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Answer ALL questions on the OAS paper provided.

1 What is the reading shown by the vernier calipers below?

Oic 1 2 3 4
‘[llllll}lllllllllII|IIII|II!II|IIII|IIII|
0 10
A 0.07cm B 0.27 cm
C 0.29cm D 0.37cm

2 Which scenario can cause a change in the acceleration of an object?

The object continues to move in a straight line at constant speed.
The object experiences a constant net force to keep it moving.

The object remains moving in constant velocity.

O o w »

The object slides from a rough surface to a smooth surface.

3  An elephant of mass 6000 kg stands on four legs, each having an area of
contact of 0.15 m? with the ground. What is the pressure exerted by the
elephant on the ground?

Take g to be 10 N/kg.

A 10kPa B 40kPa
C 100 kPa D 400 kPa
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4 Three immiscible liquids are poured into a beaker. The masses and the
corresponding volumes of three liquids X, Y and Z are recorded below.

liquid mass /g volume / cm?
X 270 40
Y 400 70
V4 559 50

What is the order of the liquids in the beaker starting from the top?

A XY Z B Y XZ

C ZYX D Z2XY

5  Some passengers are travelling on four double-decker buses along a horizontal
highway. The numbers of passengers in each deck are as indicated.

Which distribution of passengers on the double-decker bus is the most stable?

A B

30 30

C D

30 20
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An experiment is carried out to measure the power of a student running up a
flight of stairs. Which quantity is not required for this experiment?

the time taken to run up the stairs
the total horizontal distance of the stairs

the total vertical height of the stairs

oo w >

the weight of the student

Which statement(s) about kinetic model of matter is / are true?

. Particles in a gas repel each other.
Il.  Particles in a liquid are constantly in motion.
lll. Particles in a solid expand when heated.

A llonly

B landllonly
C Illand Il only
D Lllandlll

The diagram shows a large tank of water.

water

X

Which arrangement will set up convection currents in the tank?
A  cooling at X
B coolingatY
C heatingatY
D  heatingatZ
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10

Particles in a solid absorb thermal energy and vibrate about their fixed positions
more vigorously.

Which process is being described?

A  boiling

B evaporation
C heating

D melting

A light ray enters a glass block at an angle of incidence of 45°.

450
air

glass block

If the glass has a refractive index of 1.41, what is the value of angle a° (not
drawn to scale)?

A 149 B 30.1
C 4041 D 450
5076/5077/01/4ES5N/PRELIM/2019 [Turn Over
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11

12

13

Electromagnetic waves of wavelength A and frequency f travel at speed ¢ in a

vacuum.

Which row correctly describes the wavelength and speed of electromagnetic

waves of frequency /27

wavelength speed in a vacuum
A A2 c/2
B A2 c
Cc 2\ c
D 2A 2c

Which application uses ultraviolet rays?

forgery detector
imagery of body

remote controller

oo w >

satellite television

Which statement about sound is correct?

oo w >

Sound waves are transverse waves.
Sound waves can undergo reflection.
Sound waves travel slower in steel than in air.

The speed of sound waves in air is 3 x 108 m/s.
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14 The diagram shows a freely suspended positively charged acetate strip and a

negatively charged polythene strip.

acetate strip polythene strip

Two rods X and Y are brought near to the two strips. Rod

X repels the acetate

strip but attracts the polythene strip. Rod Y attracts both strips.

Which type of charge is on each rod?

rod X rod Y
A postive neutral
B positive postive
Cc negative positive
D neutral negative

15 The current in an electric heater is 6 A. It is switched on for 5 minutes.

How much charge flows through the heater?

A 20mC B 30C
C 50C D 1800C
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16 The diagram shows three identical resistors connected to a 4 V cell.

17

)

V1

(

What is the correct relationship between the readings on voltmeters V1 and V2?

A Vi=V: B Vi=2V:
C V2 = 2V1 D V2>Vq

The diagram shows identical lamps X and Y connected in series with a dry cell.
Both lamps are equally bright when the circuit is closed.

