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Answer all questions.

The diagram below shows two identical spheres placed next to each other.
spheres

/

/ \

| |

| |

| |
IIIIIIIIIIIIIIIIIII|IIII|IIII|IIIIIIII

|
0 10 20 30

mm

What is the radius of each sphere?
A 2mm B 4mm C 8mm D 16 mm

It takes 1.5 s for the pendulum to swing from X to Y.

L

O__*
% Y
How many complete oscillations are there in 1 minute?
A 10 B 20 C 40 D 80
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3 Which of the following distance-time (d-t) graphs represent deceleration?

A

d

A

»
A d

» ¢
A d

p f
Ad

> f

A stone is thrown upwards from the top of a building. Which row describes the
acceleration and the velocity of the stone when it reaches maximum height?

acceleration / m/s? velocity/ m/s
A 0 0
B 0 10
Cc 10 0
D 10 10
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An object falls from a height of 120 m. How much time does it take to reach the
ground?

A 49s B 100s C 120s D 156s

The following diagram shows all the horizontal forces acting on a moving truck.

truck

/

500 N \ J { 500 N
300 N N\ 7\

- \O/) \°)

Which of the following best describes the motion of the truck?
A  The truck will stop.

B  The truck will move to the right.
C The truck will move to the left.
D

The truck will accelerate to the right.

The diagram below shows how the weight varies with mass on Planets P and Q

400~——

weight / N

300+ -
Planet Q

200+

100+

0 20 40 860 80
mass/ kg

An object weighs 400 N on Planet P. The object is then taken to Planet Q.
Which of the following is correct?

mass of object on Planet Q / kg weight of object on Planet Q /N
A 40 200
B 40 400
Cc 80 200
D 80 400
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8

10

A small box of mass 2.0 kg moves along a track as shown in the figure. The speeds
of the objects at point A and B are 4.0 m/s and 1.0 m/s respectively. The total
distance between A and B is 2.5 m.

What is the average friction acting on the box as it moves from A to B?
A 28N B 56N C 6.0N D 80N

In the diagram below, the uniform metre rule is pivoted at X and held up at the point
Y by a rope.

R
rope =——
Y X
L |
e 1
¥ \
15 cm 95 cm

Given that the weight of the metre rule is 4.0 N, calculate the tension in the rope that
is needed to ensure that the rule stays horizontal.

A 18N B 23N C 31N D 51N

An object is slightly displaced by an external force. When the external force is
removed, the object returns to its original position.
What state of equilibrium is the object in?

A stable B neutral C unstable D rotational
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11 Two blocks are stacked on top of one another on a table.

top block —|

—

bottom block —| table

The weight of the top block is Q and the weight of the bottom block is R.
The base area of top block is X and the base area of bottom block is Y.
What is the pressure acting on the table by the blocks?

A (Q+R)/X B (Q+R)/Y C (QR)/X D (QR)/Y

12 Four holes, A, B, C and D are made on a uniform lamina. The centre of gravity of the
lamina is at G. Which one of the following shows correctly the lamina hanging freely
about each of the holes?
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13 The diagram shows four containers containing water or oil. Qil floats on water. Which
of the container will have the higher pressure at the base of the container?

water -

A

-]

water

I

B

(

L

oil

C D

oil _| (

|

14 The diagram below shows a simple hydraulic system, where a 20 N force is acting
on piston P. Piston P has an area of 5.0 cm? and piston Q has an area of 30.0 cm?.

20 N # r% //////

XY

e

piston P

What is the magnitude of force F?

A 40N

B

20N

piston Q
/
F
v S S
120 N D 3000N
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15 A mercury barometer and mercury manometer are placed in the same room placed
on a top of a mountain. The manometer is connected to a gas cylinder.

)

metre rule in cm
70

60 f________

L

connection to gas

I:III.I.I_I.III_I.I.I_III.I_I.I.III.I.I.I_III}

What is the pressure of the gas?
A 35cmHg B 45cmHg C 60cmHg D 95cmHg

16 The diagram shows a thermocouple when junction X and Y are placed in melting ice
and liquid at 35 °C respectively.

V
Melting ___ | ! ] 35°C
ice liquid

What is the voltmeter reading when junction X is replaced by boiling water at 100 °C?
A -279mV B -1.92mV C +1.92mV D +2.79 mV
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17 Which diagram represents the change in arrangement of the particles of water when it

freezes?
A
O
@]
O
B A\
@)

—_—

C
O
R
o O
D
——

18 The diagram shows a container used to keep food warm for delivery.

plastic cover
[ 7 and box

black inner—"
walls -

vacuum

Which of the following explanation is incorrect?

A Plastic is a poor conductor of heat, hence heat loss will be reduced through
conduction.

B Plastic cover reduces the formation of convection current, preventing the
cooling of food contents in the container.

C Vacuum reduces heat loss due to conduction as it does not have a medium to
transfer the heat.

D Black inner wall is a poor absorber of infra-red radiation, hence does not absorb
heat from the food.
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19 A hot piece of heating rod is immersed into a beaker of water.

20

21

heating rod __|=

Bubbles are observed in the water at the surface area in contact with the heating rod.
Which of the following statement best explains the observation?

A  Conduction of water in contact with the rod causes bubbles to be formed.

B Convection current caused by the hot rod causes bubbles to be formed.

C Evaporation of water next to the heating rod causes bubbles to be formed.
D

Radiation to the water cause water to boil, causing bubbles to be formed.

An electrical heater is used to heat a 2 kg piece of metal from 30 °C to 40 °C. The
specific heat capacity of the metal is 720 J / kgK. The heater was turned on for 20 s
and it is known that 20 % of the energy supplied is lost to the surrounding.

What is the power rating of the heater?

A T720W B 864 W C 900W D 14400 W

Two liquids, P and Q, of the same masses are placed in a room for cooling. Their
cooling curves are shown in the diagram below.

temperature / °C
A

0 > time / min
Which of the following statement correctly describes the two liquids, P and Q7

Both P and Q has the same specific latent heat of fusion.
Both P and Q have the same freezing point.

P has a higher specific latent heat of fusion than Q.

Q has a lower freezing point than P.

OO W >
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23

24

11

A plane mirror is inclined at 40 ° to the table top. An incident ray parallel to the table
top strikes the mirror and a reflected ray is formed.
/ mirror
incident /
ray
40° table top
What is the angle of reflection?
A 20° B 40° C 650° D 100°
Three rays of light are incident between a glass block and air. The diagram is not

drawn to scale.

o

40°

Which of the following is most likely to be the critical angle of the glass?

A 25° B 35° C 45° D 55°

An obiject is placed 35 cm from a converging lens and a real image of the same size
as the object is formed. The object is now moved so that it is 20 cm from the lens.
Which statement is correct?

The new image is bigger and its distance from the lens is less than 35 cm
The new image is smaller and its distance from the lens is less than 35 cm.
The new image is bigger and its distance from the lens is greater than 35 cm

oo w >»

The new image is smaller and its distance from the lens is greater than 35 cm.

www.KiasuExamPaper.com
14



12

25 A ball floats on water in a swimming pool.

26

27

wave moving to the right

When the wave reaches the ball, how will the ball be displaced?

A upwards B downwards C totheleft D to the right

Which of the following is not an application of infrared radiation?

remote control

A

B ear thermometer

C night vision goggles
D

sunbeds used for skin tanning

The diagram shows the relationship between the frequency of electromagnetic
radiation and the wavelength of the waves

frequencyt

__, Wwavelength

Which of the following relationship can be interpreted from the graph?

The velocity of EM waves is a constant.

The higher the wavelength, the higher the energy of the wave.
Frequency is directly proportional to the energy of waves.

Waves of higher frequency travel faster than waves of lower frequency.

OO w>»
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A starting pistol is fired at the starting line of a race and the echo from the wall is heard
0.5 s later. The speed of sound in air is 330 m/s.
What is the distance between the starting line and the wall?

A 825m B 165m C 330m D 660m

The electric field patterns produced by three charged spheres are as shown.

What are the charges on spheres P, Q and R?

P Q R
A negative negative positive
B positive positive negative
Cc positive negative negative
D negative positive negative

A battery drives 100 C of charge around a closed circuit.
The total work done is 750 J. What is the electromotive force of the battery?

A 013V B 075V C 75V D 75kV

The resistance of a wire is 1.0 Q.
A second wire is made of the same material but has twice the length and half the
diameter. What is the resistance of the second wire?

A 025Q B 20Q C 40Q. D 8.0Q.
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32 A 1.8V power supply is connected to a circuit consisting of three 6.0 Q resistors.

6.00Q
1.8V ———

—

]6.00
6.00

What is the amount of work done by the battery in 1 minute?
A 18J B 48.6J Cc 108J D 778J

33 An electrician installed two switches, S1 and S2, to control two lamps, L1 and L2,
in the following circuit.

L1
® ]
S1 52
o o0—F—0 0——
L2
Which of the following configuration will switch on both L1 and L2 at the same
time?
A S1open, S2 closed
B S1open, S2 open
C S1closed, S2 closed
D S1 closed, S2 open
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34 A magnetis placed on the top of a paper matchbox cover. The set-up is then
placed on the tray filled with paper clips. A large number of paper clips are
attracted to the based on the matchbox cover.

e 4 - matchbox
! cover

magnet

Metal sheets of different materials are thereafter placed inside the matchbox cover.
When sheet X is placed inside, the paper clips remained; when sheet Y is placed
inside, the paper clips fell off.

metal sheet

Which of the following metals are the sheets made of?

X Y
A Aluminum Copper
B Copper Iron
C Iron Aluminum
D Iron Copper

www.KiasuExamPaper.com
18



16

35 In which of the circuits will the filament lamp be less bright if the temperature of the
component G decreases?

A it
|||
5
X
-
R
C |
-—|_/G//|—| o
X
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36 The diagram shows the cross-section of a cable lying on the ground. There is a
direct current in the cable. The Earth’s magnetic field is in the direction shown.

In which direction does the electromagnetic force act on the cable?

Earth’s
magnetic field

37 The diagram below shows a simple d.c. motor. Which of the following labelled parts
indicates the commutator?

A

www.KiasuExamPaper.com
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The diagram below shows a current passing from X to Y.
There is an upward force on the wire.
magnet
Y

What will be observed if the direction of current reverses?
A The wire will move upwards.

B The wire will move downwards.

C The wire will move towards the left.

D The wire will move towards the right.
Which of the following does not affect the magnitude of induced e.m.f in a simple

a.c. generator?

speed of rotation of coil

distance between magnet and rectangular coil
number of turns of coil per unit length
resistance of rectangular coll

OO w>

www.KiasuExamPaper.com
21



19

40 Two straight electrical conductors are parallel to each other. Each conductor carries
a current, one into the plane of the paper, and one out of the plane of the paper.

Which diagram accurately represent the magnetic field around the two wires?

A

END OF PAPER
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Section A
Answer all questions.

Fig. 1 shows the velocity time graph of a 150 kg unmanned rocket launched from
the surface of planet X. The planet has no atmospheric layer.

It rises vertically upwards with constant acceleration and after some time, a
malfunction causes the rocket’s engine to cut off suddenly. On its downward
journey to the ground, the rocket falls with negligible air resistance.

velocity / ms™
A

60

40

20

TS
I
7

_ _ _ . > time/s
0 - [

——
QO
(2]
D
-
O
-l
.
o

N

-20

— 40

- 60

- 80

Fig. 1

(@) Using Fig. 1, determine the total distance travelled upwards from the
surface of planet X.

upwards distance travelled = ...........................

(b) What is the gravitational field strength of planet X?

gravitational field strength =

www.KiasuExamPaper.com
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(c) Hence, or otherwise, determine the weight of the unmanned rocket on planet
X.

2 Fig. 2 shows the flood prevention system at Marina Barrage. Water is pumped
out from Marina reservoir to the sea in instances of heavy rain.

barrage

Fig. 2

(@) Water is released from the reservoir to the sea. The height difference of the
reservoir and the sea is 1.2m, and 200 m? of water is released per second to
maintain the reservoir’s height.

Calculate the power required by the pump if it is 80% efficient.

(take density of water as 1000 kg / m?3)

(b) Explain why there is a need for a higher power input than the answer in (a)
in real life.

www.KiasuExamPaper.com
25



3 A steam engine uses the energy from steam to turn the turbine. Fig. 3 shows a
safety valve that is fitted to a steam engine. When the pressure of steam rises
above the safety level, the safety valve opens to release steam.

< 75 cm >
10 cm 200N | Movable weight
pivot Q) B ———— ]
—- area = 100 cm?
T safety valve
[ N ]
steam steam engine

Fig. 3

(@) Explain, in terms of moments, how the safety valve works.

..................................................................................................... [3]
(b) Calculate the minimum force acting on the safety valve before it opens.
force = oo [2]
(c) Suggest how the safety valve can be adjusted so that it would release
steam at a lower pressure.
..................................................................................................... [2]
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4 Two liquids A and B are contained in a U-tube, as shown in Fig. 4.
The liquids do not mix.

3 cm? cross
sectional area

\

wer 10 20

1200 kg / m3 § J/
x_-,///_i___ %--Y

liquid B —/ J%

Fig. 4
Point X is at the junction between liquids A and B.
Point Y is at the same horizontal level in liquids B. The surface of liquid A is
15 cm above point X. The surface of liquid B is 24 cm above point Y. The
density of liquid A is 1200 kg / m3. Assume gravitational field strength is 10 N/kg.

(a) Calculate the pressure at point X due to liquid A.

PreSSUIe = .ot ae [2]

(b) Hence, determine the density of liquid B.

density = ..o [2]
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5

Fig. 5 shows a side view and a plane view of a container used to serve hot drinks.

— Layer of corrugated
cardboard stuck to a
layer of smooth
cardboard, with gaps
between

Fig. 5

(@) Explain how the design allows the person to safely hold the cup with hot
drinks.

..................................................................................................... [2]
(b) Two cups of coffee, one in a corrugated cardboard cup, another in a ceramic
mug, contains coffee of the same temperature.
After 5 minutes, predict which container will contain coffee with the higher
temperature. Explain your answer.
..................................................................................................... [2]
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6 Fig. 6 shows a pool of water of depth 1.00 m. Rays of light travel in water from
an underwater lamp.

not drawn to scale

e T o S e T T e e e e e TG R e UNDErWater

T T lamp

Fig. 6
Given that the refractive index of water in the pool is 1.33.

(@) Determine the speed of light in water.

speed of lightinwater = ... [2]

(b) Calculate critical angle, 8¢c and complete ray R on Fig. 6
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7 Fig. 7 shows an application of electrostatic charges known as electrostatic
coating. A nozzle produces paint droplets, all of which are given a positive
charge. The metal panel is given a negative charge.

metal panel
— charged
negatively

positively
charged
paint

droplets

nozzle

Fig. 7

(@) Explain how this method reduces the amount of paint needed to paint a
large surface.

..................................................................................................... [2]
(b) A student suggests that the metal panel can be of neutral charge as the
positively charged paint droplets would be attracted to neutral objects too.
Explain why his suggestion is not feasible in this context.
..................................................................................................... [2]
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8

Fig. 8 shows the circuit of an electric iron with a metal casing connected to the
live (L), neutral (N) and earth (E) terminals.

metal casing

L o—o0 o a0
N o3 T §
E o

Fig. 8

(@) Explain how the earth wire protects the user from an electrical shock.

[2]
(b) There is a hazard in the circuitry in Fig. 8.

Identify the hazard and explain why it is unsafe.
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(c)

10

The power rating of the iron is 220 V, 2400 W.
(i) The iron is used for 10 minutes daily for 30 days in a month. How
much does it cost if each unit of electricity is $0.207?

(i) Determine the power of the iron when it is plugged into a 110 V
power socket.
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9 Fig. 9 shows the representation of a step-up transformer.

(a)

(b)

iron core
\

\

secondary
colil

primary
coll

\
/

o T o T a1
A A A A

|
|

Fig. 9

State one way to increase the secondary voltage of a step-up transformer.

(i) Explain the function of the iron core and why it cannot be replaced by
steel.

A step up transformer has an input voltage of 240 V, 13 A, with a turns ratio
of 200.

(i) Calculate the output current of the transformer.

Output current = .................... [2]

(if) Explain why step-up transformers are usually used before electricity is
transmitted by transmisson cables.
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Section B
Answer all the questions in this section.

Question 12 is in the form Either / Or.

10 Fig. 10.1 shows some information from the manufacturer of a car.
The kerb mass refers to the mass of the car without passengers and cargo.
The gross mass refers to the mass of the car with passengers and/or cargo.

kerb mass 850 kg

gross mass (with a 70 kg driver) 920 kg

gross mass (with a 70 kg driver and a 70 kg passenger) | 990 kg

with one driver only | with one driver and passenger

maximum 3.50 m/s? 3.25 m/s?
acceleration

maximum speed 50.0 m/s 50.0 m/s

Fig. 10.1

(@) When the mass of the people in the car doubles from 70 kg to 140 kg, there
is only a slight decrease in the maximum acceleration.

Explain why the acceleration did not decrease by half when the mass of
people doubled.

(b) Calculate the shortest time for the car, with a driver and a passenger inside,
to achieve the maximum speed from rest.

(c) Ignoring air resistance, calculate the maximum forward thrust of the car
engine.

maximum thrust=.........................

www.KiasuExamPaper.com
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13

(d) The driver takes the car for a test drive without any passenger. While
travelling at the maximum speed, the driver sees a police car ahead and
applies the brake after 2.0 s. The car decelerates uniformly and comes to
rest a short distance away from the police car.

Fig. 10.2 shows how the speed of the car varies with time after the driver
sees the police car.

time /s speed / m/s
0.0 50.0
2.0 50.0
4.0 40.0
6.0 30.0
8.0 20.0
10.0 10.0
12.0 0.0

Fig. 10.2

(i) State what it means by “decelerates uniformly”.

.......................................................................................... [1]
(ii) Calculate the distance travelled by the car during the deceleration.
distance = ...l [2]
(iii) Describe how the distance between the car and the police car changes
before and after the driver applies the brake.
............................................................................................. [2]
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11 (a) Wateris in liquid state at room temperature of 25 °C.

(i) Using kinetic theory of matter, describe the change that occurs when
water evaporates.

(ii)  State one difference between the molecules in steam and molecules
in water.

(b) Fig. 11.1 shows liquid nitrogen, below its boiling point, stored in a vacuum
flask. The boiling point of nitrogen is -196 °C.

I

I Il
liquid nitrogen glass walls

T—— vacuum

N/

Fig. 11.1

The flask has 2 glass walls with a vacuum between them.
State and explain the purpose of having a vacuum between the two layers
of glass walls
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(c) The liquid nitrogen reaches its boiling point of -196 °C. A small piece of metal
at 20 °C is lowered slowly into the liquid nitrogen. Bubbles form within the
liquid nitrogen as it boils. The small piece of metal has a mass of 50 g. When
it is lowered into the liquid nitrogen, the metal cools to -196 °C. The specific
heat capacity of the metal is 0.39 J/(gK). The specific latent heat of
vaporisation of nitrogen is 200 J/g.

(i) Calculate the thermal energy lost by the metal as it cools.

thermal energy lost= ..............c.cooni. 2]

(ii) Hence, determine the mass of nitrogen that boils away.

mass of nitrogen = ........................ [2]
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A circuit is set up as shown in Fig. 12.1. The resistance of the LDR varies from
800 Q to 2400 Q under different brightness.

(a)

(b)

6.0V
- (——
150 Q 150 Q
R R,
+—W
'{/ 1200 Q
o m 1
= 1
N
V-
Fig. 12.1

State the voltmeter reading on V1.

Vi= [1]

Calculate the reading shown on the ammeter A1 when the LDR’s
resistance is 800 Q.

readingon A1= ...

www.KiasuExamPaper.com
38



17

(c) In Fig. 12.2, sketch the graph to show how the resistance of
the LDR varies with light intensity

A

R/Q

light intensity 1]
Fig. 12.2

(d) (i) Calculate the voltmeter reading V2 when the light intensity is
low.

Vo= (2]
(ii)  An ammeter Az is connected across X and Y as shown by Fig.
12.3. State the direction of current flow and explain your
answer.
6.0V
................................................................................. [2]
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12 Or
Fig. 12.4 shows how the vibrations of a modern electric guitar string are picked
up by a small coil of wire wound around a cylindrical magnet. The string, which
is made of steel, causes an electrical signal to be generated and detected.

signal

bar magnet oA

strings

vibrating string

wire coil

Fig. 12.4

(a) State Faraday’s Law of Electromagnetic Induction.

(b) Using Faraday’s Law, explain how the electrical signal is generated.
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(c) State and explain if any signal would be generated if the string of the
electrical guitar is changed to nylon.

(d) Fig. 12.5 shows the display on a screen when the signal of a note is being
detected. The horizontal scale indicating the time base is set to 2.0 ms/cm.

I1 cm

1cm
<+—>

Fig. 12.5
(i) Calculate the frequency of the note being played.

frequency = ... [2]

(ii) State what happens to the frequency and amplitude of the sound
wave when it is played through a loudspeaker.

End of Paper
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Paper 2 Section A

Qn No

Answers

mk

(a)

Total distance = area under graph
=0.5x64 x50
=1600 m

[1]
[1]

(b)

Gravitational field strength = acceleration on planet
=64/ 32 (or equivalent for gradient of graph)
= 2.0 N/kg or 2.0 ms~

(c)

[1]
[1]

Weight = mass x gravitational field strengt
=150 x 2
=300 N

(a)

[1]
[1]

Gravitational potential energy \QF{' 3,

= (200 x 1000) x 10.x-4
= 2400 000 J ;(” 3 %
Power reqyu;ed = 4@0 x 1607 80
=3MW | b X -

[1]
[1]

(1]

(b)

I ;Qvater
' Energy m
oo

urface @e water from the reservoir

eeqiét be. ralsegbhlg h%fthé sea (gye \\’to be discharged
Rt

e, rlctlon IQ rocess

th”e»l‘;@ Blﬁere\nég’l\sxgreater than 1.2m, resulting in the higher

p% input needed)

[2]

(a)

M we &\@\@?erts a clockwise moments and keeps the safety valve
closed.

When\ﬂa\?steam is excessive, it will exert a large force on the safety
valve, exerting an anti-clockwise moment.

When the anti-clockwise moment from the steam is greater than the
clockwise moment, steam releases from the safety valve.

[1]
[1]
[1]

(b)

Clockwise moments = anti-clockwise moments
400x75=Fx 10
F =3000 N

[1]
[1]

(c)

Lower the weight of the movable weight
Move the movable weight closer to the pivot
Increase the surface area of the safety valve
Shift the pivot to the right (any 1)

To reduce the clockwise moments

[1]

[1]

(a)

P = hpg
=0.15x1200 x 10
= 1800 Pa

[1]
[1]

(b)

P = hpg
1800 =0.24 x p x 10

[1]
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750 kg /m3= p

[1]

(@)

Layer of air in the gap

Air is a poor conductor of heat, hence reducing heat conducted to hand
Or

less contact area with the hand.

less surface area results in less conduction from the cup to the hand,
hence the person holding the cup will feel less hot.

[1]
[1]

(b)

Coffee in corrugated cardboard
Poor conductor of heat compared to ceramic, where the molecules are
more closely packed together as solid, than gas.

[1]
[1]

(@)

v=c/n
=3x108/1.33
=2.26 x 108 m/s

[1]
[1]

not drawn to scale

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

n=1/sin c| \ -

3= \1IS|ng
1/:? /\/‘,N

[1]

[1]
[1]

/I?alnt d tS repel: ne aﬁéiﬁéf/ }‘E}\ e

“"é"‘ad\s t umfcr‘m ly'to cgvemﬁg e area with same amount of paint

[1]
[1]

etal ﬁanerwgm{dbé pos@(é“y charged due to conduction

| other let
e

[1]
[1]

ot d \\Q‘\\“\

Eart mlu?és connects to the metal casing. In the event that the live wire
accidentally touches the metal casing, causing it to go ‘live’, the earth wire
conducts away to earth, preventing electric shock from the user who
touches the metal casing

[1]
[1]

Fuse should not be at neutral / should be at live wire
In case of excessive current, the fuse may blow but the appliance might
still be ‘live’.

[1]
[1]

(c)i

Total energy = 2.4 x 10/60 x 30
=12 kWh
Cost =12 x $0.2 = $2.40

[1]
(1]

(C)ii

P=V2R
2400= 220 2 IR
R=2020Q

P=1102/20.2
=600 W

[1]

[1]
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3

()i

Increase number of coil on the secondary coill

[1]

()i

Iron is easily magnetised and demagnetised

Ensuring better magnetic flux linkage between the 2 coils. Steel does not
magnetise or demagnetise easily.

It is the change of magnetic flux that is able to induce a current, and
hence an induced emf, in the secondary coil.

[1]

[1]

Vp|p=Vs|s
240 x 13 = (240 x 100) X Is
Is =0.13 A

[1]
[1]

Reduce energy loss during transmission
Since heat loss is P = I°R, the lower the current, the lower the energy loss
during transmission.

[1]
[1]
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Section B Structured Answers

10 (a)

Although the mass of the people in the car doubled, the total mass
only increased slightly, hence by F = ma, the acceleration did not
decrease by half.

[1]

10 (b)

Time = speed / acceleration
=50/3.25
=154s

[1]
[1]

F=990x3.25=3217.5 N OR
F =920 x3.50 =3220 N

[2]

Rate of decrease of velocity is constant.

[1]

Distance travelled = 0.5 x 50 x (12-2)
=250 m

[1]
[1]

Before applying the brakes, the distance between the car and the
police car decreases by 50m per second.

After applying the brakes, the distance between these
car decreases by less than 50m per second.

ar and the police

[1]
[1]

.

When water evaporates, the liquid molecules™wBgate randomly at

[1]
[1]

different speeds,

Molecules at the surface that have en £ 1@ _overcome the
downward attractive forces of othe / ules ave the surface.
Molecules in steam i ced m . i

moves at slow s/eed

OR ( ) ) Q
Molecules. Ln stéamjg it boiling poi [ Iec%@@waterin not

at bonQ&o . (\/ /é\ 0(\\\%

K?/Iol Ies lp/te a r\f(o h other but molecules in
,wate a e&clbsely @mﬁer ,\\‘g)a“@

[1]

(b) Vi Recmcé\,b I|quﬁ nqé@\ through conduction. [1]
A acuum gl ond s it removes the medium, which is | [1]
ndu%\qhe‘to take place, hence keeping the liquid | [1]
quuL
(©) %e@x - 196 -20) 1]
= 42\ [1]
(C)ii Q=mly
4212=m (200) [1]
M=211g [1]
12 Either
(a) 3.0V [1]
(O P — 1]
totalR 150+ 150 800+ 1200
R=261Q [1]
V=IR
6=1(261) [1]
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[=0.023 A

[1]

(c)

2400
R/Q

800

Fig. 12.2

light intensity

[1]

(d)i

V =2400 / 3600
=40V

(d)i

XtoY

X has a greater potential of 3.0 V than Y
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12 Or

(@)

Faraday’s Law of electromagnetic induction states that the
magnitude of the induced EMF in a circuit is directly proportionate to
the rate of change of magnetic flux in the current.

[1]

When the string vibrations, the magnetic flux linking the coil
changes.

The change in magnetic flux generates an induced current.

The induced current creates an induced emf in the coil, causing the
signal to be generated.

[1]
[1]
[1]

(c)

No signal will be generated.
There is no change of magnetic flux as nylon is not an electrical
conductor.

[1]
[1]

(d)i

Period = 8 ms
Frequency = 1/0.008
=125 Hz

[1]
[1]

Frequency remains the same
Amplitude of the sound wave increases.

[1]
[1]
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Paper 3

L=25cm
d=14cm

[1]

It is the diameter of a circle, and it is difficult to ensure that the
measurement passes through the center of the circle, to take repeated
reading from different sides and take the average.

Or

Difficult to determine the inner diameter, can use a inner jaw of Vernier
calipers

[1]

Disagree.
M(d/2)? is the area of the circle, not circumference,
length equation is not correct.

the total uncoiled

[1]
[1]

L1 =8.0cm
e=55cm

[1]
[1]

T=017x55=0.935N

[1]

A =60.0cm
B =40.0 cm /j rb’\
C =80.0 cm x i QO

[1]

wr (0. 60? +0. 9 (&400)3 \O%K 2 %%U
(\‘\/

\7
o ~ Q¥

[1]
[1]

@O 0 BT\a\ \)cept 5@\@ V@G?\écmd@gt be 1 dp)

[1]

271 s}accgg@%osp 30. o N

[1]

(b)ii

[1]
[1]

(c)

Human r@@ﬁhon time of starting and stopping of the stopwatch.

[1]

(d)

Conétént variable: mass of bob, distance between cork and table
Description of experiment that will fulfil requirements

Accurate results: take more readings then obtain the average / take time
for more oscillations and then take the period.

Graph of T?vs h

m is the gradient of the graph.

H can be determined from substitution of values from a point on the best
fit line

[1]
[1]
[1]

[1]
[1]

3.0 V or measured value

[1]

d=10.0 cm,
| = measured value to precision of 2d.p. (precision of given ammeter)

[1]

Measured value as per correct precision and units.

d/mm,I/A,V/V, 1l A"

[4]
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(e)

Graph of d/mm (y-axis) vs 1/l / A" (x-axis) - axes
Plot - plot

Best fit line - graph

More than half the page - scale

[1]
[1]
[1]
[1]

Gradient = (y2-y1) / (x2-X1)
= 300 (accepted 200-500)

[1]
[1]

Using linear law, y=mx+c
Sub d =0 (meaning y = 0 for the graph), use a selected point on the
best fit line to find the lo.

[1]
[1]

500

[1]

R =100 E / lodo (using values found above)
=10Q (approx.)

[1]
[1]

Kinks in the resistance wire

[1]

Take readings from portions of the wire that does ave kinks.

[1]

Graph with a steeper gradient

[1]

A
@ f/i’ / %‘5 QQ?)
\\ I %
)
%Q/ @@Q o
s IR @ 3\6{&9
m;“‘\/\} @ ‘a‘\\\@\(\
SZ> o
> ae
St
e
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2
Answer all questions.

For each question, there are four possible answers A, B, C and D.

Choose the one you consider correct and shade your choice on the Multiple Choice Answer Sheet.

Which of the following shows the best estimate of the diameter of Earth?

A 1.3x10%km B 1.3 x 10* km
C 1.3x10%km D 1.3 x 10° km

A micrometer is used to measure the thickness of a metal sheet.
Diagram 1 shows the reading on the micrometer when it is tightened with nothing between the

jaws. Diagram 2 shows the reading taken with the metal sheet between the jaws.

diagram 1 diagram 2

\\\\\\\\
N\

11 \\\\\\\\\\
)

J

7T

/4
////

What is the thickness of the metal sheet?

A 1.82 mm B 1.86 mm
C 3.32 mm D 3.36 mm

BSS/2019/Prelim Exam/4E Physics Paper 1
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3

3 Three boys P, Q, and R participated in a race against one other. They started from the same

starting point. The three diagrams show their speed-time graphs.

P
speed / ms™
A
6 _____

| |
| |
| |
| |
| |
| l_» time /s

0 5 10

Which statement about the positions of the boys after 10 s of the race is correct?

A Pleads QandR
B QleadsP and R
C RleadsPand Q
D

P and R share first place

4 A skydiver falls at terminal velocity. He then opens his parachute.

Q

speed / ms™

A

5 [
| |
| |
| |
| |
| | >

0 4 10

time /s

R

speed / ms™

4

0

» time/s

[EEG Ep—
o

Which row gives the direction of the resultant force on the skydiver and the direction of the

acceleration of the skydiver, immediately after the parachute opens?

acceleration

resultant force
A downwards
B downwards
C upwards
D upwards

downwards
upwards
downwards

upwards

BSS/2019/Prelim Exam/4E Physics Paper 1
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4

5 Asledge of mass 15 kg is pulled across a level ground with a constant speed of 0.50 ms™ by a
horizontal force of 30 N.

0.50 ms™’

What is the frictional force experienced by the sledge?

A 75N B 23N
C 30N D 120 N

6 Arock is hung from a rope and given a sideways push close to the surface of the Earth.

push

surface of Earth

If the same arrangement were to be given the same sideways push close to the surface of the
Moon, what would happen to the rock?

A The rock will move with more ease as it has less mass.

B The rock will move with more ease as it has less weight.

C The rock will move with the same ease as it has the same mass.

D

The rock will move with the same ease as it has the same weight.

BSS/2019/Prelim Exam/4E Physics Paper 1
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5
7  An astronaut conducted an experiment on Mars in which she placed a rock on a spring balance
and then on a beam balance. The gravitational field strength of Mars is larger than that of the
Moon.

Which set of results is correct when the same experiment with the same rock was conducted on

the Moon?
spring balance reading beam balance reading
A greater than in Mars less than in Mars
B greater than in Mars same as in Mars
Cc smaller than in Mars less than in Mars
D smaller than in Mars same as in Mars

8 Two immiscible liquids, P and Q, are poured into a beaker. After the liquids have settled, an
object R is placed in the beaker. The diagram below shows the final position of object R.

~__ liquid P

object R —_
T

~__—liquid Q

What conclusion can be made?

A  Object R is denser than both liquids P and Q.

B Object R is denser than liquid P but less dense than liquid Q.
C Object R is denser than liquid Q but less dense than liquid P.
D Object R is less dense than both liquids P and Q.
BSS/2019/Prelim Exam/4E Physics Paper 1 [Turn over
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9 The diagram shows a toy balanced on the edge of a table and at rest. The toy has a metal ball

attached to it.

6

Where is the likely centre of gravity of the toy?

metal ball

10 Three identical hollow pipes X, Y and Z have one or two identical weights attached to their inner

surfaces as shown below.

X

Y

Which row best describes the stability of the pipes?

X

Y

z

neutral equilibrium
neutral equilibrium

stable equilibrium

o O W »

stable equilibrium

stable equilibrium
unstable equilibrium
neutral equilibrium

unstable equilibrium

unstable equilibrium
stable equilibrium
unstable equilibrium

neutral equilibrium

BSS/2019/Prelim Exam/4E Physics Paper 1
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11 A block was pulled up along a slope.

distance moved
along slope 25 m o=

/""I’-"

frictional force
400 N

weight of block 5 000 N

What is the magnitude of h, the increase in vertical height of the block?

A 20m B 6.0m
C 80m D 10m

12 Alan, Darrel, Jake and Kent squat on concrete steps as shown. Each person carries a sphere
which is of the same size but of different mass. They drop the spheres onto a smooth level sand

pit.

Kent carries
100 g

Jake carries

150 g
r 3
Darrel carries
200 g n
Alan carries
300 g
I’y
4.0m
3.0m
1 2.0m
1.0m
sand pit
Who carries the sphere which will sink the deepest in the sand?
A Alan
B Darrel
C Jake
D Kent
BSS/2019/Prelim Exam/4E Physics Paper 1 [Turn over
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8

13 A simple mercury barometer is used to measure atmospheric pressure as shown below.

)
—<["" 80 cm
R -
X®-5--
What is the pressure at X?
A 150 mm Hg B 650 mm Hg
C 800 mm Hg D 950 mm Hg

14 A glass vessel is connected to a side-arm through a tap.

With the tap closed, the depth of water in the vessel is h. When the tap is opened, water flows
into the side-arm. The depth of water in the vessel falls.

The diagram on the right shows the water levels before they have settled.

glass vessel

\‘ ( ) r

side-arm

tap closed S

tap open

When the levels have settled, which statement is true?

A h =x B y =X
C h=y+Xx D h=y-x

BSS/2019/Prelim Exam/4E Physics Paper 1
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9

15 A fixed mass of gas is compressed while kept at constant temperature.

How will the properties of the molecules of the gas change?

frequency of collisions
average distance between the molecules average speed of
between molecules and the walls of the molecules
container
A decreased decreased increased
B decreased increased no change
C increased decreased no change
D no change increased decreased

16 A centimetre scale is fixed next to an unmarked mercury-in-glass thermometer. At ice point the

17

length of the mercury thread is 1.5 cm. At 60 °C, the length of the mercury thread increases to
9.5 cm.

What is the length of the mercury thread at steam point?

A 13.3 cm B 14.3 cm
C 14.8 cm D 15.8 cm

A Brownian motion experiment involving smoke particles in air was conducted.

What best explains why heavy particles settle down quickly but very small particles remain
suspended for long period of time?

A Air pressure has a greater effect on smaller particles.

B Random molecular bombardment by air molecules keeps the small particles suspended.
C The earth’s gravitational field does not act on very small particles.

D The small smoke particles have the same density as air.

BSS/2019/Prelim Exam/4E Physics Paper 1 [Turn over
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18 A student filled an upright ring-shaped container completely with warm water. He then placed a
pack of dry ice at a corner of the container.

pack of dry ice
warm water

A B
C D

BSS/2019/Prelim Exam/4E Physics Paper 1
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11

19 A metal box has four different surfaces of equal area: dull black, shiny black, dull silver and shiny
silver.

The box is filled with boiling water so that each surface is at the same temperature. A sensor
measures the amount of radiation from each surface.

sensor

&'\@

f \
o dull silver eter
shiny silver

Which surface emits radiation at the slowest rate and which surface emits radiation at the fastest

rate?
emits radiation slowest emits radiation fastest
A dull black shiny silver
B dull silver shiny black
C shiny black dull silver
D shiny silver dull black

20 Two liquids X and Y of equal weight are put in identical vessels, and thermal energy is supplied
to them at the same rate. The temperature-time graphs are as shown.

temperature X
Y
= time

Which statement(s) is(are) true?

I Y has a higher freezing point than X.
Il Y at liquid state has a larger specific heat capacity compared to X at liquid state.
Il Y has a larger specific latent heat of vaporisation than X.

A Il only
B Il only
C I and Il only
D Il and Il only
BSS/2019/Prelim Exam/4E Physics Paper 1 [Turn over
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21 Some wax in a test tube was heated till it melted. It was then allowed to cool. The temperature-
time graph during the cooling process is shown.

temperature / °C
4&
P

» time/ min

Which statement is correct?

A Along PQ, the molecules gain internal energy.
Along QR, the molecules lose kinetic energy.

Along QR, the molecules lose potential energy.

OO W

Along RS, the molecules gain potential energy.

22 Airis blown into ether through the glass tube as shown in the diagram.
After some time, it is observed that the film of water freezes into ice.

blown air\
glass tube

a film of water\
| =

Which option best describes the processes that result from blowing the air?

]
wooden board

rate of evaporation of ether temperature of ether heat transfer
A decreases falls from ether to water
B decreases rises from ether to water
C increases falls from water to ether
D increases rises from water to ether

BSS/2019/Prelim Exam/4E Physics Paper 1
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23 Water waves can be used to demonstrate refraction by passing them in a trough of water of
different depths.

wave ‘deep water

direction \

shallow water

]

1\

wavefronts =—|

Which statement describes why the water wave changes direction as it passes into shallow
water?

A

B
C
D

The frequency of the wave decreases.
The frequency of the wave increases.
The speed of the wave decreases.
The speed of the wave increases.

24 \Which statement about the components of the electromagnetic spectrum is not correct?

A

B

Microwaves have shorter wavelengths compared to those of radio waves and they are used
in airport security to detect metallic objects in passengers’ baggage.

Radio waves have lower frequencies compared to those of gamma rays and they are used
in television broadcasts.

Visible light have higher frequencies compared to those of microwaves and they are used
in lasers to weld metals together.

X-rays have shorter wavelengths compared to those of ultraviolet rays and they are used
to check flaws in metal welds.

25 A student holds a sheet of paper with letters on it facing a plane mirror. The letters on the paper
are shown below.

TOF

What does the student see in the mirror?

A B Cc D

FOT| (A0T| |10E| 40Ol

BSS/2019/Prelim Exam/4E Physics Paper 1 [Turn over
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26 The figure shows a semi-circular glass slab with centre O. The glass has a critical angle of 45°.

P

Q

What happens when a ray of light, perpendicular to the diameter POQ, is incident at R?

A

B
Cc
D

The light ray emerges at O.
The light ray emerges at some point between O and P.
Total internal reflection occurs at O.

Total internal reflection occurs at some point between O and P.

27 The converging lens in a camera is used to make an image on a film.

At which point could an object be placed so that it forms a diminished image?

s >

focal | h
ocal lengt film

of lens
B ¢ l |
° &

| Bw]

.
—

2 x focal length
of lens

28 The diagram shows the trace on a cathode-ray oscilloscope when a microphone which is
connected to it picks up a sound.

Which trace is obtained when the sound wave is changed to one that has the same loudness
but of higher pitch?

A B Cc D

BSS/2019/Prelim Exam/4E Physics Paper 1
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29 An attendant is filling up a car with petrol at a petrol station.

Which of the following describes how electrostatic charges becomes a hazard?

A

As the car is filled with petrol, the petrol vapour gets ignited by the sparks between the
attendant and the car when they discharge accidentally.

As the car is not earthed, charges on the car ignite the fuel inside the car’s petrol tank.

Charges on the car flow through the hose to the underground petrol reservoir, causing the

petrol to catch fire.

The attendant gains charges due to friction of his clothes and he gets an electric shock

when he touches the car.

30 The graph shows how the current flowing through a 12 V lamp varies with the potential difference

(p.d.) across the lamp.

current/ A

A

4
3 4
2

A

n

:
4 6 8 10 12 p

d./Vv

From the graph, which statement correctly describes the resistance of the lamp as the p.d.
increases?

A

B
Cc
D

The resistance of the lamp decreases throughout the voltage range.

The resistance of the lamp increases at first and then decreases.

The resistance of the lamp increases throughout the voltage range.

The resistance of the lamp remains constant.

BSS/2019/Prelim Exam/4E Physics Paper 1
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16

31 A piece of wire initially has a resistance of 48 Q. This wire is then stretched evenly until it is twice
its initial length as shown below. The volume of the wire remains unchanged.

I

¥

What is the new resistance of the wire?

A 48Q B 96Q
Cc 192 Q D 384Q

32 A filament lamp is connected to a 12 V battery as shown.

181

—X

When the circuit is switched on for 2.0 minutes, 4.0 C of charges flow through the circuit.

What is the amount of electrical energy that is converted into light and thermal energy in the

lamp?
A 6.0J B 24J
C 48J D 96 J

BSS/2019/Prelim Exam/4E Physics Paper 1
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33 Ad.c. circuit is set up as shown. The electromotive force of the battery is 12 V.

1}-1|

®

—R—

O

What is meant by the electromotive force of the battery is 12 V?

A lttakes 1.0 s to drive 12 C of charge around the circuit.
B Ittakes 12 s to drive 1.0 C of charge around the circuit.
C lttakes 1.0 J of energy to drive 12 C of charge around the circuit.
D Ittakes 12 J of energy to drive 1.0 C of charge around the circuit.

34 Each lamp in the circuit below is rated 9.0V, 36 W. A, B, C and D are 6 A fuses.

Which fuse will blow when the switch is closed?

9.0V

11|
=

=
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35 The diagram shows the circuit formed when a rice-cooker is plugged into a mains socket.

resistance of heating
element = 30 Q

neutral wire

(@)
230 V mains N,
supply

T live wire —
1
10 A fuse ' o _____ =

metal case

What is the fault in this circuit arrangement?

A The earth wire is connected wrongly.

B The fuse is connected to the wrong wire.
C The fuse rating is too low.
D

The switch is connected to the wrong wire.

36 The diagram shows the direction of the compass needle when placed near two bar magnets.
® © i

What are the likely poles at X and Y?

pole at X pole atY
A North South
B North North
Cc South North
D South South
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37 Four metal rods are placed, one at a time, inside a coil of copper wire.

direction of current
""" coil of copper N
wire

A

metal rod

paper clips
The table below gives the results of the experiment.

Which rod would be the most suitable to use for the core of a coil in a circuit breaker?

metal number of paper clips picked up number of paper clips still attracted
rod when there is current in the coil when the current is switched off
A 1 0
B 20 2
Cc 35 0
D 35 30

38 The diagram below shows a positive charge entering a magnetic field directed into the paper.

Which path correctly illustrates the motion of the positive charge?

A

X X X4 x
X X X X X

y B

P 2

X XXX X

X X3X..X X

\\\ T~a C

/< X X\\ X X
\

L X X XV¥X X
magnetic field D
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39 A solenoid is placed in between a magnet and an iron nail that are freely suspended from the

20

ceiling. The magnet is then moved away from the solenoid as shown.

ER—

movement of magnet +——

What is the direction of the current flowing through the fixed resistor and the direction that the

iron nail moves?

FATAVATAVATAYAYATA)

VWUV

—
_

WL =

direction of current
through the resistor

direction of movement of iron nail

to the left
to the left

to the right

o o m >

to the right

away from solenoid
towards solenoid
away from solenoid

towards solenoid

40 A supply of peak value 5.0 V and of frequency 50 Hz is connected to the Y-input terminals of a
cathode ray oscilloscope. The Y-gain and time-base settings are set at 5.0 V per division and

10 ms per division respectively.

Which trace is obtained?

ANAAN

\

\/
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Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
B B A D C Cc D B B Cc
Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20
B o Cc B B C B B D D
Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
Cc Cc Cc A B B A A A Cc
Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
Cc Cc D B D A C A B D
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2

Section A
Answer all the questions in the spaces provided.

1 When out in the open sea, ship X and ship Y use a steel cable to transfer cargo from one to the
other. Fig. 1.1 shows how the steel cable looks like when a cargo of mass 130 kg is exactly in
between the two ships. The ends of the cable connected to each ship are positioned at the same
height above the surface of the sea. The gravitational field strength is 10 N/kg.

Fig. 1.1

(a) Calculate the weight exerted by the cargo.

weightof cargo=____ [1]

(b) By means of a scaled drawing, find the tension in the steel cable.

tension in the cable = [3]

BSS/2019/Prelim Exam/4E Physics Paper 2

www.KiasuExamPaper.com
74



2 (a) State the principle of moments.

(b) Fig. 2.1 shows part of the boiler of a steam engine. Thermal energy is transferred to the
water in the boiler by conduction.

lever arm mass M 10 m 50m

\ ﬁ; . - pivot
| A/(ﬁ/ valve

water __

bttt

thermal energy

Fig. 2.1
The boiler has a valve which allows steam to escape if the pressure inside the boiler is too
high. The pressure in the boiler is controlled by the valve connected to a pivoted lever arm.

The uniform lever arm has a movable mass M which is used to adjust the pressure at which
the valve opens.

(i) The surface area of the valve in contact with the steam is 4.0 x 102 m?.

Calculate the upward force on the valve when the pressure in the boiler is 20 kPa.
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(i) The length of the uniform lever arm is 20 m and the weight of the lever arm is 100 N.
By placing mass M 10 m away from the valve, the valve opens when the pressure in
the boiler is 20 kPa.

Calculate the weight of M.

(iii) State how the mass M should be moved so that the valve of the boiler is opened at a
pressure higher than 20 kPa. Explain your answer.
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3 (a) Fig. 3.1 shows a soccer ball on the ground being stepped on by a foot.

| o foot

soccer ball ﬁ
DS

Fig. 3.1

It is observed that the volume of the soccer ball decreases while the temperature of the air
in the ball remains the same.

Using the kinetic model of matter, state and explain how pressure of the air in the ball
changes.

(b) Fig. 3.2 shows a mercury manometer that is being used to measure the pressure in a
chamber. The pressure due to the air trapped in the chamber is found to be 810 mm Hg.
The density of mercury is 13 600 kg/m3.

air

chamber

Fig. 3.2

Determine the atmospheric pressure, leaving your answer in Pa.

pressure =
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4 Fig. 4.1 shows an igloo, which is a small dome-shaped house built by Eskimos from blocks of
hard snow. The Eskimos live in very cold regions near to the North pole.

The entrance is dug lower than the sleeping area to create a cold sink where cold air flows to.
The cross-section of an igloo is shown in Fig. 4.2.

sleeping sleeping
area area

¢V D
T

cold sink

Fig. 4.1 Fig. 4.2

(a) State one thermal property of the hard snow blocks that makes them suitable for building
igloos.

