sees the obstacle to the time when the motorcycle comes
to a stop. lndicate clearly the conesponding values of speed and time on
the axes.

speed /msi

time /s
t2l

(b) (i) Calculate the deceleration of the motorcyclist

deceleration =..

5076t021ot22CHR 2022lScience

PartnerlnLeaming
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(ii) Showing the relevant calculations in the space below, determine
whether the motorcyclist will hit the obstacle.

(c) lf the motorcyclist carries an additional passenger, suggest and explain
whether it is more or less likely for the motorcycle to hit the obstacle.

A tyre which is used on a large earth-moving vehicle is shown in Fig. 2.1.
The vehicle has four of these tyres. When the vehicle is loaded, its mass is
10 000 kg.

0.5 m

Fig.2.'l

1m

(a) Calculate the total area of the four tyres, in m2, in contact with the
ground.

total area ...... m2 12)

(b) Calculate the pressure, in Pa, exerted on the ground by the tyres.

pressure = Pa l2l

5076lO2tOl22

t2]

t11

2
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4

3 Fig. 3.1 below shows an object O being pulled by two men using two
ropes. Each man exerts a force of 50 N. The ropes are kept horizontal to the
ground.

50N

50N

Fig. 3.1

Using a vector diagram, determine the resultant force on the object. State the
scale used.

resultant force =

5076t02tot22

ParlnerlnLeaming
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Fig. 4.1 shows a helicopter stationary in the air. Vertical lift forces are
produced by the front and back rotors as shown in the figure.

lift from
front rotor

lift from
back rotor

8m 4m

centre of
gravity weight

Fig.4.1

The weight of the helicopter is 80 000 N.

(a) Calculate the mass of the helicopter. (Taking g = 10 NikS)

mass = ........................ N t1I

(b) By taking moments about point X, calculate
(i) the moment due to the weight of the helicopter.

moment = .....

(ii) the lift force from the front rotor.

(c)

Nm t2l

Using your answer in (b) (ii), calculate the lift force from the back
rotor.

lift force = ..

5076t02to122

N 11]

lxr r-.1 tr
F

CHR 2022lscience
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Fig. 5.1 shows a boy doing push-up exercise. He applies a force of 400 N as
he pushes up a distance of 0.45 m. He completed 40 push-ups in 1 minute.

Fig. 5.1

Calculate the
(a) work done by the boy when he completed one push-up.

work done =

(b) power generated by the boy in 1 minute.

.... w I2l

Fig. 6.1 shows a computer chip fitted with a heat sink with black metal fins.
The function of the heat sink is to keep the computer chip cool.

black metal fins

heat sink

computer chip

Fig. 6.1

Explain three features of the heat sink that allow the thermal energy to be
transferred easily away from the chip. ln your answer, state clearly the
method(s) by which thermal energy is transferred.

50761021o122

power

6

CHR 2022lScience

PartnerlnLeaming
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A solid substance is placed in a beaker and heated with a 10 W heater.
Fig. 7.1 shows how the temperature of the beaker and its contents changes
with time.

temperature/ oC

w

time/ minutes

0.5 t.D

(a) Compare the arrangement and forces of attraction between the
molecules of the substiance in the segments VW and XY.

anangement of molecules:

Y

v

1.1

Fig. 7.1

t1I

forces of attraction between molecules:

t11

(b) Explain why the temperature of the substance remains constant for the
segment WX even when energy is continuously supplied.

5076102tot22

t2l
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(c) Calculate the amount of thermal energy supplied by the heater during the
segment VlI)(.

energy =.. .... J l2l

(d) Explain why the actual energy gained by the substance in the segment
WX is less than the energy supplied by the heater calculated in
part (c).

Typical wavelengths of electromagnetic waves (E.M. waves) are given in
Table 8.1 below, given that 1 nm = 1 x 10-em.

(a) (i)

Table 8.'l

State the speed of ultra-violet waves in a vacuum

speed = ..... m/s I1l

(ii) Calculate the frequency of ultra-violet waves of wavelength 10 nm.

frequency =

State one use of ultra-violet waves.

Hz l2l

(b)

t1l

(c) State one use of infra-red waves.

50761021o122

E.M. wave gamma X-rays ultra-
violet

visible
liqht

infra-
red

mtcrowaves radio

typical
wavelenqth

0.001
nm

0.'1 nm 10 nm 0.6 pm 100 pm 0.03 m

CHR 2022lScience

PartnsrlnLeaming
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I Fig. 9.1 shows a circuit with three 12 o resistors connected in series with a
battery and an ammeter. An unknown resistor X is to be connected between any
two of the four points H, l, J, K.

12o.

12f) 12o-

J

x

H
rl

K

Fig. 9.1

(a) lf the ammeter reads 0.25 A before resistor X is connected, calculate the
electromotive force of the battery.

emf=......... v t2I

(b) lf X is 9 o and is connected in series between H and K, calculate
(i) the effective resistance ofthe circuit,

effective resistance = ... o t1I

(ii) the current flowing through the ammeter

current = A I2I

(c) State and explain what happens to the cunent flowing through the
ammeter if a wire of negligible resistance is connected in parallel across I

and J.

tzl

5076t021o122

I
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Section B [20 marks]

Answer any two guestions.