A third identical lamp Z is connected in parallel with lamp X. How does the
magnitude of current in lamp Y change compared to the initial arrangement?

A  higher B lower

C nochange D no current

5076/5077/01/4E5N/PRELIM/2019
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18 The diagram shows a three-pin plug used with a 10 A fuse.

Y
10 A fuse

L

Which row shows the possible values of the current flowing through the
terminals X, Y and Z when there is no fault?

currentat X/ A currentat Y /A currentatZ/ A
A 0 9 9
B 9 0
Cc 9 0 10
D 9 9 9

19 Which method cannot demagnetise a steel bar?

hammering it repeatedly
heating over a flame for a period of time

placing it in a solenoid under an alternating current

O O m >

stroking it with a bar magnet repeatedly
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20 A plotting compass is placed above a current-carrying wire. Before the circuit is
closed, the direction of compass is shown in the diagram.

I oo
current carrying wire
behind compass
| —
LT

In which direction will the compass needle be pointing when the switch is

closed?
A B
N
N
C D
N N

- END OF PAPER -
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SECTION A (45 marks)
Answer all questions in the spaces provided on the question paper.

1 Fig 1.1 below shows a bob of weight 50 N hanging in equilibrium from a string
that is pulled to one side by a horizontal force F of magnitude 60 N.

weight

Fig. 1.1

(@) Inthe space below, draw a scale diagram to determine the resultant force
of F and the weight of the bob.

resultantforce = ..................... N

(b) Hence, determine the magnitude of the tension in the string.

tension = .....ccoviiiienn.. N

5076/5077/02/4E5N/PRELIM/2019
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2

A car was travelling along Upper Changi Road and was about to pass a traffic
crossing when a boy suddenly jay-walked across the road. The graph in Fig. 2.1
shows how the speed of the car changed from the moment the driver saw the
boy until the car stopped.

speed / ms™!
7 N

30

N

10 ™

0 » time/s
0 1 2 3 4 5

Fig. 2.1

(@) Suggest why the car continued at constant speed for the first 1.5 s, even
though the driver had seen the boy.

...................................................................................................................... [1]
(b) From the moment the driver saw the boy, determine how far the car
travelled before the car started to decelerate.
distance = ....oooovveieeeeee m [1]

5076/5077/02/4ESN/PRELIM/2019 [Turn Over
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(c) Calculate the deceleration of the car.

deceleration = ......ccoovvveeeveeee, m/s?

(d) A boy is standing 50 m away from the car. Determine if the boy will be
knocked down by the car.

5076/5077/02/4E5N/PRELIM/2019
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3

An uniform wooden plank AB, 2 m long, weighing 54 N, rests on a knife edge
0.50 m from B. The end A is supported by a vertical string represented by
tension T in Fig. 3.1, so that AB is horizontal.

1.50m |

A
_

Fig. 3.1

(@) Draw and label the weight W of the plank on Fig. 3.1, indicating the
distance between A and W.

distance between AandW = ..................... m

(b) Hence, find the tension T in the string.

tension = ..., N

(c) Without any calculations, state what will happen to tension T as the knife
edge is shifted towards B.

5076/5077/02/4ESN/PRELIM/2019 [Turn Over
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4

Fig. 4.1 shows a metal pan containing water on a cooker. The hotplate heats the

water.
handle
water /
e X C
______—— metal pan
cooker
N g Nolate
Fig. 4.1
(@) Describe how the heat is transferred through the base of the metal pan.

(b)

(c)

..................................................................................................................... [2]
(i) On Fig. 4.1, draw an arrow to show the direction of movement of

the water at point X. (1]
(i) Explain why the water moves in this direction.

............................................................................................. [2]
The pan has a polished and silvery metallic surface. Explain how that
feature minimises heat loss from the metal pan.

[1]

5076/5077/02/4E5N/PRELIM/2019
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5

Fig. 5.1 shows an arrow shaped object placed in front of a thin converging lens.
Two rays from the top of the object are shown passing through the lens.

object

thin converging lens

Fig. 5.1

(@) (i) On Fig. 5.1, complete the paths of the two rays and mark the image

formed with 1.