(b) Suggest one way by which the Eskimos can reduce their rate of heat loss by radiation when
they sleep. Explain your answer.

(c) Explain the process of how the heat from the Eskimos keep the igloo warm inside even if it
is cold outside.
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5 Geothermal energy makes use of heat from the Earth’s interior to generate power. Fig. 5.1
shows 1 200 kg of cold water at a temperature of 25 °C is pumped down to the hot rocks of the
Earth’s interior. 750 kg of it returns as hot water and the rest returns as steam, both at a
temperature of 100 °C.

Earth’s surface
hot water cold water
and steam at25°C
at 100 °C .
cracks in
hot rocks
Fig. 5.1

The specific heat capacity of water is 4 200 J / (kg °C) and the specific latent heat of vaporisation
of water is 2.3 x 106 J / kg.

(a) Distinguish between the specific heat capacity of water and the specific latent heat of
vaporisation of water.

_____________________________________________________________________________________________________________________________________________________ [2]
(b) Calculate the energy needed to heat 1 200 kg of water from 25 °C to 100 °C.
energy = [2]
(c) Calculate the energy needed to produce steam at 100 °C.
energy = [2]
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6 (a) State whatis meant by critical angle.

(b) Fig. 6.1 shows the cross-section of an optical fibre. The optical fibre has a very thin glass
core with a diameter of 14 um. The refractive index of the glass core is 1.65.

plastic cladding

glass core

Fig. 6.1
(i) The glass core is surrounded by a plastic cladding.

State and explain which material has a higher refractive index and explain your answer.

............................................................................................................................................. [2]
(if) The light ray enters the air-glass interface at 45°.
Calculate the angle of refraction in the glass core.
angle of refraction=__ . [2]
(iii) Prove that the minimum value for i is 37.3°.
[2]
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7 Fig. 7.1 shows a potential divider made from a thermistor and a 6.0 kQ fixed resistor. The
potential divider is connected in series with a 12 V d.c. power supply. A voltmeter is connected
across the 6.0 kQ resistor.

12V
1]
6.0 kQ
 —
7] ]
(V)
N>
Fig. 7.1
(a) At the current room temperature of 30 °C, the resistance of the thermistor is 1.0 kQ.
Calculate the reading on the voltmeter.
voltmeterreading= oo [2]
(b) The temperature of the room is gradually decreased.
State and explain what happens to the reading on the voltmeter.
____________________________________________________________________________________________________________________________________________________ [2]
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8 Fig. 8.1 shows an electric heater used in a shower.

device W wire X
wire Y
heating element — wireZ
Ooo coils of _
) |~ copper pipe
oo
o
shower ;
plastic
head \
k D y/ case
: water supply from tap
—_——— .

Fig. 8.1
(@) Wires X, Y and Z are connected to the mains power supply. Identify these wires and device
W.
WITC X i,
WIrE Y
wire Z

(b) In a faulty water heater, an electric current flows from the heating element to the copper
pipe and the water that flows inside. This puts the user at risk of electric shock when the
shower is used.

(i) Explain how wire Z protects the user from electric shock.

(ii) State the colour of the insulation for wire Z.
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(c) The water heater consumes 3.0 kW of power as it operates on 240 V a.c. Assume that the
efficiency of the water heater is 100%.

The cost of electricity supplied is $0.30 per kWh.

Calculate the total cost of using the water heater for 30 minutes a day for 30 days.

total cost = [2]
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9 Fig. 9.1 shows a type of electric door lock.

coil e I iron bolt
nnﬁﬁﬂﬂﬂnf\nnf\ﬂ _______

iron core | }}] ,Il}]} / ,l door
FAPAAYAVAVAVAAVAVAvAVAY A e o O R

door opens in
spfing this direction

o o—

Fig. 9.1
The lock is closed when the position of the iron bolt is as shown in Fig. 9.1.

(a) Explain how closing the switch in the circuit allows the door to be opened.

(b) The door’s iron bolt is changed to a thicker piece of iron. When the switch is closed, the lock
remains closed.

Without doing further changes to the bolt, suggest two other changes that could be made
in order to open the lock.
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Section B (30 marks)
Answer all the questions in this section.
Answer only one of the two alternative questions in Question 12.

10 An engineer designs a device that can be used to monitor the thickness of pipes as shown in

Fig. 10.1.
///// \\\
=77 toc.r.o AN
-7 s AN
- 7 N
-7 4 \
- // \
//// / \
h I transmitter receiver
//d . \ ( \\ //
/ device \ \ |
\ /
{ D /l \ d wall of //
: AN the pipe ~
_———— =
N / AN //
~ /_/_ \\ 7
hemicaak /| W 00T TTTme————__ S 7
chemecal __ _ff }}\ TTTTm———_% == __- -~
solution
metal pipe
Fig. 10.1

The device emits an ultrasound pulse of frequency 4.0 x 10° Hz. The pulse travels through the
wall of the metal pipe and is reflected by the inner wall back to the device. The returning pulse

is picked up by the receiver. Both the transmitter and the receiver are connected to a cathode-
ray oscilloscope (c.r.o.)

The metal pipe is made of steel. Table 10.1 shows the speed of sound in different media.

Table 10.1
medium speed of sound / ms™
air 340
glass 4 000
steel 6 100
water 1400

(@) (i) Determine the wavelength of the ultrasound pulse in the wall of the pipe.

wavelength = [2]
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14

(ii) Atone point of time, the series of compressions and rarefactions of the ultrasound wave
in the wall of the pipe is as shown in Fig. 10.2. Points A, B, C and D are at the centres
of regions of compression.

A B C D

Fig. 10.2 (not to scale)

Determine the distance between points A and D.

distance= [1]

(b) The thickness of the pipe is 4.0 mm.

(i) Determine the time interval, in us, between the emitted pulse and the reflected pulse.

time interval = us [2]

(i) The c.r.o. has a time base setting of 100 ns / div. Fig. 10.3 shows the emitted pulse on
the c.r.o. On Fig. 10.3, draw the reflected pulse.

emitted
pulse

Fig. 10.3
(1]
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(c) Suggest and explain how your answer in (b)(ii) will change if the chemical solution corrodes
the metal pipe.

(d) The engineer’s colleague suggests that the device should be placed at the bottom of the
pipe in order to better monitor the thickness of the pipe. Explain how this can better monitor
the thickness of the pipe.
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11 (a) Fig. 11.1 shows a simple setup that can be used to detect seismic waves from earthquakes.
The setup consists of a bar magnet suspended from a spring hanging from a metal rod. The
metal rod transmits vibrations from the earth and the magnet moves in and out of the coil
when there is an earthquake. The coil is connected to a cathode-ray oscilloscope (c.r.o.)

that monitors the e.m.f across the coil.

metal rod
| oro. birpiptber et H
Eﬂ—sprmg l
N | bar magnet
> — 0O
———F=- coil » O
-_—__—
:\x\\\\xmx\\\\\\\\x\\\x\\\x\\\m\xx\x\x\\\x\\\
Fig. 11.1 Fig. 11.2

Fig. 11.2 shows the trace that was displayed on the c.r.o. during a particular earthquake.
Each complete oscillation of the same magnitude represents one tremor.

(i) Describe and explain how a trace shown on the c.r.o. in Fig. 11.2 is obtained when
there is an earthquake.

(i) On Fig. 11.1, indicate the direction of the current in the coil when the south pole of the
magnet is moving into the coil. [1]
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17
(b) An output voltage of 2.0 V from a generator is connected to the primary coil of a step-up
transformer with a turns ratio of 50 : 1. The current in the secondary coil is 2.4 mA. The
transformer is 75% efficient.

(i) State the metal used for the core of a transformer.

_____________________________________________________________________________________________________________________________________________ [1]
(ii) Calculate the current in the primary coil.
current = [2]
(iii) State two reasons why a typical transformer is not 100% efficient
............................................................................................................................................. [2]
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12 EITHER

A car travelled along a smooth and straight road with a uniform speed of 20 ms™ for 4.0 s. It
then experienced uniform deceleration until it came to a stop 5.0 s later. It remained stationary
for 2.0 s before it started to travel in the opposite direction. Its speed increased at a decreasing
rate to reach 25 ms™ after 8.0 s. After that it travelled at a uniform speed for another 6.0 s.

(@) (i) Inthe space below, sketch the velocity-time graph of the car.

[3]
(ii) State what is meant by uniform deceleration.
_____________________________________________________________________________________________________________________________________________ [1]
(iii) Calculate the deceleration of the car.
deceleration=__ .. [2]

(b) Given that the mass of the car was 1 500 kg, determine the retarding force that was acting
on the car from 4.0 s t0 9.0 s.

retarding force =
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(c) When the car was accelerating in the opposite direction, the driving force produced by the
car engine was constant throughout its journey.

Explain, in terms of forces acting on the car, why the velocity was increasing at a
decreasing rate, even though the driving force was constant.
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12 OR

A golf club hits a stationary golf ball. Fig. 12.1 shows three stages in the process.

before impact

during impact

after impact

Fig. 12.1

(a) Explain how the principle of conservation of energy applies during the impact.

..................................................................................................................................................... [3]
(b) Using ideas about energy, explain why the speed of the golf ball does not depend on its

mass.

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

BSS/2019/Prelim Exam/4E Physics Paper 2

www.KiasuExamPaper.com
92



21

(c) The golf ball rises from the ground at A to a vertical height of 16 m at B before landing on
the ground at C, as shown in Fig. 12.2. You may assume that there is no air resistance as
the ball travels from A to B to C.

:

Fig. 12.2 (not to scale)

The mass of the ball is 0.045 kg. The gravitational field strength g is 10 N / kg.

(i) Calculate the increase in gravitational potential energy of the ball between A and B.

increase in potential energy= [2]
(if) At B, the kinetic energy of the ball is 2.5 J.

Calculate the kinetic energy of the ball at A.

kinetic energy=______ [1]

(iii) Calculate the speed of the golf ball just before it lands at C.
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4E1 Phy Prelim Exam 2019 Suggested Marking Scheme

Paper 1 [40 marks]

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
B B A D C C D B B Cc
Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20
B Cc Cc B B C B B D D
Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
Cc Cc Cc A B B A A A C
Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
C C D B D A D
Paper 2 Section A [50 marks]
1)(@a) Weight of cargo = 130x10 = 1 A1
(b) Using a min. scale of 1 cm: 200 N /\d" B1
el r\a\m B1
[ o)
Allow ECF\%r weight of cargo from (a)
Ta= Ts = 1 900 N (accept values from 1 800 to 2 000 N) A1
2(a) For any system to be in equilibrium, B2
total clockwise moments is equal to total anticlockwise moments B1
about the same pivot B2
(b)(i) F = PxA
= 20000 x 4.0 x 102 m? C1
= 800 N A1
(b)(ii) By Principle of Moments, Clockwise moments = anticlockwise moments
800x5 = 100 x 10 + W x 15 Allow ECF from (b)(i) C1
w = 200 N A1
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(b)(iii) Mass M should be moved further from the pivot. B1

3(a)

(b)

4(a)

(b)

(c)

5(a)

(b)

(c)

With a larger release pressure, a larger force is produced at the valve, which means the

clockwise moment is increased. Hence a larger anticlockwise moment is needed to

balance this increased clockwise moment. B1

As the volume of the ball decreases, the number of air particles per unit volume

increases. B1

Air particles in the ball collide more frequently with the inner walls of the ball. B1

The air particles then exert a larger force on the inner walls of the ball. Since pressure is

the force per unit area, the pressure exerted increases. B1
Pam = 810-50 = 760 mm Hg C1
= 0.76 x 10 x 13 600
= 103 360 Pa = 103 000 PA (3 s.f) A1
They are poor heat conductors / poor emitter ofa&digtiont/ poar abSorber of radiation
hence heat transfer into and out of iql&(\is §w;e_/ B1

rz)‘\
eO°
e The Esklmoa/ \\cur\r theTrTe?Js ‘(:I‘%eﬁ the/body to duce:tﬁ&? surface area B1

exp. f? % onngng S, 80 tfis%”b\&adlatlo?\%\t\)% their bodies is slower. B1

. ,//‘8%
Any one of the following séts a ers/x )

- s

The Esk Qarﬁear,/sﬂszer f/\hl ‘coloured @L@t?es as such clothes are B1

’ooTeLeml e é f rad1a\lon” so\thét heaNt%s from their bodies is slower B1
When\air around ;théga};nos |s w:a\vﬁed it becomes less dense and rises B
Hot ar@rﬁbpbd\)ﬁt’ the toﬁ})@the igloo. BY%
The col hICh\ nser sinks into the cold sink and flows out of the igloo. B1

- Q™
o

Specific heat capacity is the amount of thermal energy required to raise the temperature
of 1.0 kg of water by 1.0 °C. B1
Specific latent heat of vaporisation is the amount of thermal energy required to change
1.0 kg of water into steam without a change of temperature. B1
Heat needed = mcAT

= 1200 x 4200 x (100 — 25) C1

= 3.78x108J A1
Heat needed = ml,

= 450x2.3x10° C1

= 1.04x10°J A1l
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6(a) Critical angle is the angle of incidence in the optically denser medium for which the angle
of refraction in the optically less dense medium is 90°. B1
(b)(i) In order for total internal reflection to occur, light ray must travel from an optically denser
medium to an optically less dense medium. B1
Therefore, glass core has a higher refractive index than plastic cladding. B1
. sin45
(b)(ii) snr - 1.65 C1
r = 25.4° A1
b)(iii * = 1.65 M1
(b)(iii) sno :
c = 37.3°
6
7(a) voltmeter reading = 7 x 12
= 10.3V (3 s.f)
(b)
/FQSIS‘IOT will decrease and voTtmete’nkhqws a sméﬂ&r eadlnq B1
Iterna‘tive e)q;\lanatlgn” \ \\;\&K\
As h reS|st/ ance” of\\‘h\e\thefmlstor, hb\eases, the total resistance of the circuit increases
and t xfrenfm%hebwcmh&‘écreases B1
Slnce\oﬂt“al dlffere&% across the 6.0 kQ resistor is given by V = IR, if current
decreases\gggeh\tlal difference decreases and voltmeter shows a smaller reading. B1
8(a) Wire X: Live wire
Wire Y: Neutral wire B2
Wire 7- Earth wire 1 mark for every two correct answers
Device W: fuse
(b)(i) The large current flows through the earth wire to the ground. B2
The fuse will melt (or circuit breaker will trip) and break the circuit. B
Thus the high voltage source is disconnected from the water heater and the water inside
will no longer be live, preventing electric shock. B1
(b)(ii) green and yellow B1
3
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(c) Total kWh used per month = 3.0x0.5x30
= 45
Total cost = 45 x $0.30
= $13.50

C1

A1

9(a) When the switch is closed, current flows through the coil and the iron core becomes an

electromagnet.

B1

The electromagnet attracts the iron bolt, causing it to move to the left, allowing the door

to be opened.

(b)  Any two of the following answers:

e Increase the number of turns of the coil of wire

e Increase the current flowing through the coil of wire.

e Move the iron core closer to the iron bolt.

\

10(a)(i) A

f

%%(‘5
\\/3 b«&igy \ \}458 @Qf

K @ @\\ \5’8&)
N : @ ;:;:,\\\s

SO
t =i/;vooo\ 1311
= (\& MS

(b)(ii)) A shorthib\b?l:lse 13 spaces after the reflected pulse.

(c) Either the emitted and transmitted pulses will be closer

OR the time interval between emitted and refelcted pulses will be shorter

6 100 x

4.0 x10° /~ Qrbj\
O

0(00\153}11 ?sfq\on

The ultrasound travels a shorter distance at the same speed before it is reflected.

(d) The chemical solution will always be in contact with the bottom wall.

Any corrosion of the wall will be detected at the bottom wall first.

4
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11 (a) (i)

(a)(ii)

(b)(i)

(ii)

(iii)

During an earthquake, the magnet moves in and out of coil, producing a change in

magnetic flux linking (in) the coil, thus inducing an electromotive force (e.m.f.) at the

solenoid. B1
The direction of the e.m.f. changes when the magnet moves in and out of the coil,

hence an alternating trace is produced. B1

The magnitude of the induced emf is proportional to the rate of change of magnetic

flux linkage, B1

hence a larger tremor will produce a trace with a higher amplitude. B1
metal rod

] e T &
NN \

oA NP §
QAN P
.. \ } M e %}3 %%%
} N
. OB o e \V//ji | Q\’\\\% B1

o

10%3?(?0\) 4 (;

7
Any two\ém\swers from the following: B2

= There is energy loss due to eddy currents formed in the core of the transformer.

° There is heat loss due to the resistance in the primary / secondary coils.

o There is magnetic flux leakage between the primary and secondary caoil.

5
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4E1 Phy Prelim Exam 2019 Suggested Marking Scheme

12 EITHER
a)(i
(@) velocity / ms™
A
20 4 |
|
|
|
|
|
|
! . ' - . » time /s
0 4.0 9.0 1 10 a5
-2 - =
e B1 mark for correct timings
e B1 mark for all correct shz
e B1 mark for axes correctl
(G g
T N \
(a)(ii) car décreases ata B1
N < o
(i <@>(f24,
A C1
O o
W@
Q@
<) 4.0 m/s? Al
(b)
= 1500 x 4.0 Allow ECF from (a)(iii) C1
= 6 000 N Do not accept — 6 000 N A1
(c) The opposing force such as air resistance acting on the car increases as velocity of
the car increases. B1

This causes the resultant force acting on the car to decrease, resulting in a decrease

in its acceleration. B1

6
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4E1 Phy Prelim Exam 2019 Suggested Marking Scheme

12 OR
(@)

(b)

(c)(i)

(i)

(iii)

During impact, part of the kinetic energy of the golf club is converted into kinetic energy

of the ball and sound and thermal energy as the club hits the ball.

The golf club continues moving with a smaller amount of kinetic enerqgy.

The amount of total energy remains constant before and during impact.

B1
B1
B1

As the golf ball travels, its gravitational potential energy is changed into kinetic energy and

vice-versa.

This means that mgh = ¥zmv? or v2= 2gh or speed is independent of mass.

Increase in GPE mgh

0.045x10x 16

7.2J
KE at B and GPE at
25+7. Zx from (c)(i)

/,
KE §1/Q &-x WK E at B.an tB
<\9Jf \2@ 6{!@\& CF from (c)(ii)

\ 0. )
@ E&‘@ ,&\6’&9

KE at A+ GPE at A

7
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A pipe has an approximate length of 60 cm and an approximate internal diameter of
3 cm.

Which instruments are the most suitable for measuring accurately the internal diameter
and the length?

calipers and micrometer
calipers and rule

rule and micrometer
rule and tape

oow>»

A student measures the thickness of 20 sheets of paper with a micrometer.

The diagram shows the reading on the micrometer.

%25———""

40

+
/HH\\\\

35

]
¥
////H

(

30

What is the average thickness of one sheet of paper?

A 0.119 mm B 0.144 mm C 0.169 mm D 0.171 mm

A body accelerates from rest at 4 m/s? for 5 s.
What is its average speed?

A 0.8m/s B 2.0m/s C 10.0m/s D 20.0m/s
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4 A free-fall parachutist falls at a constant speed. He then opens his parachute and
continues to fall to Earth at a lower, constant speed.

Which diagram shows how the displacement of the parachutist varies with time?

A B
displacement displacement
0
0 , % o
time time
C D
displacement displacement
0
0 . % -
time time

5  The following chairs are drawn to the same scale.

Which one is the most stable?

seat
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6 A coin and a feather are released from rest in vacuum as shown in the diagram. It is
observed that both the coin and the feather reach the bottom of the cylinder at the same

time.
AN
N—
@1— coin
l feather

—— vacuum

T

Which of the following is/are correct deduction(s) from this experiment?

| The masses of the coin and the feather are identical in vacuum.
1 The coin and the feather fall with the same acceleration in vacuum.

[l The gravitational forces acting on the coin and the feather in vacuum are
identical.

A lonly B Il only C llandlll D Il only

7  Two balls are dropped one after another from the same height. Assuming that the air
resistance is negligible, which of the following statements is true?

The two balls drop with a constant distance between them.
The two balls drop with a constant speed.

The two balls get closer as they descend.

The two balls get further away as they descend.

ooOow>»

8 5000 kg of iron is melted and mixed with 2.0 m? of molten copper.

If the density of molten iron and molten copper are 7500 kg/m® and 9000 kg/m?3
respectively, what is the approximate density of the mixture?

A 7.5g/cm? B 8.3 kg/m?3 C 8300 kg/m3 D 8600 kg/m3
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11

5

Two forces act on a rod as shown in the diagram.

lsm

L ]

Which effect will be produced by these two forces?

both rotation and movement in a straight line
movement in a straight line only

no effect, because the forces are balanced
rotation only

ooOw>»

An object is experiencing a pressure of 800 mmHg.
Express this pressure in Pa, given that the density of mercury is 13,600 kg/m?3.

108,800 Pa
170,000 Pa
170,000,000 Pa
108,800,000 Pa

OO w>

An engineer designs a dam wall for a reservoir.

Which factor determines the pressure at X?

the depth of the water in the reservoir
the length of the reservoir

the surface area of the reservoir

the thickness of the dam wall

OO m>
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12 A parachutist opens his parachute and falls to Earth at constant speed.

What is the principal energy conversion taking place as he falls?

oOmw>»

kinetic energy = potential energy
kinetic energy = thermalenergy (heat)
potential energy = kinetic energy
potential energy = thermal energy (heat)

13 A girl of weight 500 N runs up a flight of stairs in 10 seconds. The vertical height of the

stairs is 5 m.

— ("

flight of stairs

5m

What is the average useful power developed by the girl?

A 50W B 100 W

14 Which change is condensation?

solid

A

—_—

-

www.KiasuExamPaper.com

C 250W

liquid

D 1000 W
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7
15 A fixed mass of gas is trapped in a cylinder with a movable piston. The piston is pushed
inward slowly to decrease the volume and yet maintain a constant temperature in the
cylinder.

Which of the following about the gas molecules is correct?

average speed average distance apart
A increase decrease
B increase no change
C no change decrease
D no change no change

16 How is heat transferred from the Sun to Earth?

| conduction
Il convection
11 radiation

A lonly B il only C landll D landlll
17 In the diagram, two copper cans X and Y with outer surface of different colours and

textures are filled with the same amount of water at room temperature and heated by
heaters of the same power.

immersion

temperature Tt heater 001 | IR m hee polished
probe Al ghedke ) chrome
surtace surface

X Y

Which of the following statements is correct?

A Water in both cans take the same amount of time to boil because the texture
of the outer surface will not affect the rate of energy absorbed by the water.

B Water in X boils faster because the dull black surface is a good absorber of
radiant heat.

C WaterinY boils faster because the polished chrome surface is a poor absorber
of radiant heat.

D WaterinY boils faster because the polished chrome surface is a poor radiator.

18 An electric kettle contains 1500 g of liquid and is powered by a 0.5 kW electric element. If
the temperature rises at 5°C every minute, what is the specific heat capacity of the liquid?

A 6.7 WJ/(kg°C) B 4mJ/(kg°C) C 4000 J/(kg°C) D 4200 J/(kg°C)
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19 According to the kinetic theory, matter is made up of very small particles in a constant

state of motion.

Which row best describes the particle behaviour in the liquid state?

forces between : .
: motion of particles
particles
A strong move randomly at high speeds
B strong vibrate but can move freely
C strong vibrate to and from around a fixed position
D weak move randomly at high speed

20 Aliquid evaporates rapidly.

Why does this cause it to cool?

OO wm>

Air molecules remove heat by contact with the liquid surface.
Energy is lost by convection currents.

Some of the most energetic molecules leave the liquid.
The molecules have less room to move around.

21 The same transverse wave is represented by the following graphs.

displacement

S

&l

b o

displacement
T,

'Y

M ——— S

Which of the following gives the speed of the wave?

A ab B

C —
a
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22 Astronaut X is hammering on one side of a satellite.

23

Astronaut Y on the other side of the satellite will not hear the hammering because

the satellite is blocking the sound travel.
the sound is refracted away from him.
the sound cannot be produced in space.
the sound cannot travel in space.

o0 w>»

The diagram shows a ray of light from one point on a lamp striking a plane mirror.

lamp

S\

Re

The image of the point on the lamp formed by the mirror is

at P and is real.
at P and is virtual.
at R and is real.
at R and is virtual.

ooOmw>
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24 A piece of glass was placed on top of a polished mirrored surface as shown in the diagram

25

26

below.

glass
56.25°
7

What is the critical angle of the glass?
A 28.1° B 41.8° C 45.0° D 56.3°
Which of the following uses microwaves?

I oven

Il mobile phone

Il metal detector
A landll B landlll C llandlll D I, Ilandlll

A student stands 50 m from a wall and knocks two wooden blocks together. When the
frequency of knocking is 3 knocks per second, the echo of a knock is heard at the instant
of the next one.

What is the speed of sound in air?

A 150 m/s B 200 m/s C 300 m/s D 350 m/s
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27 The diagrams represent two different sound waves.

28

11

wave P

displacement 1

AN

I

/
V/V/IV,

— time

wave Q

displacement T

— time

How do the frequency and pitch of P compare with the frequency and pitch of Q?

frequency of P pitch of P
A greater than Q higher than Q
B greater than Q same as Q
Cc same as Q higher than Q
D same as Q same as Q

A piece of polythene is rubbed with a cloth duster. The polythene becomes negatively

charged and the cloth becomes positively charged.

What happens to the polythene and to the cloth to cause this?

polythene

cloth

oo w>

gains electrons

gains electrons
loses protons
loses protons

gains protons
loses electrons
gains protons
loses electrons
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29 The diagram below shows the pattern of an electric field produced by three charged

30

31

spheres.

Which of the following correctly shows the charge on each sphere?

P Q R
A — — +
B + - +
C — + _
D + + _

60 C of charge passes through a resistor in 120 seconds.

The energy converted in the resistor is 5 J every second.

What is the potential difference across the resistor?

A5V B 10V

C 12V D 24V

Three wires X, Y and Z are made from the same metal. Their dimensions are listed below.

length /' m cross-sectional area / mm?
X 4 2
Y 5 1
Y4 8 6
Arrange them in ascending order of their resistances.
A X Y, Z B X, ZY C VY, X Z D Z XY
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32 When a filament lamp is switched on, there is a current in the lamp. As the temperature of
the filament rises, its resistance changes.

Which pair of graphs shows how the resistance R of the filament and the current | vary
with time after the lamp is switched on?

A B
\
R I R I
% t % t % t % t
C D
[ i
R I R I
OO t 00 ¢ 00 t " 0O ¢

The readings on the ammeters are 11, 1> and Is.
How are the readings related?

A li1=1l2=13
B l1>land 2 =13
C lih>lI3>1p
D I1>12>13
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34 The circuit diagram shows a variable resistor R connected in parallel to the lower half of a
potential divider.

The resistance of R increases.

What happens to the voltmeter readings?

reading on V1 reading on V2
A decreases decreases
B decreases increases
C increases decreases
D increases increases

35 The table below shows the typical daily electrical usage in an office.

Appliance Quantity | Number of hours used per day
40 W lamp 10 15
3 kW air-conditioner 2 12

If the cost of electricity is $0.20 per kWh, calculate the total electrical bill per day.

A $12.14 B $15.60 C $1214.40 D $15600
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36 The diagram shows an old vacuum cleaner with plastic wheels and a metal case.

OUU -,

metal case

plastic wheels

The plug of the vacuum cleaner is wrongly wired as shown.

green and
yellow

What is the effect of using the plug wired this way?

The fuse in the plug blows.

The metal case becomes live.

The vacuum cleaner catches fire.
The vacuum cleaner does not work.

OoOw>

37 Which material is used for the needle of a plotting compass?

A aluminium B brass C iron D steel
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38 An alternating supply with a period of 0.020 s is connected to a cathode-ray oscilloscope

(c.r.0.).

/1

/I\

EREER

\l/ \/

1cm

What is the time-base setting of the c.r.0.?

A 0.2 ms/cm B 0.5 ms/cm C 2 ms/cm D 5 ms/cm

39 An output voltage is produced as the coil in the diagram rotates.

rotation
of coil

side P
of coil

coil

One side of the coil is labelled P.

During the rotation, when is the output voltage zero?

orientation of coil

position of P

horizontal

horizontal
vertical
vertical

OO w>

near the N-pole only
near the N-pole or near the S-pole
at the top only
at the top or bottom
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40 Which statement about a transformer is correct?

A

B
C
D

The core of the transformer is made of iron because iron is a good electrical
conductor.

The direction of the induced e.m.f. in the secondary coil opposes the change
that produces it.

The transformer converts alternating current to direct current.

The transformer converts direct current to alternating current.

END OF PAPER

www.KiasuExamPaper.com
120



Register No. | Class

Name

meer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
meer Secondary School Bendemeer Secondary School Bcndcmcu buonddn School Bendemeer Suconddw School Bendemeer Suondan School Bendemeer Secondary School

meer Secondgaz Vo ndemeﬂ )@EME SE;ﬁQN S@gel Londmy School Bendemeer Secondary School
meer Secongg demeer Secondary endemeer Secondary School Bendemeer Suwnddn School Bendemeer Secondary School Bendemeer Secondary School
meer Secof il %nltmmg mt:lMlNAbRy ﬁMM‘ A]Bl@ - Secondary School Bendemeer Secondary School

im 0] h n&d of Be N r Secondary School Bendemeer Secondary School

meer Secoj

meer Secol :mLzSE'cQN B%RYL ) dl‘EngESSnddr\ School Bendemeer Secondary School Bendemeer Secondary School
meer Seco) : ime | ccdiar 1 wP8adndary School Bendemeer Secondary School Bendemeer Secondary School

meer Secolfg 2 ol Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
meer Secorieg < ~m:ﬁm§&§ PAAQERL&] Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
meer Secon N Reprdcmeer bu,ondcuy School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
meer Secondar _ Iﬂz Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
meer Secondary S(,hool Bendemeer Su,ondcuy School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School

meer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School

DATE : 2Sep 2019
DURATION : 1 hour 45 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on the work you hand in.
Write in dark blue or black pen.

You may use a 2B pencil for any diagrams or graphs.

Do not use paper clips, glue or correction fluid.

Section A
Answer all questions.

Section B
Answer all questions. Question 11 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 expected, 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.

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

J

This document consists of 21 printed pages.

[Turn over

www.KiasuExamPaper.com
121



2

Section A

Answer all the questions in this section.

The contractor of the school’s upgrading project often uses a crane to lift construction
materials from the ground to a higher-level floor.

On one occasion, the crane is used to lift a long and heavy metal bar. Fig. 1.1 shows
part of the lifting mechanism comprising a main cable AB, two other cables BC and
BD, and the metal bar. BC and BD make an angle of 100°.

A
4 3000N
B
C 100° D
[ 7 AN ] metal bar
Fig. 1.1

When the metal bar is being lifted vertically at a constant speed, the tension in the
main cable AB is 3000 N. Take gravitational field strength g to be 10 N/kg.

(@) Given that the tension of cables BC and BD are equal, use a scaled drawing to
determine the tension in each of these two cables.

Scale: oo

tension = [4]

www.KiasuExamPaper.com [Turn over
122



(b) Calculate the total mass of the three cables and metal bar.

totalmass = ..., [2]

An MRT train took 7 minutes to travel from Sembawang station to Admiralty station.
During this time, the train was travelling in a straight line and it reached a top speed
of 80 km/h.

Fig 2.1 shows the velocity-time graph of the train.

velocity / km/h

80l ;
/ :
60
\
| \
40 .II
] N
20 /' !
rim 11 ! T TN
0 > time / min
1 2 3 4 5 6 7

Fig. 2.1

(@) Calculate the average speed of the train (in km/h) from 0 to 7 minutes.

average speed = i km/h [2]
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(b) Calculate the deceleration of the train (in km/h?) from 5 to 7 minutes.

deceleration = ... km/h?  [2]

(c) During the time interval of 1 to 5 minutes, a passenger in the train stood without
holding onto the rails or leaning on anything.

What are the forces acting on the passenger during this time interval?

Fig. 3.1
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Fig. 3.2 shows the cross-section of one part of the cable probe with a ray of light
entering the fibre core at point X.

(a)

(b)

(c)

optical fibre cable probe

outer coating

optical
fibre
core

Y outer coating

Calculate the refractive index of the optical fibre.

refractive index = ..., 2]

Calculate the critical angle c for this optical fibre.

criticalangle C = ... [2]

State and explain what will happen to the ray at point Y.
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4 Fig. 4.1 shows an incorrect electromagnetic spectrum drawn by a student. The parts
of the spectrum and the wavelengths are in the wrong order. The values of the

wavelengths do not match the correct parts of the spectrum.

short long
wavelength wavelength
microwaves radio ultraviolet infra-red gamma X-rays visible
waves rays
103 m 10 m 10" m 108 m 102 m 10% m 10°m
Fig. 4.1
(@) On Fig. 4.2, complete the table of the electromagnetic spectrum. Radio waves
and their correct wavelength have been inserted for you.
short long
wavelength wavelength
radio
waves
108 m
Fig. 4.2
[3]
(b) State the speed of all electromagnetic waves in vacuum.
................................................................................................... [1]
(c) State two uses of infra-red radiation.
P
e [2]
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Fig. 5.1 shows a student touching the metal dome of a Van de Graaff generator. When
the generator is switched on, the metal dome becomes negatively charged.

Van de
Graaff
generator

—— earthed metal

dome

polystyrene
box

Fig. 5.1

(@) Explain why the student’s hair stands on end when the generator is switched on.

(b) (i) When the potential difference between the student and a nearby earthed
metal dome reaches 15 kV, a spark jumps between the student and the
earthed dome. The spark transforms 0.3 J of energy into heat, light and
sound.

Calculate the charge carried by the spark.

(ii) State the physical quantity that represents the rate of transfer of charge.
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8

Fig. 6.1 shows a piece of video tape passing under the recording head of a video
recorder. An alternating current is passed through the coil. The video tape is coated
with a magnetic material which becomes magnetised.

coil

recording head

T —— ‘ g

—— ) —— ) —a—

-

Fig. 6.1
(@) (i) Explain why the tape becomes magnetised.

(ii) Fig. 6.1 shows that the sections of the video tape are magnetised in
opposite directions. Explain the cause of this occurrence.

(iii) The tape is moved faster past the recording head. State how this changes
the pattern on the tape.

........................................................................................... [1]
(b) (i) Explain why the coating must be of a permanent magnetic material.
........................................................................................... [1]
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(i) State the name of a permanent magnetic material.

Fig. 7.1 shows a circuit in which all switches S1, S2 and S3 are open.

ST

4?)2/0— 6.00

800Q

40%/{3_ 300
®

Fig. 7.1

(@) Calculate the effective resistance between points P and Q when S1, S2 and S3
are closed.

effective resistance = ... [2]

(b) Calculate the resistance of the lamp when S1, S2 and S3 are closed and the
ammeter reads 2.0 A

resistance = ... [2]
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(c) Calculate the energy dissipated by the lamp in 2 min when S1, S2 and S3 are
closed.

energy dissipated = ..., [2]

Fig. 8.1 shows two coils wound on an iron ring. One coil is connected in series to a
switch and a d.c. supply, and the other is connected to a very sensitive centre-zero
voltmeter.

iron ring

open
switch
\
| centre-zero
e voltmeter

At first the switch is open, as shown in Fig. 8.1.

(@) The following actions are taken in turn.

Describe and explain what happens to the reading on the voltmeter in each
case.

(i) The switch is closed.
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(i) The switch is left closed for a long time.

(b) State why an a.c. supply, rather than a d.c. supply, is used for a transformer.

(c) State two ways how the turning effect on a current-carrying coil in a d.c. motor
can be increased.
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Section B

Answer all the questions from this section.
Answer only one of the two alternative questions in Question 11.

In an experiment, different sized metal pellets are fired from an air rifle towards an
8.0 kg block of plastic suspended from the top of a ceiling. The initial position of the
block is shown in Fig. 9.1, and when the pellet hits the plastic block, the block is
displaced as shown in Fig. 9.2.

—>
:}l’. Block of | d
Metal Plastic | |¢ h
Pellet - - - =
BEFORE AFTER
Fig. 9.1 Fig. 9.2
The information obtained from the experiment is shown in Fig. 9.3.
speed of pellet depth of time taken for maximum
mass of . o . pellet to increase in
just before it hits penetration by . .
pellet, m lastic block. v cllet. d come to a height of plastic
P ’ P ’ stop, t block, h
0.050 kg 40 m/s 0.15m 0.025 s 0.348 m
0.025 kg 56 m/s 0.12m 0.020 s 0.292 m
0.020 kg 62 m/s 0.11m 0.018 s 0.274 m
Fig. 9.3

(@) Calculate the kinetic energy of the 0.025 kg pellet just before it hits the block of
plastic.

Kineticenergy = ... [2]
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(b) Calculate the deceleration and hence the resistive force acting on the 0.025 kg
pellet.

deceleration = ... [2]
resistive force = ..., [2]

(c) Calculate the work done by the 0.025 kg pellet against friction.
Work done = . [2]

(d) Show that there is a discrepancy between the experimental and theoretical
values for the increase in height of the plastic block.

[2]
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10 Fig. 10.1 shows a refrigerator. The refrigerator walls are made of smooth white metal
with a layer of polystyrene foam between the inside and outside walls.

R R I R A

i

polystyrene \

foam C
o ﬁ

— cooling
unit

inside wall with
: ’__,,—— a smooth white
metal surface

Fig. 10.1

(@) (i) Describe how the polystyrene foam insulates the refrigerator.

(ii) Explain how the cooling unit at the top cools all the contents of the
refrigerator.
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(iii) The inside wall radiates a small amount of thermal energy (infra-red
radiation). State how the colours of the surface affects the amount of
energy radiated.

(b) A beaker contains 100 g of water at temperature of 50°C. An ice cube is removed
from a refrigerator and dropped into the water. The ice cube is initially all solid
at 0°C and has a mass of 3.0 g.
When the ice has melted, the water is stirred and has a temperature of 46°C.

The specific heat capacity of water is 4.2 J/(g°C).

In this question, ignore heat loss to the beaker and surroundings.

(i) Calculate the energy lost by the water as it cools from 50°C to 46°C.

BNEIgY T i [2]

(ii) The melted ice (water) from the ice cube gains energy as it warms from
0°C to 46°C. Calculate the thermal energy needed for this rise in
temperature.

BNEIgY = it [1]
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(ili) Use your answers to (i) and (ii) to determine the latent heat needed to melt
the ice cube.

BNEIgY = it [1]

(iv) Determine the specific latent heat of fusion of water.

specific latent heat of fusion = ... [1]
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EITHER

Fig. 11.1 shows a man using an exercise machine.

Fig. 11.1

(a) State the Principle of Moments.

................................................................................................... [2]
(b) Define the moment of a force and state its Sl unit.
................................................................................................... [2]
www.KiasuExamPaper.com [Turn over
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(c) The heels press against the pad with a force F and cause a turning effect about
the pivot. The weight of the 250 N weights acts through the centre of gravity C.

Calculate the

(i) number of weights supported at C if each piece has a mass of 5 kg;

number of weights = ... [2]

(ii) moment due to the 250 N weights about the pivot;

MOMENt = [2]

(iii) force F.
F o= [2]
www.KiasuExamPaper.com [Turn over
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OR

An appliance is connected to the live, neutral and earth conductors of the mains
supply.

The current in the circuit is 4.0 A and the rating of the fuse is 5 A.

(@) Explain what is meant by

(i) neutral.

(b) When a fault occurs in the appliance, no damage or injury is caused provided
that the correct fuse is used and the metal case is connected to earth.

(i) The 5 A fuse is replaced by a 30 A fuse.

Explain why this presents a risk of damage or injury.
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(ii) The earth conductor is not connected to the metal case.

Explain why this presents a risk of damage or injury.

(c) State one advantage of using a circuit breaker rather than a fuse to protect the
appliance.
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(d) Fig. 11.2 shows a circuit connected to a mains voltage of 220 V.

Fi
X =
¥
z —_——— e —_ —
J:_— 1 Air-conditioner v
Iz : 2450 W 175 W
| l
| |
[ ol — = —
I F '
I = : +‘ | OVD player
L * Circuit A I 20W
|
-~ - |
- —— == —1++=__
- y ; ' J00W
220V 220W 220V Karaoke amplifier
100W 100w 100W 120 W
Fig. 11.2

Name the wires X, Y, and Z.
WVIrE X

VI Y e

END OF PAPER
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Answer Key

2019 Prelim Examination

Sec 4 Express

Physics

Paper 1
1 B 11 A D
2 B 12 D B
3 C 13 C D
4 B 14 D B
5 B 15 C B
6 B 16 B B
7 D 17 D D
8 D 18 |\ \C A D
9 D 19 B 39057 D
10 A | 01—~ Cc B

P »)
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Answer Key

2019 Preliminary Examination
Sec 4 Express

Physics

Paper 2

Section A

1 (a

[1]
[1]

N
2 (a) "}otal distance = area under speed-time graph
=0.5x (7+4) x 80 / 60
=7.333 km [1]
average speed = 7.333 / (7/60)
=62.9 km/h [1]
(b) a=(v-u)/t
=(0—-80)/(2/60) [1]
= 2400 km/h?
Deceleration = 2400 km/h? [1]
(c) Weight and [1]
normal reaction force / contact force [1]
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3 (a) sini
n= sinr
__ sin50°

N sin 30.8° [1]

=1.50 (3sf) "

(b) 1

1

Sinc = m [1]
[1]
[1]

Explanation: angle of incidence 4t po i ater t e critical [1]

angle /ﬁ::> | Q‘?)}\
(C= e©°

4 (a) correCt order of powe n /.@ %% [1]

2 '\ 2]

Stie pa

6@1‘0 uces correct order

¢ = 41.8° (3sf)

(c) Total internal reflection will take place at poi

o
oo
short long
wavelength ‘ \%06 wavelength
gamma rays 5 S\tﬂ\%violet visible | infra-red | microwaves | radio waves
104 m 10®% m 10°m 10° m 102 m 10° m
(b) 3x 108 m/s [1]
(©) any TWO from cooking, intruder (accept burglar, motion, security) [2]

alarms,

any specific sensor or medical use, remote controls, night vision,
heating (e.g. just heating or heating a greenhouse, heating a solar
panel),

detect temp., see in fog,

detect hot bodies, IR astronomy, distance measurement
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(a)

(b)

(2)

(b)

(b)

(©)

(i)

(1)

(i)

(iif)

Excess electrons from the negatively charged Van de Graaff
generator flows to the student, causing his whole body to be

negatively charged.

As his hair strands attain a negative charge, they are repelled from
the body as like charges repel, thus making the hair stand on ends.

V=W/Q
15,000 = 0.3 / Q
Q=2x10°C

Current

When current is flowing in the coil, it generates a magnetic field in

and around the coil.
Hence the recording head is magnetised as an elec
in turn magnetises the tape.

magnetism / magnetic field or current or p@
changes direction

each direction / one ¢ longe (o

e

need to keep f e(:or /ta tor/;zl ]

12=2xR
Total R=6 Q

Resistance of lamp=6—-2=4 Q

E=Pt=IRxt
=22x4x(2x60)
=19201J
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8 (a)
(b)

(©)
Section B
9 (a)

bl S~ as
( 3?0_

@ 33&68@00 m/s?

(c)

(d)

(1)

(i)

(iii)

meter deflects one way then returns to zero

(current in left coil creates a) magnetic field

magnetic field / flux cuts right-hand coil or changes (and induces a
voltage)

meter returns to zero because no more change in flux

meter remains at / returns to zero and no change in flux / no flux
cuts coil

meter deflects in opposite direction
field change in opposite direction or field / flux cuts in opposite
direction

direction of current / magnetic field constantly ch
inserting a soft iron core into the coil

increasing the number of turns in the coﬂ
increasing the current in the c011

. X t &
fk f%é’ <<;§§?%p9 CﬁV%
)/t @

o\

N

QQ?;\

é;‘ia 025 x 2800
=70N

work done =F x d
=70x0.12
=847

By the Principle of Conservation of Energy
KE =W + GPE

39.2=8.4+ GPE

GPE =30.8 J =mgh
h=(30.8)/(0.025+8.0)(10)

= 0.384 m (theoretical value)
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(2)

(b)

(b)

(©)

(1)

(i)

(iii)

(1)

(ii)

(iii)

(1)

The polystyrene foam which traps air is a good heat insulator.
It is a good insulator and it prevents heat conduction.

The cooling unit cools the air at the top.

As the cool air contracts and sinks, the warm air rises.

This movement of air sets up a convention current.

This convection current cools all the contents of the refrigerator.

Shiny and smooth surfaces are poorer emitters compared to black
and dull surfaces.

Hence only a small amount of energy is radiated by the inside wall.

E =mcA0

=100 x 4.2 x (50 — 46)

=16801J

E = mcA0 //

—3.0x4.2x (46— 0) 54 é

— 580 J (3sf) . X
7 1

Latent heat rﬁl@fd% 1680 - 580 QQ‘?)

=11

. s "‘\\

iple of Moments states that when a body is in

equi m, the sum of the clockwise moments about a pivot is
é%al to the sum of the anticlockwise moments about the same
pivot.

The moment of a force is the product of the force and the
perpendicular distance from the pivot to the line of action of the
force.

ST unit: Nm

Weight of each piece W=mx g
=5x10

=50N

No. of weights at C =250/ 50
=5
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(a)

(b)

(d)

(i) moment=F xd
=250x0.2
=50 Nm

(i) By the Principle of Moments
sum of clockwise moments = sum of the anticlockwise moments
50=Fx0.25
F=200N

(1)  Live conductors allow current to flow through and reach the
appliance.

(i) Neutral conductors allow the current to flowd he source and
hence complete the circuit.

(1)  The fuse rating is much highe than@ at flowing

through the circuit.
When excess1ye’cﬁ‘re t flows through the applidncegthic
not melt and ﬁl@)nnect he _ci }uvt As a result fit may ca rm

to thq/ﬁSQ{ or

es li @rg 11V 1s damaged and
resu t it r\:@i )\gé’er or damage to the

PRk 6 \
w %ﬂ\\
%Phe bl{/ rea @R}r s faster in disconnecting all the switches in

heuse.
€ cir uﬁ‘&eaker only needs to be reset after activated whereas
t g\%ﬁb needs to be replaced after melting.
Wire X: Live
Wire Y: Neutral

Wire Z: Earth
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1 A manufacturer measures the three dimensions of a floor tile using three different
instruments. The approximate dimensions of the tile are shown.

length 0.4 m
_j:: thickness 0.005m

(not to scale)
\
width 0.08 m 1

Which instruments are used to measure accurately each of these dimensions?

length width thickness
A calipers micrometer metre rule
B metre rule micrometer calipers
C metre rule calipers micrometer
D micrometer metre rule calipers

2 Two forces, X and Y, act on an object and produce a resultant force. The diagram
represents the sizes and directions of forces X and Y.

force X

5 (not to scale)

>

force Y
Force Z balances the resultant force due to X and Y and keeps the object stationary.

Which arrow represents force Z?

force Z

",

force Z

“a,
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3 A student used a micrometer screw gauge to measure the thickness of a metal sheet.

— 40

35

— 30

ITTTTTANNRATI0

1 25

What is the thickness of the metal sheet?

A 583mm B 7.33mm C 7.83mm D 10.33 mm

4  Two blocks are joined together as shown below.

1.0cm/

1.0 cm
6.0 g/ocm? 9.0 g/lcm?®

1.0 cm 2.0cm

One block has a density of 6.0 g/cm? and the other has a density of 9.0 g/cm3.
What is the overall density of the two blocks joined together?

A 7.0g/cm3
B 7.5g/cm?
C 8.0g/cm?
D 15g/cm?

5 Atrolley with a ticker-tape attached to it, moves down a runway. The ticker-tape timer
operates at a frequency of 50 Hz on the tape. The diagram below shows two sections
from tape P and Q, separated by 25 spaces.

