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1 A micrometer screw gauge is used to measure the diameter of a pearl

b
without pearl
L il

B 1, .58
'I_V_Ll'z_ o

=20

with pearl

\

= i

&

/

What is the diameter of the pearl?
A 1.25mm B 1.75mm

C 1.76 mm D 225 mm

2 Which of the following shows the closest estimate for the height of a 25-storey HDB

flat?
A 0.1dm B 10km
C 100 Gm D 10000 cm
3 The graph shows the movement of a bicycle over a period of 30 s.
A
20
speed
m/s
10
0 -
0 10 20 30 time

S

What is the average speed of the bicycle for the first 15 s?
A 0.5m/s B 3.75m/s

C 75m/s D 10m/s
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4 A trolley of mass 10 kg was pushed with a force of 30 N. If it moves with a constant
speed of 0.5 m/s, what is the force of friction acting on the trolley?
30 N
<_
—>
Friction
A ON
B 15N
C 25N
D 30N
5 The following diagram shows the position of mercury, oil and water in a clear glass
container.
— oll
7
//// %—P water
— > mercury

Which of the following lists is arranged in ascending order of density?

o B RN ve B

water, mercury, oil
mercury, water, oil
oil, water, mercury

oil, mercury, water

6 Which of the following are typical characteristics of an unstable object?

base center of gravity
A narrow high
B narrow low
C wide high
D wide low
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Gavin is attempting to cross a frozen lake which is covered with only a very thin layer
of ice on the surface. Which of the following is the best method to cross the lake
without cracking the ice?

tip-toe lightly and slowly across the surface
run as fast as he can across the surface before it cracks

lie flat on the thin ice and push himself across the surface

o0 W >

remove all unnecessary heavy objects and walk normally across the surface

A person lifts boxes of equal weight onto a platform.

height of
C. platform

Which quantity will not affect the total work done by the person?

A the weight of the boxes

B the number of boxes lifted

C the time taken to lift the boxes

D the height of the platform above the ground

Substance X has a melting point of —98 °C and a boiling point of 65 °C.

Which statement best describes the motion and arrangement of the particles of
substance X at a temperature of 0 °C

A They vibrate about their fixed positions.

B They slide past one another at high speeds.

C They move freely and randomly at high speeds.
D

They slide pass one another and have no fixed positions.
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A piece of ice cube feels cool to the skin when touched.

Which of the following best explains why?

A

B
Cc
D

Heat is transferred from the skin to the ice cube.
Heat is transferred from the ice cube to the skin.
Coldness is transferred from the ice cube to the skin.

Coldness is transferred from the skin to the ice cube.

Boiling and evaporation are different processes.

Which of the following shows their differences accurately?

Boiling Evaporation
A No bubbles are formed Bubbles are formed
B Occurs throughout the liquid Only occurs at the surface
C Occurs at 100 °C Occurs at any temperature
D Requires energy source Requires heat source

What is meant by the term wavefront?

A

B
Cc
D

half the distance between crest and the trough
a line joining the points of the same phase on a wave
the distance between two successive crests of a wave

the time taken to complete a full oscillation of the wave
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A lamp produces a sharp image of an X wire on a screen through a thin converging
lens

X wire screen lens

lamp screen

How does the image change as the lens is moved closer to the lamp?
A The image becomes virtual.

B The image becomes brighter.

C The image on the screen becomes blurred.

D The image on the screen becomes more focussed.

Bats use echolocation to locate their prey. A bat hears the echo that bounced off the
moth 2.2 ms after it emits its call.

Assuming the speed of sound is 330 m/s, what is the distance between the bat and
the moth?

A 75mm B 150 mm

C 363 mm D 726 mm
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Which of the following is the Sl units for charge?

A

B
Cc
D

Ampere
Coulomb
Joules

Watts

The potential difference across a bulb is 12 V and 100 C of charge flows through it.

Calculate the amount of light and thermal energy dissipated by the bulb.