Write our answers in the spaces provided

An electric convection oven with a top and bottom heating elements, which is able
to provide more uniform heating to food placed in the toaster, is shown in
Fig. 10.1.

The top and bottom heating elements are connected in parallel, and have
resistances of 40 O and 80 () respectively.

toaster

tin-plated
metal casing

plastic
body

Fig. 10.1

(a) On the figure above, draw lines to show how the live, neutral and earth
wires should be wired from the 240V a.c. source to the toaster.

lnclude a fuse and a switch in your circuit diagram. t3I

(b) Calculate the current that is drawn when the toaster is working normally.

5076t02tot22

L

N

E

40r)

oooooo
80r)

o

CHR 2022lscience
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(c) State the function of a fuse, and explain how it works in the circuit.

tzl

(d) Given the choice of 3 A, 5 A, 13 A or 20 A, state the fuse rating that should
be used,

fuse rating = A t1l

(e) Find the cost, in cents, of using the toaster for 5 minutes if the cost is 27
cents per unit of electricity.

cost = ........................cents I2l

507610,,ot22

PartnerlnLeaming
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(a) Fig. 11.1 shows a section of an optical fibre with the refractive index of
n = 1.46. A ray of light from air is incident on the fibre and the angle of
incidence at the air-fibre boundary is 30".

alr

300

optical fibre

Fig. 11.1

Calculate the angle of refraction at the air-fibre boundary.

angle of refraction =

(i)

o

o

tzl

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

critical angle 12)

(iii) Calculate the angle of incidence at the fibre-air boundary at X.

angle of incidence = .. t1l

(iv) At the fibre-air boundary, X, will the ray of light emerge from the
fibre into the air? Explain your answer.

5076lO2lOt22CHR 2022lScience

PartnerlnLeaming
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(b) An object of height 2.0 cm is placed 2.8 cm in front of a converging lens.
A virtual image was produced and it was magnified by 1.5 times.

(i) State another characteristics of the image.

(ii) By means of a scale diagram below, determine the focal length of
the lens used. The principle axis and lens have been drawn for you.

focal length = t2l

t1l

5076t02to122

ParlnerlnLeaming
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(a) Suggest a material that is used to make a permanent magnet

t1l

(b) When there are no other magnetic fields present, the needle of a
plotting compass points due North in the Earth's magnetic field. This is
shown in the fig. 12.1.

needle

North
plotting

compass

Fig. 12.1

The plotting compass is placed close to a permanent magnet, first at
position A and then at position B, as shown in fi1. 12.2.

Fig. 12.2

The magnetic field close to the permanent magnet is very much larger than
the magnetic field of the Earth.

Draw needles in the two circles to show the direction in which the compass
needle points when the compass is at A and at B. l2l

(c) Figure 12.3 shows a coil which is wound on an iron core. lt is placed near
a permanent magnet.

tron core coil permanent magnet

...- 
_../ B

t--
Fig. 12.3

s076t02tot22

N
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(i)

15

On fig. 12.3, label the direction in which the current flows, and
identify the North and South poles on the iron core. t2l

(ii) What happens to the permanent magnet when it is placed near the
coil? Explain your answer briefly.

t21

(iii) Suggest one way to increase the strength of the electromagnet.s

tlI

(d) Fig. 12.4 shows a permanent magnet and a current-carrying wire
placed near it, with the current flowing into the plane of the paper.
The wire experiences an induced force.

permanent magnet wire

Fig. 12.4

On fig. 12.4, draw

draw the magnetic field pattern due to the current on the wire,

) draw the direction of the induced force acting on the wire.

END OF PAPER

5076t021o122
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Correct label sf vak*es
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r lj
bi
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ttl
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2 a total area = (4)(0.50 x '1.0)

=2m2

[Award 1m if only one tyre is calculated]

b P=FlA
=(10000x10)/2
= 50 000 Pa

1I
1l allow ecf

Total: 4 marks

3 Scale: 1 cm: 10 N

50N
\

Rr

50N

Resultant force
=9.4cmX10N
=94N+5N

[Minus 0.5 marks for no label and anours]

Suitable scale [81]

Conect parallelogram
drawn [B1]

Conect value of resultant
force according to
parallelogram [B1]