[2]

(if) If the top half of the lens is covered by an opaque sticker, state any
change to the full image drawn in (a)(i).

(b) Table 5.1 shows the speed of light in different materials.

material

air or vacuum

glass block

speed of light / ms”

3.0x108

1.9 x 108

(i) Calculate the refractive index of glass block.

Table 5.1

refractive index = .......cccccceene. [2]

5076/5077/02/4ESN/PRELIM/2019 [Turn Over
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(b) (ii) Determine the critical angle of the glass block.

critical angle = .......cccccveeenn. ° [1]

6 Fig 6.1 shows a battery connected to a lamp.

-

X

Fig. 6.1

A charge of 150 C flows through the lamp in 100 s.
The energy transferred is 900 J.

(@) Calculate the potential difference across the lamp.

potential difference = .................cccee V [2]

(b) Calculate the current in the lamp.

current = ... A [2]

(c) Calculate the power of the lamp.

POWEN = ...ooiiiiieeeeeeeennnnn. W [2]

5076/5077/02/4E5N/PRELIM/2019
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7

Fig. 7.1 shows a circuit in which all the switches are opened.

%
L

X C Y
o S 4@(} o)
5 )
@ S2 S3

Fig. 7.1

(@) Calculate the effective resistance between X and Y when S1 and S2 are
closed.

effective resistance = ..........ocvvoni.... Q [3]

(b) State the effective resistance between X and Y when all switches are

closed.
...................................................................................................................... [1]
(c) State the switches that have to be closed in order to light up bulbs A and B
only.
...................................................................................................................... [1]

5076/5077/02/4ESN/PRELIM/2019 [Turn Over
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10

The table lamp shown in Fig 8.1 is made from plastic and has double insulation.
It has only two wires in the cable. The lamp has a power rating of 100 W and is
used on a 230 V supply.

cable

Fig. 8.1

(@) (i) State the name and colour of the two wires that are found in the
cable.

name of wire colour

first wire

second wire

[2]
(ii) Explain why the lamp is safe to use even though it has only two wires.
................................................................................................................. [2]
(b) (i) Calculate the rating of the fuse that should be used for this lamp.
rating = ... A [2]

5076/5077/02/4E5N/PRELIM/2019
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11

(ii) Singapore Power charges 26.70 cents for each kWh of electrical
energy used. Calculate the cost of using the lamp in 30 minutes.
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Section B (20 marks)

Answer 2 out of 3 questions. Each question carries 10 marks. Write your answers in
the spaces provided on the question paper.

9

A car accelerates from rest to reach a constant velocity during a 24 seconds
journey. The car experiences friction while it is moving as shown in Fig. 9.1.

Q driving force
friction « LJ

Fig. 9.1

Fig. 9.2 shows how the friction changes with time, t, over a period of 24 seconds.

3000

2000 r4
z v
5 £%at
feadi
“~ 1000 v

/
pad
7
0

0O 2 4 6 8 10 12 14 16 18 20 22 24 t/s
Fig. 9.2

The car has a mass of 850 kg and moves under a constant driving force of 2500 N
for the entire journey.

(a) Att=8seconds, determine the

(i) friction experienced by the car,

friction = ..o N

5076/5077/02/4E5N/PRELIM/2019
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(b)

13

(ii) resultant force of the car,

resultant force =

(iii) acceleration of the car.

acceleration = .....

The car travels at a constant velocity of 20 m/s between 14 seconds and

24 seconds.

(i) Using Fig 9.2, explain how the graph can be used to show the car is
travelling at constant velocity in the last 10 seconds of the journey.

(ii) Calculate the distance covered when the car is travelling at a constant

velocity.

distance =

(iii) Calculate the work done by the car’s engine during this

work =

5076/5077/02/4ES5N/PRELIM/2019

www.KiasuExamPaper.com
25

period.

[Turn Over



(iv)

14

If the kinetic energy of the car is 170 kJ, explain why it is less than the
work done by the car’s engine.