A

B
C
D

0.12J
8.33 J
120 J
1200 J

The diagram shows three identical lamps P, Q and R connected in a circuit.

lamp P

lamp Q lamp R

Which row shows how the brightness of lamp P and Q will change if lamp R is

removed?
brightness in lamp P brightness in lamp Q
A no change dimmer
B no change brighter
C dimmer brighter
D brighter dimmer
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The switch of a fan is connected incorrectly along the neutral wire.
Which of the following statements about the operation of the fan is/are correct?

l. The fan would still operate when the switch is closed.

Il. The fuse of the fan would melt under normal working condition when
the switch is closed.

[l. The fan would still be connected to the high voltage source when the
switch is opened.

A lonly

B Il only

¢ landll only
D |andlll only

Two bar magnets are placed near each other with their poles as shown.

A student plots the resultant field lines with a compass.
The Earth’s magnetic field can be ignored.

At which point does the compass point towards the top of the page?

OA
S N ocC S N|®D
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20 An electron beam is directed into a uniform magnetic field. The magnetic field
lines are flowing into the paper.

X X X X X X X X

X X X X X X X X magnetic

X X X X X X X x fieldinto

X X X X X X x x Mhepaper

X X X X X X X
Telectrons

How would the electron beam be affected?

A It will deflect out of the paper.
It will deflect to the left.
It will deflect to the right.

O 0 W

It will slow down but will not change direction.

END OF PAPER
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A1

SECTION A
Answer all the questions in the spaces provided.
The total mark for this section is 45.

Fig. 1 shows how the speed of a bicycle changes with time.

J
20

speed B C

"ol |
-

LA D

0 10 20 30 40

time

Fig. 1

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

acceleration = .............cccoeeeeee. m/s? [1]

(b) Use your answer to (a) to describe the motion of the bicycle between points B
and C.

(c) Calculate, showing your working, the distance travelled by the bicycle between
points A and B.

distance travelled = ... m [1]
(d) Is it possible to tell the direction of the bicycle using the Fig. 1? If so, state the

time period at which the bicycle is travelling in the reverse direction. If not, state
the reason why it is not possible.
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A2 Fig. 2.1 shows a ball falling a distance of 1.1 m when David drops it. The mass of
the ball is 0.50 kg.
Ignore air resistance. The gravitational field strength is 10 N/kg.

Fig. 2.1

(a) Calculate the decrease in gravitational potential energy of the ball as it falls
through the 1.1 m.

decrease in potential energy = ..........cccciiiiiiiiiienn. J[1]
(b) The ball bounces and only rises to a height of 0.80 m.

(i) Calculate the energy lost during the bounce.

energylost=.......ccccciiiiiiiinnnnnn. J[2]

(ii)  Suggest one reason why energy is lost during the bounce.

(c) After retrieving the ball, David throws the ball down from a height of 1.1 m with
an initial kinetic energy of 9.0 J.
Calculate the speed of the ball when it hits the ground.
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A3 Fig. 3.1 shows a pressure cooker with a safety valve.

20 cm 80 cm |

hi 300 g mass ‘
Inge o 72 metal rod

safety valve

T heating
Fig. 3.1

(a) Calculate the weight of the mass. Take g = 10 N/kg.

weight = ... N [1]

(b) The safety valve is designed to open when the pressure in the cooker is 2500
Pa. The area of the valve is 0.003 m?.

(i) Calculate the force applied on the safety valve due to the pressure in
the cooker.

(ii)  Taking moments about the hinge of the pressure cooker, determine the
shortest distance the weight should be positioned from the hinge such
that the safety valve remains closed.

distance = ... cm [2]
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A4 Two cars are parked next to each other in a hot, sunny afternoon as shown in
Fig. 4.1.

matte black

Fig. 4.1

The cars are identical except that car A has a polished silver surface and car B has
a matte (dull) black surface.