25 spaces ;
P Q
LI .i. L] Y - |. L L] L] o T
T ! !
4.0 cm 10.0 cm

Calculate the average acceleration of the trolley.

A 0.4 m/s?
B 0.6 m/s?
C 0.8m/s?
D 1.2m/s?

2019 SNGS Sec 4 Physics Prelim P1
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6

The distance travelled by a car is increasing uniformly as it is driven along a straight

road up a hill.
A

distance
travelled

time

Which quantity of the car is constant but not zero?

acceleration

displacement

gravitational potential energy
kinetic energy

ooOow>»

Which moving body has a resultant force acting on it?

ooOow>»

a parachutist descending vertically at terminal velocity
a diver rising vertically through water at constant speed
an aircraft circling an airport at constant speed

a train going up a straight incline at constant speed

An engine pulls a truck at constant speed on a level track.

engine

link

00 oo

Y

truck

track

The link between the engine and the truck breaks. The driving force on the engine

remains constant.

What effect does this have on the engine and the truck?

engine truck
A speed stays constant slows down
B speeds up slows down
Cc speed stays constant stops immediately
D speeds up stops immediately

2019 SNGS Sec 4 Physics Prelim P1

www.KiasuExamPaper.com

154



9

10

A free-fall skydiver jumps from a plane. As he falls, there is a force acting upwards
and a force acting downwards on his body. These produce a resultant force.

Before he reaches terminal velocity, how do the sizes of the forces change?

downward force upward force resultant force
A decreases decreases stays the same
B increases stays the same decreases
C stays the same increases decreases
D stays the same increases increases

The diagram shows an axle fixed to a wheel. The axle of radius 5.0 cm is pulled by
a force F so that the wheel of radius 30.0 cm turns clockwise. The wheel moves
forward at constant speed and experience a frictional force of 1000 N between the
wheel and the floor. The mass of the wheel and axle is 200 kg.

1 30.0cm;
:H

gc"‘ direction of motion

wheel

What is the force F acting on the axle?

167 N

1000 N
6 000 N
8 000N

ooOow>»
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11 A force F acts on an L-shaped object pivoted at point P. Which of the following will

produce the largest turning moment about pivot P?
A B
F F
P | | P
C D
F
P P
F

12 A car of mass 1500 kg has a speed of 20 m/s. It accelerates until its speed is 25 m/s.
What is the increase in the kinetic energy of the car?

19 kJ
38 kJ
170 kJ
340 kJ

oo w>

13 A man exerts a horizontal force of 600 N on a box as shown in the diagram. A
frictional force of 200 N acts in the opposite direction. The box moves 3.0 min 5.0 s.

< 30m >

jﬂ ———> 600N
.‘

200N

__________

What is the useful power in pushing the box forward?

A 120 W
B 240 W
C 360W
D 480 W

2019 SNGS Sec 4 Physics Prelim P1
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14 The energy supplied to an electric motor is E, and, in the same time, the energy

15

wasted by the motor is W.

What is the efficiency of the motor?

A

Which graph shows the total external pressure acting on a submarine at different
depths below the surface of the sea? Assume the change in density of sea water is
negligible.

A B
A A
pressure pressure
0 - 0 >
0 depth 0 depth
C D
A A
pressure pressure
0 = 0 e
0 depth 0 depth
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16 The diagram shows a simple hydraulic jack. A downward force of 20 N is exerted on
piston X, causing it to move down by 30 cm.

20N

piston )2( piston Y
(40cm®)  [EEEEEN = (80 cm?)

X LED ——————1 incompressible

______ - |- - -------]  liquid

What is the upward force on piston Y and the distance moved by piston Y raised?

upward force on piston Y distance moved by piston Y
A 40 N 15 cm
B 40 N 20 cm
C 80N 10 cm
D 80N 15 cm

17 The diagram shows a U-tube manometer containing three liquids: mercury, liquid X
and liquid Y. Neither liquid X or liquid Y mixes with mercury.

liquid X —_| | liquid Y

U/ mercury

Which correctly describes the densities of X and Y, and the pressures they exert on
the mercury?

pressure exerted on the mercury densities of X and Y
A pressure of X is greater than Y density of X is greater than Y
B pressure of Y is greater than X density of Y is greater than X
C pressure of X and of Y are the same density of X is greater than Y
D pressure of X and of Y are the same density of Y is greater than X

2019 SNGS Sec 4 Physics Prelim P1

www.KiasuExamPaper.com
158



18 Airis trapped in a cylinder by a piston. The pressure of the air is p and the length of
the air column is 20 cm. The piston is moved outwards until the length of the air
column has increased by 40 cm. The temperature of the air remains constant.

i 20cm i 40cm N
[} 1
Pl
. - —— .
| 0l !
ol ! e
trapped air— | Pl
] I

What is the new air pressure?

p/2
p/3
2p
3p

ooOow>

19 Some gas is trapped in a closed container. The gas is cooled and the volume of the
container is kept constant.

What happens to the gas molecules?

A They collide with the walls more often.
B They contract.

C They get closer together.

D They move more slowly.

20 A column of dry air is trapped by a pellet of mercury in a capillary tube. The capillary
tube is held in different positions as shown in the diagrams.

P> (M)
P3

7 — - |

- /

A

Compare the air pressures P1, P2 and Pa.

A Pi1>P2>P3
B P:>P2>P;
C Pi1>P3>P2
D Pi1=P2=P3
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21 A 125 g piece of solid lead at room temperature is heated. It completely melted after
22 s. The graph shows how its temperature varies with time.

400
temperature
/°C
300
200
100
0
0 5 10 15 20 25
time/s
The power of the heater is 400 W. What is the specific latent heat of fusion of lead, in
J/kg?
7.0 X400
0.125 X300
22 X400
0.125 X300
7.0 X400
0.125
22 X400
0.125

22 Aslice of bread is placed under a red-hot electric grill to make toast.

AAAAMMAMAAA o
slice of bread
\ M//—

How does heat reach the bread?

A conduction and convection
B conduction and radiation
C convection and radiation
D radiation only
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23 A thermometer is used to measure a temperature of 80 °C.

Which thermometer is the most sensitive?

40 -20 0 20 40 60 80 100 120 140 160
] | | ] | ] | | | I

A (D %)
5 60 70 80 90 100 110 120 130 140 150

B (- | | | 1 | | | | : ac)
20 35 50 65 80 95 110 125 140 155 170

C (- I | I [ I 1 | "C)
0 20 40 60 80 100 120 140 160 180 200

D (. | 1 [ | | | 5 QC)

24 The graph shows a water wave with frequency 10 Hz traveling from left to right. The
displacement of particle P on the wave at this instant is zero.

Displacement

. . » Position

How long later would particle Q be at zero displacement?

A 0.025s
B 0.050s
C 0.10s
D 25s

25 \Which device uses ultrasound?

an optical fibre

a pre-natal scanner
a steriliser

a sunbed

ooOow>»
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26 Which statement about microwaves is correct?

Microwaves are longitudinal waves.

In vacuum, the speed of microwaves is equal to speed of visible light.

The frequencies of microwaves are greater than the frequencies of visible light
The wavelengths of microwaves are smaller than the wavelengths of infra-red.

oo w>

27 A solid plastic cylinder is immersed in a liquid of refractive index 1.4. Light travelling
in the plastic cylinder strikes the inside surface at an angle of incidence of 70°. The
light undergoes total internal reflection.

liquid of refractive
i index 1.4
!
7o°i reflected ray
light :
plastic cylinder

What are the values of the critical angle in the plastic and the refractive index of the

plastic?
critical angle in the plastic refractive index of the plastic
A greater than 70° greater than 1.4
B greater than 70° less than 1.4
Cc less than 70° greater than 1.4
D less than 70° less than 1.4
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28 The ray diagrams 1 and 2 show two ways in which a thin converging lens produces
an image that is larger than the object.

thin converging thin converging
. lens lens
image : .
i i I
i i >
{ i [ )
object |i object i
I I
i i
image
diagram 1 diagram 2

Which devices use lenses in the ways as shown in diagrams 1 and 27?

diagram 1 diagram 2
A camera magnifying glass
B magnifying glass projector
C photographic enlarger camera
D photographic enlarger projector

29 The diagram shows rays of light from a ray-box passing through three lenses placed
at positions 1, 2 and 3.

ray-box

v
A
v
v

positlion 1 posifion 2 positlion 3

What type of lens is used at each position?

position 1 position 2 position 3
A converging converging converging
B converging converging diverging
Cc diverging converging diverging
D diverging diverging converging
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30 A positively charged metal sphere is placed midway between two previously
uncharged metal rods, one of which is connected to earth.

Which diagram shows the charges on the rods?

31 The diagram shows two charged parallel plates. Four negatively charged identical
particles, P, Q, R and S are placed in between the plates.

®
®

ONG

Which particles experienced the same force due to electric field?

A PandQ

B RandS

C All of them

D None of them
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32 A piece of wire has a resistance of 16 Q. The wire is 20 cm long and has a

33

34

cross-sectional area of 2.0 mm?.

Which wire of the same material has a resistance of 8.0 Q7

length cross-sectional area
A 10 cm 0.5 mm?
B 10 cm 1.0 mm?
C 20 cm 0.5 mm?
D 20 cm 4.0 mm?

A defibrillator is a device that is used to give an electric shock to a patient’s heart.
It supplies an electric shock of energy 300 J at an average voltage of 2000 V for
10 ms.

What is the average current it supplies?

A 0.015A
B 0.67A
C 6.7A
D 15A

The diagram shows the circuit for a hair-dryer.

fan motor

®

The fan motor has a power rating of 0.10 kW and the heaters each have a rating of
0.40 kW. The cost of electricity is 18 cents per kWh.

What is the cost of running the hair-dryer for two hours with switches P and Q closed
and switch R open?

9 cents

18 cents
24 cents
32 cents

oo w>
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35 The current in a kettle is 10 A and the kettle is protected by a 13 A fuse. The owner

36

37

of the kettle replaces the 13 A fuse with a 3 A fuse.
What happens when the kettle is switched on?

The fuse does not melt and the kettle works correctly.
The fuse does not melt but the kettle fails to work.
The fuse melts and the kettle is undamaged.

The fuse melts and the kettle might be damaged.

ooOow>»

An old lamp is found and a new filament bulb with a power rating of 500 W is inserted.
When the lamp is plugged into the mains and switched on, it does not light up.

What is a possible cause of this?

The earth wire in the plug is disconnected.
The fuse in the circuit has too high a rating.
The neutral wire in the plug is disconnected.
The lamp is doubly insulated.

ooOow>»

A beam of electrons is travelling towards the right. The electrons subsequently move
past a solenoid connected to a d.c. source.

electrons
——————— >

Assuming that the electrons have negligible mass, in which direction will the beam of
electrons be deflected?

downwards
into the page
out of the page
upwards

ooOw>
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17

A magnet moves up and down above a coil of wire. The bottom of the magnet moves
up and down between P and R.

I AT IS IS 4

spring

____________ P
movement T |N| Q
of magnet
____________ R
coil of
wire

Where is the bottom of the magnet when the induced electromotive force (e.m.f.) in
the coil is maximum?

A P
B Q
C R
D PandR
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39 The graph shows the voltage induced by an a.c. generator that varies with time.

voltage/V f
0
-1 —
-2
0 1 2 3 4
time/s

If the number of turns in the coil is increased four times and the speed of the rotation
of the coil is halved, what will be the new waveform shown on the CRO?

voltage/V 2

£\

1

Z N\
/ \

0

-1

N/

N

-2
0

3

4
time/s

voltage/V 2

1

0

-1

-2
0

time/s

voltage/V 2
1

0

-1

-2

0

4
time/s

voltage/V 2

1
0

-1

-2
0

time/s
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40 The diagram shows many small identical bulbs connected to an ideal transformer of
turns ratio 1:4. The bulbs are rated at 2.0 V, 2.0 W.

290V v

To operate the bulbs at normal brightness, how many bulbs can be connected to the
secondary side of the transformer and what is the primary current?

- i
i

number of bulbs primary current / A
A 30 0.25
B 30 0.50
C 60 0.50
D 120 4.00
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Section A (50 marks)
Answer all the questions in this section in the spaces provided.

1 Fig 1.1 shows a crane, with a “wing” attachment on its side, lifting a load.

Elﬁ- _:— ‘wing” attachment

Fig 1.1

(@) Explain the purpose of this “wing” attachment.

(b) On a windy day, the 25 kN load experiences a force of 50 kN to the
east, as shown in Fig 1.2.

N — steel cable

_S0KkN I

Fig 1.2

Using a scaled vector diagram, determine the tension in the steel
cable.

tension=.................... [3]
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2 A piece of ice, with a mass of 22 g, at a temperature of -12.0 °C is placed
in a container containing water at 22.0 °C.

(a) Given that the specific heat capacity of ice is 2100 J/(kgK) and the

latent heat of fusion of ice is 3.3 x 10° J/kg, calculate the heat needed
(i) to raise the temperature of ice from -12.0 °C to 0 °C.

(ii) to change the ice at 0 °C to water at 0 °C.

(b) The temperature of the water in the container falls after ice has been
added.

(i) Given that the specific heat capacity of water = 4200 J/(kgK),

calculate the initial mass of water in the container if the final
temperature of the mixture is 8.0 °C.

initial mass of water=........................ [2]

(iif) State an assumption you have made in (b)(i).
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3 Alight dependent resistor (LDR) is used to turn on a lamp in another circuit
when it gets dark. Part of the circuit is shown in Fig 3.1.

1

] 2000 Q

o
v to lamp in
another circuit

Fig 3.1

(a) The light intensity decreases. State and explain what happens to the
potential difference across the LDR.

(b) Calculate the resistance of the LDR when the current flowing through
itis 4.0 mA.

resistance = ...............ooll [2]
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(c) The electrical circuit in Fig 3.1 is now altered such that the LDR is
removed and 3 other resistors are added, as shown in Fig 3.2.

Juma  [J o

+
12V —{- o P ® Q
2000 Q 2000 Q
Fig 3.2

(i) Calculate the effective resistance of the circuit in Fig 3.2.

effectiveresistance=......................... [2]

(ii) Compare the current flowing through point P and point Q.
Explain your answer.
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4 Jamie bought a tea kettle with a dull black external surface, as shown in Fig
4.1. The tea kettle uses an electric element to heat water and its power
output is 2.8 kW.

Fig 4.1

(a) State the energy change that takes place when the tea kettle is used
to heat up the water.

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

(b) Suggest a modification which can be made to the tea kettle such that
the water in the kettle can remain hot for a longer period of time.

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

(c) An electricity retailer passes the cost due to transmission loss to the
consumers. The transmission loss factor for the current year is 1.03.

Given that the tea kettle is used for 10 minutes daily and the cost per
unit of electricity charged by this electricity retailer is 18 cents,
calculate the cost of using this tea kettle daily for one week.
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(d) The mains voltage supply for the tea kettle is 230 V. Suggest a suitable
fuse rating for the tea kettle.

fuserating=........................ [2]

5 Fig. 5.1 shows a method to paint a metal panel using electrostatic charges.
The nozzle of the spray gun is connected to a high voltage electrode which
applies positive charges to the paint droplets. The metal panel is connected
to earth.

| metal panel

connected to
earth

paint droplets

with positive o

charges

nozzle to high voltage

_/

Fig 5.1

(@) Explain why the paint droplets spread out as they leave the nozzle.

[1]

(b) Explain why this method of painting reduces the amount of paint lost.
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(c) Another type of spray gun does not make use of electrical voltage to
charge the paint. However, the paint droplets are still charged
positively as they leave the nozzle. Suggest how the paint droplets
become positively charged as they leave the nozzle.

........................................................................................... [2]
6 (a) Fig6.1shows a series of lines representing a longitudinal wave set up
in a long spring (slinky).
Fig 6.1
(i) Describe how a longitudinal wave could be set up in the spring.
.......................................................................................................................... (1]
(ii) On Fig 6.1, mark
1. a position of compression and rarefaction with the letter “C”
and “R” respectively and [1]
2. a distance to represent the wavelength of the wave with an
arrow. [1]

(b) Fig 6.2 represents a cross-section of the water waves.

— > direction of

w wave travel
54 18 cm >
Fig 6.2
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The water waves has a frequency of 5.0 Hz.

(i) Calculate the speed of the water waves in cm/s.

(ii) The wave as shown in Fig 6.2 travels into a shallow region.
State and explain what happens to
1. frequency and
2. wavelength of the wave in the shallow region.

7 Fig 7.1 shows white light incident on the top face of a diamond. The white
light is dispersed into its various rays. Only the red (R) and blue (B) light
rays are shown in Fig 7.1.

white light

49°

crown

pavilion

Fig 7.1 (not to scale)
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10

(a) Explain why white light disperses in diamond, as shown in Fig 7.1.

.............................................................................................................. [2]
(b) (i) Calculate the refractive index of diamond for blue light.
refractive index=........................ [2]
(i) Given that the speed of light in air is 3.0 x 108 m/s, calculate the
speed of blue light in the diamond.
speed of blue lightin diamond = ........................ [1]
(c) The diamond is now submerged in water. If the white light is still
incident on the top face of the diamond at the same angle, explain
what happens to the path of the blue light ray in the diamond.
.............................................................................................................. [2]

SNGS Sec 4 Physics Prelim P2 2019
www.KiasuExamPaper.com
179



11

8 (a) A student has 3 identical metal bars. Two of the metal bars are
magnets and one is not. Explain, with the aid of a diagram, how the
student can identify the two magnets without using any other
apparatus.

(c) (i) Fig 8.1 shows a vertical wire passing through a horizontal piece
of card.

wire—__|

Fig 8.1

There is a direct current (d.c.) in the wire, which produces a
magnetic field around it. Suggest how the magnetic field
produced by the current-carrying wire can be investigated.
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(ii) Fig 8.2 shows the wire and the card viewed from above.

Fig 8.2

On Fig 8.2, draw three complete field lines produced by the

current-carrying wire.
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Section B (30 marks)
Answer all the questions in the spaces provided.
Answer only one of the two alternative questions in Q11.

9 Fig 9.1 shows a rollercoaster train being pulled horizontally to the right by a

cable.

| BB

cable

Fig 9.1

Fig 9.2 shows information on the train.

/speed/ 8.3 8.3 8.3 16.6 24.9 33.2 41.5\
m/s
time /s 0.0 0.5 1.0 1.5 2.0 2.5 3.0

Mass of empty train: 1500 kg
Mass of fully loaded train : 1800 kg
Total length: 10.5 m

\ Number of wheels: 16 J

Fig 9.2

(@) Describe the motion of the train fromt=0.0stot=3.0s.
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(b) (i) Determine the average tension in the cable pulling a fully loaded
train duringt=1.0stot=3.0s.

average tension=................coeell

(ii) Is the actual average tension higher, lower or the same
compared to your answer in (b)(i)? Explain your answer.

(c) Calculate the distance the train travelled fromt=0.0stot=3.0s.

distance = ...

(d) One of the passenger claims that if the tension in the cable remains
constant and the number of passengers is halved, the acceleration of the
train will be doubled. Explain whether the claim is true.
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10 (a) Fig 10.1 shows the structure of a simple a.c. generator.

Direction of rotation

B
Coil of wire

Slip rings

Carbon brushes X

Fig 10.1
The two ends of the wires, X and Y are the output terminals which are
connected to a cathode ray oscilloscope (CRO). The coil is turned by a

water wheel at 50 Hz. The peak voltage of the output is 9.0 V.

The time base of CRO is switched on at 10 ms/cm and Y-gain is set at
3 V/cm.

(i) Sketch the trace of the output from the generator on CRO.

1ch

1cm
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(ii) Explain how the generator gives the output in (a)(i).

....................................................................................... [3]
(iii)  Sketch the new trace of the output display when the slip rings are
replaced by a split-ring commutator.
1cm I
[1]
«—>
1cm

SNGS Sec 4 Physics Prelim P2 2019
www.KiasuExamPaper.com
185



17

(b) Fig 10.2 shows an electric guitar, with strings that are already magnetised.
A colil is placed near each string. Fig 10.3 shows that the coil is connected
to a loudspeaker, which produces the sound of the guitar.

. Magnetized Guitar String

3
e to coil of
&"“_ iios loudspeaker

J

coil

Girill
cloth

loudspeaker
Suspension
ring

Fig 10.3

(i) Explain how the coil in Fig 10.2 can detect the vibration in the
magnetised string when it is plucked.

(ii) Explain how the loudspeaker, a moving-coil device, produces the
sound of the electric guitar.
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11 EITHER

(@) Fig 11.1 shows a simple d.c. motor. The ends of the single loop coil ABCD are
soldered to the split-ring commutators. Two batteries are connected in the
external circuit.

pivot
coil
magnet B magnet
pole N S pole
C
A
D
carbon carbon
current A brush _ brush
split-ring
commutator
(=
Fig 11.1
(i) State the direction of rotation of the coil when viewed from the
commutator.
................................................................................................ [1]
(ii) Explain how this d.c. motor works and the purpose of the split-ring
commutator.
[3]
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(b) Jamie designs a simple doorbell using materials found in the Physics laboratory,
as shown in Fig 11.2. When switch S is pressed and then released, two sound
notes of identical frequency are produced.

(ii)

(iii)

switch S
e o ol

wire wound

around

soft iron core soft iron spring

® attached to hammer
metal plate —  metal plate
Fig 11.2

Explain how the two sound notes are produced.

................................................................................................ [2]
Jamie makes the following comment: “The bell will still work if the battery

is replaced with an a.c. source.”

Do you agree? Explain your answer.
................................................................................................ [2]
Suggest two ways to increase the loudness of the bell.
................................................................................................. [2]
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11 OR

Fig 11.3 shows a diving bell with a hatch of outer surface area 0.50 m2. While the
bell is on the surface of the sea, the hatch is closed and sealed.

air

sea

30m

hatch

Fig 11.3 (not to scale)
(@) The bell is lowered from the surface of the sea to a depth of 30 m. The
pressure of the atmosphere is 100 000 Pa and the density of the seawater
is 1100 kg/m3. The gravitational field strength g is 10 N/kg.

(i) Define pressure.

........................................................................................ [1]
(ii)  Calculate the pressure exerted on hatch by the water when it is at
a depth of 30 m.
Pressure = .. ...c.ooiiiiiinnaannns [2]
(iii) Hence, calculate the force acting on the hatch.
force= ...l [1]
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(iv) Explain what happens to the volume of the trapped air when the
hatch is opened at 30 m below the surface of the sea. Assume that
the trapped air in the bell is at atmospheric pressure before the
hatch is opened.

(b) The same diving bell is lowered to the same depth of 30 m in another
region of the sea. It was observed that the volume of trapped air is more
than the volume in (a)(iv) when the hatch opens. Suggest a possible
reason for the observation.

(c) Using kinetic theory of matter, explain why the pressure of the trapped air
in the bell rises when its temperature increases.

END OF PAPER
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2019 Physics Prelim Paper 1

1 2 3 4 5 6 7 8 9 10
C C C C D D C B C C
11 12 13 14 15 16 17 18 19 20
A C B D B A D B D A
21 22 23 24 25 26 27 28 29 30
C B B A B B C B B B
31 32 33 34 35 36 37 38 39 40
C D D B C C B B D A
2019 Physics Prelim Paper 2
Qn Answer
1(a) The attachment is to provide the crane with better stabili
stable.

It increases the base area of the crane OR |t lowe
crane.

1(b) Scale: 1 cmrep 10 kN
Accurate drawing of ve;ton.\dlag m( cly correct lab
arrows): o / \/

p { ’\\\x Q(\E
sion-o ﬁhé@aﬁe @I\\l (accept 55 kN to 57 kN)
\/’(f 50

) 3\\,»

(22/1000) % 2100 x 12.0
-554 QJg
=550 J (2 sf)

2(a)(ii) Q=ml

=(22/1000) x 3.3 x 10°
=7260J

= 7300 J (2 sf)

2(b)(i) Q = mcAT

showing the concept of heat lost = heat gained
m = 0.15 kg (2 sf)

554.4 + 7260 + (22/1000 x 4200 x 8.0) = m x 4200 x (22.0 — 8.0) *the mark is for

2(b)(ii) No heat gain from the surroundings
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Qn

Answer

3(a) The resistance of the LDR increases as the light intensity decreases.
The potential difference across LDR increases.

3(b) V across fixed resistor = 2000 x 0.004 = 8.0 V
Voutput = Routput/ Riotal X Viotal
8.0V =2000/ (Rwr+ 2000) x 12V

Rior= 1000 Q
OR
V=IR
12 -8 =(4/1000) x R
R=1000 Q m

3(c)(i) Effective R = (1/4000 + 1/3000) . \

=1700 Q (2s.f)

3(c)(ii) The total resistance in the branch wit pom gher that with point Q.
Since potential difference across each\ branchei ta ent flowing through
point P is lower than current rong th(o gh poi

/// ~ ¥ f\{}’“)}\

4(a) Electrical energy —>(Heat _ //—”' ] Y

A S\ & , &0

4(b) The e;ternal surface of/the tﬁa/kettle c@il@\&e modlfle%ﬂp 2‘5ne with a shiny silver
supP,acE hich |s/a OQr emitter of m"fra(éd/ \'a’dlatlonCB e surroundings, so as to
mInImIZ\Q eatl to Sur/oundmgs\ ! ) 3\3

< . '\ / \%
4(c) Energy - Poyer/x Time W
=28 kWiTO)&\]\X h \\X\\
= 3.27K\Wh W N
t=3.27 kWhx $0. 1@@%‘0
=50 61" &
2 WO
4(d) =PV \ o™
= 2800\?;§
=122A
Suitable fuse rating = 13 A

5(a) The paint droplets repel each other as they have the same charge / same charges
repel.

5(b) The positively charged paint droplets induced a negative charge on the surface of

the metal panel.

As opposite charges attract, most of the paint droplets are attracted to the metal
panel, reducing the amount of paint loss.

www.KiasuExamPaper.com
193




Qn Answer
5(c) The paint droplets are charged by friction.

The paint droplets lose electrons to the nozzle as they leave the nozzle.
6(a)(i) The long spring can be given a displacement such that the movement of each turn

on the long spring is parallel to the direction of the wave motion set up.
6(a)(ii)

wavelength

6(b)(i) Wavelength = 6 cm

v =fA /

=50x6 e
=30 cm/s ’ /
6(b)(ii) 1. frequency — rerﬁé'lﬂhs/u nged as source of wave i% same N
2. wavelength < becomes 1_!‘gr és speed de ses in trie(é@a ow region
¢\ D N\ S A Q\%

7(a) Different coloulfs o‘f\hght/travel ‘at the same}peed in alr,\kipwever different colours

omehl\t vel at dﬁerent speefis mdramdnd o

/ (N, el
/\ "herefore, eré are dlféreh‘t angms of m&lon for different colours / different
\quours bend 't/dlfferen?tqgles ¥
\QB """ \v/ o~

Th }‘e/a” re djfférent r,etrea ive indices for different colours, hence white light disperses

into its nous&@
7(b)(i) _ @éﬁ’

sin18°

n= 24 (2sf)

7(b)(ii) v=3x108/ (222
sin18°
=1.2x 108 m/s (2 s.f.)

7(c) Blue light would bend towards the normal less at the water-diamond boundary as

compared to the air-diamond boundary.

This is due to the higher refractive index of water compared to that of air.
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Qn Answer
8(a)
first metal bar second metal bar
third metal bar
Bring one end of the first metal bar near to both ends of the second metal bar, and
then to both ends of the third metal bar.
The repulsion between two metal bars will enable the student to identify them as the
two magnets.
8(b) Steel
8(c)(i) Magnetic field can be investigated by placing a plefi on the piece of
card and marking the positions of the needle of the*Co '
OR &
’f'é
Use iron filings to investigate attern of magnetic fie A
{/,» {r/ h\\) } } (\gr?)
8)i) | A N AN TS g e inner(gﬁ;(\,%' s are closer to
P \ each other ®
P AN e direction
[1 ) of
F O |
Cal
\N:\;
|
N
O
9(a) In the first second, the train travels at a constant speed of 8.3 m/s.
In the next two seconds, the train accelerates uniformly.
9(b)(i) Average acceleration = (v —u)/t

=(41.5-8.3)/(3.0-1.0)
= 16.6 m/s? (3 sf)

Tension=mx a
=1800 x 16.6
=29880N
=29 900 N (3 sf)
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Qn

Answer

9(b)(ii)

The actual average tension is higher than the answer in (b)(i) as there is friction
between the moving parts and air resistance in actual situation.

9(c) Total distance travelled = (8.3 x 1) + 2 (8.3 + 41.5)(3-1)
=58.1m
9(d) The claim is false. The total mass is not halved as the mass of the empty train

remains constant. Thus, the acceleration will not be doubled.

10(a)(i)

%ﬂu rrd

10(a)(ii)

When the coil rotates;” |‘tcutsihk maqne‘tlc flux which inducesiaf emf a&rbsé the two
ends of the caoil. { K e\ N \g\)

When the cail ¢ chanqes pesmon after half aséevolutionythe g%L:ugauced is reversed.
When)Q}Gcoil iS. hbnzontal emf mducedris ?n ximum, \@@n e coil is vertical, emf
induced zel’o~ > ; f

/
[ ]

10(a)(i()\

10(b)(i)

When ‘tf% strings are plucked, their relative distances with the coil change
(vibration), and the magnetic flux linking the coil changes as a result.

The vibration thus causes an e.m.f. to be induced in the coil. Hence an induced emf
in the coil means a detection of the vibration in the string.

10(b)(ii)

The changing induced current in the coil that causes the force/ vibration/ movement
of coil in loudspeaker [Fleming’s Left-hand Rule] is in sync with the variation of
current.

The vibration of coil will cause the cone in the loudspeaker and hence the air around
it to vibrate and produces sound. (produces regions of compressions and
rarefactions in the layer of air next to it)
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Qn Answer

11 EITHER

11(a)(i) | Anti-clockwise direction from the front

11(a)(ii) | When current flows into the coil through the magnetic field of the magnet, it results
in a force produced such that the coil will turn.

The split-ring commutator reverses the current in the coil every half a cycle so that
the coil can turn continuously in one direction.

11(b)(i) | When switch S is closed, the soft iron core becomes magnetised and attracts the
soft iron spring attached to the hammer.

The hammer strikes the metal plate and produces the first sound note.

11(b)(ii) | Yes, the iron core will be magnetized and th ;;"f'ﬂ acted similarly,
although there is a change of polar\ -f" |

11(b)(ii) | 1. Increase the current flowing through the W|re Iy 77
2. Increase the numberoftgr oun the soft iron o;. Oy

Py, LO
e p r\ D
11 OR o>
11(a)(i) | Pressureis the erCe ac:tmgLen an ijeqt)/pqi\unlt ar(@%{\\\\,
/ ¢ """ \ \\

/ ol

11(a)(it I?ressure\d 10 'sea- watgr\a\i devpfh@ m \v&“
\= hpg.=1100 10x§(}\ < \3
=/330kPa. \= \\3\

11(a)(iii) Toja1//p\'ress; "éasso k ﬂammk 430 k Pa

Fo Ce//PpretssUre X Q@a\’1 430 000 x 0.50 = 215 kN
/ A\ ‘\\

11(a)(iv) | The volum%ﬁééreases so that the pressure of the trapped air becomes the same
as the pressure at 30 m / there is higher pressure exerted.

11(b) The density of the sea water in that region is lower resulting in lower pressure at
depth of 30 m. Hence the volume of the trapped air increases to give a lower
pressure that balances the external pressure.

11(c) When temperature increases, the air molecules gain kinetic energy and have greater

speed / average KE of molecules increases.

The molecules will collide with the wall more often and hence increasing the force
acting on the wall.

Since pressure is due to the force acting on the wall per unit area, larger force acting
on the wall results in a larger pressure (P = F/A).
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A car travels at a speed of 65 km/h.

What is the speed of the car in m/s?

A 181 m/s B 554m/s C 181 m/s

A light ray is reflected off two mirrored surfaces.

D

1080 m/s

(not to scale)

What is the value of 87

A 5° B 10° Cc 15°
A name tag reads “SAM”.

What is the image of the name tag in a plane mirror?

A B

SAM
VS

The refractive index for germanium is 4.01.

What is the speed of light in germanium?

D 20°

MAS
MAZ

A 75x10"m/s B 7.5x108m/s C 1.2x108m/s D
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A thin, converging lens of focal length f, is used to produce various types of images.

Which row is correct?

location of object type of image produced
A less than f inverted, virtual, diminished
B between f and 2f upright, real, enlarged
Cc at 2f inverted, real, same size
D beyond 2f upright, real, diminished

Arope is fixed to a wall at one end with the other end moved up and down to produce a wave.

wall

What is transferred along the rope due to this motion?

A mass

B energy

C frequency
D molecules

Which is not an application of microwaves?

A To detect structural flaws.

B To ionise biological molecules.

C To cook food in microwave ovens.
D To transmit communication signals.

The wavelength of an X-ray is 1.0 nm while the wavelength of a radio wave is 1.0 mm.
What is the ratio of the frequency of the X-ray to the frequency of radio wave?

: 100 000

: 1000 000

00 000 : 1

A
B
o
D 000 000 : 1

1
1
1
1

A sound travels through a solid copper tube and then enters air.

Which of the following correctly compares the sound in the solid copper tube to air?

frequency speed (in copper tube)
A different higher
B different same
C same higher
D same lower
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10 A series of compressions and rarefactions of a sound wave are shown.

40m

What is the wavelength of the sound wave?
A 20m B 30m C 40m
11 Which defines acceleration?

A change in distance

time taken

B change in distance in a fixed direction

time taken

C change in speed
time taken

D change in velocity
time taken

12 A stone falls freely from rest from the top of a building of height, 80 m.
The gravitational field strength g is 10 N/kg.
What is the speed of the stone when it hits the ground?
A 40m/s B 80m/s C 40m/s

13  Which quantity is a scalar?

A displacement B force C weight
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14 Abody is acted on by two forces, S and T. A frictional force, F keeps the body in equilibrium.

Which vector diagram shows the relationship between these forces?
A B
F T F T
S S
C D
F T F T
S S

15 A helicopter of mass 3.0 x 103 kg rises vertically with a constant speed of 25 m/s.
The gravitational field strength g is 10 N/kg.
What is the resultant force acting on the helicopter?

A ON

B 3.0 x 10* N downwards
C 4.5x10*N upwards

D 7.5x10*N upwards

16 A parachutist is falling through air with terminal velocity.
Which quantity is changing?

A acceleration

B gravitational potential energy
C Kkinetic energy

D mass

17  Which object has the largest inertia?

a 1.5 x 10" kg baseball pitched at 170 km/h

a 1.2 x 10% kg sports car travelling at 100 km/h
a 5.0 x 10® kg stationary helicopter

a 3.0 x 10° kg falling tree

ooOw>»
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18 The mass and volume of different sized samples of a newly discovered metal are measured.
Which graph shows how the mass varies with volume?

A

mass B mass
= volume = volume
0 0
c mass D mass
> volume > volume
0 0

19  Auniform beam has a weight of 60 N and a length of 2.0 m. It is pivoted at a length of 0.60 m from
the end X.

X

A ]

[
L

I 3

0.60m

I 3

\ 4

2.0m

At what distance from the pivot should a 160 N weight be placed in order to balance the beam?

A 0.150m B 0.225m C 0375m D 0450m
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20 A student of weight 500 N runs up a slope of length 30 m and height 15 m in 25 s.

21

22

23

30m 15m

What is the power developed by the student?
A 30W B 60W Cc 300w D 600W
The two cubes shown below are made from the same material. The bigger cube has sides that

are twice as long as the smaller cube. Standing on one face, the small cube exerts a pressure, P
on the floor.

2X

S (7 ......

Given that the smaller cube has a weight, w and the bigger cube weighs eight times as much,
what is the pressure exerted by the larger cube standing on one of its faces?

A %P B P C 2P D 4P

Equal masses of water are poured into four jars as shown.

Which jar has the least pressure exerted by the water on the base?
B C D

When fine pollen grains suspended in water are viewed under a microscope, they are seen to be
making small, erratic movements.

Why is this?

A There are convection currents in the water.

B They are being hit by water molecules.

C They are moving and colliding with one another.
D They are living organisms so they move around.
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24 Which physical property is not suitable for defining temperature scales?

A e.m.f at the junction of two different metals
B mass of a solid object

C volume of a liquid column

D volume of trapped gas

25 Apiece of wire has an electrical resistance of 980 Q in ice of -10 °C, and 1750 Q in boiling water

at 100 °C.

What is the resistance of the piece of wire at 30 °C, assuming resistance changes uniformly with
temperature?

A 2800Q B 1190 Q C 1260Q D 1370 Q

26 A slice of bread is placed under a hot electric grill.

grill

AAMAMAMAMMAMA
\ o ‘j//_ slice of bread

How does thermal energy reach the bread?

A conduction only

B radiation only

C conduction and convection
D convection and radiation

27 Two identical blocks of metal are heated to 20°C and 80°C and placed in a vacuum. In which
scenario will thermal equilibrium between the two blocks be reached in the shortest time?

A B

SN _—

>
80°C ﬂ

plastic block
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28

29

30

A piece of pure ice melts.

Which row describes the energy changes of the ice as it melts?

internal potential energy

internal kinetic energy

A increases decreases
B decreases increases
C increases remains constant
D remains constant increases

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 -N- B
| — - +_+ | —- +_+
=1- 4+ 4 =l- 4+ &
o Hnt D
| _|l =—=— | |- =
+1+

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

Which two point charges produce this pattern?

B

ONO,

O ©® ©
OO NO,
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31 Identify the correct position of the switches such that all three bulbs are lit.

| bulb 1
|
I ®

switch P

.
switch Q
L
bulb 2
switch R bulb 3
— X
switch P switch Q switch R

A closed closed open
B open open closed
C open closed open
D open closed closed

32 Inthe diagram below, the potential difference across the battery is denoted by V, and the potential
difference across Rz is denoted as Vout.

What is the ratio of V; : Vout?

R1 . Rz

Rs: (R1 + Rz)
(R1 + Rz) Ry
(R1 + Rz) 'Ry

ooOw>»
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33  Which graph shows the characteristics of a light dependent resistor?

A resistance B resistance
. .

light intensity light intensity

C resistance D resistance
A .

light intensity light intensity

34 Which of the following is not a safety feature found in a typical household electrical circuit?
A fuse
B earth wires
C lightning rod
D main circuit breaker
35 An electric oven is rated at 10 A.
What is a suitable fuse for the oven?
A 50A B 80A C 10A D 13A
36 To determine whether a material is magnetic, you should find out if it
is a metal or a non-metal.
is a conductor or an insulator.

can be given an electric charge.
affects the direction in which a compass needle points.

OO mw>»
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37

38

The diagram shows an alarm system in which the switch S is shown closed.

—H—

__——iron core

/EQLF'—' iron

_||.-{ T metal

bell

What happens when the switch S is opened?

iron bell
A drops rings
B drops stops ringing
C moves up rings
D moves up stops ringing

Two parallel vertical wires P and Q are a small distance apart in air. There is a downwards electric
current in both wires. A force acts on Q due to the current in P. This force is perpendicular to the
wire Q.

What is the direction of the force on Q?

P Q
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39

40

The diagram shows a single-coil electric motor.

single coil

split-ring commutator

The split-ring commutator reverses the current in the coil as it rotates.

How many times is the current reversed if the coil is rotated for one complete revolution?

A 1 B 2 o

3 D 4

Electric power cables transmit electrical energy over large distances using a high voltage,

alternating current.

What are the advantages of using a high voltage and of using an alternating current?

advantage of using a high voltage

advantage of using an alternating current

a higher current is produced in the cable
a higher current is produced in the cable

less energy is wasted in the cable

o O w >

less energy is wasted in the cable

the resistance of the cable is reduced

the voltage can be changed
using a transformer

the resistance of the cable is reduced

the voltage can be changed
using a transformer

END OF PAPER
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Section A
Answer all the questions in this section.

A student measures the diameter of a rod using a micrometer.

Fig. 1.1 shows the reading on the micrometer. Given that the micrometer has a zero error
of -0.04 mm, determine the actual diameter of the rod.

45
(l)l 1 1| I\Li-) 40
I 35
mm
Fig. 1.1
diameter = ... [2]

The critical angle of glass is 41.2°.

(a) Calculate the refractive index, n of glass.

(b) Fig. 2.1 shows a light ray incident on a glass block. Calculate r, the angle of
refraction.

\ air

Fig. 2.1 (not to scale)
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3

Fig. 3.1 shows a thin converging lens that is used as a magnifying glass.

(a) On Fig. 3.1, draw two rays from the top of the object to locate the top of the image.
Draw in the whole of the image. [3]

F object F

y
thin converging lens

Fig. 3.1

(b) Other than the size of the image relative to the object, state another characteristic
of the image.
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4

Fig. 4.1 shows the displacement-distance graph of a transverse wave.

displacement /cm

A
30 +
o
0 40 80, 120 160 200 240
distance /cm
304

Fig. 4.1 (not to scale)

(a) Determine the amplitude of the wave.

amplitude = ... [1]
(b) The wave propagates at a speed of 2.8 m/s.

Calculate the frequency of the wave.

frequency = ... 2]

(c) Name a region of the electromagnetic spectrum that has a higher frequency than
ultraviolet radiation.
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5

Fig. 5.1 shows a sound source integrated with a microphone placed in the middle of a
rectangular room. The microphone is attached to an oscilloscope. A sound pulse is emitted
and the oscilloscope starts recording immediately after the entire pulse has been emitted.
Fig. 5.2 shows the oscilloscope trace of the first two returning echoes.

sound source and amplitude
microphone A

\

0 60 140 \/ time /ms

first echo second echo

Fig. 5.1 (not to scale)

Fig. 5.2 (not to scale)

(a) Explain why the second echo is of a smaller amplitude than the first echo.

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

Calculate the distance x, leaving your answer in metres.
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6 Fig. 6.1 shows an empty double walled container of mass 235 g which can hold up to
235 cm? of fluids.

7 double walled container

—
" vacuum )

Fig. 6.1

State and explain whether the empty double walled container will float or sink in water.
The density of water is 1.0 g/cm?.
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Fig. 7.1 shows a simple balancing toy balanced on the tip of a finger.

satay stick

(a)

(b)

(c)

Fig. 7.1 Fig. 7.2

(i) Define the centre of gravity of an object.

...................................................................................................... [1]
(i)  On Fig. 7.1, mark the position of the centre of gravity of the simple balancing

toy with an ‘X’ [1]
Fig. 7.2 shows the simple balancing toy displaced on the tip of the finger.
Explain how the simple balancing toy is able to return to its position in Fig. 7.1.
.............................................................................................................. [2]
Without any changes to the materials used to construct the simple balancing toy,
suggest a modification to make it more stable.
.............................................................................................................. [1]
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8 Fig. 8.1 shows a skier of mass 80 kg, ski down the slope from rest at X and reach a
speed of 5.0 m/s at Y.

120m

(@) Define work.

(b) Calculate the work done against friction from X to Y.

The gravitational field strength g is 10 N/kg.

workdone = .........ccooeeiiiiinnnn. [3]
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(a)

Fig. 9.1 shows a gas in a sealed container at a pressure of 118 kPa connected to
the left arm of a manometer. The right arm of the manometer is open to the
atmosphere.

sealed container

A
."/ \\
[118kPa —

\\\___/.-’

liquid Q

Fig. 9.1

Calculate the density of liquid Q.

The gravitational field strength g is 10 N/kg. The atmospheric pressure is 101 kPa.

density of liquid Q= ...t [2]
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(b) Fig. 9.2 shows a mercury barometer placed under a pressure of one
atmosphere. The density of mercury is 13 600 kg/m?.

vacuum

76 cm

Fig. 9.2 (not to scale)

Liquid Q is used in place of mercury.

Calculate the height of the column of liquid Q when placed under a pressure of one

atmosphere.
[1]
height of column of liquid Q= .....................c..e.
(c) (i) Define pressure.
................................................................................................... [1]
(ii)  Fig. 9.3 shows the caterpillar tracks found on excavators.
caterpillar tracks
Fig. 9.3
Explain why caterpillar tracks, instead of wheels, are fitted on excavators on
muddy ground.
................................................................................................... [1]
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10 Fig. 10.1 shows a flask filled with air and covered with a rubber bung.

rubber bung

air

Fig. 10.1

When the flask is heated, the pressure of the air inside the flask increases and the rubber
bung flies out.

(a) State the kinetic theory of matter.

(b) Explain, using the kinetic theory of matter, why heating the air inside the flask causes
the air pressure to increase.
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1 Fig. 11.1 shows petrol being pumped into a can. Electrostatic charges build up on the petrol
and the pipe.

petrol

Fig. 11.1
(a) Explain why this is dangerous.

(b) Describe what can be done to stop the electrostatic charge building up in this way.
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12

Fig. 12.1 shows a circuit with three identical resistors R1, R» and Rs.

(a)

(b)

Fig. 12.1

The switch is closed.

State and explain what happens to the reading of A1 compared to when the switch
is opened.

R2 is now replaced with a diode, -H pointing to the right. The switch remains closed.

State the ratio of the reading of A to the reading of A,.
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13

Fig. 13.1 shows the three wires P, Q and R of an electrical appliance and their

corresponding wires on the mains socket.

mains socket electrical appliance
: i_ .............
1 P .
— " 0—0 ' o= |
1
! |
Q . ;

O 1 O : heating
i | element
1
1 R I

o | O :
! |
' :
1
1 e

metal casing
Fig. 13.1

(a)

(b)

(c)

(d)

Name wire P.

In some appliances, wire Q is not present.

State an additional safety feature that is present in place of wire Q.
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14

(a)

(b)

State two conditions required for a particle to experience a force in a magnetic field.

e e e
2 e
.............................................................................................................. [2]
Microwaves and a beam of fast-moving electrons enter a strong magnetic field, as
shown in Fig. 14.1. , ,

uniform magnetic

field out of page

fast-moving electrons
microwaves
Fig. 14.1

The magnetic field acts only in the shaded region shown in Fig. 14.1. The direction
of the magnetic field is out of the page.
On Fig. 14.1, sketch the paths of the microwaves and the electrons in the magnetic
field. [3]
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Section B
Answer all the questions in this section.
Answer only one of the two alternative questions in Question 17.

15 The marathon is a long-distance race of about 42 km. Water on the skin of a marathon
runner evaporates as he runs.

Data relevant to the marathon is given in the box.

mass of marathon runner: 70 kg
time taken by runner to complete the marathon: 4.5 hours

average body temperature before starting the marathon: 37 °C
body temperature above which overheating may cause serious damage: 40 °C
average production of thermal energy in one hour by the runner: 3.3 x 106 J

average loss of energy in one hour by evaporation from the skin: 2.2 x 106 J
average specific heat capacity of the human body: 3400 J/(kg °C)
specific latent heat of vaporisation of water at body temperature: 2.4 x 108 J/kg

The level of dehydration of a human body is measured by the percentage loss of body
mass caused by evaporation. The table below shows three levels of dehydration.

percentage of body mass

level of dehydration _
lost by evaporation of water

mild dehydration <3%
moderate dehydration 3-5%
severe dehydration >5%

(a) Calculate the mass of water lost by evaporation from the skin of the runner in one
hour.

mass of waterlost=........................... [2]

Page 16 of 25

www.KiasuExamPaper.com
227



(b) Assume that the runner only loses energy by evaporation from his skin.

Calculate the rise in temperature of his body in one hour of the race.

rise in temperature = ...

(c) Using your answer to (b), show that evaporation from his skin is not sufficient, on
its own, to prevent overheating during the race.

(d) One other mechanism for evaporation occurs in breathing. Water is vaporised in
the lungs and is then exhaled.

Assume that there is no increase in the runner’s body temperature during the race.

Calculate the mass of water vapour that the runner exhales during the whole race.

mass of water vapour = ...............ccoeeennee.
(e) Assume that the runner does not drink any water during the race.