5076/5077/02/4E5N/PRELIM/2019
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10 Fig 10.1 shows the cross section of a swimming pool. A wave machine at one end
creates waves that travel across the pool. The diagram shows the surface of the
water 1.5 seconds after the wave machine began making waves.

wave-making machine

"

<

Fig. 10.1

(a) Estimate the number of wavelengths between points X and Y in Fig. 10.1.

number of wavelengths = ......................... [1]

(b) Calculate the frequency of the waves.

frequency = ..., Hz [2]

(c) Fig 10.2 shows the surface of the pool several minutes after the wave
machine has begun working. Three toy ducks are placed at different positions
in the pool as shown below. The line LL represents the original water level
before the wave machine began working

A B C D
| | | |
L4 ___ . _____d DZ_________________.béf ________ L
D1
[ || || || B Scale:1cm=10cm 9YE?
Fig. 10.2
5076/5077/02/4E5N/PRELIM/2019 [Turn Over
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(i) Use Fig. 10.2 to state what happens to the amplitude as the wave
travels across the pool from A to D. Explain why this happens.

(ii) If the wavelength of the wave is 35 cm, calculate the speed of the wave
in section AB. Explain whether this speed would change when the wave
reaches section CD. Show your working below.

(iii) The three ducks are set in motion as the wave travels across the water.
Explain whether duck at D1 would hit the other two ducks after some
time.

5076/5077/02/4E5N/PRELIM/2019
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11 A lift in a tall building needs a very powerful electric motor to move it. Fig. 11.1
shows an arrangement which uses a relay circuit on the left to switch the electric
motor on and off.

low voltage source
contact (A)

/ high voltage source

[ —

contacts (B
7 (B)

CCE

i
e,

plastic push button 1
thin wire —

coil of insulated wire electric motor

iron core : very thick wire
iron lever arm o pivot

p insulator

~—

relay circuit

Fig. 11.1

(@) The electric motor circuit uses thicker wire than the one in the relay circuit.
Explain why a thicker wire is used in the electric motor circuit.

(b) A user on the left pushes the plastic push button in the relay circuit to start the
motor running.

(i) State the polarity at the end of the iron core indicated by P, when the
relay circuit is turned on.

(ii) Explain why it is suitable to use an iron core in the relay circuit.

5076/5077/02/4ES5N/PRELIM/2019 [Turn Over
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(ii) Describe the sequence of events that take place from the moment the
button is pushed to the time when the motor starts.

(c) The low voltage source in the relay circuit is a battery which has to be
replaced once its energy runs low. State whether the motor can still be
switched on if a battery low on energy is not replaced. Explain your answer.

- END OF PAPER -
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4E5N Sc(Physics) Prelim Marking Scheme 2019

Paper 1: MCQ [20]

1 2 3 4 5 6 7 8 9 10
B D C B D B A B C A
11 12 13 14 15 16 17 18 19 20
C A B A D B A B D C
Section a: Short Structured Questions [45]
Qn Ans Marks
1a | use of appropriate scale (1 cm : 10 Nor 1 cm: 5 N) C1
parallelogram method C1
resultant force = 78 N (accept answers between 70 N A1
b tension =78 N (same ans as 1a) B1
ECF
2a | The driver took 1.5 s to react. B1
b distance =25 x1.5=37.5m B1
c deceleration = 25/(5-1.5) & C1
748 mis A\ A
= m/sc %
7S Q(};\
d | braking distance = 0@(25)( )\MJ/QB m %%@\3 C1
Tot I di ?3? 5 :/ 8 % %
otal distance .3 QZ;?U”n fl(@ﬂ (\\\%
Car dld o manag/\t@s ime,) e estr,gg@wll be knocked down
y/t - \) </ xO A
/ \\(\'a‘
3a éﬂ arrow fro ﬂ%\}?mark%f\h‘% plank and label it W.
nce betwggq W \SQ@ B1
b 51x05 O Ci
% k\\é“a A1
c T |ncre\a/es {\ B1
4a | When the\ﬁa\iffal pan is heated, the molecules at the base gained kinetic
energy, collided with the neighbouring molecules and transferred energy in B1
the process. This process is called conduction. B1
bi arrow pointing downwards. B1
bii water above the hotplate gets heated and expands, resulting in a lower
density and hence rises. B1
the cooler water at X hence sinks to replace the water above the hotplate. B1
c Polished and shiny surface is a poor radiator/emitter of heat, hence heat B1
loss is minimised.
Sai
object ”<]\\
\\\
\\“‘\,\
thin converging lens imagé“*{
B1
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B1-complete the paths of the two rays correctly.