The rise in temperature of car B over time is shown in Fig. 4.2.

i iS;!e ir

40 _| temperature mEEE
— —
20
/
/
/
0 "
0 10 20 30 40 time

Fig. 4.2 minutes

(@) On Fig. 4.2, sketch the variation with time of the rise in temperature of car A
for time between 0 and 20 minutes. [2]

(b) The two words “shiny” and “silver” describe car A’s reflectiveness of light and

colour respectively. State one more property that affects absorption and
emission of radiant heat.
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A5 Fig. 5.1 shows how the pressure changes with time, at a sound receiver, for a sound
wave. Point A is at an instant where the pressure is the highest. Fig. 5.2 shows
position of air particles in the sound wave as it passes through.

(a)

(b)

(c)

(d)

(e)

pressure 4

. =

- [~ pressure
Pa !\ / \ / Xbove normal
/ ; /
j / /
/ /

, /o time
/ / / s
Fig. 5.1
) 0.76 m ]
Fig. 5.2

Sound is type of wave.
Describe the behaviour of sound waves that make it a “wave” making
reference to its energy transfer and particles.

The sound wave has a frequency of 432 Hz.

State the meaning of “frequency of 432 Hz” in the context of a sound wave.

On Fig. 5.2, circle a region on the wave where it corresponds to the pressure
at point A. [1]

A sound wave with a high maximum pressure corresponds to a high amplitude
in the sound wave.

State how a sound with high amplitude affects the type of sound heard.
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A6 A parallel beam of light shines on the surface of a glass block.
(@) Glass has a higher refractive index than air.

State the effect on the speed of light as light travels from a medium of lower
refractive index to a medium of higher refractive index.

(b) The beam of light hits the surface of the glass at an angle of 35° to the surface
of the glass as shown in Fig. 6.1.

air 35°

glass

Fig. 6.1
Parallel rays of light strike the surface of the glass block from directly above it.

(i) Calculate the angle of refraction, given that the refractive index of glass
is 1.5. Round your answer to the nearest 1°.

angle of refraction = ..........ccccnnnn. °[3]

(ii) Hence, complete the diagram on Fig. 6.1 to show the path of the light in
the glass. (1]
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Fig. 7 shows regions of the electromagnetic spectrum in order of decreasing

8

frequency. Some regions are identified by letters.

high frequency

»low frequency

A B ultraviolet V:Z;E![e infrared microwave C
Fig. 7
(@) (i) State one property of waves in regions A and C that is common among
waves in both regions.
.............................................................................................. [1]
(ii)  State how waves in region A are different from that of waves in region

C (other than having higher frequencies).

(b) For each device, state which component of the electromagnetic spectrum is

used.
sunbed

cooking
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A8 Fig. 8 shows the electric field pattern between two isolated point charges. The
direction of the field and the polarity of the charges are unknown.

Fig. 8
(@) On Fig. 8,
(i) Label the possible polarities for both charges with a “+” and/or a “-" in
the point charges. [1]
(ii)  Using your answer to (a)(i), draw the directions of the electric field lines.
[1]
(b) The magnitude of the electrical charge for both point charges increases.
State two ways in which the electric field pattern would change.
.................................................................................................... [2]
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A9 Fig. 9.1 shows how the current in the filament of a lamp depends on the potential
difference across it.

0.35° T
0.30 1 H

0.25

current
A 0.20'H

0.15

0.10 1 -

0.05'

0! - i potential
difference
0 1 2 3 4 5 vV

Fig. 9.1

(a) Calculate the resistance of the filament when the current is 0.25 A.

resistance = .........cccccciieiennn. Q[2]

(b) Explain how Fig. 9.1 shows that the resistance of the filament increases with
temperature rise.

The lamp in Fig. 9.1 is connected in a circuit shown in Fig. 9.2.
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The current in the lamp is maintained at 0.25 A. Determine

(i) the potential difference across the 40 Q resistor,

potential difference = .................cc

(ii)  the current in the 40 Q resistor,

CUIreNnt = ..o
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SECTION B
Answer any two questions in this section.
Write your answers in the spaces provided.

B10 Fig 10.1 shows a Bunsen burner. Three spots are marked showing possible spots
to place a spoon to be heated by the flame. An ice cube is placed on the spoon.