Using your answers to (a) and (d), determine the level of dehydration of the runner
at the end of the race.
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16 Fig. 16.1 shows a hovercraft which moves on a cushion of air trapped underneath it.

propellers

(a)

(b)

(c)

total resistive force

cushion of air

At an instant, the propellers produce a total forward force, F of 22000 N and
experiences a total resistive force of 2000 N. The mass of the hovercraft is 25000
kg.

Calculate the acceleration of the hovercraft at this instant.

acceleration = .................. [2]

After some time, the hovercraft reaches a steady speed, even though the force F
is unchanged.

Explain, in terms of the forces acting on the hovercraft, why the hovercraft will reach
steady speed.
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(d) Fig. 16.2 shows how the speed, v of the hovercraft varies with time, t for part of its
journey.

v/ m/s

A
12.5

5.0 fmmmmememmmcmcmccceemaaaa- -

0 2.5 4.5

Fig. 16.2

(i) State the acceleration of the hovercraft betweent=0sandt=2.5s.

.................................................................................................... [1]
(i) Calculate the total distance travelled by the hovercraft in 4.5 s.
distance = ... [2]
(iii) On Fig. 16.3, sketch how the distance travelled, d of the hovercraft varies
with time, t. You are not required to make any calculations.
d’/m
A ! !
) )
) )
) )
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! ! > /s
0 25 45
Fig. 16.3
[2]
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EITHER

Fig. 17.1 shows an electrical circuit used to determine the resistance of an unknown fixed
resistor, Ry. Three fixed resistors of 100 Q, 150 Q and 450 Q are used to provide varying
resistance values, simulating the rheostat shown in the circuit diagram.

three fixed resistors

o o

Fig. 17.1

used to provide
varying resistances

To obtain each resistance value recorded in the first column of Fig. 17.2, all three fixed
resistors are used. The resistance values are varied by placing the three resistors in
different arrangements. The switch is then closed and the corresponding voltmeter and

ammeter readings are recorded.

resistance / Q voltage / V current / mA
P 5.64 120.1
213 2.14 46.4
232 1.99 43.2
510 0.97 21.6
Q 0.71 16.1
Fig. 17.2

(a) Given that P and Q respectively represent the smallest and largest possible
resistance values obtainable,

(i) calculate P.

P = e Q [2]

(i) calculate Q.

Q= oo, Q [1]
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(iii)

(iv)

(v)

Explain why the voltage measured across Rr decreases as the resistance
values in the first column of Fig. 17.2 increases.

A student uses the results obtained for resistance of 232 Q from Fig. 17.2
to correctly estimate the value of the unknown resistor, Rr.

Calculate the resistance obtained by the student.

resistance of Rr=.............oo. [1]

Using your answer in part (iv), estimate the potential difference (p.d.)
across the terminals of the batteries in the circuit.

p.d across terminals of batteries = ........................... 2]

(b) Fig. 17.3 shows the I/V characteristic graph of two light emitting diodes (LED).

(i)

I/ mA
A

501
40-
30+
LED B
20-

10

0 e V

Fig. 17.3

Describe how | varies with V for LED B.
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(ii)

Assume that all the power supplied is converted to light for both LED A and
LED B.

Determine which LED will be brighter at its maximum power dissipation.
Show your working clearly.
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OR

Fig. 17.4 represents the basic structure of a transformer.

primary coil secondary coil
~y = —
_/
iron core
Fig. 17.4

(@) The secondary coil is connected to a lamp. When there is an alternating current in the
primary coil, the lamp is lit.

When there is a direct current in the primary coil, the lamp is not lit.

(i) State one way in which an alternating current differs from a direct current.

........................................................................................................ [1]
(ii)  Explain why the lamp is not lit when there is a direct current in the primary coil.
........................................................................................................ [2]
(b) An alternating voltage of 240 V is applied to the primary coil and a voltage is induced
in the secondary coil. The primary coil has 560 turns.
Calculate the smallest number of complete turns in the secondary coil that would give
an induced voltage of at least 8.0 V in the secondary coil.
numberofturns = ...l [2]
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(c)

A student determines the input and output power of the transformer and calculates
the efficiency of the transformer.

(i)

(i)

(iif)

The student uses voltmeters and ammeters that measure alternating voltages
and currents.

On Fig. 17.4, draw two voltmeters and two ammeters that enable the input
power and the output power of the transformer to be determined. [2]

State what is meant by efficiency.

........................................................................................................ 11
The current in the primary coil is 0.033 A. The current in the secondary coil is
0.72 A and the output voltage of the transformer is 8.0 V.
Calculate the efficiency of the transformer.

efficiency = ... [2]

END OF PAPER

Page 24 of 25

www.KiasuExamPaper.com
235



BLANK PAGE

Page 25 of 25

www.KiasuExamPaper.com
236



2019 Year 4A Physics Preliminary Exam Suggested Solution

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
A B D A C B B D C A
Q1 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20
D C D A A B D B A C
Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
C B B B C B C Cc A D
Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B D A C D D A D B D

1 5.5 mm + 0.37mm = 5.87mm
5.87mm — (-0.04mm) = 5.91mm
2 a 1
nglass - sinC
Nglass = 1.52
b Angle of incidence = 55°
. o '
sing = sin 55 ¢‘é
1.52 s L 4 }\
,,/,:& ) e
= \®)
N\ A a@°
B/ {
= @ od
ONY (2
D) YON . xS
St e
53
W
)@
II:\
\
thin converging lens
b Image is upright / Image is virtual
4 a 30 cm
b v=fA
2.8=1(0.8)
f=3.5Hz
c X-rays, Gamma rays
5 a The pulse spreads out in all directions as it propagates across the room, not all of the first
echo will be picked up by the microphone when it returns as the second echo.
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OR
Some sound energy was absorbed by the medium as the pulse propagates and absorbed
by the wall / microphone when the pulse hits.
b distance = speed X time
=330 % 0.080
=264 m
6 Float.
The volume of the container is larger than 235 cm3, hence the density is less than
1.0g cm3.
7 ai The centre of gravity of any object is defined as the point through which its whole weight
appears to act.
aii
i VR : r\'x AR\
\ > RO
b i ‘p\lécze \@h}é\}ne of % of weight produces an anti—clockwise moment about the
pivot tereturn-itto its griginal position.
c Decre\aéﬁle a/g@{é\%gtxween the vertical and the satay stick.
\O
\&
8 a Work done is the product of the force applied and the distance moved by the object in the
direction of the force.
b Word done against friction = GPE — KE
= mgh — % mv?
= (80)(10)(108) — %% (80)(5.0)?
= 85400 J
9 ai 118 kPa = hpg + 101 kPa
17kPa=45xp
p =3780 kgm™3
aii 13600
37778 X 76 =274 cm
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bi Force acting per unit area.
bii | Increased surface area for the weight of the excavators will cause the pressure with the
ground to decrease, prevent excavator from sinking in the mud.
10 |a The kinetic theory of matter states that the tiny particles that make up matter are always in
continuous, random motion.
b Increase in average kinetic energy/ speed. Increase in collision frequency and average force
per collision (against the walls of the container). Average force of collisions to increase.
11 |a Sudden discharge may produce sparks, which can ignite the petrol.
b Earth the can and/or pipe.
12 | a A1 has increased. Current has bypassed R1, effective resistance of circuit has decreased.
b 1:1
13 |a Live
b Blue
Provides a path of low resistance for current to flo int the metal casing
becomes live. ' P %
d Double insulation / The casing |s\|f\sulate\cj ": l ™
TN, \ n’
AP i, ) | QA2
14 | a The particle must have\a charge: \\ \W/"I//} B (QQ)\J\J
The charged pgtlcle mustbe. moylng “"‘/_/m.f/'(:’B w %%
b Electcons eflected,;upWar‘ds A Proa o7
Ng'c dfeﬂe;?éq tosrmerf/waves S AN
X [ | \ s \1}/} i
15 |a [QFmL~ " 200N
\ﬁ\ (2.2 x 19,§)(;{§("\2§\\5 10
=\3;32/J<9g2 sf) 0 \((593/7 kg (3 sf)
b amt. o?‘therm rgy retained in body in one hour = (3.3 — 2.2) x 10°¢
\© =1.1x10%J
Q=mc A6
AB = (1.1 x 10%) + (70 x 3400)
=4.6 °C (2 sf) or 4.62 °C (3 sf)
c The body temperature in one hour during the race is already 37 + 4.6 = 41.6 °C. This is
higher than the 40 °C where overheating may cause serious damage.
d Q=mlv
in 1 hour, m = (1.1 x 108) + (2.4 x 106)
=0.45833 kg (5 sf)
in 4.5 hours, m = 4.5 x 0.45833
~ 2.0625 (5 sf)
= 2.1 kg (2 sf) or 2.06 kg (3sf)
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e total amt. of water lost in 4.5 hours = (0.91667 x 4.5) + 2.0625
= 6.1875 kg (5 sf)
level of dehydration = (6.1875 + 70) x 100%
= 8.8% (2 sf) or 8.84% (3 sf)
or =(6.1875 + 63.8125) x 100%
=9.7% (2 sf) or 9.70% (3 sf)
He will experience severe dehydration.
16 | a Fresutant = Mma
a = (22000 — 2000) / 25000
=0.80 m s
b As the speed of the hovercraft increases, the air resistance acting on it increases.
When the air resistance equals the forward force, resultant force is zero.
c The propellers exert a force on the air in the backward direction which results in a force by
the air on the propellers in the forward direction.
di Acceleration is zero or 0 m/s2.
ii Distance = Area under the speed — time graph
=(12.5)(2.5) + (5.0)(2.0)
iii
17 | ai
Eith
er
aii
aiii | As effective resistance increases, the current drawn decreases. For a fixed resistor Rr, the
potential difference across the fixed resistor will decrease.
aiv | Rr=1.99+ (43.2x10%)=46.1Q
av | Total resistance = 232 + 46.1 = 278.1 Q
p.d across batteries = 278.1 x 0.0432 =12.0V
bi [=0Auptill V=29V, thereafter, | increases non-proportionally with V.
bii) | LED A will be brighter.
Pa=45x3.54=159.3 mW; Pg =33 x3.7 =122.1 mW
Or | ai a.c. changes direction or changes polarity / from positive to negative continually.
ii There is no change in magnetic flux and hence, no induced voltage / current in the secondary
coil.
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Ns = Vs / Vp X Np
=8.0/240 x 560
=19 (whole no.)

ci

Ammeters in series with each coil;
Voltmeters in parallel with each coil

It is the ratio (or percentage / proportion / fraction) of useful output power (or energy) to input
power (or energy)

Efficiency = (0.72 x 8.0) / (0.033 x 240) x 100%
= 73% (2 sf) or 72.7% (3 sf)
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2019 4E Pure Physics Prelim - MGS
Page 2 of 18

1 The following shows a set of Vernier caliper reading before and after a coin is placed
between its jaws.

0

_ 4 5
1
||||‘|||||||||°’“ ||||||‘H||
|I|II|||||‘ |||||||||||
0 5 10 0 : 10

Before After
What is the zero error and the corrected radius of the coin, in cm?

zero error/cm corrected radius/cm
A -0.04 2.33
B -0.04 2.44
Cc 0.06 2.28
D 0.06 2.38

2 Which line in the table correctly indicates the prefixes micro, nano and giga?

x 10 x10° x10°
A giga micro nano
B giga nano micro
C nano micro giga
D micro nano giga

3 A car is traveling at constant speed. Brakes are applied for a short period of time and the
car continues at a lower constant speed.

Which displacement-time graph shows the motion of the car?

A B
'y
displacement displacement
0 - 0 L
0 time 0 time
C D
A
displacement displacement
0 - 0 >
0 time 0 time
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4  Which diagram correctly shows the addition of a 3 N force and a 4 N force at right angles
to each other?

4N

N

A
5N
3N
c
\
3N

B
5N
AN
D
5N
$4N
3N

5 Twenty-seven identical small cubes are arranged to form a big cube as shown in the

diagram.

i

.

The cubes are made from the same material and the density of each cube is p. If one
small cube is removed from the arrangement, what is the density of the remaining cubes?

27
26
26
27
28
27

O 0 w>»
|
©
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6  The diagram shows the rest position of a balancing toy on the edge of a table.

Which position is most likely to be the centre of mass of the toy?

7 A rectangular block of wood rests on the ground as shown in the diagram.

FF T Ir77

Which of the following is the easiest way for a force F to topple the block?

F
F ’
’ .‘.!
r‘! .fJ
L L
J‘r i
:’ I"
FITTITITTFTITS7 TITITT 77T TTIIT7 .
A B
F
» F
FrFFFZ7Z7TI777 I TI T TIay
Cc D
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8 Car X is travelling at half the speed of car Y. Car X has twice the mass of car Y.

Which statement is correct?

Car X has half the kinetic energy of car Y.
Car X has one quarter of the kinetic energy of car Y.
Car X has twice the kinetic energy of car Y.

o0 w >

The two cars have the same kinetic energy.

9 A mass is raised vertically. In time t, the increase in its gravitational potential energy is
Ep and the increase in its kinetic energy is Ex.

What is the average power input to the mass?

A (Ep — Ex)t

B (E, + Ex )t

: (=)
t

D (Ep + Ek)
t

10 A barrel of mass 50 kg is loaded onto the back of a lorry 1.6 m high by pushing it up a
smooth plank 3.4 m long. The gravitational field strength, g = 10 N/kg.

34m lorry

barrel plank

mass = 50kg

What is the minimum work done on the barrel?

A 80J B 170 J Cc 800 J D 1700 J
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11  The diagram shows the energy transfer of a machine.

useful output energy

-

input energy

machine

.

wasted energy

The machine is 50% efficient.

Which of the following statements is correct?

input energy = useful output energy
useful output energy = input energy + wasted energy
wasted energy = input energy + useful output energy

oo w >

wasted energy = useful output energy

12 The graph shows how the pressure exerted by a liquid varies with depth below the
surface. The gravitational field strength, g = 10 N/kg.

pressure/Pa 3000

2500 //
2000 yd

1500

1000 //

500 e

0
0 01 0.2 0.3 0.4

depth/m

What is the density of the liquid?

A 600 kg/m?® B 750 kg/m®  C 6000 kg/m?® D 7500 kg/m?
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13 Bubbles of gas, escaping from the mud at the bottom of a deep lake, rise to the surface.

surface L

O
O
o

o
mud

As the bubbles rise, they get larger.

Why is this?

A Atmospheric pressure on the bubble decreases.
B Atmospheric pressure on the bubble increases.
C Water pressure on the bubbles decreases.

D Water pressure on the bubbles increases.

14  According to the kinetic theory of matter, matter is made up of very small particles in a
constant state of motion.

Which of the following best describes the particle behaviour in the liquid state?

forces between particles motion of particles

A strong move randomly at high speed
vibrate and are free to move

B strong "
position
vibrate to and fro about a fixed

C weak "
position

D weak move randomly at high speed
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15 A partially-inflated balloon is placed inside a bell jar. The bell jar is connected to an air
pump. The air pump is switched on and air is slowly removed from the bell jar, keeping
the temperature of the air constant.

bell jar
balloon

—— {0 air pump

What happens to the pressure and to the volume of the gas inside the balloon?

pressure volume
A decreases decreases
B decreases increases
C increases decreases
D increases increases

16 The lengths of the mercury thread in the stem of a mercury thermometer placed in three
conditions are provided below:

e length in melting ice = 10 mm
e length in steam above boiling water = 160 mm
e lengthin liquid L =70 mm

What is the temperature of liquid L?

37.5°C
40.0°C
43.8°C
46.7 °C

o0 w >

17 Expanded polystyrene is often used to make containers for storing ice-cream. Air is
trapped within the expanded polystyrene.

Which process(es) of thermal energy loss does the expanded polystyrene reduce?

A conduction and convection only
B conduction and radiation only
Cc conduction only
D convection only
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18 The table gives the specific heat capacities of four materials.

material specific heat capacity /
JI(kgK)
aluminium 913
lead 130
steel 420
water 4200

Four samples of the above materials, of equal masses were heated by an identical heat
source. The graph below shows how the energy of the four samples varies with their
temperature.

Which graph best represents the energy-temperature graph of aluminium?
energy / J
4;

- »

temperaturg /K

19 The graph shows how the displacement of a particle in a wave varies with time.

displacement/cm 2

1

0

2 4 6 time/s

-

-2

Which of the following is correct?

A The wave has an amplitude of 2 cm and could be either transverse or longitudinal.
B The wave has an amplitude of 2 cm and must be transverse.
C The wave has an amplitude of 4 cm and could be either transverse or longitudinal.
D The wave has an amplitude of 4 cm and must be transverse.
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20 Which list shows electromagnetic waves in order of increasing frequency?

gamma rays, X rays, visible light
visible light, X rays, gamma rays
visible light, gamma rays, X rays

OO0 w >

X rays, gamma rays, visible light
21 The four statements shown are about the uses of electromagnetic radiation.

Gamma rays are used in medical treatment.
Infra-red waves are used in sunbeds.
Microwaves are used in satellite television
X rays are used in intruder alarms.

hobn =

Which of these statements are correct?
A 1and 2 B 1and 3 C 2and 3 D 2and 4
22 What happens to light as it passes from glass into air?

Its frequency decreases because its speed decreases.
Its frequency increases because its speed increases.
Its wavelength decreases because its speed decreases.

OO0 w >

Its wavelength increases because its speed increases.

23 Four people, P, Q, Rand S, are standing in front of a plane mirror as shown.

A A A A A mirror

. .
P Q R 5

How many people (including herself) can Q see in the mirror?

OO0 mw >
w N -~ O
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24 An object placed at 28 cm from a thin converging lens produces an image of the same
size as the object.

When the object is moved to 12 cm from the same lens, the image produced will be

real, inverted, diminished.

A

B real, inverted, magnified.
C virtual, upright, magnified.
D

virtual, upright, diminished.
25 Four different rays are passing through a diverging lens as shown in the figure.

Which ray does not represent the path after passing through the diverging lens?

26 A girl, standing 150 m in front of a tall building, fires a shot using a starting pistol. A boy,
standing 350 m from the girl, hears two bangs 1 s apart.

N7 350m g %
S|

From this information, what is the speed of sound in air?

A 300 m/s B 350 m/s C 500 m/s D 650 m/s
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27 The diagram shows a light spherical conductor X that is positively charged and
suspended in between two insulated copper spheres, P and Q, which are connected to
an power supply.

What will happen to conductor X when the switch is closed?

move to P and stay attached to P
move to P and then oscillate between P and Q
move to Q and stay attached to Q

OO0 w >

move to Q and then oscillate between P and Q

28 Two resistance wires made of the same material and of the same length are connected
in parallel to the same voltage supply. Wire P has a diameter of 2 mm. Wire Q has a
diameter of 1 mm.

What is the ratio of current in P to current in Q?
A 0.25 B 0.50 C 2.0 D 4.0

29 The resistance of a component in a circuit increases as the current through the
component increases.

Which of the following graphs best represent the |-V characteristics of the component?

A B Cc D

.
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30 Three identical heating elements are wired up to the mains supply in the three
arrangements shown.

live neutral

live —{TTTHITTHTTT}— neutral live ~D:Dj—+::;-;}— neutral

In which arrangement is the current through the supply lowest and in which is the highest?

lowest current highest current
A X z
B X Y
Cc Y X
D Y z

31 Two lamps, X and Y are connected to a battery and a rheostat as shown in the
diagram.

What will happen to the brightness of the lamps if the resistance of the rheostat is

decreased?
X Y
A dimmer dimmer
B dimmer brighter
C brighter dimmer
D brighter brighter
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32 A plug is wrongly wired as shown. It is connected to an old vacuum cleaner, which has
a metal case.

What is the effect of using the plug wired in this way?

The fuse in the plug blows.
The metal case is live.
The neutral wire melts.

o B N v e B

The vacuum cleaner catches fire.

33 The diagram shows an unsafe use of an extension cable.

IO

What is the electrical hazard?

A the danger of burning out the appliances
B the danger of melting the fuse
C the danger of overheating the cable
D the danger of the appliances not being earthed.
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34 Four plotting compasses are placed in the magnetic field of two identical bar magnets
as shown in the diagram.

Which compass is shown pointing in the wrong direction?

.0 D
S.N : 10
0O-

35 A permanent magnet can be demagnetised by using a solenoid and switching the
current on then off.

Which diagram shows the most effective method of producing demagnetisation?

A B

TR A o or or

——— ———

magnet left in place magnet withdrawn
before switching off

C D
N l S N S|—
_——0n0— _——0n~0—
magnet left in place magnet withdrawn

before switching off
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36 Two straight electrical conductors are parallel to one another. Each carries a current,
one into the plane of the paper and one out of the plane of the paper.

Which diagram shows the magnetic field around the two wires?

©®

current into
® plane of paper

A

N/~ — o fmimtd

37 A d.c. motor consists of a coil of many turns rotating in a fixed magnetic field. The coil is
connected to a d.c. supply through a split-ring commutator.

axle

Each of these changes are made, one at a time and then compared to the above
arrangement.
e The d.c. supply is reversed.
e The coil is rotated before switching on, so that P starts on the right and Q on the
left.
The poles of the magnet are reversed
The turns on the coil are increased in number.

How many of these changes make the coil rotate in the opposite direction?

A 1 B 2 C 3 D 4
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38 A student pushes the N-pole of a bar magnet into the end Q of a long solenoid and
observes a deflection to the right on the sensitive ammeter.

N
G,
P Q

What will produce 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

oo w >

pushing the S-pole into end P

39 A signal generator is connected to an oscilloscope (c.r.0) as shown the in the diagram.

[)

o {1 div
—
1 div
The Y-gain setting is 20 mV/div and time base setting is 5 ms/div.

Which of the following indicates the correct amplitude and frequency of the actual signal?

Amplitude / mV frequency / Hz
A 40 50
B 40 100
Cc 400 50
D 400 100
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40 The diagram shows a metal bar swinging like a pendulum across a uniform magnetic
field. The motion induces an e.m.f. between the ends of the bar.

« magnetic field

Which graph represents this e.m.f. during one complete oscillation of the bar, starting
and finishing at P?

A B c D

e.m.f. e.m.f i e.m.f. | e.m.f.4

0 \ti7 0 time 0 \/time 0 time

End of Paper
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Section A [50 marks]

Answer all the questions in this section in spaces provided.

1 Fig. 1.1 shows a large tank containing water. The tank leaks and drops of water fall from
the tank at A to the ground at B.

The drops hit the ground at a regular rate.

|/// tank

water
\
N N [oNp

0 drops of

water
12m 5 /

0o B

| / \ / \/ ground

Fig. 1.1
(@) A student measures the time interval between two drops of water hitting the
ground. She uses a stopwatch and repeats the procedure three times. She
recorded the readings as shown.

1.24 s 1.14 s 1.16 s

(i) Calculate the average time interval between two drops of water hitting the
ground.

averagetime = ... [1]

(i) The average time interval calculated in (a)(i) is not accurate due to human
reaction time error.

Describe a modification to the above procedure to obtain a more accurate
value of the average time interval.
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(b) The mass of one drop of water is 1.0 x 10 kg.
The gravitational field strength g is 10 N/kg.

(i) Calculate the change in gravitational potential energy of one drop of water as
it falls from the tank at A to the ground at B.

change in gravitational potential energy = ... [2]

(ii) Determine the velocity of the drop of water just before it hits the ground at B.
The effects of air resistance is negligible.

VElOCItY = ..o [2]

(iii) When the hole on the tank at A is enlarged, every drop of water falling from
the tank will be of a much greater mass.

State and explain how the velocity of the drop of water will differ from that
calculated in (b)(ii).
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2 A car accelerates from rest in a straight line. During the first 14 s, the acceleration is
uniform and the car reaches a velocity of 25 m/s.

(@) (i) Calculate the acceleration of the car.

acceleration = ... [2]

(ii) After the first 14 s, the velocity of the car continues to increase but the

acceleration decreases gradually. From 70 s to 80 s after the start, the car
moves at a constant velocity of 55 m/s.

On Fig. 2.1, sketch a possible velocity-time graph for the car.

60
40
velocity /
m/s
20
0]
0 20 40 60 80
time/s
Fig. 2.1

[2]

(b) At a later time, the driver applies the brakes to stop. As he is wearing a seat belt,

his body slows down in his seat. However, a bag on the seat next to him slides
forwards, across the seat towards the front of the car.

Using ideas about the forces acting, explain why

(i) the driver slows down,

................................................................................................... [1]
(ii) the bag slides forwards.
................................................................................................... [1]
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Fig. 3.1 shows a rocket as it takes off with an initial acceleration of 1.25 m/s?. The total

3
mass of the rocket and fuel is 40 000 kg. The gravitational field strength g is 10 N/kg.

thrust of
engine

XX ]

KD

e

R X

Fig. 3.1

(@) Determine the total weight of the rocket and fuel.

weight= ... [1]

(b) Calculate the magnitude of

(i) the resultant force acting on the rocket as it rises,

magnitude of resultant force = ... 2]
(ii) the upward thrust of the engine on the rocket as it rises.
magnitude of thrust=...................... [2]
(c) As the rocket rises, the fuel will be used up.
Explain how this affects the acceleration of the rocket as it rises.
(2]

4 Fig. 4.1 shows a Galilean thermometer. This thermometer is used to measure the
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approximate temperature of the surrounding air in an air-conditioned room.

bulb E, label: 28°C

bulb D, label: 26°C
bulb C, label: 24°C

bulb B, label: 22°C

bulb A, label: 20°C

The glass cylinder contains water. When the temperature of the water changes, so does
its density.

Each bulb has a label printed with a temperature, as shown in Fig. 4.1. The bulbs have
different densities. At 22 °C, only bulb A is at the bottom of the cylinder.

(@) Explain, in terms of density, why bulb A is at the bottom of the cylinder while bulb E
is at the top.

(b) The temperature of the surrounding air increases to a temperature above 23°C.

(i) Suggest one reason why there is a delay before the temperature of the water
increases to 23 °C.

(ii) Explain why, after this delay, bulb B sinks. Assume that the density of the
bulbs remains the same.
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5 (a) State the principle of moments.

(b) Fig. 5.1 shows a device for punching holes in a piece of paper. A person applies a
force F at the end of the arm. Just before the hole is made in the paper, the arm is
at rest.

1.5cm 7.5¢cm force F

| | Y
" A72N arm

pivc;t |1 steel rod

__-paper

metal base

Fig. 5.1

Just before the hole is made, the upward force acting on the steel rod by the paper
is 7.2 N.

Calculate

(i) the moment of the upward force acting on the steel rod by the paper about
the pivot,

moment = ... [2]
(ii) the magnitude of the applied force F.
F= [2]
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6 Fig. 6.1 shows part of a hydraulic jack used to lift the front of a car.

force exerted
by operator

oil
large 7 small _ﬁ_%
piston piston handle
______"E.__J ________ ) - ~ pivot
-~ :
_— |
Fig. 6.1

The operator pulls the handle and causes a force of 50 N to act on the small piston. A
force F is then exerted by the oil on the large piston.

The cross-sectional area of the small piston is 1.5 cm?.
The cross-sectional area of the large piston is 5.0 cm?.

(a) Calculate

(i) the pressure in the oil caused by the force on the small piston,

PreSSUIe = .. iiiiiiiiiieiieneieeeanaas [2]
(ii) the magnitude of F.
F = [2]
(b) Explain why the large piston moves through a shorter distance than the small
piston.
........................................................................................................... [
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7 Fig. 7.1 shows the relay connected in a circuit to a 12 V battery. A relay is an electrical
circuit used to open and close contacts in another circuit.

bell

relay

(@) Explain why the bell rings when the temperature of X rises.

(b) At a particular temperature, the resistance of X is 2000 Q and the current in the coll

is 1.5 mA. This causes the switch AB in the relay to close. The resistance of the
bell is 200 Q.

Calculate

(i) the potential difference across X,

potential difference = ................l 2]

(ii) the potential difference across the coil,

potential difference = ... [1]

(iii) the current through the battery.

current = ..., [2]

8 Fig. 8.1 shows an electrical cooker hood used in some kitchens. The hood removes

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2019

www.KiasuExamPaper.com
267



Page 10 of 20

cooking fumes from the kitchen.

fan

| [~ light bulb

Fig. 8.1

The hood has a fan and a light bulb. Fig. 8.2 shows a simplified circuit diagram for the
cooker hood.

——— 0~ O———————

T~
;I:IJ </
®

Fig. 8.2

(@) Switch Sis closed. Switch T is moved to position Y.
State all the components that are switched on.

........................................................................................................... [1
(b) Switch T is moved from position Y to position Z.

Suggest how this change affects the fan.

........................................................................................................... [1
(c) Electrical appliances with metal cases can become dangerous if there is a fault.

Suggest a hazard and describe a safety feature to reduce the danger due to this

hazard.

PAZArd ...

safety feature ...

........................................................................................................... [2]
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9 When a magnet is placed near a small cardboard box, paper clips on the other side of
the box are picked up as shown in Fig. 9.1.

When a small piece of soft iron is placed inside the box as shown in Fig. 9.2 the paper
clips fall off.

Magnetic field lines in each diagram are shown as thin lines.

magnet

cardboard ____|
box )
soft iron—

magnetic
field line

paper clipi\ U |i

Fig. 9.1 Fig. 9.2
(@) Thelines in Fig. 9.1 are further apart compared to the lines in Fig.9.2.

State what this shows about the magnetic field in Fig. 9.1 compared to that in Fig.

9.2.
........................................................................................................... [1
(b) Explain why placing the soft iron inside the box causes the paper clips to fall off.
........................................................................................................... [1
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Section B [30 marks]

Answer all the questions in this section in spaces provided.

10  An explosion is triggered on the surface of the earth to investigate a layer of rock
underground.

Fig 10.1 shows the paths of how the sound waves propagate after an explosion.

explosion made here detector
air
surface
earth
\\ layer of rock
4

Fig. 10.1

Sound waves from the explosion travel to the detector through air (path 1) and through
earth (path 2).

Some waves are transmitted through earth into the layer of rock by path 4 with part of
wave being reflected at the boundary between the earth and the layer of rock as
indicated by path 3.

Some waves also travelled along path 5 undergoing total internal reflection.

The time taken for the sound to reach the detector is shown in Fig. 10.2.

path 1 path 2 path 3
Time taken (in seconds) for sound to
travel from the source to the detector 0.10 0.02 0.30
Fig. 10.2

(@) Sound is a longitudinal wave.
Describe how the particles in earth move as the sound passes.

........................................................................................................... [1
(b) Suggest a reason why sound wave takes the shortest time to reach the detector
along path 2.
........................................................................................................... 1
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(c) (i) Given that the speed of sound in air is 330 m/s, calculate the distance
between the source of sound and the detector.

distance = ... [2]

(ii) Using your answer in part (c)(i), calculate the speed of sound in earth.

(d) State and explain how the speed of sound changes when it travels from earth to
the layer of rock along path 4.

(e) State two conditions that allows total internal reflection to occur along path 5.

(f)  There are small bubbles of gas in the earth.

Explain why the volume of the bubbles fluctuates as the sound passes through the
earth and the bubbles.
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11 (a) Fig. 11.1 shows an open tray for storing water.

It is noticed that the level of water inside the tray slowly decreases as water
evaporates.

(i) Using ideas about molecules, explain how the temperature of the water is
affected when it evaporates.

(ii) Fig 11.2 shows a sheet of plastic used to cover half the surface of the water.

plastic sheet

water
I e, EI
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ tray
Fig. 11.2
State how this affects the rate of evaporation.
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(b) Liquid air contains a mixture of oxygen and nitrogen. The boiling point of nitrogen
is lower than oxygen. A sample of liquid air in a beaker is allowed to warm up
slowly.

Fig. 11.2 shows how the reading of a thermometer in the beaker varies with

time t.
-180 i
/i
temperature
/°C 1
-190 ]
/
I
-200
f

Fig. 11.2

(i) On Fig 11.2, label the boiling point of nitrogen, N on the temperature axis.

(1]

(ii) The liquid air contains 200 g of liquid oxygen and 800 g of liquid nitrogen.
Table 11.3 shows the table of specific heat capacity and specific latent heat
of both gases.

specific heat capacity | specific latent heat of
J/(g°C) vaporisation J/g
oxygen 1.7 213
nitrogen 2.0 199
Table 11.3

Determine

(1) the thermal energy absorbed by the combined liquid air to reach the
temperature at the 1 min mark.

thermal energy = ...l [2]
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(2) the total thermal energy absorbed by the combined liquid air to reach
the 4 min mark.

thermalenergy = ..., [3]
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EITHER
12 Fig. 12.1 shows an electrical “wind-up” torchlight that operates through cranking a
mechanical handle. The crank is turned in one direction and energy is stored in the
spring internally. The torchlight then uses the energy stored in the wound-up spring to
light the light bulb.

Fig 12.2 shows the simplified diagram of the mechanism within the torchlight. ~ The
spring is unwinding and N pole is moving away from the solenoid.

- crank
]
solenoid with
to light bulb soft iron core magnet [_ﬂ
N
S
spring
Fig. 12.1 Fig. 12.2
(@) (i) OnFig12.2, draw the current induced on the solenoid.
(1]
(iif) Explain how the direction of the induced current in (a)(i) is determined.
e 1s AR (1.
(b) As the spring is unwound, the magnet rotates together with the spring.
(i)  Explain why electromotive force is induced in the solenoid.
e 1s AR [2].

(ii) Describe the various stages of how energy is converted when the spring is
unwound to the light bulb.
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(iii) Explain why the induced current is an alternating current (A.C.).

R8RSR (11..

(c) When the spring is tightly wound, the electrical signal from the wires is applied to
the input terminals of an oscilloscope. Fig 12.3 shows the trace obtained on the
screen of an oscilloscope of e.m.f. vs time.

emf/v BT rr e rr PP AT C P PT P TR TTPPrTTy

time/s

ERamamsssmsamnansssmmaumsunsnanananans | ML

Fig 12.3
(i) The position between the magnet and the solenoid affects the strength of
the e.m.f. induced in the coil.
On Fig. 12.3, indicate the position of the magnet poles by labelling N and S
to the corresponding trace on the oscilloscope.
(2]
(i)  After a period of time, the rotation of the unwinding spring slows down to

half.

On Fig. 12.3, sketch the new electrical signal trace produced by the spring.

(2]
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OR
12 (a) Fig 12.1 shows a simple transformer.
Iron core
\
\
— .
primary :p——*D ES; secondary
cL"dp QE
Fig. 12.1

(i) Explain how an alternating e.m.f. in the primary coil induces an e.m.f. in the
secondary coil.

(ii) State and explain one method to improve the efficiency of the transformer.
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(b) Fig. 12.2 shows a consumer connected to a main electrical supply some distance
away. The electrical supplier generates electrical supply at 25 kV and transmits it
to the consumer that uses 20 kV. Transformer X steps up the output voltage to

275 kV.
:Lepc;[;c:{ — cable —— consumer
25 KV ) ___ 20 kV
transformer X transformer Y
Fig. 12.2

(i)  Explain why voltage is stepped up from the electrical supply and transmitted
at high voltage.

(ii) Determine the turns ratio for transformer X.

turnsratio= ...................L. [2]

(iii) 10 MW of power is transmitted through the cable of resistance 1 Q/km at
275 kV.

Determine the power loss per kilometre as internal energy in the cable.

power loss perkm = ..................... [3]

End of Paper
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Methodist Girls’ School
Physics Sec 4 Preliminary Examination 2019
Marking Scheme

Section A
1(a)(i) (1.24+1.14+1.16) = 3 =1.18s A1
1(a)(ii) - find time interval between 21 (appropriate no.) drops of water hitting the
ground, t B1
- find the average timing for the time interval between two drops using
T4 =1/20 =1t/ (no.of drops - 1) B1
1(b)(i) GPE =mgh =0.001 x 10 x 12 C1
=012J A1
1(b)(ii) KE = GPE
2 mv? =012
% (0.001)v2 =0.12 C1
v =15.5m/s OR15 m/s e.c.f. A1
1(b)(iii) Velocity will remain unchanged. B1
As 2 mv? = mgh, m will be cancelled in this equation. As, he and g remain
unchanged, v calculated will be the same. B1
OR Acceleration due to free fall is constant, thereforg
velocity.
2(a)(i) a =v—u/t=25/14
=1.79 m/s? OR 1.8
2(a)(ii) B1 — shape from 14 tg 80"3/
B1 — correct coordlna\es ,,,,, —
( T ) TC I
| § = A1 e -'.‘\ HEEEK| HI]
= - \ ]
PSP EENE cinas \u055)
NN TP =
g 4/
\‘i
. l r )
h
20 40 60 80
time/s
2(b)(i) force backwards on driver / car B1
OR force produced by seat belt
2(b)(ii) mass of bag resists change from state of motion B1
OR bag has inertia
3(a) weight = mg =40 000 x 10 = 400 000 N A1
3(b)(i) F =ma =40 000 x 1.25 C1
=50000N A1
3(b)(ii) resultant F = Thrust — weight
50 000 = Thrust — 400 000 C1
Thrust =450 000 N e.c.f. A1
3(c) As the fuel is used up, the total mass (weight) of the rocket and fuel decreases,
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4(a)

4(b)(i)

4(b)(ii)

5(a)

5(b)(i)

5(b)(ii)

6(a)(i)

6(a)(ii)

6(b)

7(a)

7(b)(i)

7(b)(ii)
7(b)iii)

8(a)
8(b)
8(c)

9(a)

9(b)

thrust remains the same, resulting in an increase in resultant force. B1
Hence, resultant force and acceleration will increase. B1

Density of bulb A greater than the density of the water (and sinks)
AND Density of bulb E less than the density of water (and float) B1

Water / Glass is a poor conductor of heat
OR water / glass conducts heat at a slow rate

OR water / glass has a high (specific) heat capacity B1
The water expands and becomes less dense when temp increase. B1
Bulb B now has a greater density than the water (and sinks)
OR Weight of bulb B more than buoyancy forces / upthrust B1
The principle of moment states that for an object in equilibrium, B1
the sum of clockwise moments about a point is equal to
the sum of anti-clockwise moments about the same point. B1
Moment =72x1.5

=10.8 Ncm (0.108 Nm)
F =10.8/9.0

=1.2N
Pressure = Force / Area

=50/1.5

= 33.3 N/cm? OR 3.33 12
F = Pressure x area ‘s

=333x5.0. "\ \ \ o

=167 NORATON, ) |
the dlsplaced vqume of\oll rema\iné the same as the la

) 0O
OR Wor done Fd and/when Work done L;\Constaan;'\gtbnce is small when force is
larg e

/ \ > o V) \\"\Q
/\resustance\(o X) decrea‘s\es ,--5} > {&M B1
cUrrent (in_coil) mcreases\d( more v H@*§ across coil and either relay switch
es ‘or-eircuit (\ béll)\completgl\ B1
X 15 C1
QS A1
\J
12 /9/0 v ;\\\‘\ e.cf. B1
| flowing th)\au?;h bell =12/200=0.06 A or 60 mA C1
| in battery =1.5+ 60 mA or 0.0015 +0.06 A
=61.5 mA or 62 mA
=0.0615 A or 0.062 A A1
motor / fan AND lamp B1
motor / fan speed decreases / slows down B1
hazard: live wire touching case AND
user gets electric shock / burns
OR electrical fire due overheating / wire gets hot B1
safety feature: case is earthed OR connect earth wire to the metal case B1
lines that are further apart shows weaker magnetic field strength
OR lines that are closer shows stronger magnetic field strength B1
magnetic field goes through soft iron OR no field through paper clips
paper clips lose their (induced) magnetism / cannot be magnetised B1
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Section B

10(a) vibrate / oscillate in the same direction or parallel to transfer of energy or wave  B1
10(b) sound travels faster in solid (earth) compared to air B1
10(c)(i) Distance =330x0.10 C1
=33m A1
10(c)(ii) Speed = 33/0.02
=1650 m/s A1
10(d) As the sound wave bends away from the normal as it travels from earth to rock, B1
its speed in rock is faster than earth. B1
10(e) Wave must travel from a region of lower speed to a region of higher speed. B1
Angle of incidence is larger than critical angle from a region of lower speed to a region
of higher speed. B1
10(f) pressure increases and decreases B1
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11 (a) Fig. 11.1 shows an open tray for storing water.

It is noticed that the level of water inside the tray slowly decreases as water
evaporates.

(i) Using ideas about molecules, explain how the temperature of the water is
affected when it evaporates.

11 |a |i | Faster moving molecules escape from the attraction of their neighbours | B1
and leave surface of the liq.

Leaving behind slower moving molecules B1

B1

Avg KE dec and temp dec

ii | Rate of evaporation dec
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(b) Liquid air contains a mixture of oxygen and nitrogen. The boiling point of nitrogen
is lower than oxygen. A sample of liquid air in a beaker is allowed to warm up
slowly.

Fig. 11.2 shows how the reading of a thermometer in the beaker varies with
time t.
-180

temperature
/°C 1

-190

——

-200

b |i -180 ; . : B1

temperature
1°C

]

bdmmn

L 1%
V( J (}) \?i\(})@ }

(i) @\‘5@\1 1.2, label the boiling point of nitrogen, N on the temperature axis.
(1]

(ii)  The liquid air contains 200 g of liquid oxygen and 800 g of liquid nitrogen.
Table 11.3 shows the table of specific heat capacity and specific latent heat
of both gases.

specific heat capacity | specific latent heat of
J/(g°C) vaporisation J/g
oxygen 1.7 213
nitrogen 2.0 199
Table 11.3
Determine
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(1) the thermal energy absorbed by the combined liquid air to reach the
temperature at the 1 min mark.

thermal energy = ..., 2]

(2) the total thermal energy absorbed by the combined liquid air to reach
the 4 min mark.

(1)Q=mc x theta
=200x 1.7x9+800x2x9
=17.5x 10"3 J

(2) Q=ml
= 800 x 199 -

=159 x 103 J />
Total Q = 159 +(17.5 =17
™,

e
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EITHER
12 Fig. 12.1 shows an electrical “wind-up” torchlight that operates through cranking a
mechanical handle. The crank is turned in one direction and energy is stored in the
spring internally. The torchlight then uses the energy stored in the wound-up spring to
light the light bulb.

Fig 12.2 shows the simplified diagram of the mechanism within the torchlight. ~ The
spring is unwinding and N pole is moving away from the solenoid.

crank

solenoid with
to light bulb soft iron core

magnet

Fig. 12.1

(@) (i) OnFig12.2, draw the curre{nﬁduc

(1]

B1

\ o,

™\ [
A/\\J\/\

/
/ (i‘l) ‘‘‘‘‘‘ Exp n how jthe\ﬁ\e/ctrono Qg\md‘}ced current in (a)(i) is determined.

RN \
\\x W A et

\

i
.//?

B o \06 ................................................................................................
1 I~ >

Lo
A {
(R
i

ey
ii | Induced current is in direction to oppose the change causing it.
OR S polarity induced in coil facing N pole of magnet to attract it. B1

(b) As the spring is unwound, the magnet rotates together with the spring.

(i)  Explain why electromotive force is induced in the solenoid.

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2019

www.KiasuExamPaper.com
287



Page 18 of 20
b |[i | When magnet rotates, there is a changing magnetic field. B1
This induces an emf when magnetic field lines are “cut” by coil/magnetic
flux linkage B1

(ii) Describe the various stages of how energy is converted when the spring is
unwound to the light bulb.

iiy Evel |mé tbe/m \nej rotate\;l&) de’g th rent induced reverses its | B1
Q /| directi to the Ilg “ul})\ )
o “OR mag et/moves\a\@y r@e&‘}owards coil, the current reverses
[ [its.direction <"~ X \g\
7~ W ' \3\?}

& \* > \QQ
(c) s\r @ftb is tightly wound, the electrical signal from the wires is applied to
the |n terminals of an oscilloscope. Fig 12.3 shows the trace obtained on the

screen of an oscilloscope of e.m.f. vs time.
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|||||||||
.........

..........
..................
||||||||||||||||||
..................

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

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

e B [ T S e e e S
PO /S N W YN T S S N

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

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

time/s

1 div

........

(i)

~12. 3\;@
rr‘e§po

On Fj
to th

|n

mdn

a e ont
\ \/ ‘\ S
%ﬁ)d @ﬁe,/f@; atio
G WE
r\&eth\h‘@%w electrical signal trace produced by the spring.

{S I

he m
IIoscope
(2]

%@%% unwinding spring slows down to

(2]
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.........
.........
.........

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

.........

NorS NorS
FaSEaEEE: SorN |

>

1 div

B1 correct location of N
B1 correct location of S

B1 correct amplitu f
B1 correct freq/
i

(i)

A-a-a Ay

/
|

Fig. 12.1

secondary

Explain how an alternating e.m.f. in the primary coil induces an e.m.f. in the
secondary coil.
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e 1s AR [2].
a |i |ACin pricoil produces a
changing magnetic field in the soft iron core B1
magnetic field line “cut” at sec coil induces a changing emf in sec coil B1

(ii) State and explain one method to improve the efficiency of the transformer.

e AR AR AR R R [2]..
ii | Laminated core B1
- reduce eddy currents, reduce thermal energy loss g, B1
OR
Methods described in textbook and substa ffects
Y / N )

(b) Fig. 12.2 shows a con connected to a’maln edtrica .' pIy so e distance
away. The electrical suppﬁe g&nerab}es electrical ly at2 ansmlts it
to the consumer that useswzo k\Y.M,,Ifahsformer steps up ut voltage to
275 KV. o Ny e S /\\ %%

‘\ ?‘\“\' \ \/\\ ‘m’//i /1’ J‘ \ \
\\ ‘§ N Sy Lt & ) O\’\\%
o Q)=
- N < cablec 05— consumer
AV \3\:{‘(\0\ 20 kV
\x 1\
tra\r\@s er X . transformer Y
Q@ Fig. 12.2

‘in why voltage is stepped up from the electrical supply and transmitted

(i)
t'high voltage.
ceeeeee e e AR R AR5 RRR RS (1.
b [i | Toreduce power loss as thermal energy B1
(ii) Determine the turns ratio for transformer X.
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turnsratio= ..................... [2]

ii | Ns/Np =Vs/Vp
=275k/25k B1
=11 A1

(iii) 10 MW of power is transmitted through the cable of resistance 1 Q/km at
275 kV.

Determine the power loss per kilometre as internal energy in the cable.

7 \ L \\\ \\\\\
K \‘\ e pg
& e («s\@ Q@%@@
| Ploss'= R/f”'
S %x@ W\ B1
10 x7 én x1 0A3Q\ B1
<? 20 W/ A1
é’ \N\W
\,&(\6 End of Paper
\S
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are four possible answers A, B, C and D.
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Each correct answer will score one mark. A mark will not be deducted for a wrong
answer.

Any rough working should be done in this booklet.
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2

What is the correct order of magnitude for the diameter of Earth and diameter of a strand of
human hair?

diameter of Earth diameter of human hair
A 10Gm 0.1mm
B 10Gm 0.1nm
C 10Mm 0.1mm
D 10Mm 0.1nm

Which is not a unit of a base quantity?

ampere
Kelvin
kilogram
Pascal

OO w >

A vernier calipers is used to measure the diameter of a glass ball.

With the jaws closed and no glass ball, the vernier calipers reading is shown in Fig. 2.1.

With the jaws closed around the glass ball, the vernier calipers reading is shown in Fig. 2.2.

0 1 10 11

[ LI ] em

NN
BERRRRRR ‘IIII‘IIII‘
0 1
Fig. 2.1 Fig. 2.2

What is the diameter of the glass ball?

A 10.07cm B 10.17cm C 10.19cm D 11.36cm
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4

3

The bob of a simple pendulum is pulled to one side and released. The motion during its swing

is shown on the graph.

Distance from point
of release/cm

!

15 -+

i I i B
0 ] 1 1 ionll
20 40 60 80 time/s

What is the period of the pendulum?

A 20s B 4.0s C 6.0s

A ball is falling at terminal velocity.

8.0s

Which row best describes the acceleration of the ball and the velocity of the ball?

acceleration of ball velocity of ball
A downwards constant
B downwards zero
C Zero constant
D zero zero
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6

4

A rock was dropped on Earth and it accelerates at about 10m/s?. When the rock is dropped on
Jupiter, it accelerates at about 24.5m/s?.