Total: 3 marks

4 a mass = 80 000 / 10

=8000ks t1l

bi moment due to the weight

=80000x4
= 320 000 Nm

bii lift force from the front rotor
= 320 000 I 12

= 26 7O0 N (conected to 3 s.f.)
t11

t11

c lift force from the back rotor
= 80 000 - 26 700
=53300N [1] allow ecf

Total: 6 marks

P2
ParlnerlnLeaming

72
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t1I
I

I

I

I

I
t1l
t11
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t11

f, wwlr&ne
= 4{X} x 0,45
= l8ffiJ

porBf
= {18[} x tl0} I 60
= 13lW

thlo rne8rcd mart 6warded if the time used B in minl

tl1
t1l

b

Iotal: 3 marksII
1t l

1

1t

TtE hest iinft i* clereigned wi,l flts so thd it hat
largE srrlace arer, Thir Esfure heFe to rediate
thermel en€rgu much feater * compered tc . ini
surbce. (or increese thermal energy bst ['1'

rdietirn,

TtE he.t sinft b madc ol m€t8l '*f,ich is r gooc
thermal mndudor. ThB inc es-tes transicr d
thefmil en€rgD, by coriduct o{r

TtE hest sink is baeck in cohur. elfl ir 8 g&d
rdirttr of ftermrl ener-qy

6

:ni]a I: 3 marta

e Arar.gmient of nrolecrDe: Lfo'ecules in '/i[ are
anEngd ii rr ordcrll. mar.lner, shile niEcukt.i.t
;tv are urrnged ir a d*arCE!* mautF
IAho s{ccgt
AnsrienEnt of moletules: i.lo_ree{les ;n\'W are
clo8e tlEfter. l*rile fiolecultr ln i,J L.Je frirth€r
*af-
Anangemenl d molecnEs: ttllecuts! in VW rre
rr$ged rr. reE QrlatHn, hfiile flrolecuhr in xY
awranEed iqS inegular Fatbm. I

Ftrces or.{g?clron betueen lh€ rnobculer: Ftrces
of dta cliirti be!,reen nroleculer in Vt|/ ir stonger
thin trlet in X Y.

tll

t11

b Heat b absorbed to beald! Ed{en bo.ds"
The energy *upplbd b not b increa*e fle X,E of
the oatideE- Herrce. Erpet8tJre remr,nr ctrlsl.nl

t1I
tll

c E=Pt
= 10r((1^1 _l}.s{l;xg1
= 3,6OJ

tlI
tlI

d Som€ erErgy pm&lced by the lEater b !oE{ to fE
surroqndi!$ I bed(er-

t11

Tot8l: 7 merks

PartnffiLeaming
73

tt

ttL



BP-74

8 ar speed=3x108m/s t1l

a
= (3 x 108) / (10 x '10-r)

=3x1015H2
1l
1l allow ecf

b detection for forgery of fake notes
laccept any possible answers'l

t11

c TV remote controller
laccept any possible answers]

t11

Total: 5 marks

I a V =lR
= 0.25 X 36
=9V 1

bi 12+12+12+9
=45O I1l

bii l=V/R
= 9/45
= 0.24 1

c The current will increase as total resistance drops to
24 O instead of 36 O due to short circuit.

I
1

Total: 7 marks
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BP-75

Section B 10 marks 3 choose

't0 a

L

),t

40Q

oooooo
$n

g.:i01

tcd:

Live, neutral and earth wires conected wired

11 mark for 2 conect answersl

[crossing of wires not allowed]

Fuse and switch connected to live wire

121

t1l

b

lAward 1m if cunent is calculated based on
inconect resistance valuesl

lAccept2or3s.q

1tR-,U40 + 1,130

1/R = 3/80
R=26.7O

l=V/R
= 24A 126.7

= 8.99 A

t1l

t11

c lf the current exceeds the fuse rating, the fuse wifi
become hot, melt and break the circuit.
This stops the cunent from flowing in the circuit
and hence protecting the appliance from damage.

11t2l

{1t21

{1t21

[1t21

d fuse rating = 13 A [1] allow ecf

e

cost = (0.180(27)

= 4.86 cents (accept 5 cents)

P= VI
(240X8.ee)
2160 W
2.16 kW

E=ft
= (2.16X5 / 60)

= 0.18 kWh

11t21

11t2l

[1] allow ecf

Total: 10 marks
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t1l

t1l

11 at

r =20"

stn ,

srn r
. sin 30stnr--

1.46

-0.342

[1] accept 43o

t1l

a 1

sin c

1.46=+
stn c

.1stnc=-
1.46

c = 43.20

t1la t i=90-20=70"

atv No.

Because the angle of incidence is greater than

critical angle.

t1l
t11

bi Upright t1l

bii

t1l

[1] allow ecf

Conect ray diagram drawn, showing both obiect and

image. Accurate dimension according to question.

[Minus max 0.5 mark for following
Bold or dotted lines not according to answer above,

Missing arrows, etc.l

Focal length = 7.5 cm (t 1 .0)

Total: 10 marks
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8P.77

l1l12 a steel

b compass A points towards S-pole of magnet
compass B points right, away from N-pole of
magnet

t11

t11

ct
ircn core coil

N S

I F.-.-

magnet

Direction of current flow
Label both N and S

t11

I

t1l

t1l

cll The permanent magnet will be repel,ed by the
electromagnet because two like poles (South poles)

are facing each other.

t11c t Any one of the following:
lncrease the curent,
lncreases the number of turns of the solenoid.

Conect shape and direction

t1Idi

t11dii

Downwar*force acting on wire.

THE END
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