X A

X B

0O X

Fig. 10.1

(a) State the main process of transfer of thermal energy from the fire to the
spoon when placed at :

(b) Fig. 10.2 shows the heating curve of the ice cube when placed at point B.

A
F
D
T T /
temperature E
°C

0 B >

C time

A minutes

Fig. 10.2
(i) Explain, in detail, why the temperature of the ice cube remains constant

between points B and C even though thermal energy is still being
supplied to the ice cube.
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(c)

(ii)

(i)

(ii)

13

Describe the changes, if any, to the arrangement and to the motion of
the molecules of water as it heats up from point C to point D.

The water loses some mass even before it reaches 100°C. Assuming
there was no spillage, state a reason for this loss.

Explain why the reason you have mentioned in (c)(i) can happen before
the water reaches boiling point.
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A11 (a) Two cylindrical iron rods, A and B are placed inside a solenoid that has a cross
section in the shape of a circle as shown in Fig. 11.1. The solenoid is connected
to a battery and a switch (not shown).

e

Solenoid

Fig. 11.1

(i) Describe and explain the observations on the iron rods when the switch
is closed.

(ii)  Describe and explain the observations on the iron rods when the switch
is opened.
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15

Fig. 12.2 shows a rectangular metallic coil ABCD carrying a current that is
placed in a magnetic field. BC is 2 cm long.

(i)

(ii)

(iii)

(iv)

(v)

Axis of rotation

Fig. 12.2

Describe and explain the observations on the iron rods when the switch
is closed.

........................................................................................... [2]
On Fig. 12.2, draw the force that is acting on

1. Section AB;

2. Section CD. [1]

Assuming the force acting on each section is 2 N, calculate the total
moment generated on the coil ABCD.

Moment=..........cooiiiiiiin. Ncm [2]

The north and south pole positions are swapped. Describe how the
forces acting on section AB and CD respectively will change, if any.

State one way to increase the magnitude of the force acting on section
AB of the caoil.
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A12 An electric kettle with power rating of 2.5 kW is connected to a 240 V mains supply
by a flexible cable to a 3-pin plug.

(a)

(b)

(c)

(d)

State the names of the 3 wires found in the 3-pin plug and their respective
colours in Table 12.1 [3]

Name of wire Colour

Table 12.1

Calculate the current flowing in the circuit when the electric kettle is operating
under normal condition.

current = ., A 2]

Suggest a suitable fuse rating for this circuit. Explain your answer.

If the cost of electricity is $0.23 per kWh, calculate the total cost of using the
electric kettle for 1 hour every day for 1 week.

Suggest where a heating element should be placed in the electric kettle so that
the water can be heated efficiently.

END OF PAPER
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QUEENSWAY SECONDARY SCHOOL
Sec 4E5N Prelim Answers 2018

MCQ
1 B
2 D
3 D
4 D
5 C
6 A
7 D
8 C
9 D
10 A
11 B
12 B
13 C
14 C
15 D
16 D
17 B
18 D
19 A
20 B
Section A
1a The bicycle is travelling at constant speed from B to C
then decelerates constantly to rest from C to D.
1b | Distance travelled = % x ((35 — 15) + 37) x 15
=427.5m
=428 m (3 s.f.)
1c | Average speed = 42377'im
=11.6 m/s (3 s.f.)
2a lossinp.e.=05x10%x1.1=55J
2bi 55-(0.5x10x0.8)
=1.5J
2bii | energy lost as thermal/sound
2c 5.5 + 9 = 5(0.5)v?
v=7.62m/s
3a Weight=0.3x10=3 N

282




3bi F =2 500 x 0.003
=75N
3bii | ACWM =CWM
7.5x20=3xd
d = 50 cm from hinge
3biii | Force applied at safety valve will be higher. The weight should be moved
further/ to the right.
4a
+ | Risein
40T temperature I I I I I I
OC ///
Lt
EEZCeERREREEE
//
20
] ] ]
N
0 = RN \\ \\
0 10 20 80
Drawn graph must be below the given graph
Drawn graph must have a similar shape to the given graph.
4b Surface temperature or surface area.
5a Sound energy is transferred from particle to particle as the particles
vibrate to and fro.
They collide against each other, transferring the energy from one
particle to the next.
5b It means 432 oscillations of the sound wave is produced in one
second.
5¢c v=fA
v=432 x 0.76
=328.32 m/s
=328 m/s (3 s.f.)
5d