Which graphs are the corresponding graphs of velocity against time for the rock?

A B
velocity 4 ity A
Yy velocity ‘\\N“\e‘
Jupiter
galt -
time time
Cc D
velocity 4 < velocity 4
N
S
Jupiter o
gath
e
time time

A ball is released from the bottom of a pond. After a short time, it rises at a constant speed.

Which statement best describes the resultant force then acting on the ball?

OO W >

Zero

Upwards and equal to the ball's weight
Upwards and greater than the ball’'s weight
Upwards and less than the ball’'s weight
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8

10

5

The diagram below shows a man walking along a road in the direction shown.

In which direction is the force of friction exerted by the road on the foot of the man?

~ .y direction of travel
D
9 :A road
B l

What must change when a body is accelerating?

the mass of the body

the resultant force of the body
the speed of the body

the velocity of the body

OO m >

The diagram shows a container filled with a liquid. There is a bubble in the liquid. The container
is moved forward with a constant velocity as shown.

~ forward motion air bubble

C_D

What will be the motion of the air bubble if the container suddenly decelerates?

Air bubble will move in the backward direction.

Air bubble will move in the forward direction.

Air bubble will remain at the original position.

Motion of air bubble cannot be determined as the total mass of the liquid is unknown.

OO w>
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11 Two cubes X and Y are made of iron.

X Y

Cube X has sides that are twice as long as cube Y.
Which statement is correct?

The density of cube X is eight times that of cube Y.
The density of cube X is four times that of cube Y.
The density of cube X is two times that of cube Y.
The density of cube X is equal to that of cube Y.

OO w>

12 The diagrams show the cross-section of four solid objects.

Which object is the least stable?
A B C D

13 The diagram shows a hydraulic press being balanced by a 150N force and a 1500kg mass.

Touls 1500 kg

piston area of 10cm? piston area A

The area of the smaller piston is 10cm? and the area of the larger piston is A.
What is the value of A?

A 1.0cm? B 10cm? C 100cm? D 1000cm?
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7

14 Along tube, full of mercury, is inverted in a small dish of mercury.

15

16

The mercury level in the tube falls, leaving a vacuum at the top.

When the atmospheric pressure decreases, which length increases?

A QR B PQ C PR D PS

A workman exerts a force of 1300N to move a box of weight 2000N up a plank and onto a lorry.
The plank is 2.0m long and the back of the lorry is 0.80m above the horizontal surface of the

road.

The box also experiences a friction force of 500N.

2.0m X

What is the useful work done on the box?

A 1600J B 2600J C 3000J D  4000J

A rocket of total mass M is travelling at a speed v. The engine of the rocket is fired and fuel is
used up. The mass of the rocket decreases to 2M and its speed increases to 2v.

What happens to the kinetic energy of the rocket?

It doubles.

It halves.

It increases by a factor of 4.
It remains the same.

OO m >
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17 Smoke particles are introduced into a glass container.

18

19

20

When they are viewed under a microscope, the smoke particles are seen to be moving in a
continuous and random motion.

Which row explains the motion of the smoke particles?

oo w>»

collisions by air particles

collisions with other smoke particles

collisions against the walls of the glass container by the smoke particles
motion due to high internal kinetic energy of the smoke particles

Hot water rises and cold water sinks due to changes in density.

Which statement explains the change in density?

OO m >

The water particles contract when heated.

The water particles expand when heated.

The water particles move further apart from each other when heated.
The water particles have a smaller mass when heated.

The pressure of a gas in a container is the same at all points in the container.

Which statement explains this?

A
B

Cc
D

The gas particles have the same size.

The gas particles make the same number of collisions with the internal walls of the
container per unit time.

The gas particles move at the same speed.

The gas particles are all moving in a continuous and random motion.

Oxygen can be supplied to a fish tank by bubbling air into the water.

What row describes the changes in the pressure and volume of the air bubbles when they rise
to the surface of the water?

volume pressure
A increases increases
B increases decreases
C decreases increases
D decreases decreases
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22

23

24

A pot is used to boil water.
How is thermal energy transferred from the base of a pot to the water?

by conduction only

by convection only

by conduction and convection only
by convection and radiation only

OO W >

A piece of wire has a resistance of 0.50Q in melting ice and 2.50Q in steam above boiling
water.

What is the resistance of the wire at 40°C assuming that the resistance changes uniformly with
temperature?

A 0.40Q B 0.80Q C 1.30Q D 1.50Q

Two well-insulated copper blocks P and Q are heated at the same power. The diagram shows
the variation of temperature with time of the two blocks.

temperature / °C

. 3 r:

60

. e

20 E .[

0 >
time/s

What is the ratio of the specific heat capacity of P to Q?

A 0.67 B 1.00 CcC 133 D 150

An ice pack is used to cool 0.20kg of water from 25°C to 0°C. The specific heat capacity of
water is 4.20kJ/kg°C and the specific latent heat of fusion of ice is 334kJ/kg.

How much energy is removed from the water?

A 21kJ B 66.8kJ C 87.8kJ D 1670J
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25 Water waves are travelling from deep region to shallow region.
Which statement is true?

The frequency in shallow region is lower.

The speed of the waves in both regions is the same.
The speed of the waves in shallow region is higher.
The wavelength in shallow region is shorter.

OO W >

26 A vibrator generates a travelling wave on a string. The diagram shows the shape of the string
at a certain instant.

direction of wave
ey

Which diagram shows the shape of the string between P and Q after half a period?

A

NN
é\/é\/d

LN N\
P\/O

27 Aray of light passes from glass to air. In glass, the speed of light is 1.8 x 108m/s.

fall

L

]
a

What is the critical angle for light passing from glass to air?

A 18.0° B 30.0° C 36.9° D 418°
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28 The diagram shows a single ray of light being directed at a plane mirror.

29

30

What is the angle of reflection?

A 25 B 30° C 55° D 65

An object is placed in front of a converging lens. The lens forms a magnified image of the object
on a screen.

Which statement is correct?

The distance between the object and the lens is greater than the focal length.

The image formed is a virtual image.

The lens is acting as a magnifying glass.
The image is upright.

OO m >

Which statement about speed of sound is correct?

Sound travels fastest in a vacuum.
Sound travels fastest in gases.
Sound travels fastest in liquids.
Sound travels fastest in solids.

oo w>»
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31 A man stands between two tall buildings, P and Q. The diagram is not drawn to scale.

The man is 50 m from P and 350 m from Q.

building building
P Q

7% (not to scale)

NN

N\

74l som 350m

7%

A
Y
A
A

N

gun

7

N
W\

He fires a gun and the first two echoes he hears are 2.0 second apart.
What is the speed of sound calculated from this observation?

A 150m/s B 200m/s C 300m/s D 400m/s

Please refer to the diagram below for question 32 and 33.

The diagram shows a simple circuit consisting of three identical bulbs and a variable resistor.
The e.m.f. of the battery is 3.0V.

32 When the variable resistor is adjusted to 0Q, the current through the battery is 0.50A.
What is the resistance of each bulb?

A 20Q B 4.0Q C 6.0Q D 18.0Q
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33

34

35

13

The resistance of the variable resistor is increased.

What happens to the brightness of bulb P and Q?

bulb P bulb Q
A decrease decrease
B decrease increase
C increase remains the same
D remains the same increase

Please refer to the following information for question 34 and 35.

A lighting system consists of 10 bulbs operating at their normal brightness. 5 bulbs are rated
230V 100W and the remaining 5 bulbs are rated 230V 120W.

What is the suitable fuse rating for the lighting system?

A 1A B 3A C b5A D 10A

The lighting system is switched on continuously for 1 week.
What is the total cost of using the lighting system if one unit of electrical energy cost $0.22?

A $1.69 B $5.81 C $8.13 D $40.66
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36 The diagram shows a plug that is wired wrongly. The appliance has an external metal casing.

blue brown

green and
yellow

What will happen when the plug is used?

The appliance will not work because there is a short circuit and causes the fuse to melt.

A

B The appliance will not work because the external metal casing is at high voltage and
causes the fuse to melt.

C The appliance will continue to work without any danger to users.

D

The appliance will continue to work but the external metal casing is at high voltage.

37 The diagram below shows a positive charge travelling towards an electric field.

@ s direction of electric field

v v v v

What is the direction the positive charge will move when it first enters the electric field?

into the paper
out of the paper
upwards
downwards

OO w>»
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38 The diagram shows a brass rod supported on two copper rails that are connected to a battery.
The north pole of a magnet is placed beneath the rails.

brass rod

copper rails

What is the direction of the induced force acting on the brass rod?

39 The diagram shows a compass placed between two solenoids.

i ==
A\v /\\v n\v n\v I\\V /\\v Q Vlr\ Jf\ V//\ Vln Vlr\ VIA

The e.m.f. of the battery connected to solenoid P is larger than that of the battery connected
to solenoid Q.

Which is the correct direction of the compass needle.

A B Cc / D \

40 The primary coil of an ideal transformer has 200 turns and is connected to a 20V alternating
voltage supply. The secondary coil has 3200 turns and is connected to a 120Q) resistor.

Which row gives the correct secondary voltage and primary current?

secondary voltage / V primary
current/ A
A 16 0.1
B 16 0.13
Cc 320 2.67
D 320 42.7

End of Paper
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Section A

Answer all the questions in the spaces provided.

1 Fig. 1.1 shows a block of wood moving at a constant speed down a slope.

N

Fig. 1.1

The forces acting on the block are the weight W of the block, the normal reaction force N
exerted by the slope and the friction F between the block and the slope.

Fis 10.0N and N is 17.4N.

(@) Inthe space below, draw a labelled diagram to show the resultant of F and N.

Determine the size of the resultant force and the direction between the resultant force
and the horizontal ground.

resultant force =

direction = ... [3]
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(b)

(c)

3

State the weight of the block of wood.

The resultant force in (a) and W are not a Newton’s Third Law action-reaction pair.

Describe the other force that is part of the action-reaction pair with W and state which
body it acts on.
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4

Fig. 2.1 shows a student standing with his right foot and right shoulder touching a wall.

42N
180cm
centre of centre of
wall gravity wall gravity
__— left foot 5 ___— left foot
\ :
20cmy Oi:m
Fig. 2.1 Fig. 2.2

(@) The centre of gravity of the student is shown in Fig. 2.1.

State what is meant by centre of gravity.

(b) The student bends his right knee and raises his right foot off the ground.

Fig. 2.2 shows a 42N force exerted by the wall on his right shoulder to keep him
balanced. His left foot acts as the pivot.

By taking moments, determine the weight of the student.

(c) The student now raises his left foot off the ground instead of his right foot.

Using ideas about stability, state and explain what will happen to him.
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5

Fig. 3.1 shows a small crack appearing in a vase of water and a stream of water is pushed
out through the crack. The water hits the table where a puddle of water starts to form.

vase of water

60cm
crack

....... stream of water

Fig. 3.1

The gravitational field strength g is equal to 10N/kg.

(a) The density of water is 1050kg/m® and the crack is 60cm below the surface of the
water.

(i) Calculate the pressure due to the water at the level of the crack.

PrESSUIE = ..ottt aaeee [2]

(i) Explain why the atmospheric pressure does not affect the rate at which the
water is pushed out through the crack.

(b) As time passes, the point where the water hits the table moves away from P and
towards the vase.

Explain why this happens.
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Fig. 4.1 shows a syringe that has a sealed end. Air is trapped in the syringe and the piston
is free to move up and down. The piston has negligible weight.

volume
scale

| _—syringe

piston
| | ——air
sealed
end
Fig. 4.1

Using the movement of particles,

(@) explain how the trapped air exerts pressure in the syringe;

(b) explain why the piston moves down when the temperature of the trapped air decreases.
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7

Fig. 5.1 shows a ray of light incident at mid-point O of the plane surface AB of a semi-circular
diamond block. The angle of incidence at O is 60°

/ \
! I 4
( j diamond \ air
, : .
A ! B
/'/60< °

Fig. 5.1
The refractive index of diamond is 2.4.

(@) (i) State what is meant by refractive index of 2.4.

(ii)  Calculate the angle of refraction of this ray at O.

angle of refraction = ... [2]

(b) Draw the path of this ray from O on Fig. 5.1 and continue its path until it has emerged
into the air. [2]

(c) Calculate the critical angle for the diamond-air boundary.

criticalangle = ... [1]

(d) The semi-circular diamond block can be used to demonstrate total internal reflection at
surface AB.

Describe how this can be done.
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6 Fig. 6.1 shows a positively charged metal sphere, P hanging from a string. It is placed near
an uncharged metal sphere, Q, supported on an insulating stand. P is attracted to Q but
both spheres are not in contact.

(a)

(b)

(c)

(d)

(e)

positively charged

uncharged
metal sphere metal sphere
Q
—_——
Fig. 6.1
Define the term direction of electric field.
.............................................................................................................. [1]
On Fig. 6.1, draw the charge distribution in sphere Q and the electric field pattern in
the space between the two spheres. [2]
Explain why sphere P is less positively charged on the left side.
.............................................................................................................. [1]
Sphere Q is moved towards the left until it makes contact with sphere P.
Describe and explain what happens to sphere P.
.............................................................................................................. [2]
When sphere P is earthed, 20C of charges flow to the sphere in 25s.
Calculate the current flowing in the earth wire.
current = ..., [2]
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9

Fig. 7.1 shows a magnet attached to a paper cone and placed near a coil of wire that is
connected to a d.c. source. The magnet can vibrate horizontally about its rest position.

call magnet

k)

v - W Ry e

{ VI U/ v[ \,[ ] " - ___—paper cone

.-

Fig. 7.1

(@) When the switch is closed, the magnet would move momentarily before it comes to a

stop.

When the switch is opened, the magnet would move back to its original position.

State the direction the magnet would move when the switched is closed.

(b) When the battery is replaced by an a.c. source, the alternating current in the coil will
cause the magnet and the paper cone to vibrate continuously. Sound will be heard if
the frequency of the vibration is within the audible frequency.

(i)

(i)

(iii)

State the range of audible frequency of a normal healthy human.

The magnet is now replaced by a soft iron bar.

State and explain whether the alternating current in the coil will cause the soft
iron bar and the paper cone to vibrate continuously.
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8 Fig. 8.1 shows a torch that does not use batteries.

handle

oo T IR { e e

=
torch
IN | SI bulb
magnet /V % i
coil of
wire
Fig. 8.1

To use the torch, the handle is turned to rotate a magnet near a coil of wire. This will
illuminate the torch bulb.

(@) Explain why the torch bulb is illuminated when the magnet rotates.

(b) Describe the changes in light emitted, if any, by the torch bulb when the rate of rotation
of the magnet is decreased slowly.

(c) When the handle is turned, a force is induced that acts against the rotation of the
magnet.

Explain why there is an induced force and how it acts against the rotation of the magnet.
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Section B

Answer all the questions in the spaces provided.
Answer only one of the two alternative questions in Question 11.

Fig. 9.1 shows a circuit consisting of a thermistor and a 2.00kQ fixed resistor connected
in series to an a.c. source with a peak voltage of 230V. A cathode ray oscilloscope (c.r.o.)
is connected in parallel to the fixed resistor. The circuit can be used to measure the room
temperature by studying the display on the c.r.o.

230V
40 ~ O;
2.00kQ
to Y-plates
of c.r.o.
Fig. 9.1

Fig. 9.2 shows the resistance of the thermistor and peak voltage output to the c.r.o. at

different temperature. The peak voltage of the a.c. source and the resistance of the fixed
resistor remain constant.

temperature of | resistance of resistance of | peak voltage of | peak voltage
thermistor thermistor fixed resistor a.c. source output to c.r.o
/°C 1 kQ / kQ AY IV
5.0 2.60 2.00 230 100
10.0 1.75 2.00 230 123
15.0 1.25 2.00 230
20.0 1.10 2.00 230 148
25.0 1.00 2.00 230 153
Fig. 9.2
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(@) The resistance of the thermistor is dependant of its temperature.

(i) Define the term resistance.

(ii) Describe how the resistance of the thermistor changes with increasing
temperature.

(iii) Using Fig. 9.2, state and explain one limitation of the above circuit in
measuring room temperature.

(b) Calculate the peak voltage output to c.r.o when the temperature of the thermistor is
15.0°C.

peak voltage output = ..........cccceeeeeennn [2]
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Fig. 9.3 shows the display on the c.r.o. at 5°C. The time base setting is 5.0ms/div.

(i)

(i)

(iii)

N\ /1N

————//

Fig. 9.3

Calculate the Y-gain setting of the c.r.o.

Y-gainsetting=....................... [1

Calculate the period of the a.c. source.

Describe the changes to the display, if any, on the c.r.o. if both the time base
setting and the Y-gain setting are doubled.
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(d) The circuit in Fig. 9.1 is modified by replacing the fixed resistor with the thermistor.
The new circuit is shown in Fig. 9.4

230V
O~ 0

to Y-plates
of c.r.o.

Fig. 9.4

State and explain if the modified circuit in Fig. 9.4 can be used to measure room
temperature.
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10 A student uses a long rope to demonstrate a transverse wave. A ribbon is tied at a point
P on the rope.

Fig. 10.1 (full scale)

The student’s hand moves up and down 10 times every 4.0 seconds. Fig. 10.1 shows, to
full scale, a side-ways view of the rope at one instant.

(@) Determine the
(i) amplitude of the wave,
amplitude = .............oo [1]
(ii) wavelength of the wave
wavelength = ...l [1]

(iii) Calculate the speed of the wave. State clearly the equation used.

(b) On Fig. 10.1, mark a point on the rope that has the same vertical speed as point P,
but which moves in the opposite direction to P. Label this point Q. [1]

(c) Using the same rope, the student produces a wave of longer wavelength than that
shown in Fig. 10.1.

State how the student does this.
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(d) Electromagnetic waves are also transverse waves.

(i) State one property of electromagnetic waves that differentiate them from all
other waves.

(i) X-rays are part of the electromagnetic waves.

Hospital uses them to discover whether the bones are broken. However, X-
rays can cause ionisation of living cells and tissue.

Explain what is meant by ionisation and describe the effects on living cells and
tissue.

(iii) Fig. 10.2 shows the relationship between the energy of electromagnetic waves
and the wavelength of the waves.

energy A

»
»

wavelength

Fig. 10.2

State the component of the electromagnetic waves with the lowest energy.
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11 EITHER

Fig. 11.1 shows a pot of water placed above a flame.

6600

Fig. 11.1

(@) State the thermometer you would use to measure the temperature of the flame.

.............................................................................................................. [1]
(b) The pot, with the lid, is made of metal and has a shiny smooth external surface.
Explain how the above features of the pot minimises the time to boil the water
............................................................................................................. [3]
(c) On Fig. 11.2, sketch the temperature-time graph of the water when its temperature is
increased from room temperature to boiling point. [1]

temperature

boiling point -

room temperature -

time

Fig. 11.2
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(e)

19

Noodles are placed in water at boiling point. In order to cook the noodles in a shorter
time, the size of the fire is increased.

Explain why the above suggestion does not shorten the cooking time of the noodles.

The specific latent heat of vaporisation of water is 2200kJ/kg.

(i) State what is meant by the above statement.

(ii) Using common apparatus found in school laboratory and the value of the specific
latent heat vaporisation of water, describe a method to determine the
approximate value of the rate of thermal energy supplied by the fire. State clearly
how the result is obtained.
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OR

A children’s ride consists of a steel cable that runs between two posts of different heights,
as shown in Fig. 11.3.

steel cable

post

Fig. 11.3

A child starts and finishes the ride at rest. His horizontal motion can be taken as
° an initial decreasing acceleration for 5.0s, followed by

° a constant velocity of 1.6m/s for a further 3.0s and

° a final uniform deceleration that lasts for 1.0s.

(@) On Fig. 11.4, draw a velocity-time graph of the horizontal motion.

velocity
m/s

time/s
Fig. 11.4 [2]

(b) State how displacement is found from a velocity-time graph.
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(¢) (i) The child has a mass of 25kg and falls through a height of 2.0m during the ride.
The gravitational field strength g is 10N/kg.

Calculate the decrease in gravitational potential energy of the child.

decrease in potential energy = ..........c.cooiiiiiiin, [2]
(i) Suggest why the loss in gravitational potential energy and the increase in kinetic

energy are different and explain how the law of conservation of energy applies in
this case.

(d) A group of students make measurements to show that the child’s velocity is constant
during the middle section of the ride.

Suggest what measurements are made and how they show that the velocity is
constant.

END OF PAPER
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Answer to P1

1 C Refer to textbook page 6 and7.

D Pascal is unit for Pressure

3 C Diameter = measurement — zero error
=10.13 - (-0.06) = 10.19cm

4 B Period is the time taken for one complete oscillation (A to B and back to A again)

5 C Terminal velocity only happens when all forces are balanced (net force is zero), hence
zero acceleration and constant velocity.

6 C Higher acceleration means higher gradient (steeper vel-time graph).
D Constant speed = zero acceleration = zero resultant force

8 A Friction opposes the relative motion between 2 bodies in contact. The foot is pushing
backward in order for the man to move forward. Hence friction pushes the foot forward
(opposite direction)

9 D Things to note:

Acceleration is the rate of change of velocity.

Change in velocity can be either direction or numerical val
When there is an acceleration, a resultant force mustebe

resultant force). A =
¢

10 | A When the container decelerates, the water has

with the bubble of air. Hence the water WI¢|| }f ardiand pushes the air bubble
backward. v /

1 | D Both cubes are made of the. s@rﬁg mat\gr‘gl

12 |D Least stability = hlgh@st/C G/to\p\ﬁgawer /and smallg

13 |D P1= P2

- %
1500 a\(‘;5(1‘0% T&)\A (\\/ j /)ﬁ\& 0 N

14 | B osp e(/c pre \ércury, e@@?ﬁn QR decreases, PQ increases. R
< asm mvercur qumn hence PR decreases. Height PS is

f|x ~~~~~ "

15 [A d work/q@\g\?\gén\ in MglB= 2000 x0.8
ufiork

nt force x distance in direction of force = (1300-500)(2.0)

16 [ A Ek—
New A(Q/@YEVZ—z(%MvZ 2E,

17 | A | collisions byair particles
Key word is “by” as air particles are moving in continuous and random motion at high
speed

18 | C The water particles move further apart from each other when heated.
This will increase the volume of water and decrease the density.

B is wrong because particles do not expand when heated.

19 |D The gas particles are all moving in a continuous and random motion. The probability of
the particles hitting at any point in the container with the same average speed (and force)
is the same.

B and C are wrong unless the options contain the word in bold: “average number of
collisions with the internal walls of the container per unit time” and “move at the same
average speed”.
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20 increases decreases
21 by conduction only
C is wrong because the question did not ask for thermal energy transferred within the
liquid.
22 1.30Q
40°C = [R - 0.50Q]/[ 2.50Q - 0.50Q] x 100°C
R =1.30Q
23 1.00
Specific heat capacity is the same for objects from the same material
24 21kJ

energy removed = 0.20kg x 25°C x 4.20kJ/kg°C = 21kJ

25 Speed of water waves decreases in shallow water as wavelength decreases.
Frequency is constant.

26 Shift the wave to the right by half a waveform

27 n =c/v=3.0x10% 1.8x108= 1.67
c=sin"(1/1.667) = 36.9° ﬂ

28 Angle of reflection is the same as angle of incidence, i«€™thé@hgle between Normal
and incident ray. ’ y | '

29 Key words from question “Magnified image .... “magnified image]

Case 4 from table 12.5 in textbook pg'242 d between f and 2f.

30 Sound need medium to trave and is faste stin &
packed. \
31 t d|ff [2 x distance f(om Q to m\in\( speed] [2 x dist
= [2x350 -4x50] /Speed ) S
Speed 300m/§ ' :
32 J
33 " Increase
becakusep d”g\c; \ \éecause p.d. across Q
< depreasés @6 increase
34 O
curren / 1 og\m §3ov 4.78A
35 $40.66 \S >
cost = (1.10kW x 7 x 24hrs) x $0.22 = $40.66
36 The appliance will continue to work but the external metal casing is at high voltage.
Both live and earth wire are at high voltage but are not connected to each other.
The fuse is in the live wire. The fuse and the live wire are not connected to the earth
wire unless the live wire touches the metal casing.
So fuse will not melt because current is flowing through the appliance as normal.
37 downwards
Positive charge at the top and negative charge at the bottom.
This does not require Fleming’s Left hand Rule because the field is not a magnetic
field.
38 Using Fleming’s Left hand Rule
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39

4—

Direction of the magnetic field of the two coils is the same. Using Right Hand Grip,
the magnetic field is towards the left.

40

320V 42.7A
secondary voltage power input
= [3200/ 200] x 20V = power input
=320V = (320V)?/ 120Q = 853.3W
primary current
= 853.3W / 20V = 42.7A
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Solutions for Section A

1

(a) ‘T_.-; 1\_'1[_‘ Y e -N/
o -1 O N 3N
N ~/
AN Y 500N

= e — ™~ 70 -UWN
resultant force = .. (’\‘
le)"

FIrECHON = ..o JaT

(b) 20.0ON (downward)
Allow ecf from (a)
(c) Force by the block of wood on Earth.

(a) Centre of gravity is a point through whi h the ﬂ"
(b) Taking moments about the left fQOt

ACW=CW

W x 10 = 42 x 180 ,/‘(,./“/

W=756N .\ S\ /, U
(c) The student will Qe unsté’b‘l'e" caijsmg him IQf@SppIe/ lose hIS B&%nce
The line: ‘i\gctlbnbf weight falls cutside theb\&tse (r|g
resulting'in clbc@lee momentab/otgt hrs~~r|ghtf 3
i), / P =hpg| NN Wog
l i = "‘
N 90 (1050)(10)“ NS

! Aﬂﬁsphﬁﬂﬁlg \skure a%ﬁ\both sides of the crack, i.e. at internal side and
he- extérnal of the cgé@é

’ /Accepg“[bbre is heric pressure at the top of liquid as well outside the crack.

(b) The ﬁeﬁ water @g)e the crack decreases.

Since

(@ (i)

™\ ) A

(a)

%I pressure due to the liquid at the crack decreases.

cles are travelling at high speed in a continuous and random motion.
Th y collide with the internal walls of the syringe. The average force exerted
per unit area is the air pressure.

(i) KE (and speed) of the air particles decreases. They collide less frequently and
with smaller force with the internal wall.

Pressure of trapped air is lower than atmospheric pressure and a resultant force
acts downwards on the piston.

(@) (i) The speed of light in vacuum is 2.4 times faster than the speed of light in
diamond.
(i) 2.4 =sin 60/sin r
r=21.2°
(b)
& N
9

/ ' diamond ".l air

A ' .o B

www.KiasuExamPaper.com
334



23

() c=sin"(1/n)
=sin (1/2.4)
=24.6°
(d) Ensure the ray of light is incident at the curved surface so that light can enter the
diamond block and travel from diamond (more optically denser) towards the boundary
with air (optically less dense).

Make sure the angle of incidence in diamond more than critical angle of 24.6°.

6
positive charged uncharged
metal sphere metal sphere
;f”%‘l}
()
\\\\ Y
(@) The direction of the electric force acting on ./.A s' ive @ggge.
(b) See above. Yo / 7 a:‘“‘})
Correct charge dlstrlbutlon ¢ zf’;f A
Correct field lines D o
(¢) The induced negatlve charge on he left 3|de of Q repel the eleeméns in P to the left
Slde ,,,,,,,,,,,,,,,,,,,, ( ‘”_’{5" ..‘/
(d) The electrons m Q vwll‘be aItraétéd by thef‘ 'tive cha\rg\‘gq E’ They will move into P
until.both s heres ate equatly posﬁwe Qhafrged/ 2 O
_P swmgs away fro Qbe/@aus Ke'C v{*
(e) cgwent =QVt | 02\ &Y\ 2
(}C /25s [1 0. 80A~ \\:\
7 () \\ QW

(b) (u)w‘&hov:z%?otge i}x et

(i) ° : COnevfbra hﬂ%colllde with the neighbouring air particles to vibrate. This
%ratlon) is passed on to other air particles.
he Vlb{ h of the particles is parallel to the propagation of the sound.
Th @E‘und is transmitted in a series of compressions and rarefactions.
(iii)  The soft iron bar will always be attracted to the coil regardless of the direction of
the magnetic field of the current.
The soft iron bar will not vibrate (and no sound is produced).
8 (@) There is a change in the magnetic field lines linkage with the coil.
This induces an emf and thus a current in the coil.
(b) Lightis less bright and blink less often (or frequency of blinking decreases or light is
emitted a shorter time).
(c) The interaction of the magnetic field of the induced current and the magnet will induce
the force (or the induced current in the coil will set up a magnetic field that will exert a
force on the magnet).
The direction of the induced force will oppose rotation of the magnet in accordance to
Lenz’'s Law (a like pole will be induced when the magnet is moving towards the coil
and an unlike pole will be induced when the magnet is moving away from it).
Solutions for Section B
9 (a) (i) The ratio of the p.d. across it to the current flowing through it.

(i) Resistance decreases at a decreasing rate.
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(iii) It cannot measure high temperature because the decrease in resistance is
insignificant.
(b) peak voltage output = [2.00kQ / (2.00 + 1.25)kQ] x 230V

=142V

(c) (i) Y-gainsetting = 100V / 4div = 25V/div
(i) period = 5.0ms/div x 5div = 25.0ms
(iii) time base setting: twice the no. of waveforms or 4 waves are seen

Accept: halved the period/number of divisions needed per waves
Y-gain setting: amplitude is halved or amplitude is 2 div

(d) No. The output voltage to c.r.o. is the same as the e.m.f. regardless of the resistance

of thermistor.

(@) (i) amplitude = height from crest to tough / 2 =2.0cm /2 = 1.0cm
Accept 0.9t0 1.1 cm
(ii)  wavelength = distance between crest to crest = 6.0cm
Accept 5.81t0 6.2 cm
(iii) v=fA
=(10/4) (6.0)
=15 cm/s
Accept 0.15m/s

(b)

/4 aA
(c) The student moves hls/hand up\ a\nd d,b\)vn slower/ [décrease the(“ﬁ:éq>uency/ lower
speed/ less times per ée_;ggﬂnd;\ \ iy o~ Y %\Q
(d) (i) Accept One\ A~ )) P\ \ \%%
Can travel|invasuimor -~ \") Q\i\
eatBO/x/mB /s in yacuum.) "
”ronsf oms/molecules to form ions.

isation is the r \/y\af f ele
~C§fus s damage iving”'ce

~deformed foetus
S\X \\\\

i > Rad/ vyave\
) upleer da g\@é&er with temperature sensor.
/./ d
(b) Metal (is a gpé conductor of heat and) transfers thermal energy from the fire to the
water quié@
Shiny and smooth surface is a bad emitter of thermal energy.
Thermal energy is emitted to the surrounding at a slow rate.
(c) temperature

\SNW abnormal cell divisions, e.g. cancer,

(a)

boiling point -

room temperature -

time
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(d) The bigger fire does not increase the temperature of the boiling water. Noodles is still
cooked at the same temperature.
(e) (i) 2200kJ of thermal energy is needed to vaporise 1kg of water at boiling point.
(ii)  When water is boiling, use a cold flat surface or the lid of the pot to condense
the steam.
The mass of steam, m, condensed is measured using a weighing machine.
The time, t, take to condense the steam is measured using a stop watch.

Approx. rate of thermal energy supplied = m x 2200kJ/kg / t

Also accept measuring the different in mass of the pot and boiling water using
weighing machine after a specific time.

1 (a) velocity
2077 FETELECEEE L EEEE L T EEEEELE TED
o mfs e 1 ITz -_-__-,_I. i ] ! 4 !
B e ~
‘_' 1 AT i
I AL L !
. yz_;_., ! e ; \
" AESEEEEEE ES |/*’_£’¢ i !
o Y & |00
¥ - \/ \ }?\0\ \ ', time/s
,,,,,, \ o)
(b) Area under velocity- t|rﬁq gra‘gﬁ \ QQ\:)
(c) (i) Decreasein GPE =mgh_ iy, R / %@@
Y @5) {19) 20) W 2
\ \ NN S 5.0:()J/ \\ Q‘(\
. /

(i) //’Work one/a/amst“/the uém @ﬁesent bem%en the moving parts in the ride/
// [_work (done éqamsW,esqstaace/ converted to thermal and sound energy
™~ Energ}@annp’rbe\\ \ated or \yed but converted from one form to another
> and’tf)ta! éh?{@y is the sar@e\\ . the difference in loss of GPE and gain in KE is
/tjié/ah'iouni ~0f'the\g’aé]\ nd sound energy or work done against friction/air
al1ce. 6
(d) Measurement “N\e\ést two distances/displacement and corresponding times
mentioned \Q}\
Descrlptlo\n of how the actual measurement is made
- make marking on the ground every second and measure the
distances/displacements
- note video position every second and use a scale to find the
distance/displacement
- make mark on ground every metre and measure the time as the girl passes
Description of how constant speed/velocity using measurement is proven
- Same distance/displacement travelled between each position for the same time
interval
- Same time internal for same distance/displacement
- Constant gradient for distance-time graph/ displacement-time graph plotted.
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1

A micrometer screw gauge is used to measure the diameter of a copper wire.

The reading with the wire in position is shown in diagram 1. The wire is removed and the
jaws of the micrometer are closed. The new reading is shown in diagram 2.

5//15 /20
L1510 E-15
0 F5 0510
R -
diagram 1 diagram 2

What is the diameter of the wire?
A 1.90 mm

B 245mm
C 2.59mm
D

2.73 mm

Two cylinders P and Q are made of copper.

Y
N~
>
J—
P Q

The height of P is twice the height of Q. The diameter of P is half the diameter of Q.
Which statement is correct?
The density of cylinder P is four times that of cylinder Q.

The density of cylinder P is twice that of cylinder Q.
The density of cylinder P is equal to that of cylinder Q.

o o0 wm »

The density of cylinder P is half that of cylinder Q.
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3 The diagram shows two objects on a beam balance.

~

The beam balance is in equilibrium.
Which quantities may be different?

A The masses of the two objects

B  The moments about the pivot of the two objects
C  The volumes of the two objects
D

The weights of the two objects

4  Akite is in equilibrium at the end of a string, as shown.
kite

/
string
w

The kite has three forces acting on it: its weight W, the tension T in the string, and the
force F from the wind.

Which vector diagram represents the forces acting on the kite?
A B C D
J i T w F
w F w F F T
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5 A stone of mass m is dropped from a tall building. There is significant air resistance. The
acceleration of free fall is g.

When the stone is falling at a constant (terminal) velocity, which information is correct?

magnitude of magnitude of the magnitude of the
the acceleration of force of gravity force of air resistance
the stone on the stone on the stone
A g Zero mg
B zero mg mg
C zero zero mg
D zero mg zero

6 The velocity-time graph for an object is shown.

A

velocity

area 1

0 -
0 %2/ time

How can the total displacement of the object be determined?

A areal-area?
B (area1+area2)+2
C areal1+area?

D area2-area
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7

A ball is released from rest above a horizontal surface. It strikes the surface and bounces

several times.

The velocity-time graph for the first two bounces is shown.

0.50

A
7 D S—
velocity
/ms!  2.004--------F----
0
0 0.30
2 00+-------======-

What is the maximum height of the ball after the first bounce?

A 020 m B 0.25m

What is not the definition of power?

force x displacement
force x velocity

voltage x current

O o0 w >

work done =+ time

C 045m
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9 A bus takes 25 s to reach a constant speed while travelling in a straight line. A graph of
speed v against time t is shown.

0

ettt
0 5 10 15 20 25

t/s

Which graph shows the variation of the resultant force F on the bus with t?

B

0

C

0

0

10 A stone is released at a great height in air and falls due to gravity. Each of the three

———+> 0
0 5 10 15 20 25
tl's

i | I T I
0 5 10 1520 25
t/s

—t——1—
0 5 1015 20 25
t/s

e
0 5 10 1520 25

t/'s

graphs below represents the variation of one of the three variables p, g and r with time.

A 4 A
p T — q r
timer time
Which row correctly identifies the three variables p, g and r?
p q r
A acceleration displacement velocity
B displacement velocity acceleration
C velocity acceleration displacement
D velocity displacement acceleration
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11 An engine pulls a truck at constant speed on a level track.

engine
link
truck

B IS o0 00 /

— | track

The link between the engine and the truck breaks. The driving force on the engine
remains constant.

What effect does this have on the engine and on the truck?

engine truck
A | speed stays constant slows down
B | speeds up slows down
C | speed stays constant stops immediately
D | speeds up stops immediately

12 The diagram shows a uniform beam PQ. The length of the beam is 3.0 m and its weight
is 50 N. The beam is supported on a pivot 1.0 m from end P. A load of weight W is hung
from end P and the beam is in equilibrium.

3.0m

What is the value of W?

A 25N B G&0N C 75N D 100N
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13 A uniform rectangular board is supported by a frictionless pivot at its centre point P.

R
l

Y

2.5F
20cm

Two forces act in the plane of the board. Force F acts at corner Q and a force 2.5 F acts
at corner R. The perpendicular distance between the line of action of the force F and the
point P is 20 cm. The board is in equilibrium.

What is the area of the board?

A 160 cm? B 320 cm? C 640 cm? D 1600 cm?

14 A car of mass 500kg is at rest at point X on a slope, as shown.

The car’s brakes are released and the car rolls down the slope with its engine switched

off. At point Y the car has moved through a vertical height of 30 m and has a speed of
11ms™.

mass = 500kg
speed = 0ms™

speed = 11ms™

What is the energy dissipated by frictional forces when the car moves from X to Y?

A 3.0x10*J B 1.2 x10°J C 1.5 x 10°J D 1.8 x 10°J
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15 In which situation is there no work done?

A man carrying two luggage bags and walking up a slope

A

B A ball is dropped and falls to the ground

C A box moves at constant speed across a smooth horizontal surface
D

A crane lifting a steel beam at constant speed

16 A rocket is fired vertically upwards.
As it accelerates upwards after leaving the launch pad, which forms of energy are
changing?

Chemical energy, gravitational potential energy and kinetic energy

Chemical energy and gravitational potential energy only

Chemical energy and kinetic energy only

o o W »

Gravitational potential energy and kinetic energy only

17 A crane lifts a weight of 600 N through a vertical height of 30 m in 25 s. The efficiency of
the crane is 40%.

What is the total power input of the crane?

0.29 kW

A

B 0.72 kW
C 1.8kW
D

1800 kW
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18 A vertical tube, closed at one end, is immersed in water. A column of air is trapped inside

the tube.
water surface
20.0cm I
water ' ?'W
30.0cm _l.—air
30.0cm _—vertical tube

The density of water is 1000 kgm.

What is the difference between the pressure of the air in the tube and the atmospheric
pressure?

A 2000 Pa B 3000 Pa C 5000 Pa D 8000 Pa

19 A U-tube closed at one end contains mercury. Air at a pressure of 5.0 x 10*Pa is
trapped at the closed end. The other end is open to the atmosphere and is fitted with a
piston of mass 5.0 kg and cross-sectional area 5.0 x 10~ m?.

The density of mercury is 13600kgm= and atmospheric pressure is 1.01 x 10°Pa.

M) .
11— trapped air at
pressure 5.0
—~ - *x10*Pa
area h
5.0 x 107 n?
piston of mass
5.0 kg Y
mercury
What is the height h of the mercury column?
A 39cm B 46cm C 76cm D 111cm
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20 Which lens does not show rays of light passing through a converging lens?
_’—

\\\‘\/v/

Lens P Lens Q Lens R

Lens Q only
Lens P and Q only

Lens Q and Lens R only

o o m >

Lens P and Lens R only

21 Vertical beams of light are incident on the horizontal faces of three plastic prisms, X, Y
and Z. The refractive index of plastic is 1.8.

a Q

60°,

In which prism(s) will total internal reflection occur at the surface PQ?

XbutnotY and Z
Xand Y but not Z
Y and Z but not X
X,YandZ

oo w>»
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12

Containers A and B are filled with equal amounts of hot water at the same
temperature. The temperature of the water in the containers are measured with a
thermometer some time later. It is observed that container A has a much lower
temperature than container B.

What are the possible reasons?

(i) Container A is painted black and container B is painted white
(i) Container A has a lid and container B is not covered
(iii) Container A is made of aluminium and container B is made of plastic

(i) and (ii) only
(i) and (iii) only
(i) and (iii) only
(i), (i) and (iii)

oo w>»

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.

thread of
mercury

trapped air
in tube B

When the tube is turned upside down,

A the volume of the trapped air increases because the pressure in the trapped air is
reduced.

B the volume of the trapped air increases because the atmosphere pushes less when it
acts upwards on the mercury.

C the volume of the trapped air decreases because the pressure in the trapped air is
reduced.

D the volume of the trapped air decreases because gravitational force acting on the
mercury increases when the tube is turned upside down.
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24 Equal masses of three liquids X, Y and Z are heated from room temperature. Energy is
supplied by heating at the same rate to each liquid.
The graph shows how the temperature of each liquid varies with time after heating

starts.
A X
Y
temperature z
0 time

What can be deduced from the graph?

X has the highest melting point.
X gains the most internal energy.

Y has the largest specific heat capacity.

o o w »

Z has the smallest specific latent heat of vaporisation.

25 Using an electric kettle, 200 g of water at 100 °C is converted into steam at 100 °C in
300 seconds. The specific latent heat of steam is 2250 J/g.

What is the average electrical power used?

A 1.5W

B 1500 W
o 3380 W
D 135 MW
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26 A new liquid is tested to decide whether it is suitable for use in a liquid-in-glass
thermometer. It is found that the liquid does not expand uniformly with temperature.

What will be effect of this on the scale of the thermometer?

A It will have a short range.
B The markings will be too far apart.
C The markings will be too close together.
D The markings will be spaced unevenly.
27 An astronaut wishes to communicate with his fellow astronauts inside the space

shuttle some distance away.

Which two waves, in the correct nature and sequence, are being used during the
communication?

transverse — longitudinal
longitudinal— transverse

transverse — longitudinal —transverse

o O W »

longitudinal — transverse — longitudinal
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28 Graph 1 shows how the displacement of one particular point of a wave varies with

time.

Graph 2 shows how the displacement of the same wave varies with distance along the

wave at one particular time.

graph 1

A X
displacement displacement*

graph 2

/N

Which expression gives the speed of the wave?

X X X,— X
+ B —= c =2
1 tr—tq Ly

1

A

TAWA N
VR U

%

;\/ dis'ﬁanee

X3—- X,
-1t

29 A guitar player struck a note on a guitar string. The same string is then struck harder.

Which of the following correctly compares the speed and wavelength of the second

note with the first note?

Speed Wavelength
A same same
B same different
Cc different same
D different different
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30 In normal light, the resistance of a light-dependent resistor (LDR) is R. It is connected
in the circuit with two resistors, each of resistance R. The currents in the two resistors
are I; and I, as shown.

.

How do the currents change when the circuit is moved to a brighter place?

I I,
A increase increase
B increase decrease
C decrease decrease
D decrease increase
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31 The graph shows the current-voltage (I-V) characteristics of two resistors R and X.
| .
0.6 Siresistor R+
IIA e
———=resistor X[
04
0.2
0+
0 1 2 3 4

VIV

The resistors R and X are connected in series with a cell. The current in the circuit is
0.3A.

The resistors R and X are then connected in parallel with the same cell.

What is the e.m.f. of the cell and the current in the cell when the resistors are
connected in parallel?

emf./V current/ A
A 1.0 0.3
B 1.5 0.7
Cc 25 0.5
D 25 1.0
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32 Which is a consequence of connecting several electrical appliances to the same power

socket?
A Current drawn by each appliance is increased.

B Total resistance of all appliances is increased.

C Voltage drawn by each appliance is decreased.
D Total energy consumption is increased.

33 A current of 40 mA passes through a slice of semi-conducting material of dimensions
as shown.

1me?m;/1 p

N

12 % 10°m

The slice dissipates 400 mW of heat energy.
What is the resistivity of the semiconductor under these conditions?

0.25 Om
0.36 Om
56 Om

380 Om

OO w>»

34 Three conductors are placed close to each other. Conductor X is negatively-charged.
Both conductors Y and Z are neutral.

X Y 4

What will be the charge in conductor Z after it is being earthed momentarily?

A neutral B positive C negative D no charge
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35 In which circuit is the voltmeter reading 7.2V?
A B
1 1
3.0Q 400

so0 (V) 600 (V)

2.0Q 2.0Q

400 C\D 6.0Q C\D

www.KiasuExamPaper.com
357



20

36 The diagram shows a simple d.c. motor.

Which combination(s) will achieve the direction of rotation shown in the diagram?

Polarity Direction of current
1| Xis S-pole, Y is N-pole Pis+ Qis—
X is N-pole, Y is S-pole Pis-, Qis +
Xis N-pole, Y is S-pole Pis+ Qis—
A 2 only
B 1 and 2 only
Cc 2 and 3 only
D 1 and 3 only
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37 Copper rods P and Q are placed on top of rigid bare wires as shown.

F 2 / Bare wire

—_—

I
I
_

Bare wire

Which observation is correct when the power supply is changed to a low frequency
alternating current ?

P and Q attract each other.
P and Q repel each other.

P and Q repel then attract each other.

o 0O w »

P and Q both roll to the right and then to the left, keeping the same distance
apart.

38 The graph below shows how the e.m.f. of an A.C. generator varies with time.

e.m.f./V A

M

»

" time/s

The diagrams below show the front view of the coil of an A.C. generator. The coil is
being rotated about an axis through O in a uniform magnetic field. Which of them
shows the position of the coil when the value of the induced emf is at M?

7> 7>

S o N S IOII N

c 7 X D Vam

S o% N S % N
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39 The diagram shows an ideal transformer. An a.c. supply of 100 V is supplied to the
primary coil. A current of 0.5 A flows through it.

_2.5 A
6

100 V /\/ 1000

turns

current

" load

asananans/

What is the potential difference and current flowing through the load?

potential difference / V current/ A
A 25 2
B 25 4
Cc 50 2
D 50 4

40 A teacher moves a magnet into and out of a coil of wire, as shown, in order to
demonstrate electromagnetic induction.

solenoid

magnet

O,

sensitive ammeter

Which statement is correct?

A As the magnet is moved into the coil, the right-hand end of the coil becomes a S-pole.

B As the magnet is taken out of the coil, the right-hand end of the coil becomes a N-
pole.

C Increasing the speed at which the magnet enters the coil increases the induced
voltage.

D Increasing the speed at which the magnet leaves the coil decreases the induced
voltage.

END OF PAPER
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2

SECTION A

Answer all the questions in this section.

A steel ball of mass 250 kg is suspended from the boom of a crane, a shown in Fig. 1.1.

e %&Lﬁlﬁ#ﬁ
steel ball e

Fig. 1.1

(@) In order to demolish a wall, the ball is pulled from the wall at an angle and then released
and hits the wall. The variation of the speed v of the ball with time t is shown in Fig. 1.2.

6 T
v/ms™ =
' \
4 . |
i_

4 V. T i
2 N 7 1
0 1 T

Fig. 1.2
Using Fig. 1.2, determine

(i) the magnitude of the acceleration of the ball at time t = 0.8 s.

Acceleration =

www.KiasuExamPaper.com
362

2.0



3

(i) the total distance moved by the ball from the moment of release to when it comes to
rest.

Distancemoved = ...............ccciin. [2]

(b) Explain why the steel ball undergoes decreasing acceleration after it is released, and then
uniformly decelerates till it comes to rest.

[Total: 6 m]
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2 A model rocket of initial mass 1.3 kg is fired vertically into the air. Its mass decreases at a
constant rate of 0.23 kgs™ as the fuel burns. The final mass of the rocket is 0.38 kg.

(a) Calculate the weight of the fuel being burnt off.

Weight of fuel being burntoff=.......................... [1]

(b) The variation with time t of the upward force on the rocket during the first 3 seconds after
firing is shown in Fig. 2.1. The dotted line from 3.0 — 3.5 s is the predicted variation of the

upward force on the rocket with time t.