B1
B1- The image | is marked correctly.
aii | The full image would still be seen but appear dimmer B1
bi c
n [ j—
v
~3.0x10°ms™
1.9x10® ms™ C1
A1
=1.58
bii |sinc=1/n
sinc=1/1.58
c=393° ECF B1
6a | p.d.=E/Q =900/150 C1
A1
=6 V.
b I = Q/t=150/100 C1
=15A A
c P=VI=6x1.5 = C1
s A1
=9W
OR
y or
P= E//t
/
C1
L AN At
7a | efféctive resist: é\c&f\@éha’ B in parallel
a2l 0 W
= ( V(b O@
_ '\56 C1
=15 (\}\1\\
O\
effective kés\?fance of A/Band C
=15+45 C1
=6Q A1
b zero. B1
C S1,Sz and Ss. B1
8ai | Live (brown) and B1
neutral (blue) B1
aii Lamp is made of plastic which is an electrical insulator, B1
lamp casing would never become ‘live’ OR current cannot flow to the user
through the casing. B1
bi current in cable, | = P/V = 100/230 = 0.435 A C1
1A fuse rating (accept 0.5 A, 1.0 A) A1
2
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bii Electrical energy = 0.1kW x 0.5h
= 0.05 kWh C1
Cost =0.05 x 26.70
=1.34 cents A1
9ai | 1400 N or 1450 N B1
aii 2500 — 1400 =1100 N ECF B1
aiii | a=1100/850 C1
1.29 m/s? A1
bi Friction at this time is equal to the driving force and B1
so the acceleration becomes zero B1
bii 200 m B1
biii | W=2500 * 200 C1
500 kJ ECF A1
biv | Remaining energy has been converted into sound and heat energy B1
10a | 3 (accept range between 2.75 to 3.25) B1
b T=05s0Rf=3/15 C1
2 Hz (accept range between 1.83 Hz to 2.17 Hz) A1
ci Amplitude decreases. B1
As the wave propagates from A to D) e ech ings,
hence the amplitude decreases. % A B1
ci |2Hzx0.35m / S \ \ 2 C1
=0.70 m/s ECF Q ,,,,,, @QQ A1
but accept valué s\bet 3 7Sand/ 0. %
The speed of the-wave would pot chanqe’& us B1
both frequ nc athwa th’ of not c
ciii Du k/at evé‘ﬁ duck B1
\Qll/tﬁree Quld 0 t;ﬁ <9 ically . a,t’\tﬁ’e same posmon B1
11a \Thi rw\u}e\skjse it has lg\@ér\resstance and it carries a larger
font 7\ o B
bi \u}%;@la 0>° oW~ B1
bii Iron %ﬂ/m 5 material that can be demagnetized easily B1
sh E is pushed, the iron core has to be demagnetized so
as to aI ow t lever arm to return to original position to switch off the B1
motor
biii | Current rows in the relay circuit to magnetise the iron core B1
Iron lever arm is induced to be a magnet to be attracted to the iron core B1
Contacts in the motor circuit closes as iron lever arm swings clockwise B1
Current flows in the motor circuit to run the motor B1
c The motor can no longer be switched on because B1
Current in the relay circuit would be reduced which lowers the magnetic
strength of the iron core and unable to cause the iron lever to turn
clockwise OR iron core may not be magnetized to attract the iron lever B1
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1 The diagram shows part of a vernier scale.

cm
1.__
o0
——>5
2—
—10

What is the correct reading of the vernier scale?