- e .. - - W L
]

'-‘-I..l‘ [ | L -l,'!'
(T T L T
P S S i

Wt %
-, @ .I-‘
l" " g Te 8,
.‘ " I--".‘
Pl g B o R BTy
et ey

gy ® L # l,.p.
e s g

tes o ** & saw

.'..I. - - - '."

Any one correct region circled
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5e

pressure 4

Pa f ,\
I|' 1
!
Jl ol
/ !

7 >
/ ,
! time
! s

Same amplitude but twice the period. 1
6a Speed of light decreases. 1
6b __sin(90°-35°) 1
1.5 = ErT— -
.. _1,Sin(55°
r =sin (—1_5 ) 1
r = 33° (nearest degree) 1
6¢c
air
glass
1
All lines drawn correctly at 33° +1°
7ai Waves in both regions have a speed of 3.0 x 108 m/s. 1
7aii | Waves in region A have a shorter wavelength. 1
7b sun tanning : ultraviolet 1
barbecue : infra-red 1
8ai
8aii
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Both charges have opposite charges (position does not matter)

All arrows come out of positive charge and go into negative charge 1
8bi There will be an increase in magnetic field lines.
The magnetic field lines will get closer together. 1
8bii | The two charges will have a stronger attraction to each other. 1
9a When current, | = 0.25 A, V = 3.75, 3.8 V (from the graph) 1
Therefore, Resistance, R=V /|
=3.7/0.25
=14.8Q 1
9b There is an increase in the ratio of potential difference to current, 1
which is equivalent to resistance.
9ci Potential difference across 40 Q resistor = potential difference
across the lamp = 3.75-3.8 V (parallel connection) 1
9cii | Current, | = V/R
=3.7/40 1
=0.0925 Aor 0.093 A 1
Section B
10a | Point P : convection 1
Point Q : conduction 1
Point R : radiation 1
10bi | The thermal energy gained is only converted to potential energy | 1
between points B and C.
This energy is used to break the intermolecular bonds. 1
Temperature is a measure of kinetic energy.
Since there is no gain in kinetic energy, temperature remains 1
constant.
10bii | The water molecules vibrate more vigorously and randomly around | 1
each other.
They remain closely packed in random arrangement. 1
10ci | Evaporation. 1
10cii | Evaporation can occur at all temperatures. 1
11ai | When the switch is closed, the solenoid will become a temporary
magnet.
The iron rods will also become temporary magnets and attain the 1
same polarity at the same ends.
Since like poles repel, the two iron rods will repel from each other. 1
11aii | When the switch is opened, the current will stop flowing through the

solenoid and the solenoid will cease to be a temporary magnet. The
iron rods, being made of iron will also lose magnetism as iron is a
soft magnet and does not retain magnetism.
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Hence the two iron rods will not repel and will instead come close to
each other at the bottom of the solenoid since the solenoid is
cylindrically shaped.

11bi
B C
I
A D

11bii
11biii | 2x 2

=4 Ncm
11biv | The direction of the force will be reversed. The force at section AB

will point downwards while the force at section CD will point

upwards.
11bv | Increase the current or use a stronger North and South poles.
12a Name of wire Colour

Live wire Brown
Neutral wire Blue
Earth wire Green and Yellow
12b | | =2500/240
=104 A

12c¢ | Suitable fuse rating =13 A

The fuse rating should be slightly higher than the current flowing in

the circuit for the fuse to work under normal working conditions of the

electric kettle.
12d | Total cost = $(0.23 x 2.5 x 7)

= $4.03

12e | The additional earth wire in the 3-pin plug helps to redirect current away

from the user and prevent an electric shock.

The End
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