20.0 } A N
- -4 [ T 1’—& 4 ot ¢
15.0
J
Force /N f
10.0
' |
50
/.
]!
0
0 1.0 2.0 3.0 4.0 tls
Fig. 2.1
On Fig. 2.1, draw a line drawn to represent the variation with time t of the total weight of
the rocket during the first 5 seconds after firing. [2]
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(c) (i) From the graph drawn in Fig. 2.1, read off the time delay between firing the rocket and
lift-off.

Timedelay = ......ccoiiiiiiiiii, 1

(ii) Determine the resultant force acting on the rocket at t = 2.5 s. Show clearly how you
arrived at your answer in the space below.

Resultantforce = ......................l. [2]

[ Total : 6 m]
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3 Fig. 3.1 shows a student sitting on a chair. Fig. 3.2 shows the same student with his chair
tilted backwards slightly. The four legs of the chair are identical.

Fig. 3.1 Fig. 3.2

why.
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(b) Fig. 3.3 shows a painter standing on a wooden plank, directly above the right-hand support.

wooden
plank
< 3.6 m -
______ el v
035 m "~ - 0025 m
support centre L3m support
PP of gravity bP
Fig. 3.3

The plank has a length of 3.6 m and a mass of 23 kg. The centre of gravity of the plank is in
the middle of the plank at a distance of 1.3 m from each of the supports. The gravitational field
strength g is 10 N / kg.

(i) Calculate the moment of the plank about the right-hand support.

MOMENE = oo [1]

(ii) The painter moves further to the right along the plank and the plank rotates about the right
hand support.

Explain why the plank rotates.

[ Total : 7 m]
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4 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.

(b) The lamp sends light towards the surface of the pool.

Fig. 4.1 shows three rays of light that are at 30°, 60° and 90° to the horizontal.

water

90°

horizontal

lamp

Fig. 4.1

On Fig. 4.1, draw the path taken by each of the three rays after they strike the surface of
the water. [2]
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(c) Determine nuwaer, the refractive index of water.

(d) The lamp is moved towards the right. It is observed that, at a certain position, a circular patch
of light is seen on the surface of the water.

Explain how this circular patch is formed.

[ Total : 7 m]
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5 Fig. 5.1 shows two glass containers, one painted black and one painted white, containing
gases A and B respectively. They are connected together by a tube containing mercury.

Gas A Gas B
Painted black ) .
Painted white
————————————————— li________-
H, Hz 2
mercury
N\ ! /)
Fig.5.1

The density of mercury density is 13 600 kgm.

(a) State which of the two types of gases is at higher pressure.

(b) Given that Hy =40.0 cm and Hz = 48.0 cm and Gas A is at 120 000 Pa, calculate the
pressure of Gas B.

Pressure=

(c) The whole set up is then placed under strong sunlight. Describe and explain how Hs and Hx
would change.

[Total : 6 m]
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6 Fig. 6.1 shows a cylindrical copper kettle that contains cold water.

/.

cold water

cabli _ heater

Fig. 6.1

(a) State and explain the advantage of heating the water from below.

(b) As the water is heated, it expands.

(i) Explain, in terms of molecules, why water expands when it is heated.

(ii) Copper also expands when heated.

State what happens to level X of the water in the kettle. Explain your answer in terms of
the expansion of the copper and the water.

[Total : 6 m]
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7 Fig. 7.1 shows a design for a simple circuit breaker in a household circuit.
L i
— | coil
to circuit : = i .
—_ ! d : soft-iron core
: !
| L | ol—pivot
! | iron lever
current § i | : Ireset button
contacts : —q !
i %_ spring
i |
! | springy metal
! I
| I _ :
' ] : fixed point
! I

(@) The circuit breaker opens the circuit when the current gets too high. Explain how the
circuit breaker works as a safety device in the household circuit.

(b) Explain what will happen if the current direction is reversed.

[Total : 5m]
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8 Fig. 8 shows the cut-out section of the handle and cradle of an electric toothbrush. The
figure on the right of the cut-out section shows the actual handle and cradle.
1.2V
|—1 rechargeable cell
and motor ﬂ
+ — A

AN o

—handle of
[ toothbrush
B E handle
coil X +——
T
P -— plastic cases
A
Soft iron bar ~—coil Y,
Charging
/ cradle
220 V2 =
a.c. ¢ Model No.EA 2004
a.c. 220V 50 Hz D
> I
Fig. 8

(a)

The handle consists of a 1.2 V rechargeable cell and a motor. The cell is connected to coil
X located at the bottom of the unit. The cradle consists of a short projection which houses a
coil Y wound round a soft-iron bar. The cradle is connected to a 230 V a.c. mains supply.
When the handle is inserted into this short projection, the battery is recharged.

The handle and the charging cradle are completely covered by plastic cases and there is no
metal contact between them.

A label is also pasted at the side of the charging cradle.

When the toothbrush is in operation, the current flowing through the motor is 1.8 A. Calculate
the power consumed by the motor.
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(b)

(c)

(d)

14

It takes 16 hours to recharge the cell fully. Calculate the amount of energy needed.

Amount of energy = ..., [2]

Explain how an electromotive force (e.m.f.) is produced in the brush unit to recharge the
cell.

The charging unit is fitted with a two-pin plug.
Suggest one reason why it is safe for the charging unit to be fitted with a two-pin plug.

[Total : 7m]

END OF SECTION A
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SECTION B

Answer all the questions in this section.
Answer any one of the two alternative questions in Question 11.

When a large earthquake occurs at a particular location near the surface of the Earth ( known
as the Epicentre) three types of seismic waves are produced. These waves are called
Primary Waves (P-waves), and Secondary Waves (S-waves) and Surface Waves.

Fig. 9.1 shows the characteristics of these three types of waves.

Primary Waves ( P-wave) | Secondary Waves (S-wave) Surface Waves

Longitudinal waves
Travels through the

Transverse waves
Travels through the

Transverse waves
Travels on the

ground ground surface.
Fastest waves Medium speed Slowest waves
e Can travel through waves
solid and liquid e Only travel through
solids
Fig. 9.1

(@) Explain the difference between a longitudinal wave and a transverse wave in terms of
particle motion.
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(b) Seismic stations around the Earth detect these seismic waves using an instrument called a
seismograph. Two types of seismographs are shown in Fig. 9.2(a) and Fig. 9.2(b).

R
W

Rotating drum

Rotating

Fig. 9.2(a) Seismograph X Fig. 9.2(b) Seismograph Y

(i) Which type of wave does Seismograph X detect?

Fig. 9.3 shows how seismograph X works when an earthquake occurs. The bolts secure
the base of the seismometer to the ground. Fig. 9.3(a) shows the seismograph before an
earthquake occurs.

Spring Weight and pen

h N V/ ? B

o ] oL

Rest position ﬁo “‘hto. —Lo
M o e ETN

e

“““ L i J| i - Groumt A - -k =T i A
Paper up Earthqua Maving
drum g down

x 3
(a) (b) (c)
Fig. 9.3

When an earthquake occurs, a seismic wave passes through the ground below the
seismograph. The weight moves down when the ground moves up and moves up when the
ground moves down. A trace of this motion, known as a seismogram, is recorded on rotating
graph paper.
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17

Explain how the up-and-down movement of the ground results in the weight moving
up and down.

www.KiasuExamPaper.com
377



18

(c) Fig. 9.4 shows the travel times for a P-wave and a S-wave with distance from the epicentre
of an earthquake.

Graph of P-Wave and S-Wave travel time versus distance from epicentre of earthquake

24
23 '

22 /’/
21 : -

20
19
18 @
17

16

i
14 /
:Z // ‘/
7 Ceas
1
/ e e,

Travel time / min

\
X
©)

O = N W & O O N 0 ©

I |
0 1 2 3 4 5 6 74 8 9 10

Distance from epicentre x 10°/ km

Fig. 9.4
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(i) A seismographic station, A, detects the arrival of an S-wave 5 minutes 40 seconds
after the arrival of a P-wave. Using Fig. 9.4, state the distance of the seismographic

station from the epicentre of the earthquake. Mark clearly on the graph to show how
you arrive at your answer.

Distance = ... [2]

(ii) Determine the average speed of the P-waves arriving at Station A in kms™.

Average speed = ... 2]

(iii)  Two other seismographic stations, B and C, are located 3.2 x 10 km and 7.8 x 10® km
from the epicentre. Determine the average speed of the S-waves in kms™.

Average speed =
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10 Fig. 10.1 shows a rotating magnet in an alternating current generator that is used to power
a lamp.
magnet
2 ’ _softiron
N S
coil

T lamp

Fig. 10.1

(a) (i) Explain, in detail, how alternating current is produced by the apparatus
shown in Fig. 10.1.

.............................................................................................................................. [3]
(i) State two ways in which the current in the lamp may be increased.

ettt ettt ettt aeeea et e et e teeete e bt e eteeas et enteeaneeaneeeneeeneeereeeneeaneeeneeenreeannes

e te e —e e —— e —e e —e ettt aateeheeehte e he e e te e teeateeateeanteeaseeenteesaeeereeenns [2]
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The generators at a power station produce a voltage of 25 000 V. This voltage is stepped
up to 400 000 V by a transformer for long-distance transmission on overhead power lines.
The voltage is later stepped down to 240 V.

(i) State and explain why the voltage is stepped up for long-distance transmission.

(i) Calculate the ratio of the number of turns in the primary coil of the step-up
transformer to the number of turns in its secondary coil.

(iii)  An electric drill of power 800 W is used in a country where the mains voltage is
240 V. State and explain the most appropriate fuse to use with this drill.
You should select a fuse from the following values: 1 A, 3 A, 4 A, 13 A.
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11(a) What do you understand by electrostatic induction ?

(b) Fig. 11.1 shows two identical light conducting spheres P and Q hanging vertically from two
points on insulating threads.

O O

P Q

Fig. 11.1

Describe and explain what happens if

(i)

P is negatively-charged and Q is neutral,
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(i) both P and Q have the same amount of negative charges.

(c) When a balloon is rubbed on hair, the balloon becomes negatively charged. The balloon is
shown in Fig. 11.2.

Fig. 11.2

(i) Explain how rubbing causes the balloon to become negatively charged.
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(ii) Explain why the hair is attracted towards the balloon.
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OR
Newton’s third law of motion can be expressed in the following form.

“‘When body A exerts a force on body B, then body B exerts a force on body A. These
forces are

* equal in magnitude,
* opposite in direction,
» of the same nature.

(@) An object is undergoing free fall with no air resistance. Explain, using a labelled force
diagram, the application of Newton’s third law to this falling object.

An object is dropped out of a plane from 10,000 m. Air resistance increases as the object

speeds towards Earth.

(b)

On Fig. 11.1, sketch a graph to show how the speed of the object falling from rest in

(i)

air varies with time.
(1]
A
speed
O -
0 .
time
Fig. 11.1
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(i) Explain, using a labelled force diagram, the application of Newton’s third law to this

falling object at terminal velocity. You should exclude the answer you gave in (b)(i)
above if they are the same.

(c) Adiver of height 1.80 m has his centre of gravity (C of G) 1.00 m above his feet when
standing on the springboard. Fig. 11.2 illustrates the diver leaving the springboard, moving
upwards and then entering the water.

Cof G
.
0.80 m

1.00 m CofG

3.00 m

CofG

(A yvater
T

Fig. 11.2 (not to scale)

The diver leaves the springboard with an upward velocity of 5.6 m s™'. The take-off point on
the board is 3.00 m above the water.
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Assume that the centre of gravity (C of G) of the diver remains at the same position within
the diver throughout the dive and ignore air resistance.

(i) Explain what you understand by the centre of gravity ( C of G) of an object.

................................................................................................................ [1]
(ii)  Determine the maximum height of his centre of gravity above the water.
height = ... [2]
(iii) Determine the speed at which the diver's head reaches the water.
speed = ... 2]

END OF PAPER
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2019 PRELIMINARY EXAMINATION
PHYSICS 6091

PAPER 1
1 B 2 C C A 5 B
6 A A A A 10 D
11 B 12 A 13 C 14 B 15 C
16 A 17 C 18 C 19 D 20 A
21 B 22 B 23 A 24 C 25 B
26 D 27 D 28 D 29 A 30 B
31 D 32 D 33 A 34 B 35 B
36 B 37 A 38 C 39 A 40 C
PAPER 2
Qn Suggested solution Remark
1(a)(i) | Acceleration=(5.6-2.2)/1.35-0.20 = 2] | Evidence (two
¢ coordinates and
&
tang gnt shown
(ii) | Total distance = area ur{\érvj,g \ / / %%(\ \C’alculatlon
g‘&m %% showing how
A \ NN (\_,/ K)\ A{\\\\ area is derived
(b)(i) | = Wes' tance |n'er) es \lt‘hTﬁ/cre Spéed as GP [2]
< /éoZ; From ) orce i%@& the ball
\ u/w.u r '5[1]
S
he waLPresw @ ant. F(?hq resistance = Ma, the
ratlorﬁ % tant. \\{Qﬁ
Total ( AU A\de Y 6
2(a) | Weight'=1(1.3- Q\@y)%lo Nkg* [1] | No marks for no
- o working/wrong
unit
Line sloping from 13.0 Nto 3.8 N [1]
Line parallel from t-axis from 4.0 s [1]
*Time taken for the fuel to blast off = 0.92 kg/0.23 kgs™
=4.0s
*working optional
(c)(i) | 055 [1]
(ii) | Resultant force acting at 2.55s=16.7 —7.3* N [1] [1] | *value as per
=9.4N [1] [1] | sraph drawn
Total 6
3(a)(i) | Pressure exerted on the floor in Fig. 3.2 is greater than that in Fig. [2]
3.1. Weight of the boy and chair, W, is distributed over two legs
compared to over four legs plus the shoes, so from P =W/A, the
smaller area of contact in Fig.3.2 will result in a larger pressure.
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(a)(ii) | The line of action of the combined weight of the student and the [3] | Unstable
chair is in line with the pivot [1]in Fig. 3.2. If he tilted further equilibrium not
backwards, the line of action of this combined weight is not in line accepted unless
with the pivot [1] and this creates a resultant anticlockwise accompanied by
moment about the two hind legs[1]. explanation
(b)(i) | Anticlockwise moment of plank =230Nx 1.3 m [1]
= 299 Nm
= 300 Nm ( 2s.f.) [1]
3(c) | The painter’s weight created a net clockwise moment about the [1]
right hand support / the clockwise moment > 299 Nm
Total 7
4(a) | Itis the incident angle in the optically less dense medium which [2]
resulted in a refracted angle of 90° in the optically less dense
medium
(b) [2] | Three rays correctly

90

lamp, . 3,

drawn [2]

Two rays correctly
drawn [1]

™ AN
\ W2 s L L)
(cxwaﬁen_ 1/ iR Ouater | O)Y 0, xS [2]
Ysingg” NS e
(138 T\ % \\
(b) | = wlth'n t‘hefafgula{\_ba\fch R@@éh} is incident at the surface at | [2]
Q@ "‘vbf‘@ﬂdence @%nd emerge out of the water [1].
= B ldPpatch, the light is incident on at the water
surface t,gﬁ\éwgle of incidence > 49°, resulting in total internal
reerchon Light does not emerge out [1]. The edge of the
circular patch thus represents the boundary between total
internal reflection and no total internal reflection.
Total 7
5(a) | Gas A [1]
(b) | Ps+ (0.08)(13600)(10) = 120000 [1] [2]
PB =1.09x10°Paor1.1x10°Pa. [1]
(c) | Hi will drop and H; will rise [1] resulting in a bigger difference [3]

between the two levels . Black surfaces are good absorbers of
radiation/thermal energy. Gas A receives the thermal energy,
resulting in a pressure build-up [1]. This increase in pressure
pushes the level of mercury down in the left arm and up in the
right arm, thus increasing the height difference between the two

levels. [1]
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Total

6(a)

Even heating throughout / Take less time / speed up heating /
even temperature[1]

Heating the water from below creates a convection current due
to the displacement of cooler denser water at the top by warmer
but less dense water below[1] This continuous movement of water
will ensure that thermal energy is evenly spread throughout and
time taken for heating the water is less.

[2]

(b)(i)

Molecules vibrate vigorously on receiving thermal energy. The
increase in the amplitude of molecular vibration increases the
spacing between the molecules[1]. Layers of liquid molecules are
moving faster and move further apart[1]. Both factors produce an
increase in the volume of water. Thus water expands.

[2]

(i)

Level X drops and then rises [1] Copper expand faster than water.
The increase in volume of copper will lower the water level first.
After the copper ceases expanding, the continual expansion of
water will raise its level.

[2]

Total

7(a)

= When a high current passes through;the ir
magnetized because a magnetic field\is etegd coj
* The magnetized core then attracts the\{on Ievgr rota
about the pivot and I|ft|ng it up\[1], )

= This causes the. sprm‘gy _metal to bexeleased as it is pu ?f'- by OC
the spring andthls causes. the’ ccfntacts to,be\o\pened {\\

. :FF/e spr\m\g al\sozﬁuligthe springy. met'““ttbwa%ds the@eée‘t

/button \hereby\pushlngit“mtltwér}is\ﬂ\f \() o

V7 NS ‘“k\\

(b)

The worklngs WlfFﬂOX affected agft\ﬁe core is still magnetized
}écuon still take pIa@e\O\\

[1]

TotaI 7 i

8(a)

Noad
P=18Xx12=2. 1@3& >

\OC\

[1]

(b)

E =Pt
=3x16x60x60
=172800)

[2]

(c)

* The a.c. flowing in the coil in the charging unit produces a
changing magnetic field in coil Y, which is concentrated by the
soft-iron bar [1].

*  When the brush unit is placed on the charging unit, the
changing magnetic flux linking coil Y and X produces the
induced e.m.f. [1]

* Theinduced a.c. current in coil X will charge the cell connected
toit

(3]

(d)

Because both the brush and charging unit are completely covered

by plastic, the casing will not be ‘live’ even if there is a fault and

[1]
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hence the earth wire is not necessary and a two-pin plug will
suffice.

Total

9(a)

Difference is in the direction of oscillation of the particles.
Longitudinal wave, the particles oscillate parallel to the direction
of wave propagation

Transverse wave, the particles oscillate perpendicular to the
direction of wave propagation.

[1]

(b)(i)

S-wave / Secondary Wave and surface waves

[1]

(i)

When the ground move up, the weight, due to its inertia, will tend
to remain in its state of rest and move downwards. The spring is
stretched[1] When the ground move down, the stretched spring
will release its stored elastic potential energy and pull the weight

up [1]

[2]

(c)(i)

4 x 103 km [1 m]

1m — clear marking on the graph N

[2]

(i)

Average speed = 4000 km / (7x 60)s 2]
= 9.52 kms*

(iif)

Average speed = (7.8 —3.2)x 103 km+( 20 mins 20 s—

46x10*+9min40s
7.93 kms™

m(\\*

U

10

10(a)

(i)\"

2r %’fhe ma c flux in /} iron increases and
decreases/as the &\a§ ove t t\d

, [11\ oy oW
. e)ipvefence%@c@stant rate of change of magnetic flux

s and away from the soft

link W|th th@%rnatmg polarity and changing magnetic
field st e(g‘g(th/\Thls induces an alternating e.m.f hence an
alternatmg current in the coil. [1]

[3]

(i)

more turns in coil/ thicker wires/ stronger magnet/ faster rotation

[2]

(b)(i)

To reduce power loss because with high voltage and low current is
lowered [1] This reduces power loss through joule heating/heating
effect by the current [1]

[2]

(i)

N =25/400 = 0.0625 ( 1:16)

[1]

(iif)

P=VI
800W =240 x |
| = 800/240
= 3.33A

[2]

Calculation
shown that
warrant correct
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Fuse:4 A

selection of fuse
rating.

Total

10

Either
11(a)

Charging without contact between a conductor and a
charged body/ separation of charges in a conductor when
the conductor is placed in an electric field

[1]

(b)(i)

= P induces positive charges on Q on the side closer to P/repels
electrons on Q to the right side leaving positive charges induced
on the side closer to P[1]

* P and Qare attracted to each other as opposite charges
attract[1].

[2]

(i)

* P and Q will be repelled away from each other as like charges
repel [1]. ‘
= Both P and Q will be displaced at the same angle from the _ ‘:‘
vertical and remain in that equilibrium position [1].
= Both spheres have the same amount of charge and tl

[1]

repulsion are action-reaction pair forc

(3]

(c)(i)

EITHER N\ :
Electronsfrom l‘\he‘halr are/stupped off/traps;fe \j from Ebs r
atoms/and epo§|t‘ed’ fhg‘baﬂtion [4] /The éxcess eIe on

the/ béllooh\c use |t to betdr/nfa‘ megatlvéi z‘harge%{;ﬁ

Isl\the baIIo ﬁ\k\énerates thermal
ene y[l] ‘Tﬁe wea y i\t ted ele ns of the atoms of the hair

(c)(ii)

EITHER Th\{f“hﬁgatwely-charges on the balloon and the polarized
atoms on the hair. Opposite charges attracts, causing the hair to
be attracted to the balloon.

OR The negatively-charged balloon attracts the positively-charged
hair / induces the positively-charge on the hair closer to the
balloon. As opposite charges attract, the hair is attracted to the
balloon.

[1]

(iif)

Charges accumulated on the balloon will be retained on the balloon
in and around the region where the balloon is being rubbed.

[1]

Total

10
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(a)(i)

Force exerted on object by
Earth

Force exerted on Earth by

object

Earth and object exerts an equal and opposite pull on earth other.
The force exerted on the object is the weight. The object exerts an
amount of force equal to this weight on the Earth.

[1]

[1]

(b)(i)

A

speed

[1]

(i)

. A\
i rce e ?rted on air Q(:}J
. \ ¥ 0b e(%f - E)
N\ — 1\ \ ~— e %‘?)b
\ ) .\‘ yéi?\”/ / /’j i I/\/?\; \ (i\*
,,,,,,,, V ;; *\\\\5./;} C)
g e k%)n th lag’dr? air as it
ir éxe’rts gunt of force equal | [1]
|rect|orﬂ9 his force.
(c)(i) xi ; point oporro E@\e bo wﬁé\é the whole weight of the [1]
bo ears to Qgt/“ (\@
(ii) From\@ mv? . [2]
% (5. @5\\ 10
(1]
Height of above water =1.57 + 4.00
=557m [1]
From v=V (2gh) [2]
(iii) =V (2x10x(5.57-0.8) [1]
=9.8 ms? [1]
Total 10
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TANJONG KATONG GIRLS’ SCHOOL
PRELIMINARY EXAMINATION 2019
SECONDARY FOUR

6091/01 PHYSICS
Paper 1 Multiple Choice

WEDNESDAY 4 SEP 2019 1 hour

Additional materials: OMR answer sheet

INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.

Write your name, class and index number on the OMR Answer Sheet.

There are forty questions in this paper. Answer all questions. For each question, there are
four possible answers, A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the OMR
Answer Sheet.
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Answer ALL the questions in this paper on the OMR sheet provided.

1 Which of the following is a good estimate for the thickness of a fingernail?
A 1dm B 1cm C 1 mm D 1 um
2 A student intends to determine the volume of a copper pipe which spans several

metres long. The pipe has a uniform cross-sectional area. The external diameter of
the copper pipe is estimated to be 5 cm.

Which pair of instruments will allow him to measure the necessary dimensions
accurately?

A vernier calipers and tape

B micrometre screw gauge and tape

C vernier calipers and rule
D

micrometre screw gauge and vernier calipers

3 Three forces 3 N, 4 N and 8 N act on an object. Which of the following cannot be the
resultant force acting on the object?

A ON B 1N C 8N D 14 N
4 A racing car is fitted with an on-board computer which can record the distance
travelled by the car for every one second. The computer starts recording when the car

passes the starting line and moves along a straight line.

Which set of data shows that the car is accelerating during the next 2 seconds?

A Time /s Distance / m B Time /s Distance / m
0 0 0 0
1 100 1 90
2 200 2 180

C Time /s Distance / m D Time /s Distance / m
0 0 0 0
1 100 1 80
2 180 2 190
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5 The diagram shows a person using a rope to pull a block on a rough surface to the
right. The block moves at a constant speed.

Which pair of forces is a pair of action and reaction force?

A  Frictional force acting on the block by the ground and the pulling force on the
block

B The pulling force on the block and the tension force experienced by the rope

C The weight of the block and the normal reaction force acting on the block by the
ground

D The frictional force acting on the person by the ground and the frictional force
acting on the block by the ground

6 The diagram shows the velocity-time graph of a car. The total resistive force acting on
the car is 1000 N. The mass of the car is 1000 kg.

Velocity / ms™

101----== i

~ Time/s

What is the resultant force acting on the car att = 4.0 s?

A ON B 4000N Cc 5000 N D 6000 N

7 An astronaut lands on a planet where the acceleration of free-fall at its surface is
greater than that on Earth. Which of the following will be the same as that on Earth?

A  The weight of the astronaut
The period of oscillation of a simple pendulum

B
C The height reached by the astronaut when he jumps with the same initial velocity
D

The acceleration of a block when being pushed horizontally by the same force on
a smooth surface
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8 A circular object P is lowered into a cylinder which contains 3 different layers of
immiscible liquids. The diagram shows the position of object P in the cylinder.

1 object P

Which of the following correctly shows the densities of the substances arranged in
increasing order?

A liquid Q, object P, liquid R, liquid S
B liquid Q, liquid R, object P, liquid S
C liquid S, liquid R, object P, liquid Q
D liquid S, object P, liquid R, liquid Q

9 The diagram shows a stationary uniform
ladder leaning against a smooth wall and
making an angle of 30° with the ground
at point X.

The wall exerts a horizontal force F on
the ladder. The weight of the ladder is
500 N.

What is the magnitude of the force F?

A 144N B 250N C 433 N D 500 N

10  The diagram shows a bottle being filled up with water.

water

What happens to the stability and the centre of the gravity of the l

bottle (with water) as the bottle is filled with water? A

Stability Centre of Gravity

A become less stable centre of gravity is raised

B become less stable centre of gravity is lowered

C become more stable centre of gravity is raised

D become more stable centre of gravity is lowered
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1 The diagram shows a pin being squeezed between a finger and the thumb.

finger

pinhead

Which statement is correct?

A The force of the pin is larger on the finger than on the thumb.
The force of the pin is larger on the thumb than on the finger.
The pressure of the pin is larger on the finger than on the thumb.

OO w

The pressure of the pin is larger on the thumb than on the finger.

12 The diagram shows the levels X and Y in a liquid manometer with the gas tap open.

gas supply
\
\'.

~liquid

The gas supply is now replaced by a new gas supply which has a pressure that is 2 cm
of the liquid above the previous gas supply.

What will be the new difference in height between level X and Y?

A 16 cm B 18 cm C 20 cm D 22 cm
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13  The diagram shows a marshmallow placed inside a bell jar with the tap closed.
bell jar
marshmallow
tape
tube\
The pressure of the gas in the bell jar is half of the atmospheric pressure.
The tap is then opened and the air from the surrounding rushes in through the tube.
What happens to the size of the marshmallow and the gas pressure in the
marshmallow?
Size of marshmallow Gas pressure in marshmallow
A decreases increases
B decreases decreases
Cc increases increases
D increases decreases
14  To calibrate a liquid-in-glass thermometer without using another thermometer, fixed
point(s) will be required.
Which statement is correct?
A  Only one fixed point is required.
B Both a lower fixed point and an upper fixed point are required.
C Any temperature above the melting point of liquid can be used as fixed points.
D The melting point and boiling point of the liquid in the thermometer are always the
fixed points.
15 A resistance thermometer has a resistance value of 20 Q and 80 Q when the
temperature is 10 °C and 90 °C respectively. What will be the expected temperature if
the resistance of the thermometer is 100 Q?
A 90°C B 107 °C C 117°C D 133 °C
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16  The diagram shows a thermocouple connected to a galvanometer. Two ends of the
wires are placed in junction P and Q respectively.

wire 1 wire 2

wire 3

P Q

However, the galvanometer does not show any deflection.

Which of the following is not a possible reason for the observation?

A

B
Cc
D

Wire 1 and wire 2 are made of the same material.

Wire 1 and wire 3 are made of the same material.

Both junctions P and Q have same temperature.

The galvanometer is not sensitive enough to detect the current.

17  The diagram shows a metal spoon in a cup of hot water.

metal spoon
TN

a cup of hot water

Why does the top end of the metal spoon becomes hot after a while?

A Heat transfers from the hot water to the top of metal spoon by radiation.

B Heat transfers from the hot water to the top of metal spoon by convection.

C Heat transfers from the surrounding air to the top of metal spoon by conduction.

D Heat transfers from the hot water to the top of metal spoon by conduction.
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18 A solid object with a mass of 5.0 kg is heated from 30 °C to 40 °C. The heat capacity
of the object is 500 J K'. Which expression gives the amount of thermal energy
required to raise the temperature of this object?

A 500x10

B 5.0x500x10

C 500x (273 +10)

D 5.0x500x (273 + 10)

19  The diagram shows the change of state of matter for 1 kg of steam into ice.

steam water water ice ice
A B C /S — )/ D
> 2= 2=/
100 °C 100 °C 0°C 0°C -10 °C

Which stage A, B, C or D involves the specific latent heat of vaporisation?

20 A studentis investigating the rate of evaporation of water.

The student can change the following:
1. the depth of the water;
2. the atmospheric pressure;
3. the temperature of the water.
How many of these changes, if any, would alter the rate at which evaporation occurs?

A 0 B 1 c 2 D 3
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21  The graph shows how the height of a water surface at a point in a harbour varies with
time as waves pass the point.

A Height
p
-
K_/ i Time
| |
= >
I q I
What are p and q7?
B q
A displacement period
B displacement wavelength
C amplitude period
D amplitude wavelength

22  Arripple tank is used to demonstrate refraction of plane water waves.

direction of |
wave travel

boundary

Which statement is true?

A Region X is deeper than region Y and the direction of wave travel bends towards
the normal at the boundary.

B Region X is deeper than region Y and the direction of wave travel bends away
from the normal at the boundary.

C Region X is shallower than region Y and the direction of wave travel bends
towards the normal at the boundary.

D Region X is shallower than region Y and the direction of wave travel bends away
from the normal at the boundary.
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23 The diagram represents circular wavefronts coming from point S. The wavefronts are
about to strike a solid boundary.

Which diagram correctly shows the reflected wavefronts?

A B

24  Which line shows the path of light ray after it passes through the glass block?

D
light ray > / > C
- B
glass block
A
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25 Which coloured light, red or violet, has a higher frequency and which one has a longer

wavelength?
Higher frequency Longer wavelength
A violet violet
B violet red
Cc red violet
D red red

26 The diagram shows a contactless payment system which involves the consumers
tapping their credit cards or debit cards on the card reader to make their payment. In
the process, a particular electromagnetic wave will be sent between the card and the
card reader.

What is likely to be this electromagnetic wave?

A Radio wave

B Ultrasound

C  Ultra-violet radiation
D X-ray

27 A person strikes a tuning fork near a wall.

What will happen to the frequency and speed of the sound as it travels from air and
through the wall?

Frequency Speed of Sound
A increases increases
B decreases decreases
C unchanged decreases
D unchanged increases
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28 The diagram shows an engineer standing at P overlooking an explosion at X.

30 m 30m

40 m 40 m

After the explosion, she hears two bangs. The speed of sound in the airis 300 m s™".
What is the time lapse between the two bangs?

A 0.12s B 017s C 025s D 0.34s

29 The diagram shows a negatively charged object subjected to a constant pulling force
and is moving to the right on a rough insulated surface at a uniform speed before
entering a uniform electric field. The electric force exerted on the charged object due
to the electric field is greater than the weight of the charged object.

. ANANANAAAA
object electric field

@ force

rough insulated surface

Which statement describes the motion of the charge in the electric field?

A The object will decelerate along the rough surface.

B The object will accelerate along the rough surface.

C The object will move along a curved path towards the top of paper.
D

The object will move in the direction that is perpendicular to the plane of this
paper.
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30 The diagram shows a positively charged acetate strip and a negatively charged
polythene strip that are freely suspended.

I/ﬂ’f I/ﬂ’ff

acetate strip polythene strip

When an object is brought either to the acetate strip or polythene strip, the strip moves
towards the object.

What is the state of charge of the object?

A

B
C
D

Neutrally charged
Positively charged
Negatively charged
Cannot be determined

31 The diagram shows an electroshock gun that law enforcement officers use to
immobilise a person. The gun delivers electric currentto a person and disrupts
voluntary control of muscles in the person.

During a single activation that last for 5.0 s, the electroshock gun can deliver a charge
of 100 mC with an average voltage of 350 V to the person.

What is the electrical energy transferred to the person?

A

7J B 35J Cc 7000 J D 35000 J
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32 Acellofe.m.f. 2.0 V is connected to a network of resistors shown.

5.0kQ 2.0kQ
—2.0V P Q
5.0kQ 3.0kQ

What is the potential difference across P and Q7

A 0.2V B 05V Cc 08V D 10V

33  The diagram shows a 6.0 V battery connected to a transducer and a fixed resistor.

The following information is provided:

Transducer Range of Resistance / Q
Light dependent resistor 4.0t0 10.0
Thermistor 3.0to 7.0

What is the reading of the ammeter when the transducer is exposed to high

temperature?
A 050A B 067A C 10A D 12A
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34 What will happen to a bar magnet if it is dropped too often?

A

B
Cc
D

The poles of the magnet will switch position.
Both ends of the magnet will have the same pole.
The strength of the magnet will increase.

The strength of the magnet will decrease.

35 A positive charge is moving into the plane of this paper.

Which diagram shows the magnetic field produced by the positive charge when viewed
from the top of this paper?

C

* K

36 What is the purpose of the split-ring commutator in a motor?

A To ensure that the current produced is a direct current.
B To ensure that the current produced is an alternating current.
C To ensure that the forces acting on the coil will always rotate the coil in the same
direction.
D To ensure that there is continuous electrical contact between the coil and the
external circuit at all times.
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37

38

Two circuits are set up as shown. The iron rods are placed close together, and are free
to move.

/S

ronrod —__| l \ \ \ l X | _—ironrod
L

What happens to the size of the gap at X when switch S is closed?

A It decreases.

B It decreases and then increases.
C It increases.

D It does not change.

The North pole of a bar magnet is pushed into a solenoid via end X, as shown in the
diagram. An electromotive force is induced which moves the galvanometer needle to
the left.

galvanometer

solenoid A @

Which action, using the same end of the solenoid, would produce the same deflection
in the galvanometer?

A Pulling a North pole out of the solenoid via end X

B Pushing a South pole out of the solenoid via end X

C Pulling the solenoid away from a North pole
D

Pulling the solenoid away from a South pole
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39 An a.c generator is able to produce a peak voltage of V when the coil is rotated with a
frequency of F.

What will be the new peak voltage if the number of turns of the coil is now three times
as before and the coil is rotated with a frequency of 2F?

A 3V B b5V C 6V D 8V

40 A transformer has 50 turns on its primary coil and 100 turns on its secondary coil. An
alternating voltage of 25.0 V is connected across the primary coil.

25.0V
EETU?,LYSCD" secondary coil
100 turns
What is the voltage across the secondary coil?
A 125V B 50V C 175V D 200V
—— END OF PAPER ——
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SECTION A [50 marks]
Answer ALL questions from this section.

1 Fig 1.1 shows a hot-air balloon rising with a constant velocity of 15 ms'. A sandbag For
was dropped by the pilot at time t = 0 s. Air resistance acting on the sandbag is ExaLT'”ers
considered to be negligible. se

15 ms
hot air balloon
w
Fig 1.1
(@) A person at ground level observed that the sandbag was moving up with an
initial velocity of 15 m s at the time of drop. Explain this observation.
................................................................................................... [1]
(b) Sketch the velocity-time graph of the sandbag for the first 3.0 s. [2]
velocity / m s
time /s
0
(c) Calculate the distance travelled by the sandbag between time t = 0 s and when
it reaches its highest point.
Distance travelled = ............... [1]
(d) Determine the distance between the sandbag and the hot air balloon at time
t =3.0 s. Show your workings clearly.
Distance = ............... [2]
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2 Fig 2.1 shows a side view of a windmill. For
Examiner’s
Use
windmill
tower
- - € wind force
_ _  Steel cable
$ 7 connected to
300 m another structure
frictional force acting 20.0m
on tower by the ground
7 “|ground
Fig 2.1

The windmill stands on a tower whose base is anchored into the ground. The centre
of the windmill is 30.0 m from the ground. The tower is held in place and connected
to another structure (not shown in the diagram) via a horizontal steel cable. The
steel cable is 20.0 m from the ground. The position of the combined centre of mass
of the tower and the windmill is within the tower.
(a) State the principle of moments.

...................................................................................................................... [1]
(b) It can be modelled that the wind force acts through the centre of the windmill.

When a wind force of 2000 N is acting horizontally on the windmill, the windmill

and the tower remains in equilibrium.

Calculate the magnitude of the frictional force acting on the tower by the

ground.

Magnitude of frictional force = ............... [2]
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(c) The combined weight of the tower and the windmill is 5000 N. The frictional For
force acting on the tower by the ground is 3000 N. Using a scaled diagram, Exab“'”ers
determine the magnitude and the direction of resultant force acting on the s¢
tower by the ground.

Magnitude = ...............
Direction = ...
(3]
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3 Inthe movie Spiderman, Spiderman attempted to use two flexible flag poles to shoot For
himself into the sky as if like a catapult. Fig 3.1 shows the set-up which Spiderman Exabn'”ers
attaches his web to the top of the flag poles. He then moves backwards to his final s€
position (as shown in Fig 3.2) just before shooting up into the sky.

web
flag poles
Spiderman
ground
Fig 3.1 Fig 3.2
(a) Describe the energy changes that have occurred when Spiderman moves
backward from his original to his final position as shown in Fig 3.1 and Fig 3.2
respectively. Assume the web is not stretchable.
...................................................................................................................... [3]
(b) The mass of Spiderman is 65.0 kg. When he released his foot grip from the
ground, he shot up to the sky with an initial speed of 40.0 m s'. When he is
at his highest point, he had a speed of 15.0 m s™'. The work done against air
resistance during this journey is 5000 J.
(i) Determine the loss in kinetic energy from the time he leaves the ground
to the time he reaches the highest point.
Loss in kineticenergy = ............... [2]
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(i) Determine the distance of Spiderman from the ground when Spiderman
is at his highest point.

4 (a) Fig 4.1 shows a plastic container with a lid cover. A lid tightener is used to
control the movement of the base of the lid. As a person flips down the lid
tightener, the base of the lid moves up and increases the volume of air in the
container. The container is air tight and it becomes difficult to remove the lid
cover.

lid tightener

lid cover
ibase of the lid

— //’
Fig 4.1

(i) Using the kinetic model of matter, explain why the air pressure in the
container decreases as the base of the lid moves up.

For
Examiner’s
Use
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(i) Explain in terms of pressure, why it is difficult to remove the lid cover For
when the base of the lid moves up. Exabnsigers
........................................................................................................... [1]

(b) Fig4.2 shows a hydraulic press that is used to lift up the body of the car during

the replacement of a car tyre. A force of 30 N is exerted on piston A.

g R handle

N
piston B with E
a diameter of \ i)
15.0 cm \

N o

\ piston A with

oil N a diameter of
& 5.0cm
W
Fig 4.2

(i) Using the idea of molecules, explain why a liquid, such as oil, is used
in the hydraulic press.
.......................................................................................... (11

(ii)  Calculate the force exerted on piston B.

Force=............... [2]
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5 Fig 5.1 shows a light dependent resistor (LDR) connected to a circuit. Fig 5.2 shows For
the relationship between the potential difference V across and the current | flowing Exalzn'”ers
through the LDR. s¢

resistor A V/V
90V —
0 /A
Fig 5.1 Fig 5.2
(@) Describe how the resistance of the LDR changes with light intensity.
................................................................................................... [1]
(b) Explain how the graph in Fig 5.2 shows that the LDR is a non-ohmic
conductor.
................................................................................................... [1]
(c) The resistances of resistor A and B are 1000 Q and 3000 Q respectively.
When the resistance of the LDR is 2000 Q,
determine, by showing detailed workings,
(i) the effective resistance of resistor B and LDR.
Effective resistance = ............... [2]
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(i) the potential difference across resistor A. For
Examiner’s
Use
Potential difference = ............... 2]
(iii) the current through the LDR.
Current=............... 2]
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6 A 2.4 kW water heater is connected to a 240 V main supply. For
Examiner’s
Use
(@) Calculate the current in the heating element of the water heater when it is
working normally.
Current=............... [2]
(b) The water heater is protected by a 13 A fuse.
Explain how the fuse works.
................................................................................................... [2]
(c) The water heater has double insulation. Explain whether it is necessary for
the water heater to have an earth wire connected to the casing.
................................................................................................... [2]
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7 Fig 7.1 shows the use of an electromagnetic relay switch to switch on another For
secondary circuit that is connected to a high voltage power supply. Exalznslgers
pivoted iron
armature
pivot point
,’ s O————
6.0V / A high voltage
- | power supply
— / : @) motor
— 1
T |
soft iron core contacts
Fig 7.1

(@) Explain how, by adjusting the resistance of a variable resistor, the motor in

the secondary circuit can be switched on.

................................................................................................... [2]
(b) State the pole at end A of the soft iron core when current is flowing through

the caoil.

................................................................................................... 1
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(c) Fig 7.2 shows a simplified diagram of the motor which is connected to the high For
voltage supply. Points P and Q are two corners of a copper coil. Exabnégers
copper coil
S permanent
magnet
Fig 7.2
(i) Name one electrical device that can be included into the circuit to
ensure that the coil in the motor will only turn in one direction.
.......................................................................................... [1]
(ii) At a particular instant, the magnetic force acting on the wire between
points P and Q is in the upward direction. Using the idea of magnetic
fields, explain why this is so.
.......................................................................................... [2]
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8 Fig 8.1 shows a set-up with two coils of wire wound around a soft iron core. For
Examiner’s
User
Fig 8.1
(a) State Faraday’s law of electromagnetic induction.
................................................................................................... [1
(b) Explain why the galvanometer shows a deflection when the switch is just
closed.
................................................................................................... [2]
(c) Suggest one change to be made to the set-up if
(i) the galvanometer is to have a continuous deflection at all times.
.......................................................................................... [1]
(ii)  the galvanometer is to show a larger deflection with the same power
input.
.......................................................................................... [1]
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Section B [30 marks]

Answer all the questions in this section.
Answer only one of the two alternative questions in Question 11.

9 [I-Fly is an indoor skydiving facility which uses high air speeds to keep a person For
floating in the air. Fig 9.1 shows a simplified setup of how high air speeds are Exag"”ers
projected onto the person (flyer). Air is drawn into the chamber using the wind se
blade. The shape of the chamber allows air to move upward at high speed. The
speed of the air is regulated by the speed of the wind blade.

~ _‘Hggt_going wind
flyer
. top chamber
safety net L7
\\h L
chamber _
high speed
wind
wind blade
/ ﬁ
airI:> ’%/ = L
|:> |:> moderately high speed wind
Fig 9.1
Fig 9.2 shows the power of the wind blade and the average wind force acting on a
person.
Average Wind 200 400 640 800 900
Force /N
Power of Wind
Blade / MW 2.0 3.0 4.0 5.0 8.0
Fig 9.2
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(a) State Newton’s 1t Law of Motion.

(b) Draw the free body diagram acting on the flyer when he is floating in the air.

Label and name all the forces.

(c) Using the data shown in the Fig 9.2, plot a graph of the average wind force

acting on the flyer against the power of the wind blade in Fig 9.3 .

900

800

700

600

500

400

300

200

100

Tanjong Katong Girls’ School 15

, average wind force / N

1.0

20 30 40 50 60 7.0 80
Fig 9.3
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(d) A person with a mass of 75 kg has signed up to be a flyer. For
Examiner’s
(i)  State the weight of the person. User
Weight=............... [1]
(ii)  Using the plotted graph in Fig 9.3, determine the minimum power of the
wind blade required to keep the person floating in the air.
Minimum power = ............... [1]
(iii) The power of the wind blade is adjusted to 5.0 MW. Using the data in
Fig 9.2, calculate the initial acceleration of the person.
Acceleration = ............... [2]
(e) Explain why it is important to have a safety net installed at the base of the top
chamber.
....................................................................................................................... [1]
Tanjong Katong Girls’ School 16 Sec 4 Preliminary Examination 2019
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10 (a) Fig 10.1 shows a light ray travelling from diamond to medium X. The diamond For
has a refractive index of 2.4. Exabnégers
1
medium X '
. boundary
diamond !
light ray | normal
Fig 10.1
(i) Compare the refractive index of medium X to that of the diamond. Use
Fig 10.1 to explain how you reach the answer.
.......................................................................................... [2]
(i)  If medium X is glass, the critical angle is found to be 39°.
1. State what is meant by critical angle.
.......................................................................................... [1]
2, A light ray strikes the boundary with an angle of incidence 42°. State
and explain what will happen to this light ray.
.......................................................................................... [2]
3. If medium X is water which is optically less dense than glass, state, if
any, the changes to the critical angle.
.......................................................................................... [1]
Tanjong Katong Girls’ School 17 Sec 4 Preliminary Examination 2019
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(b) Fig 10.2 shows a slanted lens with a focal length of 2.0 cm. The height of the For
object is 1.5 cm. The intersection point between the horizontal line and the ExalT'”erS
lens is the optical centre of the lens. The diagram is drawn to scale. s¢

| \
! \ :
. horizontal
object \ line
\
\\
Fig 10.2
(i) Define principal axis.
.......................................................................................... 1]
(i) InFig10.2,
1. sketch the principal axis and label the principal focal points of the
lens as f1 and f2.
[1]
2. sketch two rays from the tip of the object to locate the image of the
tip of the object. Mark this point with “X”. [2]
Tanjong Katong Girls’ School 18 Sec 4 Preliminary Examination 2019
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Either
11 Fig 11.1 shows a car equipped with a reverse parking sensor at the car’s back
bumper.

back bumper reverse parking sensor

side view of the car back view of the car
Fig 11.1
The reverse parking sensor uses ultrasound to measure the distance between the
car's bumper and nearby objects. The sensor is connected to a sound buzzing
system which will provide beep sounds in the car to alert the driver of the obstacles
while parking the car.

(@) Define ultrasound.

(b) Fig 11.2 shows a screen displaying the signal of one set of pulses picked up
by the reverse parking sensor.

emitted pulse returning pulse
Fig 11.2

The time interval between the two pulses is 800 pys. The ultrasound has a
frequency of 25 kHz and the speed of ultrasound is 330 m s™'.

(i) Using the idea about the molecular motion in air, describe what is
meant by “a frequency of 25 kHz".

For
Examiner’s
Use

Tanjong Katong Girls’ School 19 Sec 4 Preliminary Examination 2019
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(ii)  Calculate the distance (in cm) between the back bumper and the For

obstacle. Examiner’s
Use
Distance = ............... cm [2]

(iii)  On Fig 11.2, sketch the returning pulse for the same emitting pulse if
the distance between the back bumper and the obstacle is smaller than
the value calculated in part (b)(ii). [1]

(c) Sound wave comprises regions of compression and rarefaction.

(i) Explain, in terms of pressure, the meaning of region of rarefaction.
.......................................................................................... [1]

(ii) In Fig 11.3, line X represents the position of the air molecules in a
sound wave at a particular instant. The sound wave is travelling to the
right.

X 0 00 000000009 000009 8 o ¢
Y
Fig 11.3

1. In Fig 11.3, mark a distance equal to the wavelength of the sound wave
on line X. [1]

2, In Fig 11.3, mark the position of the centre of all compressions after
another 1%z period on line Y. [1]

3. Describe how you obtained your answer in part 2.

Tanjong Katong Girls’ School 20 Sec 4 Preliminary Examination 2019
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Or
11 (a) Fig 11.1 shows a simplified diagram of a power station that involves the For
combustion of natural gas to generate electricity. Water is directed into ExaLT'”ers
combustion chamber via a pipe. s€
|
—>» steam out
combustion
chamber
pipe cold water in
Fig 11.1
(i) Suggest an appropriate material for the pipe. Explain your answer.
......................................................................................... [1]
(i)  “Using natural gas to generate electricity is an environmentally friendly
method”.
Do you agree with this statement? Justify your answer.
.......................................................................................... [1]
(iii)  In 1.0 minute, 2.0 kg of water at 30°C is converted to steam at 100°C.
The specific heat capacity of the water and the specific heat latent heat
of vaporisation are 4200 J kg™ °C' and 2.1 MJ kg™' respectively.
1. Calculate the amount of thermal energy required to change 2.0 kg of
water at 30°C to steam in 1.0 minute.
Leave your answer to the appropriate number of significant figures.
Tanjong Katong Girls’ School 21 Sec 4 Preliminary Examination 2019
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Amount of thermal energy = ............... [3]

2, The efficiency of the system is 80%. For
Examiner’s

Calculate the power input. Use

Power input=............... [2]

(b) Nuclear energy is considered as a good source of energy to generate
electricity, however, the gamma radiation produced is extremely dangerous.

(i) Explain why some countries continue to use nuclear energy to generate
electricity despite the danger.

.......................................................................................... [1]
(ii) Gamma radiation belongs to a family of waves. Name this family.
.......................................................................................... [1]
(iii) Suggest why gamma radiation is extremely dangerous.
.......................................................................................... [1]
—— END OF PAPER ——
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Solution to Sec 4 Physics Prelim Exam 2019 Paper 1

1 C |6 c |1 |D |16 |A |21 |A |26 |[A |31 |[B |36 |C
2 A |7 D 12 | C 17 |\D |22 D |27 (D |32 |A |37 |A
3 A |8 B 13 |/A |18 |A |23 |[D |28 |[C |33 |D |38 |D
4 D |9 C 14 | B 19 |A |24 ' B |29 |A (34 D |39 |C
5 B 10 |[A |15 |C |20 |[C (25 |[B |30 |A |35 |B |40 |B
Qn | Solution Ans

1 Thickness of a fingernail is approximately 1 mm.
Note: A student can use his existing ruler to estimate that the C
fingernail must be around 1 mm.
2 To measure a length of several metres, the measuring instriment will
have to be measuring tape. Other measuring mstrumen can only
measure up to 1 m.
To determine the volume of the pipe, both e A
diameter of the pipe is needed. Thus inginstrument
will be vernier caliper. Laboratc)(y mll?\ met&g re only
up to 25.0 mm and onIy for exteri\l dla eter ’ 2\
;_!, x]j.‘ - o (\\\\' ks
3 Maximum resultant: forceBccum\Nhenall the three forces, aﬁé@n the
same direction ahd fhe value is 3+4+8+”I/5N\ N -
// \ P\ /_ (\:)\\
T us, optlon D |s po/ssmlg/resultant\fame . f\\?\}
A\
B ellmﬁé[tmp\ optlonA Wl||\be the r\oﬁt\% a possible value of the
) : %&p two forces and determine the maximum
vaI#Q\\ hus, if we pair up 3 N and 4 N forces, their
resultant for erw\\ be in the range of 1 N to 7 N. When this resultant
force is cohq‘élned with 8 N force, then the total resultant force will be
in the range of 1 N and 15 N.
4 When the car is accelerating, this means that the speed of the car is
increasing. This implies that the distance travelled by the car per unit
time (in this case, for every one second interval) should be
increasing.
D
Note: For option D,
the distance travelled in the 15t second (fromt=0stot=1s)=80m
the distance travelled in the 2" second (from t=1s to t=2s) = 110 m
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Action-reaction forces must be acting on mutually opposite bodies
and cannot be on the same body.

For option A, the pulling force on the block is due to the rope. The
tension (always acting away from the body of interest) experienced
by the rope is due to the block. See free body diagram below
illustrating the two forces

pulling force
./ tension force

Acceleration of the car (through the journey)
= rate of change in velocity

=10/2.0
=5.0m s? //
Using Newton’s 2™ Law, x&"/

PR o )
Resultant force, Fnet 1//\> ) ) ‘\Q@\
=mxa s ’\w,,,,ﬁ_,\_h\ Ny A7 @"‘ O
=1000x5.0 . N g o %%
=S000NCy | ‘»;\ R // \s//x\ Qv\\%

\\

~~~~~

‘and hehce @ ant force acting on the block, the
n of the blegzk ill be constant.

Note: Alth% @x‘t%e period of pendulum T is not dependent on the
mass, it is dependent on gravitational field strength g. T2=4 =1/ g.

Concept of flotation: Object or liquid of a smaller density will float
above the liquid of larger density.

Thus, liquid Q must have the smallest density and liquid S must have
the largest density.

Since liquid R floats on top of object P, density of object P must be
larger than liquid R.
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Let the length of ladder by | m. By principle of moment, taking
moment about point X,

anti-clockwise moment due = clockwise moment due to weight
to force F of the ladder

F x I sin 30°

500 x %2 | cos 30°
F

250 cos 30°

433 N

F sin 30°
F

Note:

(1) Perpendicular distance between line of action of the force F and
the pivot point X is | sin 30°

(2) Since the c.g of the ladder is at the mid-point of the ladder,
perpendicular distance between line of action of the force F and the
pivot point X is ¥z | cos 30°

10

There is no change in the base area. Thus, i-
gravity, the bottle with water will be {ess 5// e li ction of

the weight of the bottle with water is lik yfwg outsidesth Se area
of the bottle when dlsplazed slightly. '] JJ7

11

The pin is not meving. ‘Thus thebm |s/at equilibri w’ Thﬁ‘ rce
the p|n is equalxon the f|nger and on thgth nqb ,‘fl?@f

and the thumb i9 smallgr(ajs Compared to that at the
ife offfh@gln is Iargeé\éh the thumb.

\\\

12

Theb;e essure| G:Hehe ‘gas supp\(y}
= pres ydue to a Ilg;,uc‘molumn of 18 cm + atmospheric pressure.

Q\\
The new pre sg(re of the gas supply
= pressure\due to a liquid column of 20 cm + atmospheric pressure.

Thus, the difference in level X and Y = 20 cm

Note: Level X will have dropped by 1 cm and level Y have risen by 1
cm.

13

As air rushes in, the external pressure acting on the marshmallow
increases.

The resultant pressure hence produces a resultant force acting
inward towards the centre of marshmallow. The size of the
marshmallow decreases.

With a reduction in the size of the marshmallow, the area of contact
between the gas particles in the marshmallow and the internal
surface of the marshmallow decreases. Pressure in the
marshmallow increases.
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14

Fixed points must be easily reproducible and obtainable through any
physical processes. Two fixed points are required so that the length
of the liquid can be divided into equal intervals.

Note: Option C is not entirely correct as the fixed point must be below
the boiling point so that the substance remains in liquid state.

15

The two given temperatures are not 0°C and 100°C. Thus, the
temperature formula cannot be used.

Using the underlying concept that the change in the thermometric
property is directly proportional to the change in the temperature.

change in resistance = change in temperature
(80-20) Q =90°C - 10°C
60 Q =80°C

Using 10°C as the reference temperature,

When resistance changes from 20 Q to 100 Q, ch 8
=80 Q.

Corresponding change in temperatur / L
=80 /60 x 80
=107 °C " ; j

1

v

16

For thermo upie )b have deﬂectLol‘Jr forgaJVanomé}Y\ two
condt‘tlonsm stb et: > N\ RO

p’eramr%\dlﬁe};nc\\@&ween the hot and the cold

.

jun t|Qns ~ \\]
(2) Mesgf}bﬁngc g at(If\\‘é\tWO junctions must be of different

17

The focus of{hé‘huestlon is the metal spoon which is gaining heat
from the hofwater which has a higher temperature. Since the spoon
is a metal which a good conductor of heat and the spoon is in
physical contact with the water, the main process of heat transfer is
conduction.

Note: The initial temperature of the metal spoon is assumed to be the
same as the surrounding air.

18

In this case, the heat capacity of the object is given, rather than the
specific heat capacity.

Using Q = C A6,

Amount of heat, Q = 500 x (40 — 30) = 500 x 10
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19

Specific latent heat of vaporisation

= amount heat absorbed by 1.0 kg of liquid as it changes from liquid
to gas at boiling point

= amount of heat absorbed by 1.0 kg of gas as it changes from gas to
liquid at condensation point.

Boiling point = condensation point.

20

Rate of evaporation depends on how readiness the liquid molecules
at the surface of the liquid is able to leave the liquid, and this
depends on whether the liquid molecules have sufficient energy to
escape from the surface of the liquid.

In this case, atmospheric pressure and temperature of the liquid are
the only two factors that affect the rate of evaporation.

21

In this case, it is noted that p is not the maximum height of the water
surface at a particular point. Thus, p is the displacemen ,;«
water.

provide the mformatlon on period (the tim
complete one oscillation). &

22

d Z
The wavelength has increased as it tréyéjs from region

Frequency of wave remalnsfon%\tant (as,there is n@ .5 amm@

source). / """"""""""""" 200

\\ ,,,,, 0 Vo)

N
A, thls 1mpl|es that the speeﬁ‘ of'the w@‘e\\ﬁcreases
i<‘5 shﬁldwg; an_g raglen Y. QP
< OOPN 25
Usi /g the- c.on&ep”t/of refre t(on the duiéétlon of wave travel will bend
aw%ybfrom the ngrrqi&as%peed wave increases.
= (") \

Usmg VEN
Thus regloh

23

Strategy: | >
(1) Ske "|re gn@fwave travel and use the concept of reflection
(2) Wave ron\%€§ays perpendicular to the direction of wave travel.

corresponding reflected
direction of wave travel

one of the original
directions of wave
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24

Light ray bends towards the normal as it travels from optically less
dense medium to more dense medium, and vice versa.

light ray

v

v

glass block

25

Using infra-red radiation and ultra-violet as reference, red light will
have a larger wavelength and smaller frequency than the violet light.

26

27

compared to that in the/uf th
in the air. / / ~

[
VN i
\

However, as there is no chang\e m tﬁ'e sou% the requ?hby’of the
— (8

S

28

eard byT/I'fV errgm\aé\l\ls th\e{“s@rt]‘nd that travels
source- I(m

\
}&\thls soq{q@t\g\reach the engineer

The secondsound heard by the engineer is the sound that reflected
on the vertical wall on the right.

Distance travelled by this sound to reach the engineer (See below)

=3 x v 10? + 40

=124 m

10 m 30 m

40 m ! 40m
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Time lapse between the two sounds
=(124-50)/300
=0.25s

29

Initially, the force applied on the object is equal to the frictional force
(since the object is moving with constant speed).

When the negative charged object enters the electric field, there will
be a downward electric force acting on the object and pressing the
object against the rough surface. The frictional force acting on the
object will increase.

By Newton’s 2™ Law, as there is a now resultant force acting on the
object opposing the motion. The object will decelerate.

Note: The direction of electric field shows the direction of the electric
force acting on the positively charged object.

30

can cause an object to be attracted to a charged o L, Or the other
hand, an object that is oppositely charged can alsc ‘
charged object.

Thus, only repulsion can deteinlne;gstﬁwfé -anyobject.

31

Using def|n|t|on of eIthrbmotLye fokce £ = W /Q V (‘;\?}Q ¥

=€ xéd \
50 x 100'x 0 3\

32

2.0kQ

+2'0\¥%%—2.0v

5.0kQ 3.0kQ

]|

Potential at P

= 2.0 — potential difference across 5.0 kQ
=2.0-1.0

=1.0V

Potential at Q
= 2.0 — potential difference across 2.0 kQ

Potential difference acrossPandQ=12-1.0=0.2V
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33

The symbol shown is the symbol for thermistor. At high temperature,
thermistor will have low resistance.

Total effective resistance in the circuit=3.0+2.0=5.00Q
UsingR=V /1,

ammeter reading=R/V=6.0/50=1.2A

34

This is one of the method to demagnetise a magnet. When the
magnet is dropped onto the floor, the energy absorbed by the magnet
will disorientate the atomic magnets and hence the atomic magnets
will no longer align themselves in the same direction. Thus, the
magnet will lose magnetism.

35

This is a recall question. Flow of positive charge is equivalent to the
flow of conventional current and hence the motion of posntlve charge
will create a magnetic field. Using right hand grip rule
pointing into the paper, the direction of magnetlc field v
wise direction (as given by the fingers). Y

36

This is a recall question. The ultimate functl [ N
commutator is to ensure the direction e coil'iswal)
in the same direction so thatt Qcon w waystur /in the'sam

direction at all times. /j’ i

37

| iron rod

Both iron rods will be magnetised with opposite polarities as shown
above. Since unlike poles attracts, the spacing at X will decrease.

38

galvanometer

solenoid

The induced current in the solenoid will flow such that it can induce a
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N-pole at X when the magnet moves into the solenoid at X.

Thus, to create the same deflection, the cause should be able to
create a N-pole at X, that is, pulling a S-pole of the magnet out from
X and pulling a solenoid away from a S-pole.

39 | By Faradays’ Law of electromagnetic induction, the magnitude of the
induced emf is directly proportional to the rate of cutting of magnetic
field lines by the conductor.

Thus, when the number of coils increases to three times as before,
the induced emf will be 3V.

When the frequency of rotation is now 2F (twice of the original rate of
rotation), the induced emf will be 2 times of 3V, that is 6V.

40 Usin Ny = Ys

g Ny Vp'

Voltage across secondary coil, Vs = 100 / 50 x 2
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Solution to 2019 Sec 4 Physics Prelim Paper 2

Section A
Qn | Solution Marking Scheme
1(a) | Due to inertia, the sandbag will have a reluctancy to change B1

its state of motion and will appear to move with an initial
velocity of 15 m s™.

(b) locity / m s /»
velocity /'m 51 - B1 — straight line
with gradient of 10
m s
0 >time/s | B1 - coordinates of
yll the critical points.
Z
(c) | Distance travelled 3
= area under the v-t graph frqm t 1 ge V ./ 4 A
=% x15x1.5 /4 Q{\f?}
=11m alsoaccet113m gl )~
( Pt ) o %«g@
(@ - / N o™
1:“ V= \y l"'——— ——————— \T) l—q ————————
/ gigtaﬁde\)eyélle @@ﬂgﬁ)alr
| balloon”” >
\ \ﬁ __________
A \& __ \\3 _part (c)’s answer
( 5 ' é\
t= 0\%&;«5 g@g t=30s
Att=3.0s sar}q@éb is back at the original drop off point.
o\
Distance between the sandbag and the hot air balloon
= distance travelled by the hot air balloon from the original M1 — student shows
drop off point attempts to find this
=3.0x15 value
=45 A1
2(a) | Principle of moment states that when an object is in B1

equilibrium, the total clockwise moments about a point is
equal to the total anti-clockwise moments about the same
point.
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(b) By principle of moment, taking moment about the point at
which the steel cable is connected to the windmill,

fr x 20.0 = 2000 x (30.0 — 20.0) M1
A1

fr=1000 N

(c) Normal reaction force on the tower = 5000 N
Frictional force on the tower = 3000 N (to the left)

Scale: 1.0 cm to 500 N

M1 — correct
drawing

)\1 — correct

magnitude

— correct
irection

S
%\ frictional force, 3000 N
(6.0 cm)

et

Resultant force = 11.7 x 500 = 5850 N
(also accept 5550 N to 6150 N)

Direction = 59° clockwise from the frictional force
(also accept 56° to 62°)
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3(a) | The chemical potential energy possessed by Spiderman is B1
converted to work done on the ground by his foot as
Spiderman is walking backwards.
This energy is then converted to elastic potential energy of the
flag pole. B1
The total energy in the system remains a constant. The loss in
chemical potential energy of Spiderman is equal to the gain in
the elastic potential energy of the pole. B1
(b) | Loss in kinetic energy
= initial kinetic energy — final kinetic energy M1
=% x65.0 x40.0%2 - %2 x65.0 x 15.0?
= 44687.5 X
~ 44 700J // ?— accept only 3
g " & )
_ C Py ’ 4 _
(c) | By conversation of energy/j;_:‘*) ) U c n/
( } \, /J’ ,j C (\ Jk/
‘‘‘‘ S/ - \V
loss in kinetic energy galmnGPE \—" %O\L’
*work done agalnst;a;r re5|star<18:e\\\§ M1
A1
4(a) | As the b?as@f«the [Qméves “WHis increases the surface B2 — student’s
(i) area atw bethé air molg\qy s hitting the internal surface of answer contains all

the container; \)\N\\\’

The number of\ér molecules hitting per unit area of the internal
surface of container (that is, the frequency of collisions of the
air molecules with the internal surface of the container)
decreases.

Since the amount of force exerted by each air molecules on the
internal surface of container remains unchanged during
collision, the pressure of the air in the container decreases.

the three points

B1 — student’s
answer contains all
one to two points

BO — student’s
answer does not
contains any of
these three points

Note:
Total force exerted by molecules
Pressure =
Total surface area
Force exerted by one molecule X Total no. of molecules
Pressure =

Total surface area

www.KiasuExamPaper.com
448




Pressure = Force exerted by one molecules X frequency of collision

(ii)

The atmospheric pressure acting on the lid is much larger than | B1
the pressure of the air in the container. A large upward force is
needed to overcome this pressure difference.

\) \
23
<~“If 1 @) 08\\\3
> (&
o
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(b) Molecules are closely packed due to strong intermolecular B1

(i) forces of attraction, however, the molecules are still free to
move.

(i) Pressure on piston A = Pressure on piston B

FA/Aan = Fs/AB
30 _ Fg M1
n(2.5)%  m(75)
Fe = 9x30
Fe = 270N A

5(a) | As the light intensity increases, the resistance of LDR B1
decreases or vice versa.

(b) | The graph does not shows a straight line passing through the | B1
origin, that is, potential difference across LDR is not directly
proportional to the current flowing through it.

(c) Resistor B and LDR are connected parallel to each

(i)

1 1 1 ’,
0
i‘r .-’ \/ \X}
\r— ¥ \\ \ /;

(ii)

M1

A1 - accept 2 sf
only

(iii)

p.dacross LDR=9.0-4.1=49V
UsingR=V/I,

Current through LDR
=V /R

=4.9/2000
=0.00245 A

= 0.0025 A

M1

A1 — sf must be
consistent with part

(ii)
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6(a) |UsingP =1V,
Current through the heating element
=P/V
=(2.4x103%)/240 M1
=10A A1
(b) | When there is a current exceeding 13 A, the fuse will be B1
heated up and melt when the melting point is reached.
This cause the circuit to be an open circuit and current will no | B1
longer flow through the appliance. Hence, this protect the
appliance which can be damaged due to over-heating.
(c) When the water heater has double insulation, this means that | B1
the outer-casing is made of non-electrical conducting matergéf’.m‘\z
hug\‘/
::\“ zz;p }:
7(a) alle 61%2 $tudent s
3r contains all
: (af{ he three points
The lncrease in the clgﬁent wnl mérease the magentlﬁ ﬁeld B1 — student’s
stren th |n the ‘coil an the {ﬂ Trorr 'o)<e will beépfﬁé etised answer contains all
and qome\a str ger magnbt KL \‘\\K one to two points
Due to 'nd\ucea/m/agn t one e &f the iron armature will | BO — student’s
be attracte wards fhe so ore and the turning effect answer does not
on the irol \arm/a ure W|ll the contacts and close the contains any of
circuit connecting to @%otor and motor is switched on. these three points
A
(b) | South pole. B1
Note: Student needs to first establish the direction of current
flowing in the coil and then apply right hand grip rule.
(c) Diode B1
(i)

Note: Diode only allows current to flow in a single direction.
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(ii)

The magnetic force on the wire PQ is in the upward direction
as the magnetic field strength below the wire PQ is larger than
that above the wire PQ.

The difference in the magnetic field strength is due to the
interaction of the magnetic field due to the current that is
flowing from Q to P and the magnetic field due to the
permanent magnet.

B1

B1 — student is
required to state the
direction of the
current in wire PQ

8(a)

Faraday’s law of electromagnetic induction states that the
magnitude of the induced emf is directly proportional to the
rate of cutting of magnetic field lines by the conductor.

or
Faraday’s law of electromagnetic induction states that the

magnitude of the induced emf is directly proportional to -
rate of change magnetic flux linkage with the conductor’

(b)

flowing through coil A result in an increase i
field strength experienced by coiI B

/ ‘\ \

When the switch is first closed, the incrgiiin
By Faraday’s Law, there |s an mduced emf m coil B. Since it
is a closed circuit between' coil B anlsl the galv nomet her@

is an induced Qurrenf\ﬂowmg/th\ough galvan/o ter Wh'CEK\“%
shows a deﬂectlon 2 < \\ <) A\

/\ \\
\/’ 1

B1

(c)
(i)

The atfenes is }Xaped b/y\a\izltemafﬁgﬁq?ﬁent supply
- m can @rb\kiuce a continuous

reiy

in c@@\\\}‘
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(i)

One of the following:

- decreasing the number of turns in coil B
(explanation: use Ns/Np = Vs/Vp and P = IsVs, since Vs
decreases)

- increasing the number of turns in coil A
(expalanation: use Ns/Np = Vs/Vp and P = [sVs, since Vs
decreases)

- Use a more sensitive galvanometer
(explanation: greater deflection for the same amount of
current flow through the galvanometer)

- Use connecting wire of a lower resistance
(explanation: will give a larger amount of current flow for th
same power output, use P = I’R)

(Do not accept open and close the switch faster as
not affect the rate of cutting of magnetic field lin
conductor. The mangetic field is produced at

B1

the switch is just close) N\ ’,

o

N
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Section B

Qn Solution Marking Scheme

9(a) | Newton’s 1t law of motion states that an object will remain at | B1
rest or continue to move with a constant speed along a
straight line unless a resultant force acts on the object.

(b)

upthrust / upward B1 — students
force / wind force name the two

forces correctly

B1 — both arrows
must have the

same length
weight of person
(c) Average f
Force/N X "4
900 - < * 1 — correct
76 C\) i ple}@(fg of points
800 e 4 %E}%
1] ) 5> (ri & B1 — correct shape
7007 <\ B N ar {\E;}j\ O(\\\X of graph (no marks
/J % \ /s (5\ 3) aQQ if student draws a
\) 2]

oS = straight line)
/X? e

\\\jzzg s | \

\
T A -
1 02)\\\ \\\\e"\\
@Lsf i ey
300\ o)
)
200 ‘\}\@
100 /
A Power /
10 20 30 40 50 6.0 7.0 80  mMw
(d) 750 N B1
(i)
(i) From the graph, B1 — allow ecf from
part (c)

the power required = 4.6 MW
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(iii)

Corresponding wind force = 800 N
Using Newton’s 2" Law,
Fret=mxa
800-750=75xa

a=0.067 ms? (2 sf)

M1

A1 — accept only 2
sf

(e)

As the wind force can be smaller than the weight of the
person, the person will descend vertically and a safety net will
be able to prevent the person from any impact with the base of
the chamber.

B1

10(a)
(i)

medium X is higher than the speed of the light ray i

diamond. //

dlamond TN

(ii) 1.

Critical angle is the angle ofmcrden\cewhen Ilght |s (,\U

travelling from an op‘ticauy denser’ medlum j@ less de&%
medium andr{%iang )I refraeﬁd s\

\
90

_,\¢

(ii) 2.

As the angle of incidence is larger: than\t ﬁ@ﬂﬁcal angle, the
[ Y, ‘wﬂlgo /th ugh~10ta internal refléb ion

4\

eﬂéctlcm }( e @Qj\e\bf reflection will be equal to

N Ny
o

AN

B1

(ii) 3.

Critical angle |\§§bﬁéﬂer than 39°.

Note: For the same angle of incidence, the light ray will bend
more away from the normal if medium X is water. Thus, this
implies that the critical angle will not need to reach 39° for
angle of refraction to be 90°.

B1

(b)
(i)

Principal axis is defined as a straight line passing through the
optical centre and perpendicular to the vertical plane of the
lens.

B1
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(i)

Marking points:

1. Correct construction of principal axis aw
focal points x /

'¢

2. - Ray from ol{( pass thr /du,gh optical centre

m\ﬂe\to(p{ ﬂp Iams@ assing {\\\X

iAo

> Pripcipal axis
= N
~ & f2
N~ —~ ) ]
; —~ Horizontal
—+ Object -
J \ ™ N line

o\

/

B2 —all 4
N ct marking

Cpoint

B1 marks —only 2
or 3 correct

(allows ecf from
part (ii)1.)

\tfbem;@&ge &\\

@ S (®
U~ G

e
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Either

11(a) | Ultrasound is defined as sound with a frequency that is greater | B1
than 20 000 Hz.
(b) It means that for every one second, the particle will make B1
(i) 25000 complete oscillations about its undisturbed position.
Note: Do not accept the source generates 25000 completes
waves in one second.
(i) Distance between the obstacle and the back bumper
= 7 x total distance travelled by the ultrasound M1
= %2 x ( speed of sound x time taken )
=% x 330 x 800 x 106
=0.132m
=13.2cm AT
(iii) :
A WB1— the returning
' Ise should have a
larger amplitude
. Jl4and nearer to the
":', 1 ¢/ emutgeg'bulse
A \ \__ — %u E;C}
elmtted pulse \fretumlpg pulse : ’ Q\»\\\X
(c) efac;ﬁon is eg‘;on in tﬁe sound ve w ﬁ\\has the B1
(i) Iow stalr ptes (the a;al tﬁaftlclgﬁgaké* e furthest
et (0 QO
s o {;}: \ \ \?
(i) \ /\ S Gne Wavel : .
1. N \ . B1
\ : (‘)\o ! i
2 (2 ! !
. \
Y % 4 ® B1
3. After 1 period, all the particles will have returned back to the
original position. When another %2 period has progressed, all | B1
the rarefaction zone will be changed to compression zone.
The particle at the centre of rarefaction would have moved to B1

its furthest point and returned back to its undisturbed position
and will now be at the centre of compression zone.
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Or

11(a) | Copper metal.
(i)
Copper is a good conductor of heat and resistant to corrosion. | B1
(i) Agree. Comparing to generate electricity using burning of Either one.
fossil fuel, the by-products generated are less harmful.
B1
Disagree. Natural gas is a non-renewable source of energy
and will be depleted. There are by-products released to the
environment during the combustion and this can pollute the
environment.
(iii) | Amount of thermal energy to change 2.0 kg of water to steam
1. in 1.0 minute
= amount of energy to increase the temperature of wate
+ amount of energy to convert water at 100°C to v_;-;:
=mcAB +ml QQ
=2.0x4200 x (100 - 30)+20 2\1x/1\ >
SIS £ M1 ;\c&rect mc A8
=590 000 (2 sf) + 4 200 000 ‘ W\\ correct m lv
=4790000J, | / , O \,\\\x A1 - accept 3 sf
7] / — _ <O\ only.
/ [ N\ N o eR
2.
M1 — finding useful
power output
power mput = g\l@.@\ 80 x useful power output
=(100/80) x (4 790 000/60)
=~ 100 000 W (2 sf) A1 -2 sf
(b)(i) | A small amount of the raw material (radioactive substance) B1
can help to generate a large amount of electrical energy.
(i) Electromagnetic wave B1
(iii) Gamma radiation has extremely high frequency and hence B1
ionising power. Exposure of gamma radiation can lead to
mutation of cells, cause cancer and lead to death.
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1 Which of the following statements is CORRECT?

A The length of a bus is about 1 x 102 m.

B The diameter of an atom is about 1 x 107> m.

C The diameter of the Earth is about 1 x 10”7 m.

D The thickness of a human'’s hair is about 1 x 1072 m.

2 Figure | shows the reading of the zero error of the micrometer screw gauge.
Figure Il shows the reading of the same instrument when it is used to measure
the width of an object.

15
0=__ ~
E 10 012 3 4¢E
— L1 I I 1F— 2
= mm{ T 1T 1 I
_.1} [~
Figure | Figure Il
What is the actual width of the object?
A 4.63 mm
B 4.73 mm
C 4.83 mm
D 4.85 mm
3 A car travels for 10 m in 2 seconds.
What can be deduced from the information given?
A The average speed of the car is 5 m/s.
B The car travels at a constant speed.
C The maximum speed of the car is 5 m/s.
D The minimum speed of the car is 5 m/s.
Sec 4E Physics P1 Page 2 of 19 USS Prelim 2019
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The diagram shows a trolley that starts rolling down a sloping runway
connected to a flat floor. Assume all the surfaces are frictionless.

Which of the following velocity-time graphs best illustrates the motion of the
trolley?

-1
v/ims™' vims' vims v/ims'

Vv NN

t/s t!; t/s t/s
A B C D

The total mass of a skydiver and her equipment is 80.0 kg when she jumps
from an aircraft. When the parachute just opens, she decelerates at 2.5 m/s?.

What is the tension in the cord at this instance?

A 200 N B 600 N
C 800 N D 1000 N

A hollow rectangle 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/cm?.

5C,V é '_73cm

4ch Y, ___?20m

10 cm

What is the mass of the block?

A 14g
B  400g
c 1400 g
D 2000g
Sec 4E Physics P1 Page 3 of 19 USS Prelim 2019
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7 The figure below shows a metre rule hanging from the ceiling using two ropes.
Two weights, 12 N and 20 N, are attached to the metre rule.

rope 1 rope 2
A Tl A T2
|
<>
20 cm 45 cm 20 cm
20N

Assuming the weight of the metre rule is negligible, what is the tension T>?

A 11N B 12N
C 21N D 32N
8 The diagram shows the first step in an experiment to determine the position of

the centre of gravity of mass of an irregular shaped card.

irregular P
shaped card
R
string
Q
bob

What is the next step in this experiment?

A find the mid-point of PQ

B hang the card from R

Cc measure the mass of the card

D measure the thickness of the card

Sec 4E Physics P1 Page 4 of 19 USS Prelim 2019
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9 Which of the following objects is in neutral equilibrium?

A a pencil balanced on its sharp tip

B a playground swing that is at rest

C a traffic cone that is upright

D an ice cream cone resting on its slant edge

10 The diagram shows a mercury manometer connected to a gas container. The
density of mercury is 13 600 kg/m3. The gravitational field strength g is 10 N/kg.

4 P to gas container

0.600m

V ]0.2oom

mercury

What is the pressure difference between the gas in the container and the

atmosphere?
A 27 200 Pa B 40 800 Pa
C 54 400 Pa D 81 600 Pa

11 A lift of mass 1000 kg rises 50 m in 2.0 minutes.

If the efficiency of the lift is 80 %, what is the power supplied to the motor?
(The gravitational field strength on Earth, g, is 10 N/kg.)

A 3.33 kW
B 5.00 kW
C 5.21 kW
D 250 kW
Sec 4E Physics P1 Page 5 of 19 USS Prelim 2019
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12

13

14

A tungsten wire has a resistance of 30 Q at -10 °C and 50 Q at 90 °C.
What is the working temperature of the wire if its resistance is 70 Q?

A 100 °C B 170 °C
C 190 °C D 210 °C

Diagram | shows a thermocouple with junction P and Q. The millivoltmeter
shows a deflection that depends on the temperature difference between the
junctions P and Q. Diagram Il shows how the temperature difference between
junctions P and Q corresponds to the deflection in the millivoltmeter.

temperature difference between P and Q/ °C
A

120
sof !

40 |/ 5

P ! | i
Diagram | Q ' ' S
0Op 10 20 30
deflection on meter / mV

Diagram Il

If P is placed in a substance of 20 °C and Q is placed in another substance of
higher temperature, a deflection of 30 mV is seen.

What is the temperature of Q?

A 20 °C B 100 °C
C 120 °C D 140 °C

A gas in a sealed cylinder with fixed volume is heated.
Which of the following does NOT increase as the gas is heated?

A The average distance between the gas molecules.
B The average kinetic energy of the gas molecules.

C The average number of gas molecules hitting the cylinder walls per
second.

D The average speed of the gas molecules.

Sec 4E Physics P1 Page 6 of 19 USS Prelim 2019
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15 The diagram below shows the cross-section of a plastic container that a
manufacturing company has created.

plastic cover
[ 7 and box

black —
inner walls T—Vvacuum

The company claims that the container can keep food warm for a duration that
surpasses other brands of container. It offers the following explanations to
justify their claims:

1. The plastic cover will reduce heat loss through conduction as plastic is
a poor conductor of heat.

2. The black inner walls will absorb heat from the environment to keep food
warm since black surfaces are good absorbers of heat.

3. The vacuum between the interior and exterior walls of the container will
prevent heat losses to the surroundings through conduction, convection
and radiation.

Which of the statements is/are CORRECT?

A 1 only B 1 and 2 only
C 2 and 3 only D All of the above

16 The graph shows the change in temperature when heat is supplied at 200 W to
1 kg of the substance.

Temperature / °C

4
100
/r
/
0 50 100 T;ime / min

The specific latent heat of vaporisation of the substance is J/kg.

A 4 000 B 6 000

Cc 240 000 D 360 000
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17 A pin is placed in front of a plane mirror as shown.

Where is the image of the pin?

V pin

Qe

(P
L =)

18 The diagram below shows an image of an object formed by a thin converging
lens.

T . HH _"'.HE“:" thin converging lens 1] 11 4T

1T AT HENE AN NS S AN AN NAA RN NAN S AN REREE DS NE A AR R
] . i T1 YI 1 I T [ 11 i1

REEN _ 1 NN AR i 1] BN NN I 1 IN gEEE

13 IR N _ eame EB L i’ AT I 1T _L‘ LLf | -.|.._

. T T e e e e R
T IS SRR NE R SnRs RNNRE AR RRRNE AuESE ISRRS SRR EE RARE] AREE

o 8 T A NS End REEEE SR S S 1

- : NN n -i— i | | HHH " ; 1 :“ 1 :._7. - _]'..
1T i B 1T o T image | HH 11
1 i - object H LT WS N ISEE N N

1 H-HHAHT ] HH I ;TT. +HH HH hu :
1T T T T 1 11T 1T i '

1] §an anm T SESEnas Snanaauned anndl Runey Snnn
T 1 ] 1T . T HiE | i it | |

T . gEiieE =58 TR R ) R e
1 L] NN B B N A EEY AEnEN FAR N R

8 g §1sa2d 18 sgeEss } . "-:*Yi’li 1 !

T e L e e e e e e

. T R W W ESEEE NN B

R SsAd AR R4 NENE) AR SN RAREH AEuch (HNAH NUBSA RANRY NCRSA NENDA ARNRH SR HEEE

The lens is replaced with another lens of twice the focal length.
What are the properties of the new image?

A real, inverted, diminished
B real, inverted, same size
C real, inverted, enlarged

D virtual, upright, enlarged
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19 The diagram below shows circular wavefronts radiating from a point source P.

wavefronts

W

The point source is then set to vibrate with a gradually decreasing frequency.

Which of the following shows the possible resulting wavefronts?

©@ ©
®© ©

20 The wavelength of X-rays is roughly the size of an atom.

A
Cc

What is the frequency of the X-rays?

A 1x 100 Hz B 3x 108 Hz
C 1x 10" Hz D 3 x 10" Hz
Sec 4E Physics P1 Page 9 of 19 USS Prelim 2019
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21 Sonar waves are emitted from a surface vessel to determine the depth of the
sea. The emitted signal and its reflection from the sea bed are displayed on the
screen of a cathode-ray oscilloscope as shown below.

transmitted signal reflected signal
Given that the speed of sound in water is 1200 m/s and that the time-base of
the oscilloscope is 8 cm/s. What is the depth of the sea at this point?
A 450 m
B 800 m
C 900 m
D 7200 m

22 The frequencies of two musical notes X and Y are 256 Hz and 512 Hz

respectively.
If X and Y have the same amplitude, which of the following statements is/are
TRUE?
1. Y has a higher pitch than X.
2. The loudness of X is larger than that of Y.
3. The wavelength of Y is longer than that of X.
A 1 only
B 3 only
C 1 and 3 only
D 2 and 3 only
Sec 4E Physics P1 Page 10 of 19 USS Prelim 2019
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23 An electron is projected at right angles to a uniform electric field E as shown in
the diagram.
»
>
> E
A
'b electron
In the absence of other fields, in which direction is the electron deflected?
A to the left
B to the right
C into the plane of the paper
D out of the plane of the paper
24 A bird is seen standing safely on a high voltage transmission line.
Which statement best explains this?
A The body of the bird has a high resistance.
B The scaly feet of the bird are good insulators.
C The trapped air in the feathers of the bird acts as an electrical insulator.
D There is negligible potential difference between the two feet.
25 The diagram below shows two copper wires X and Y. Both wires have the
same volume and wire Y is four times as long as wire X.
L 4L
4 < >
X Y
What is the ratio of the resistance of wire Y to resistance of wire X?
A 4:1 B 8:1
C 16:1 D 64:1
Sec 4E Physics P1 Page 11 of 19 USS Prelim 2019
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26 The diagram shows a circuit containing five resistors connected to a battery.

Through which resistor is the current the smallest?

27 The diagram below shows a circuit with a variable resistor and light dependent
resistor (LDR) connected in series.

6V

When light shines brighter on the LDR, what will happen to the reading on the
ammeter and voltmeter?

ammeter reading voltmeter reading
A increases increases
B increases decreases
C decreases increases
D decreases decreases

28 An electrical circuit uses insulated copper wire and the wire overheats.

Which of the following correctly explains how the wire should be replaced to
prevent it from overheating again?

A Use thicker copper wire which has less resistance.
B Use thicker insulation to reduce conduction.

C Use thinner copper wire which has more resistance.
D Use thinner insulation to reduce conduction.

Sec 4E Physics P1 Page 12 of 19 USS Prelim 2019
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29 Ben connects a fuse along the neutral wire of a fan.

Which of the following statement(s) is/are CORRECT?

The fan will be safe to touch after the fuse blows.

2. When there is a large current, the fuse will blow and prevents the fan
from overheat.

w

There is no current passing through the neutral wire after the fuse
blows.

3 only

1 and 2 only

1 and 3 only

oo w >»

2 and 3 only

30 The ends of three metal rods are tested by holding end Q of rod 1 close to the
others in turn.

R T
Q S U
rod 1 rod 2 rod 3

The results are as follows:

End Q attracts end R.
End Q attracts end S.
End Q attracts end T.
End Q repels end U.

Which metal rod is a magnet?

A rod 1 only
B rod 1 and rod 2
C rod 1 and rod 3
D rod 3 only
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31 A piece of steel can be magnetised by stroking it with a magnet.

magnet

When the magnet is moved in the direction shown, which poles are produced
atXand at Y?

X Y
A North North
B South North
Cc North South
D South South

32 A soft iron rod is attracted by a bar magnet as shown the diagram below. When
a plotting compass is placed at X, the needle points in a direction as shown.

)x

__— bar magnet

- soft iron rod
Y H/

~ 7

Which of the following shows the correct direction of the compass needle when
it is moved from position X to Y. (Ignore earth’s magnetic field)

A
B ©
c ©
b ®
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33 The diagram shows a wire AB that is bent into a U-shape and placed along the
earth’s north-south direction. Two plotting compasses are placed at the
positions X and Y. The compass at X is above the wire.

®.

N

A B

What will happen when a current flows from A to B in the wire?

compass at X compass at Y
A deflects to the right remains in the position shown
B deflects to the right deflects to the left
C deflects to the left deflects to the right
D remains in the position shown remains in the position shown

34 Two iron bars P and Q are placed inside two solenoids as shown below.

A= Sl A A A

P Q

240V
of‘\Jc

What will happen to P and Q, when the solenoids are connected to an a.c.
power supply?

A repel each other

B attract each other

C oscillate towards and away from each other.
D oscillate upwards and downwards
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35 Two long parallel wires PQ and RS are connected to batteries as shown in the
diagram. PQ can move freely in any direction but RS is fixed.

P R
free to. ,
move fixed
Q S
When both switches are closed, what happens to wire PQ?
A PQ moves away from RS.
B PQ moves towards RS.
C PQ moves in a direction into the plane of the paper.
D PQ moves in a direction out of the plane of the paper.

36 The diagram below shows the circular anti-clockwise path of a charged particle
in a field. The direction of the field is out of the paper.

- -

[ ] L] ® L] L] L] [ ]
-
L ] e, o L ] e e L]
[ ] L] [ ] L] [ ] L] [ ]
L ]
]
N ’
[ ] LA L] e ‘e L]
L] L] [ ] L] [ ] L] L]

Ignoring the effect of gravity, which of the following correctly describes a
possible state of charge of the particle and the nature of the field?

charge field
A negative magnetic
B positive electric
C negative electric
D positive magnetic
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37 A bar magnet is dropped through a loop of copper wire as shown.

—— bar magnet

copper loop

Which of the following statement(s) is/are CORRECT?

1.

w

OO w >

When the magnet approaches the copper loop, a current is induced in the
loop that flows in clockwise as seen by the observer from the top of the loop.

When the magnet moves through the copper loop, the current induced in
the copper loop sets up a magnetic field that always repel the magnet.

Heat is produced in the copper loop.

2 only
1 and 2 only
2 and 3 only
3 only

38 The diagrams show three generators, X, Y and Z.

coil rotation soft iron
\_N_‘)%rotalion i i
) rotation
g coil E i / S
_] (%) cylindrical —

axis —-/—4

magnet coil

X Y Z

Which is/are alternating current generator(s)?

A X only
B Y only
Cc XandY only
D X and Z only
Sec 4E Physics P1 Page 17 of 19 USS Prelim 2019
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39 The diagram shows a metal bar swinging like a pendulum across a uniform
magnetic field. The motion induces an e.m.f. between the ends of the bar.

magnetic field

Which graph represents this e.m.f. during one complete oscillation of the bar,

starting and finishing at P?

em.f.d

\“7=

A

em.f.d

N/
V.

Cc

em.f.d

e.m.f.|

time
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40 The number of turns in a primary coil and secondary coil of a transformer is Np and
Ns respectively.

Which pairs of values for Np and Ns will result in an output voltage of 240 V when
the input voltage is 20 000 V?

Np Ns
A 2000 240
B 10 000 240
C 10 000 480
D 30 000 360

***END OF PAPER***
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Section A [50 Marks]
Answer all the questions in this section.

1 A fisherman’s buoy is held submerged in sea water by a rope anchored to the sea
bed. Currents in the sea cause the buoy to be displaced so that the rope makes an
angle of 30° with the vertical as shown in Fig. 1.1.

The buoy may be considered to be acted upon by three forces: the tension T in the
rope which is 600 N, a horizontal force of sea current D and a vertical force known
as upthrust V.

\Y,

direction
Of e
current

T 777777 Seabed

Fig. 1.1
By means of a scale drawing, determine the value of the upthrust, V and horizontal
force, D.
scale ..., [1]
upthrust, V.= ... [2]
force,D= ... [1]
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2 Fig. 2.1 shows a diver working below the surface of a lake. The density of the water
in the lake is 1000 kg/m3, the atmospheric pressure at the surface is 1.0 x 10° Pa.

The diver inflates a balloon with air at a depth of 15 m and attaches the balloon to a
tray of objects.

(@) Calculate the total pressure acting on the balloon at 15 m below the surface
of the lake.

PreSSUre = ...oiiiiiiiieiiaieeeananns [2]

(b) The diver releases the tray and the balloon, and they begin to rise. The

temperature of the air in the balloon does not change. The volume of the
balloon is 0.3 m3 at 15 m depth.

Calculate the volume of the balloon when it reaches the surface.

volume = ..., [2]

(c) Explain, in terms of the air molecules inside the balloon, why the air pressure
in the balloon is less at the surface.
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3 Fig. 3.1 shows a cooler box packed with food and a coolant pack is placed on top.
Fig. 3.2 shows the temperature-time graph of the contents over a period of six hours.
coolant pack Manufacturer’s information on coolant pack:
mass = 0.20 kg
specific heat capacity
of liquid coolant= 3820 J/(kg °C)
specific latent heat of fusion
of coolant =2.1 x 10° J/kg
Fig. 3.2
(@) Explain why the coolant pack must be placed on top of the food in order to
bring down the temperature.
.................................................................................................. [2]
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(b) Explain why coolant at solid state is better in keeping the content cold for a
longer period of time as compare to coolant at liquid state.

(c) Using the information given in Fig 3.1 and 3.2, calculate the total energy lost
by the food to the coolant pack during the period of six hours. Assume that
there is no energy lost to the surrounding outside the cooler box.

total energy lost = ... [3]

Sec 4E Physics P2 Page 5 of 19 USS Prelim 2019
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4 Fig. 4.1 shows a narrow laser beam directed towards a point A on a vertical wall.

A semicircular glass block G is placed symmetrically across the path of the beam.

— Ay
laser

wall

1.68 m
\
\
\
N\
\
Fig. 4.1 AN I
P

When the beam strikes the wall at A, a bright spot is formed at A. The glass block is

then rotated about the centre, O, and the bright spot moves down from A to B and

then disappears.

(@) State the direction of rotation (clockwise or anticlockwise) of the glass block
G in order to obtain the bright spot to move down from A to B.
.................................................................................................. [1]

(b) Explain why the bright spot disappears as it moves beyond B.
.................................................................................................. [2]

() Giventhat OA =1.50m and AB = 1.68 m,

(i) calculate the critical angle of the glass block,
criticalangle = ... [2]
(ii) and hence determine the refractive index of the glass block.
refractive index = ... [1]
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5 Fig. 5.1, not drawn to scale, shows water waves generated by a dipper vibrating in
a ripple tank with the wave travelling from the deep region to the shallow region.

; AAAAA
dee/p:g,on \/ \/shallow region

Fig. 5.1

dipper

(@) State what happens to the frequency and speed of the water waves as it
moves from the deep region to the shallow region.

.................................................................................................. [2]
(b)  The vibrating dipper makes 10 vibrations in 2 s.
Calculate the speed of the water waves in the shallow region.
speed = ... [2]

(c) The rate of vibration of the vibrating dipper is doubled.

State what will happen to the speed and the wavelength of the wave in the
shallow region.

Sec 4E Physics P2 Page 7 of 19 USS Prelim 2019
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6 Fig. 6.1 shows a positively charged sphere held with an insulating handle. When the

sphere is brought near the metal plate, the galvanometer needle deflects momentarily.

== ]
e o5
+ + galvanometer
insulatng + T metal e;th
handle plate
Fig. 6.1
(a) Explain clearly why there is a momentary deflection in the galvanometer
needle.
.................................................................................................. [3]
(b) Suggest a method that would increase the magnitude of the deflection.
.................................................................................................. [1]
(c)

State clearly what can be observed when the positively charged sphere is
removed quickly.

Sec 4E Physics P2
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7 Fig. 7.1 below shows a circuit connected to a battery of unknown e.m.f.

s
Fig. 7.1

(a) When the switch is opened, the ammeter reads 3.0 A.

(i) Calculate the e.m.f. of the battery.

(ii)  Calculate the current passing through PSR.

current = ... [1]

(b) The switch is now closed. Explain whether a current will flow through QS.

Sec 4E Physics P2 Page 9 of 19 USS Prelim 2019
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8 A student has made a battery tester shown in Fig. 8.1. It uses a magnet, wire that is
flexible and springy, and a pointer. With it, she can check whether a small battery is
“live” or “dead”. When she connects a battery to the tester, the pointer moves.

pointer

small
battery

viewing
Fig. 8.1 direction

(a) Fig. 8.2 shows the magnet and coil as viewed in the direction shown in
Fig. 8.1. In Fig. 8.2, draw

(i) magnetic field lines around the cross-section of wires AB and CD. [1]

(ii)  arrows to indicate the direction of motion of wires AB and CD. [1]

s
K

Fig. 8.2
(b) State the observation on the pointer if

(i) the battery delivers less current;

......................................................................................... [1]
(ii)  the battery terminals are reversed,;

......................................................................................... [1]
(iii)  the battery is replaced by an alternating current source.

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

Sec 4E Physics P2 Page 10 of 19 USS Prelim 2019
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9

A bar magnet is suspended by a spring so that it can oscillate vertically and freely in
and out of a coil as shown in Fig. 9.1. The coil is connected to an an oscilloscope.

IGCSE OSCILLOSCOPE CO.
r . - bright
/// spot
, o]
spring
brightness focus
o ®
magnet —{ time-base y-gain
ms/cm volts/cm
= < o
. [} Y
coil ________% x-shift y-shift
e ong
\\é y input off
Fig. 9.1

(@) The time-base is switched off, and the oscilloscope is adjusted so that the
bright spot is in the middle of the screen when the magnet is not oscillating.

(i) Describe and explain what is seen on the screen as the magnet
oscillates.

(i) Describe the changes that will be observed on the screen when the
magnet oscillates at a faster rate.

Sec 4E Physics P2 Page 11 of 19 USS Prelim 2019
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(b)  With the magnet still in motion, the time-base of the oscilloscope is switched
on. The controls are suitably adjusted until the trace in Fig. 9.2 is seen on the
screen.

1cm

~

1

1cm

AN AN ¥’

Fig. 9.2

On Fig. 9.2, mark with “X” one position of the bright spot that corresponds to
the position of the magnet when the magnet is at the lowest point. [1]

(c) Thetracein Fig. 9.2 is obtained when the time-base control is set to 0.50 s/cm.
Determine the frequency of the oscillation of the magnet.

frequency = ... [2]

Sec 4E Physics P2 Page 12 of 19 USS Prelim 2019
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Section B [30 Marks]

Answer all the questions in this section.
Answer only one of the two alternative questions in Question 12.

10 Fig. 10.1 shows two of the towers that support a single cable of total length 5.0 km,
which links a factory to the electrical grid.

insulator

Fig. 10.1

If the weight of the cable between two towers is larger than a given force F, then the
cable breaks. The value of F depends on the material from which the cable is made.
The table gives the value of F and other data for three cables made from different

materials.
cable | material F/N resistanc;tze of 1 km di%r}rsri]t?)v cross-setr:rt]izonal area
1 aluminum | 6 000 0.075 2700 3.0x10*
2 copper 9 000 0.050 8 900 3.0x 104
3 steel 27 000 210 7 800 3.0x10%

(@) Assuming that g is 10 N/kg, calculate

(i) the mass of a copper cable of length 5.0 km,

(ii)  the minimum number of towers needed between the grid and the
factory to support this copper cable.

NUMDbDEr = ... e, [2]

Sec 4E Physics P2 Page 13 of 19 USS Prelim 2019
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(b)

The cable used is actually made from aluminium and the current in it is 500 A.
For this cable, calculate

(i) the potential difference (p.d.) between the grid and the factory,

(ii)  the power loss in the cable,

(iii)  the cost of this power loss in 1 day. 1 kWh costs 22 cents.

COSt = Lo [2]
(c) Using data from the table, explain why
(i) the aluminium is more suitable material than copper for the cable,
......................................................................................... [2]
(ii)  steel is an unsuitable material for the cable.
......................................................................................... [1]
Sec 4E Physics P2 Page 14 of 19 USS Prelim 2019
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11 At a sharp corner on a car racing circuit there is an escape lane, as shown in
Fig. 11.1.
direption o) N——
racing car i
escape lane
corner
Fig. 11.1
The escape lane is a bed of small stones. The escape lane slopes upwards. A car
of mass 700 kg approaches at a speed of 40 m/s. The brakes fail and the car stops
in the escape lane.
(a) Describe what happens to the kinetic energy of the car as it stops.
.................................................................................................. 2]
(b) The car comes to rest 40 m along the escape lane, having risen through a
vertical distance of 3.0 m. The acceleration of free fall is 10 m/s2.
Calculate
(i) the change in gravitational potential energy of the car,
change = ... [2]
(ii)  the average frictional force on the car in the escape lane.
force = ..o [3]
(c)  The frictional force on the car in the escape lane is not constant. Suggest one
factor, apart from the car’s speed, that affects the value of the frictional force.
.................................................................................................. 1
Sec 4E Physics P2 Page 15 of 19 USS Prelim 2019
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12 EITHER

An appliance is connected to the live, neutral and earth conductors of the mains
supply. The current in the circuit is 4.0 A and the rating of the fuse is 5 A.

(a) Explain what is meant by

(i)

(ii)

live,

neutral.

(b)  When a fault occurs in the appliance, no damage or injury is caused provided
that the correct fuse is used and the metal case is connected to earth.

(i)

(ii)

Sec 4E Physics P2

The 5 A fuse is replaced by a 30 A fuse.

Explain why this presents a risk of damage or injury.

The earth is not connected to the metal case.

Explain why this present a risk of damage or injury.

Page 16 of 19 USS Prelim 2019
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(c)  State one advantage of using a circuit breaker rather than a fuse to protect
the appliance.

.................................................................................................. [1]
(d)  Describe an experiment to check that a fuse blows at 5 A.
In your account
e draw a diagram of the apparatus,
e describe the procedure to be taken. [3]

Sec 4E Physics P2 Page 17 of 19 USS Prelim 2019
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12 OR
Fig. 12.1 shows a thermistor connected to a battery of e.m.f. 6.0 V in a circuit.

Fig. 12.2 shows the variation of the voltmeter reading with the temperature of the
thermistor.

voltmeter rd
reading

1.6kQ v Y

4

P,
%y

\@ermistor

Fig. 12.1 1

0 20 40 60 80 100

temperature of the thermistor/°C

Fig. 12.2

(a) Explain why the voltmeter reading increases as the temperature rises.
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(b) Determine the resistance of the thermistor when its temperature is 40°C.

resistance = ... [3]

() OnFig. 12.2, draw a graph to show how the voltage across the thermistor
varies with the temperature. [2]

(d) Describe an experiment, using the circuit of Fig. 12.1, to produce the graph
of the voltmeter reading in Fig. 12.2.

In your account
e List all the apparatus you use, apart from the apparatus shown in

Fig. 12.1,
e Describe the procedure you use to obtain the readings. [3]

*** End of Paper ***
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Sec 4E Express (Physics) Prelim Exam Marking Scheme 2019

P1 MCQ:
Qn {Ans | Qn |[Ans | Qn |Ans | Qn [Ans | Qn |[Ans | Qn | Ans | Qn | Ans | Qn | Ans
1 C 6 C 11 C 16 D 21 A 26 C 31 C 36 A
2 A 7 A 12 C 17 D 22 A 27 A 32 B 37 C
3 A 8 B 13 D 18 D 23 | A | 28 | A | 33 A | 38 D
4 A 9 D 14 A 19 B 24 D 29 D 34 B 39 A
5 D 10 C 15| A | 20 D 25 C 30 C 35 B 40 D
P2 Section A:

1

scale 1cm : 50 N [A1]

Correct diagram [M1]

upthrust, V=520 N + 10 N [A1]
force, D =300 N £10 N [A1]

2(a) Pressure (1.0 x 105 ) + (15 x 1000 x 10) [M1]

250 000 Pa [A1]

2(b) P1V1=P2V2
V2 =P1V1/ P2
= (250 000)(0.3) / (100 000) [M1]
=0.75m3 [A1]

2(c) As the balloon increases in volume, this causes the number of air molecules per unit
volume decreases. [A1]
The frequency of the air molecules colliding with the inner wall decreases. [A1]
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3(a) The air at the top is cooled and the cold air contracts, becomes more dense and sink.
[A1]
The warmer air at the bottom rises up to replace the sunken cool air. This cycle
continues to setup a convection current to bring the temperature down quickly and
uniformly. [A1]

3(b) The coolant at solid state absorb a lot more heat from the content to change to liquid
state. It will then absorb more heat to increase its temperature. [A1]
Coolant at liquid state only absorb a limited amount of heat from the content to increase
its temperature. Therefore, coolant at solid state absorb more heat from the content.
[A1]

3(c) total energy lost by food = total energy absorb by coolant
= mls +mcAO
= (0.2 x 2.1 x 105) [M1] + (0.2 x13) [MA]
=51932J
=51900J [A1]

4(a) anticlockwise[A1]
4(b) When the glass block is rotated furtheryt eaﬁgl of inci
critical angle [A1] and the)as\gr n ergo total interfa refI

b come§\more than the

on G‘B

- — e
4(c)(i) Angle AQB\ —ta\w«tre»s 150 %%@
X_\\\A&a zo\_,/ A, } O(\\\g
o_\ \4 \2 u = Q,Q
.. . ODN
4(c)(ii) \&\\\(\?}«
“7 Jsindfa Q\
%0 A\
5(a) Freque ﬁgams th ga%e [A1]
Speed d ases g}‘

5b) f=10/2= \5‘;—,\
A=9/3=3cm
Speed =fA =5x3 [M1]

=15 cm/s [A1]

5(c) Speed remains the same.
Wavelength reduce by half. [A1]

6(a) Electrons are attracted from earth by the positively charged sphere as unlike charges attract.
[A1]
The flow of electrons which carry negative charges is detected by the galvanometer and hence
there is a deflection. [A1]
The electrons remain attracted by the positively-charged sphere and they stay in the metal
plate. There is no flow of electrons and the galvanometer needle return to zero. [A1]
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6(b) Use a positively-charged sphere with higher magnitude of charge. [A1]
OR
Bring the sphere closer to the plate.

6(c) The galvanometer deflect momentarily to the other side. [A1]

7(a)(i) Rer = (1/6 + 1/3)"

=20
Emf =3Ax20Q  [M1]
=6V [A1]

7(a)(ii) | = 6V / 3Q = 2A [A1]

7(b) The potential difference across PQ is 1A x 2Q = 2V. So potential at Q is 6V -2V = 4V
The potential difference across PS is 2A x 1Q = 2V. So potential at,S is 6V - 2V = 4V. [M1]
Since Q and S has same potential, potential difference is zero, @ urrent flow. [A1]

8(a)(i) concentric circles — closer (near to wire), further apart (fa

8(a)(ii)

8(b)(i) deflect less to right [A1]
8(b)(ii) deflect to left [A1]

8(b)(iii) vibrate to and fro between left and right. [A1]
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9(a)(i) A vertical line is seen on the screen. [A1]
When magnet moves down into the coil, there is cutting of magnetic field lines and an emf is
induced in the coil. This causes the y-plates to be charged which moves the electron beam
either up or down. [A1]
When the magnet moves up out of the coil, there is cutting of magnetic field lines in the
opposite direction and an emf is induced in the opposite direction. This causes the y-plates to
move the electron beam the other direction. [A1]

9(a)(ii) The vertical line becomes longer. [A1]

9(b) 1 cm
-~
1.
1cm
N / X3
\
X
AY

N\
9(c) T=6x05= 3 s [M1] -
f=1/3=0. 33HzX[A1)

/ /» ...... ‘f \ \\/X‘}' \{,fj/‘/ ;\\\\r\@\:‘)
\/“ R “'/-/8996 X 5\300 «3@3&*104 [M1]

N

% Cf" 183 50 kg
\// 13 400@@9&1]
o

10(a)(ii) number \-{‘&3500 N/ 9000N [M1]
i =14.83 = 15 [A1] (accept 16) ecf 10a(i)

Section B\/

10(a)(i)

10(b)(i) R =0.075x5=0.3750Q
pd  =500Ax 0.375Q
= 187.5 = 188 V [A1]

10(b)(ii) power loss = I°R
= 500A x 500A x 0.3750Q [M1{
=93 750 W
= 93 800 W [A1]

10(b)(iii)  cost = 24h x 93.75kW x $0.22 [M1]

= $495 [A1]
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10(c)(i) Aluminium wire has a much lower density than copper, about 3 times lower.
[A1] The number of towers used to support 5km of the wire can be reduced by 3
times. [A1]

10(c)(ii) The resistance of steel is too high compare to aluminium and copper. This will
incur lots of power loss. [A1]

11(a) The kinetic energy is converted into thermal, sound [A1] and gravitational potential
energy [A1] as it stops.

11(b)(i) GPE =700 x 10 x 3 [M1]
=21 000 J [A1]

11(b)(ii) KE = %x 700 x 402
=560 000 J [MA1]

KE = GPE + loss
Loss =KE - GPE
Friction x dlstance KE - GP

Friction = (KE - GPE)/
= 560 000” 1000 /40‘¢
= 3&5OQJ>L @Q

/‘\ ~~~~~~~

11(c) Texture (si eof h‘g« \mall neé of the@\s& lane of car, [A1]
\ \/s‘ \@@ )\ @@@

12 EITHER ﬁ % %@Q

12(a)(i .g %& (A1] \

po @&WM]

12(a)(ii)

12(b)(i) cur @Q?Iarger than 4.0 A passes through the appliance, the large
curre‘ggg(h large enough to blow the 30 A fuse. [A1]
The e current can then cause over heating in the appliance and may lead to
fire. [A1]

12(b)(ii) When there is a fault in the appliance, the metal case may become live. With the

absence of earth wire, the current is not able to flow between the metal case to
the earth terminal to blow the fuse or trip the ELCB. [A1]

If a user touches the metal case, large current will flow through the user between
the metal case and the earth and may lead to electric shock. [A1]

12(c) When large current trip a circuit breaker, we do not need to replace the circuit breaker.
But we will need to replace a fuse if it is blown by a large current. [A1]
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12(d)

battery
| 1
| 1

Ammeter
Rheostat O @,
5 A fuse
Diagram [A1]
1. Adjust rheostat to give the largest resistance and m

4N
3. Adjust rheostat slowly to increase th aml‘qe -

4. Repeat step 3 until bulbgoes/off Whe \le bulb go

has blown. [ _N\\_//
5. The reading on the ammeter]us¢ befere’the bulb goe ff |s:tﬁeﬁ:urrent which blows the
fuse. [A1 O
A’ ¥,

12(a) Whe

t
The pd%wﬁeren SSC ss the thermistor decreases.

Since th onstant, the potential difference across the resistor increases.
[A1]
Therefore th‘é’\voltmeter reading increases.
12(b) At 40°C, pd across resistor = 3.6V
Current = 3.6V / 1600Q2 = 0.00225 A [M1]

R of thermistor = (6V-3.6V) / 0.00225 A [M1]
= 1070 Q [A1]
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12(c)

voltmeater 1,
reading
A% 4

= R\ S
60 ’80 100

4 tampq-ratpr_e-pf:ﬁ)g \erml_g’t@.)&c}

\\\‘\;‘\k
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12(d)

Apparatus:
a. Retort stand
b. Beaker
c. Plastic sheet
d. Laboratory thermometer
e. Wire gauze
f. Tripod
g. Bunsen burner
[A1]
Procedures:
1. Setup as shown in diagram. Use water use temperature o t5°C
2. Wrap the thermistor in a plastic sheet to prevent wate ering the thermistor and
immerse it into the beaker of water. [A1]
3. Heat the water.
4. When thermometer shows 10°C, rec 1g.
5. Repeat step 4 for every increase in 1 ¢hes 100 °C.[A1]
6. Tabulate Temperature of T r istor ( d letmet o reS|st9\r (V).
7. Plot a graph of V agaln QQ
Qo

@@ﬁ o™

V\’&\%@Q
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Answer all questions.
Three groups of quantities are shown below.
I mass, force, weight
I weight, work done, acceleration

III weight, force, displacement

Which group of quantities consists of only vectors?
A Tonly B TIandIonly C TIIonly D All of them

A sphere runs along a smooth rail from P to Q as shown.

Which of the following graphs best represents the variation of the distance d travelled by the
sphere with time t?

A B
distance / m distance / m
> t/s »t/s
C D
distance / m distance / m
> t/s > t/s
2
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3 A car, which was travelling due east at a speed of 3.6 m/s initially, changes direction and travels
due west at a speed of 6.2 m/s.

Taking the direction to the east as positive, determine the change in speed and velocity.

change in speed (m/s) change in velocity (m/s)
A 2.6 - 26
B 9.8 2.6
C 2.6 9.8
D 2.6 -9.8

4 A wooden block that is pushed along a horizontal flat surface moves at constant speed.

Which statement is correct?

A The frictional force is greater than the pushing force.

B The frictional force is equal and opposite to the pushing force.

C The frictional force is less than the pushing force.

D The frictional force increases as the block moves at constant speed.

5 A magician pulled a tablecloth swiftly off a table top. An empty glass which was set on the
tablecloth remained on the table top when the table cloth was removed.
Which of the following modifications would make this performance easier?
A use a rough table cloth
B use a glass of a lighter mass
C wet the table cloth
D fill the empty glass with water

6 Suppose some aliens landed on several planets.

alien mass / kg weight / N
P 40 80
Q 20 200
R 10 200
S 20 400

From the information given, which two aliens are likely to have landed on the same planet?
A PandS

B QandS
C QandR
D RandS
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7

The following density experiment was set up.

[4—— gas jar

oil (800 kg/m?®) |

water ( 1000 kg/m?3)

iron

mercury ( 13 600 kg/m?)

Which of the following is a possible density for iron?
A 600 kg/m? B 100

0 kg/m3 C 8000 kg/m?®

D

14 000 kg/m?

The diagram below shows a uniform 5.0 m beam. The beam is supported at P and Q. A man of
weight 800 N stands at M such that QM = 2.0 m. Assume that the mass of beam is negligible.

v

20m
D—

Q

50m

4%

=
cal

What are the reaction forces at P and Q due to the weight of the man?

reaction force at P reaction force at Q
A 300 N 500 N
B 320 N 480 N
C 400 N 400 N
D 480 N 320N
4
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A die is unbiased when its centre of gravity (CG) is at its geometrical centre whereas a biased
die has its centre of gravity nearer to one of its six faces.

The diagram below shows an unbiased dice.

2332
0 CG
O | © }
!

Which one of the following biased dice has a higher chance of getting a ‘6’ on top after it is
rolled?

A B
face with ‘6’ \ face with '6 \
!
* l
C D
face with ‘6’ \ face with ‘6’ \
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10 The diagram shows a simple mercury barometer. The height of mercury, h, was recorded as
76 cm.

vacuum ——+

|1

h=76cm

mercury reservoir

Which of the changes will result in a smaller h being observed?
A conduct the experiment under a shelter

B conduct the experiment below sea level

C tilt the mercury barometer

D replace the mercury with a liquid of a greater density

11 The diagram shows a forked tube containing mercury, air in one branch and a vacuum in the
other.

vacuum air

mercury

What is the pressure exerted by the air?
A 50 mm Hg B 150 mm Hg C 600 mm Hg D 750 mm Hg

12 A ball of mass 0.50 kg is released from rest at a height of 3.0 m above the ground.

Assuming that air resistance is negligible, what is the kinetic energy of the ball when it is 2.0 m
above the ground? Take the acceleration due to gravity to be 10 m/s?.

A 50J B 100J C 15.0J D 250J
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13 When a liquid evaporates, its temperature is lowered.

14

15

16

Which of the following is the most appropriate explanation for this observation?
A The liquid lost transferred heat to the surroundings.

B The average internal kinetic energy of the molecules in the liquid decreased.
C The total internal energy of the liquid decreased.
D

The total internal kinetic energy of the molecules in the liquid decreased.

A match would ignite if held 10 cm above a Bunsen flame but not if held 10 cm away to one side
of the flame.

This is because the match above the Bunsen flame gains more thermal energy through
A convection.

B conduction.

C radiation.

D diffusion.

The diagrams show the scale of a voltmeter connected to a thermocouple thermometer.

ice point steam point unknown
temperature

What is the temperature of the liquid?
A 125°C B 100°C C 125°C D 150°C

18 000 J of energy is required to increase the temperature of 2 kg of liquid by 4 °C.

What is the heat capacity of the liquid?
A 2250 J/K B 4500 J/K C 9000 J/K D 12000 J/K
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17 A solid substance is placed in a boiling tube and heated steadily. The temperature-time graph of
the substance is shown below.

temperature / °C
A

»
time / min

At which portion(s) do the substance gain internal potential energy?
A PQand QR only
B PQ and RS only
C RS and ST only
D QR and ST only

18 The graph shows the displacement-distance graph of a sound wave. The sound wave is
travelling to the right. Three of the particles X, Y and Z in the sound wave are marked below.

displacement / cm
A

+—>» distance / cm

Which particle(s) in the graph above is/ are centre(s) of compression?

(Assume that a displacement to the right is positive displacement and a displacement to the left
is negative displacement.)

A particle X
B particle Y
C particle Z

D particles Xand Z
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19 In a ripple tank experiment, a dipper is connected to a motor to generate water waves.

If the motor rotates with higher speed, what is the effect on frequency, wavelength and speed of
the water waves generated?

frequency wavelength speed
A decreases increases decreases
B decreases increases no change
C increases decreases increases
D increases decreases no change

20 Aray of light is incident normally at the curved surface of a semicircular transparent block. It is
found that the light deviates by 55° from its original path and emerges as shown below.

/55"

v

What is the refractive index of the material of the block?
A 1.00 B 1.22 C 174 D 2.00

21 The diagram shows how light travels through the optical fiber of an endoscope used to look into
stomach of ulcer patients. X represents the inner material of the optical fiber while Y represents
the outer material.

Which of the following statements is false?

A No light is lost through the optical fiber.

B The refractive index of X is greater than the refractive index of Y.
C The refractive index of Y is greater than the refractive index of X.
D The light in the optical fiber obeys the Laws of reflection.
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22 The table shows the properties of some waves.

Which of the following correctly describes the properties of the waves?

waves types of waves speed of wave in vacuum
A gamma rays longitudinal 3.0x108m/s
B X-rays transverse 3.0x 108 m/s
C radio waves transverse 340 m/s
D sound waves longitudinal 340 m/s

23 The statements below describes the property of a kind of electromagnetic wave.

I It causes chemical reactions and causes many substances to glow or fluoresce.
II It causes human skin to have sunburn due to prolonged exposure to the Sun.
III It has a wavelength shorter than that of visible light.

Which electromagnetic wave is best described by the statements?

A ultraviolet ray

B infra-red radiation
C microwave

D gamma rays

24 A boy strikes a rigid metal fence with a stick to create a sound along the fence. A girl listens with
her ear against the fence. One second after the fence is struck, the girl hears a sound through

the air.

girl

boy
\ N
F
A
stick
How long will it take for the sound to reach the girl through the fence?
A 00s
B lessthan 1.0 sec
C 10s
D more than 1.0 sec

10
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25 The figure below shows a light and neutral conducting sphere suspended vertically by an

insulated thread near a charged conductor. The sphere moves towards and touches the charged
conductor.

In which position will the light conducting sphere come to rest?

charged light conducting

conductor sphere
e

26 The diagram shows a rectangular block with dimensions x, 2x and 3x.

> ~
S

P, Q and R mark the opposite faces on the block across which a potential difference is applied.

Across which two faces would there be maximum electrical resistance?
A the faces labelled P
B the faces labelled Q
C thefaces labelled R
D

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

11
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27 A handphone battery requires 900 C of charge before it is 100% charged.
The following diagram shows the characteristic voltage-current graph of the charging circuit.
It initially displays ohmic behaviour at low voltages but its gradient increases as the circuit heats
up.

voltage/V

250

» current/A

The phone is plugged into a 255 V supply.

Which of the following shows the time required to charge the phone to 100%?
A 1800s

B 1.8 hours

C slightly more than 1800 s

D slightly less than 1800 s

28 The diagram shows a circuit in which all the switches are open.

0Q
5.0 S1
~ 150
Xo—13 [ |—+——o0Y
500
So S3
— i i

Which switch positions give a resistance of 4.0 Q between X and Y?

Sy S Ss3
A closed closed closed
B closed closed open
C closed open closed
D closed open open
12
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29 The diagram shows a thermistor and a light-dependent resistor connected in series.

Which of these conditions will result in the maximum resistance between X and Y?

temperature lighting
A warm bright
B warm dim
Cc cool bright
D cool dim

What happen to the brightness of the lamps as the contact X moves from Q to P?

30 The diagram below shows a potential divider circuit.

P
e lamp 1
==
1 X
T lamp 2
Q

lamp 1 lamp 2
A dimmer brighter
B brighter brighter
C brighter remains the same
D brighter dimmer

31 The cost of a unit of electricity is $0.10.

appliance power rating time used (hours)
lamp 100 W 5
heater 1.5 kW 3
cooker 3 kW 0.5

What is the total cost when all these appliances are used for the durations shown above?
A $0.065 B $0.65 C %265 D $50.60

13
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32 The diagram shows the three wires of an electrical supply connected to a water heater.

Electrical 9/ brown wire Water

supply heater

P blue wire

200V V] R =25 Q

yellow and green
striped wire

What is the amount of current that flows through each of the wires when the water heater is
switched on?

brown wire blue wire yellow and green striped wire
A 8 A 8A 8A
B 8 A 0A 0A
C 8 A 0A 8 A
D 8 A 8 A 0A

33 The diagram shows a magnetic field lines pattern.

Which pair of bar magnets will produce the magnetic field as shown above?

A B

34 Which one of these statements best describes magnetic induction?

A Magnetic induction is the reason why unmagnetised material may be attracted

by a magnet.
B Induced magnetism is always permanent.
C Magnetic induction is the same as electromagnetic induction.
D The material to be induced must be in physical contact with the magnet.

14
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35 Three identical compasses are placed over a wire loop as shown in the diagram below.

x

The switch is now closed.

_o\(}‘{ ——

Y
)
N

>z

Which row shows the correct orientation of each compass after some time?

compass X compass Y compass Z
A no change down left
B no change up right
C left down left
D left up right

36 Two current-carrying wires X and Y are arranged in parallel as shown below.

wire X wire Y

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
15
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37 One end of a wire Y is immersed in a conducting liquid while the other end X is connected to a
battery and is free to rotate. The direction of the current in the circuit is indicated. A cylindrical
magnet is placed in the centre of the conducting liquid with the North Pole facing upwards.

magnetic field lines

current

conducting liquid

d.c. power source

metal dish

When viewed from the top, which direction will the wire XY move?

A clockwise

B anti-clockwise

C towards the magnet

D away from the magnet

38 The following diagram shows three electrical generators.

coil\ (_r%tation
|N /%rolatron : \

eylindrical~
magnet

X Y Z

Which generator(s) provide an alternating voltage?

A Xonly B Yonly C XandYonly D XandZonly

16
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39 The circuit below shows a resistor R connected to a 20 V d.c. power supply through a
transformer of turns ratio 1 : 10.

|

20Vdc | R
P

power supply

Y

What is the voltage across R after some time?

A zero B 20Vac C 200Vd.c D 200Va.c

40 An alternating supply with a period of 0.040 s is connected to a cathode-ray oscilloscope (c.r.o).

A
\/ \/

What is the time-base setting of the c.r.o0?

1cm

A 0.4 ms/cm B 1ms/cm C 4 ms/cm D 10 ms/cm

— End of paper —
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Section A [50 marks]
Answer all questions in this section in the spaces provided.

A ball is given a push to start it rolling freely up a slope. The velocity-time graph in Fig. 1.1
shows the change in the velocity of the ball with time.

velocity/ m/s
-~

15.0
10.0
5.0

0
-5.0 +

é:i
o

4100 +
-15.0

Fig. 1.1

(a) State the time when the ball reaches the highest point on the slope.

(b) Determine the acceleration of the ball at the highest point on the slope.

acceleration = ..., [2]

(c) Determine the average speed of the ball between 2.0 and 12.0 s.

average speed = ... ..o [2]
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(d) On Fig. 1.2, sketch the displacement-time graph of the ball between 0.0 s to 12.0 s. [2]

displacement
A

maximum _L
displacement

20 40 6.0 80 100 120

minimum {
displacement

Fig. 1.2

2 A manhole cover is a plate to cover the opening of a manhole or a hole on the ground leading
to a sewer. A manhole cover is typically round in shape as shown in Fig. 2.1.

Fig. 2.1

Fig. 2.2 shows the side view of a manhole cover hinged at X and with a handle at Y.

manhole Y

cover E

ground X ground

Fig. 2.2

(a) On Fig. 2.2, draw and identify all the forces acting on the manhole cover. [2]
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(b) The manhole cover has a weight of 45.0 N and the centre of gravity is 30.0 cm from the
hinge at X. The handle is 55.0 cm from X.

(i) Explain the term the moment of a force about a point.

................................................................................................................. [1]
(ii) A pulling force is applied at Y to lift the manhole cover.
Explain why it is easier to lift the manhole cover if the pulling force at Y is normal to
the manhole cover.
................................................................................................................. [2]
(iii) Calculate the minimum pulling force applied at Y to lift manhole cover.
minimum pulling force = ... [2]
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3 Fig. 3.1 shows a set of traffic lights supported by two cables, A and B, which hang from a pole.
The set of traffic lights is in equilibrium.

cable A

traffic lights

Fig. 3.1

The weight of the set of traffic lights is 350 N. The weight of the cables and pole is negligible.
The tensions in the cables A and B are T4 and T, respectively.

In the space below, draw a labelled vector diagram to show the resultant of the two

tensions. State the scale used and determine the magnitudes of T and To. [2]
scale = ... [1]
T1 = [1]
T2 = i, [1
5
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4 Fig. 4.1 shows the plan of a bedroom and part of the main room of a house and their
respective temperatures. Other rooms are not shown.

3
main room 22°C
outside of
house 32°C
bedroom door

185C

;1
window
Fig. 4.1

Fig. 4.2 shows all the thermal energy inputs to the bedroom in one hour.

thermal energy input to bedroom energy / J

through the door and walls from main room 4.5 %104

through the walls from outside of house 2.3 x 106

through the window 1.1 x 108

from the person sleeping in bedroom 2.0 x10°
Fig. 4.2

(a) Explain why more thermal energy enters the bedroom from the outside of the house than
from the main room.

...................................................................................................................... [1]
(b) An air conditioner keeps the temperature constant in the bedroom by removing thermal
energy.
(i) Identify a suitable location of the air conditioner in the bedroom for maximum
efficiency.
................................................................................................................. [1]
(ii) Explain how the location in (b)(i) cools the bedroom efficiently.
................................................................................................................. [3]
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(iii) A person sleeping in the bedroom.

Calculate the power of the air conditioner required to keep the temperature in the
bedroom constant.
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5 An experiment is conducted to determine the specific latent heat of fusion of ice.

Fig. 5.1 shows two set-ups in the same room. The immersion heater in setup 1 is connected to
a 12 V power supply and the currentis 10.0 A. The heater in setup 2, which serves as a control
in the experiment, is not connected to any power supply.

12V ﬁ K— control
powcTr W; immersion r (no power)
Supply | — heater ———

~ crushed ice —2 /

~_ funnel __

//{'r- l\k“-‘
beaker
— S~

melted ice

setup 1 setup 2
Fig. 5.1

The immersion heater in setup 1 is switched on until water flows at a steady rate from the
funnel, for a duration of 5.0 minutes.

Fig. 5.2 shows the data collected from the experiment after 5.0 minutes.

setup 1 setup 2
mass of empty beaker / g 60 60
mass of beaker with melted ice / g 192 85
mass of melted ice / g
Fig. 5.2
(a) Define specific latent heat of fusion.
...................................................................................................................... [1]
(b) Fill in the blanks for Fig. 5.2. [1]
(c) Setup 2 is known as a control set.
Explain the purpose of having a control set in this experiment.
...................................................................................................................... [1]
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(d) Calculate the heat energy provided by the immersion heater for 5.0 minutes.

heatenergy = ... [2]

(e) Calculate the value of the specific latent heat of fusion of ice.

specific latent heat of fusion = ...................... [3]
(f) The actual value of specific latent head of fusion of ice is smaller than that calculated in (e).

Suggest and explain why.
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6 A plastic rod is initially electrically neutral. It is rubbed with a cloth and becomes positively
charged. After charging, the rod is held close to a suspended table-tennis ball shown in
Fig. 6.1. The table-tennis ball is covered with metal paint and is initially uncharged.

_— nylon thread

light
table-tennis ball
covered with metal /7

paint /
positively
/ charged rod

(a) Describe what happens to the charges on the electrically neutral plastic rod when it is
rubbed with a cloth.

Fig. 6.1

...................................................................................................................... [1]
(b) Describe what happens to the charges on the metal-painted table-tennis ball as the

positively-charged rod is brought close to the ball.

...................................................................................................................... [1]
(c) The ball swings towards the positively charged rod.

Explain why this happens.

...................................................................................................................... [2]
(d) When it is a few centimetres away from the rod, the ball is briefly touched by a wire

connected to earth.

In terms of the movement of charges, describe what happens to the charge on the ball.

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

10
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7 A 600 Q resistor and a thermistor are connected in series with an ammeter and a power supply
of 20 V d.c. (direct current). A voltmeter is in parallel with the resistor.

Fig. 7.1 shows the circuit diagram.

(A—
e [
600Q
20Vdce. d+
power
supply ¢—
thermistor
_|_\
Fig. 7.1

The ammeter reads 0.025 A.

(a) Calculate the reading on the voltmeter.

voltmeterreading = ...........cociiiiiiiinnnn [2]

(b) Calculate the resistance of the thermistor.

resistance = ........c.ooiiiiiiinen, [2]
(c) Temperature of the thermistor increases.

(i) State and explain what happens to the ammeter reading.

www.KiasuExamPaper.com
535



Section B [30 marks]

Answer all questions in this section in the spaces provided.

Question 10 has a choice of parts to answer.

Fig. 8.1 shows a cylindrical tank with two taps at P and Q. The tank, which contains oil, is
resting on a horizontal surface. An empty horizontal tube is attached to tap P and an empty
U-tube is attached to the tap Q. The other ends of the tubes are open. Both taps are initially
turned off. Taps P and Q may be replaced with steel, copper or aluminium taps.

vacuum

oil surface level

oil

Fig. 8.1

Fig. 8.2 consists of information related to the operation of the taps.

atmospheric pressure 1 x10°%Pa
density of oil 800 kg/m?3
gravitational field strength 10 N/kg
height difference between tap P and tap Q 20m
height difference between oil surface level and tap Q 15m
base area of tank 18 m?
cross-sectional area of horizontal tube 0.05 m?
cross-sectional area of U-tube 0.03 m?
cross-sectional area of steel tap replacement 0.02 m?
cross-sectional area of copper tap replacement 0.03 m?
cross-sectional area of aluminium tap replacement 0.04 m?

Fig. 8.2

(a) Calculate the oil pressure acting on tap Q.

oil pressure = ........ccoiiiiiiiiiii,

12
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(b) Tap Qs a copper tap.

Calculate the net force acting on tap Q when it is turned on.

netforce = ..., [3]
(c) When only tap P is turned on, the oil starts to flow into the horizontal tube.

Suggest why the rate of flow of oil into the horizontal tube is not constant as the level of oil
falls in the tank.

(d) State whether steel tap, copper tap or aluminium tap should be installed at P for greater
rate of flow of oil. Explain your answer.

13
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Fig. 9.1 shows a ray of light incident on an interface of air and corn oil at an angle, i equals to
35°. The ray is transmitted through parallel layers of corn oil and glycerol and is then reflected
at the surface of a plane mirror, located below and parallel to the glycerol layer. The ray then

emerges from the corn oil back into the air. The refractive index of corn oil is 1.48.

normal

air

corn oil —p—

glycerol =——4—

plane mirror —L A O A L A A S A A

Fig. 9.1

(a) Calculate the angle of refraction of the light ray when it travels from air to corn oil.

angle of refraction = ... [2]

(b) Explain why the light ray did not bend at the corn oil and glycerol interface.

(c) Calculate the critical angle of light in the corn oil.

criticalangle = ...l [2]

14
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(d) Explain why the reflected ray from the mirror will not undergo total internal reflection at the
corn oil and air interface, regardless of the values of i.

(e) Complete the ray diagram in Fig. 9.1 to show the path of the refracted light ray until it [2]
returns to air.

15
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EITHER
10 Fig. 10.1 shows a d.c. motor that is designed to rotate anti-clockwise. A rheostat is used in the

circuit to adjust the motor speed.

permanent magnet - permanent magnet

(a) Label the polarities of the permanent magnet in the 2 boxes provided in Fig. 10.1. [1]

(b) Name the component C and states its function.

16
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(d) Fig. 10.2 shows the rheostat that is connected to the d.c. motor.
The sliding contact is shifted to the right towards terminal B.

sliding contact

faWA)
. A
terminal A

—I [ C

Fig. 10.2

terminal B

- —

State the effect of shifting the sliding contact to the right on the speed of the d.c. motor.
Explain your answer.

17
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OR

10 Fig. 10.3 shows the compact cassette which is widely used to record and playback audio from
the 1960s to the 1990s.

tape reels

cassette opening
with exposed tape

Fig. 10.3

When the cassette is inserted into the audio recorder, the recording head is positioned at the
cassette opening.

During recording, as shown in Fig. 10.4, an audio signal is sent to the recording head in the
form of an electric current which changes direction.

direction of core made of
current magnetic
e s material

coil of wire

recording
/ head

unrecorded section recorded section

1 oo L~ i |
| | f )

r —_— € < e <
L S |—|_T, e

tape moves in this direction » direction of magnetisation

Fig. 10.4

The arrows on the tape represents the direction of magnetisation where the arrow head
represents North Pole and the arrow tail represent South Pole.

(a) From the direction of current shown in Fig. 10.4, deduce the direction in which the
tape at A will be magnetised.

Draw an arrow in the box given in Fig. 10.4 to represent this direction at A. [1]

(b) (i) State a difference between magnetic materials that form temporary magnets and
permanent magnets.

18
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(c) When playing back the tape, the same recording head is used to read the tape. As shown
in Fig. 10.5, when the tape moves over the recording head, an electrical signal is produced
in the coil of wire.

L

tape moves in this direction #

An audio signal is then transmitted from the coil of wires to the speakers in the form of a
current. This audio signal matches the audio signal initially used for recording.

Explain why there is an electrical signal being produced.

(d) The cassette player also comes with an erase function which activates the recording head
to erase the recorded audio on the tape.

Suggest and explain how the recording head achieves this function.

....................................................................................................................... [2]
(e) If a cassette is not properly stored, the recorded audio on the tape will gradually be lost

over time.

State two reasons why this happens.

PP

PSPPI

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

— End of Paper -
19
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Paper 2

Deduct 1 mark for the following errors:

e Wrong / missing units

e Numerical ans not expressed in 3 s.f
e Answers expressed in fractions

Maximum of 2 marks deduction in a paper (due to any error above).

manhole Y
cover

ground X ground

weight

Section A
Q No. Answers Marks
1 |(@) |6.0s 1
(b) aCC:0—15.O 1
6.0-0
=-25m/s? 1
(c) . 1 1
Total distance travelled = 5(10)(4.0) +§(15)(6.0)
=65m 1
Average speed = 65 //
10.0 ‘s é
4
=65m/s <\ v 1
(d) displacement M Q() 5
maximum %@%
displacement Q \ \s (a)
@ oo
time/s Q
wa
e Correct shiape wj ax displacementatt=6.0s 1
o Decreasing\g}é%ient fromt=0.0 stot=6.0 s and increasing gradient from
t=6.0stot=120s 1
Q No. Answers Marks
2 (a) normal contact force normal contact force

2
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3 correct forces — B2
1 or 2 correct forces — B1

0 correct force — B0 1+1
(b) | (i) | The product of the force and its perpendicular distance from the pivot to the line | 1
of action of the force
(ii) | The perpendicular distance from the pivot to the line of action of the force is the | 1
longest when the pulling force at Y is normal to the manhole cover
Force required to apply to the manhole cover will hence be the smallest, in 1
order to produce the same anti-clockwise moment as the clockwise moment
due to the weight of the manhole cover
(iii) | CW moment = ACW moment
30.0x45.0 =55.0xF 1
F =24.54545 ]
~ 24.5 N upward
Q No. Answers Marks
3 Correctly drawn parallelogram method 1+1
- Solid lines with arrows and labels for forces
- Dotted lines for construction
- Double-headed arrow for resultant force
- Length of arrows drawn for according te_state
- Correct measurement of angle betwe
Smtable scale - 1 cm : 50 N/QT’T rz)’\ 1
= 275N (260 N~200N) (~ %QQ 1
T = 175N(160N/190 N)\ W’_.. ™ ‘*// 2 Je\s) 1
1 \ ] \O\J
N N
AL (2 )f) o™
Q No. Alyfs,&NePQ \ /\ “ of Marks
4 | (a) hére is dre\ater temperﬁ( ;\e)é‘) fférbnée of l1gf5(‘?between outside the house 1

\

\and\h&be o }ﬁth g t etwee |n room and the bedroom which is a

pera{ufe Meg\;% °C/ 'I{ reater the temperature difference, the
faster the rafe af transfer og@é al energy

(b)

(i)

It needs™to] b&p\r/ceg at the top of the bedroom

(ii)

As t air conditioner cools, it contracts and becomes denser
and sinks t\ ottom of the room

The warmer air, being less dense, rises to the top of the room to be cooled by
the air conditioner

A convection current is created from top to bottom of room which helps to cool
the room efficiently

(iii)

total thermal energy = 4.5x10% +2.3x10° +1.1x10° +2.0x10°
=3645000J

p_E
t
3645000
~ 60x60
=1012.5

~1010W

3
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(iv) | Any reasonable assumption:

e There is no thermal energy entering or leaving the room other than what is
stated.

e The window and door is kept closed throughout.

e The temperature outside the bedroom remains as stated.

Q No. Answers Marks
5 | (a) | The amount of thermal energy required to change unit mass (1 kg) of the substance | 1
from solid state to liquid state, without a change in temperature
(b) Setup 1 Setup 2
mass of empty beaker f g 60 G0
mass of beaker with melted ice / g 192 a5
mass of melted ice /g 1
(c) | Heat energy supplied by the surroundings to melt the ice can be determined / 1
temperature changes in the environment affect both setups in the same way
(d) | E=IVt 1
= (10)(12)(5 x 60s)
=36 000J 1
(e) | Mass of melted ice due to power supply =132- 25 1
7 9
E=ml
36 000 =(107)(1) /“\
| = 336.44859~ %%‘?3
~336./9 | \\ (\/ K3 O(\\X 1
"\
3?%6\J//g,£33 0 om/\ éwjp < 1
(f) | The mass-of melted,ice du 'éhould be higher than 107 g. There | 1
was d’ﬁcnél‘tr fer energy 0 setup 1 to setup 2, causing more ice
to me |}\setup 2 / Mﬁ ed |Q@R1\§etup 1 should be more
= V(/bv A\
O
QNo. [ Answers W“ \\‘\3\9" Marks
6 |(a) 1

The electrons from ¢hie plastic rod are transferred to the cloth. Hence there are now
more eIectrons& protons, the rod therefore becomes positively charged

(b)

The negative charges (electrons) move towards the rod, leaving positive charges on
the left

(c)

The negative charges in the ball are attracted to the positively charged rod

The forces of attraction between the unlike charges are stronger than the forces of
repulsion between like charges, hence the ball swings towards the charged rod due
to the net force to the right

(d)

Negative charges (electrons) flow up from earth to the ball through the wire to
neutralise the induced positive charges
The ball becomes negatively charged
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Q No. Answers Marks
7 | (a) V =IR
=(0.025)(600) 1
=15V 1
(b) V=IR
20-15=(0.025)(R) 1
R =2000Q 1

(c)

Ammeter reading increases

Resistance of thermistor decreases when its temperature increases which
decreases the overall effective resistance of the circuit, hence current
increases

(ii)

voltmeter reading increases

Resistance of thermistor decreases when its temperature increases hence its
potential difference decreases and the potential difference of fixed resistor
increases

/(;Q Q')QQ%J\
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Section B

Q No. Answers Marks
8 |(a) | P=hpg
=(15)(800)(10) 1
=120 000 Pa 1
(b) | Atmospheric pressure = 100 000 Pa
Net pressure acted at tap Q =120 000 -100 000 1
=20000 Pa
o_F
A
20000 = P 1
0.03
F =600 N 1
(c) | Pressure due to the oil depends on the height of the oil column a e tap P 1
As level of oil falls in the tank decreases, the pressure due to the.t 1
The difference in pressure between oil and the atmosphereaisf 1
Hence rate of flow of oil decreases
(d) | Aluminium tap 1
The larger the cross-sectional area of the ¢ 1
F
(dueto P =—)
A UQ@’\
----- S
i \._,/—-\ \ ~ / s Q ©
QNo. [ Answers LN ~__/ A\ oY Marks
9 |() -

é|h35

N D A o
e \\/\ 3) @\)QJ &2
N

(b)

Corn oil a ’b’fhav \§ame refractive index

(c)

There is no nge irti\thb} Speed of light ray as it travels from corn oil to glycerol
NS

sinc = — \S

¢ =sin’ 1
1.48

=42.50664
~425°

(d)

Angle of incidence will not be greater than critical angle / angle of incidence will be
smaller than critical angle

The maximum angle of incidence at corn oil-air interface is equal to the maximum
angle of refraction at air-corn oil interface which has a maximum value of 42.5°

6
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(e) nommal
i : /
|
corm oil —— |
alycerol —— \/
plane mirror Er 7 v T v
e correct reflected ray at mirror 1
(i = r with no bending at glycerol-corn oil interface)
e correct refracted ray
(r for ray leaving corn oil is 35°) 1
Q No. Answers Marks
10E (a) permanent magnet _©  bermansnt magnet 1
. //
"&%
oo
(b) | Split ring commutator \Suﬂeﬁ O 1
Function: Chanqe,s’the d|r \e t flows in the ever\\@@gga revolution | 1
s0 that coil can ro tate ¢ \eotlngou)) 2D AN @
(c) | Currenti ﬂ\prodube%)a\ma\Qﬂeﬂ/ﬂe{x{r\ \Z/ OY 1
This figl X\/lt’r{the Wetlc field f'produce a force at the side | 1
A
esat | ides \ h{g in opposttgalrechons hence produces a moment | 1
about the axleto rotaté €oik
(d) ider shyﬁ%t ight, cs&@@&‘ Has to flow through longer section of the 1
’ses anchéurrent decreases 1
The force i coil due to the current and magnetic field decrease 1
Hence speed offyﬁt\a ion decreases 1
\>"
Q No. Answers Marks
100 (a) direction of l T core made 1
C',",r,r,e,',‘,t 7777777777777777777777 of magnetic
{nrl {n‘n material
coil of wire recording
/ head
unrecorded ?ection ) g recorfled section
r ) T alf \
D L e
tape moves in this direction - direction of magnetisation
(b) | (i) Soft magnetic materials form temporary magnets while hard magnetic 1
materials form permanent magnets
Soft magnetic materials are easily magnetised and demagnetised while hard | 1
magnetic materials are hard to be magnetised and demagnetised

7
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(i)

Hard magnetic material

(c)

As the magnetised tape approaches the recording head, there is a change
in magnetic flux linking through the magnetic core to the coil of wire

By Faraday’s Law, an emf is induced in the coil of wire which is proportional
to the rate of change of the magnetic flux (magnetic field lines linking the
coil)

Hence an electrical signal in the form of an induced current is produced

(d)

The cassette player sends a strong alternating current to the coil of wire
This produces a strong alternating magnetic field which causes the
magnetisation on the tape to be disrupted as the tape passes the recording
head

OR

The cassette player sends a strong direct current to the coil of wire

This produces a strong magnetic field which causes the magnetisation on
the tape to be reset to a single direction as the tape passes the recording
head

(e)

e The cassette is exposed to heat causing the tape inside to be
demagnetised
e The cassette has been dropped / subjected to i npact causing
the tape inside to be demagnetised

to change

e Different parts of the tape with different di : ation will
affect one another, causmg the\dir / ) d

\\\ \<\

o™
@ @\i \%faQQ
/k
/‘f @ é\\\&@

Any two H % A
/ \) \*of‘!’/ .
O
_/
/

\%\(&(\

8

www.KiasuExamPaper.com
552




www.KiasuExamPaper.com
553



	Kiasu ExamPaper
	SA1 - Anglo-Chinese Ind 
	SA2 - Admiralty
	SA2 - Bartley
	SA2 - Bendemeer
	SA2 - CHIJ St Nicholas
	SA2 - Dunman High 
	SA2 - Methodist Girls
	SA2 - North Vista
	SA2 - Spore Chinese Girl
	SA2 - Tanjong Katong Girls
	SA2 - Unity
	SA2 - Whitley