A 1.05cm B 1.35cm C 1.85cm D 2.65cm

2 An object falls through a vacuum.

Which row describes the acceleration and the velocity of the object?

acceleration velocity
A constant constant
B constant increasing
C increasing constant
D increasing increasing

BSS/2019/Preliminary Examinations/4ESN Science(Physics) P1
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3

3 A car is accelerating along a road in the direction shown. The wheel shown is connected to

the engine.

wheel

direction of travel
— >

direction of rotation

Which row shows the correct directions of air resistance on the car and friction acting on the

wheel?
air resistance friction
A — —
B «—— e
(03 _» «——
D e _ >

4 The weight and density of a gold bar are measured on Earth. The weight and density of the
same gold bar are now measured on the Moon.

Which row describes how the density and weight of the gold bar change as the gold bar is

brought to the Moon?

density of gold bar on the Moon

weight of gold bar on the Moon

decrease
decrease

unchanged

o o m >

unchanged

decrease
unchanged
decrease

unchanged

BSS/2019/Preliminary Examinations/4ESN Science(Physics) P1
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5 The diagram shows four forces acting on a pentagon-shaped object.
The four forces shown have the same magnitude.

Which force will give the greatest turning effect about the pivot?

pivot

6 Four objects, each of the same weight, are placed on a table as shown.

Which object exerts the least pressure on the table?

A B c D table

7 Abox at the top of a rough slope has an initial kinetic energy of 60 J and gravitational potential
energy of 40 J. It then moves from the top to the bottom of the slope.

box

[—— rough slope

Given that the work done against friction is 10 J, what is the kinetic energy of the box at the
bottom of the ramp?

A 0J B 30J Cc 90J D 110J

BSS/2019/Preliminary Examinations/4ESN Science(Physics) P1
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8 A substance consists of particles that are close together and slide past one another. The
average speed of the particles is gradually decreasing.

Which statement best describes the substance?

A aliquid being cooled
B a liquid being heated
C asolid being cooled
D

a solid being heated
9 Four metal cans are identical except for the colour and texture on their outer surfaces. The
same volume of tap water at room temperature is poured into each can.

Which can will give the lowest temperature reading after being put in the sun for a period of
time?

A B C D
black, black, white, white,
rough surface shiny surface rough surface smooth surface
10 Anice cube at 0 °C is heated.
What is the immediate change to the internal energy of the ice cube?
A The internal kinetic energy decreases.
B The internal kinetic energy increases.
C The internal potential energy decreases.
D The internal potential energy increases.
BSS/2019/Preliminary Examinations/4ESN Science(Physics) P1 [Turn over
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11 A longitudinal wave is generated along a slinky coil as shown in the diagram.

direction of travel

QM&&A JODOUIION0E

| |
0.50 5 1.00 m

The graph below shows the variation of the displacement of a particle in the wave with time.

displacement / m

F 3
\ m »time /s
ol w 0.40

What is the speed of the wave?

A 0.20m/s B 0.625m/s C 1.25m/s D 25m/s

12 The image of an object O formed using a converging lens has the following properties: same
size as the object, real and inverted.

@)

L ® ® @
W X Y z

Which are the positions of the focal point, image and lens?

position of focal point position of image position of lens
A X Y W
B X z W
Cc Y W X
D Y z X

BSS/2019/Preliminary Examinations/4ESN Science(Physics) P1
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13 The diagram shows the main components of the electromagnetic spectrum in order of
increasing frequency. Some of the components are labelled.

radio - light gamma
waves rays

v

increasing frequency

What is an application of the electromagnetic waves in component T?

A intruder alarm

B kill cancerous cells
C satellite television
D

sterilisation of medical equipment

14 The speed of a sound wave is doubled when it passes from medium X to medium Y.
Which statement describes the change in the sound wave correctly?

A The frequency is doubled.
B The frequency is halved.

C The wavelength is doubled.
D

The wavelength is halved.

15 A positive test charge in an electric field experiences a force in the direction shown.

@ —— force

Ignoring the effects of gravity, what is the direction of the electric field lines?

A horizontally to the left
horizontally to the right

B
C vertically downwards
D

vertically upwards
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16 A resistor with resistance R is made from a resistance wire with a cross-sectional area A and
length L.

. . , ) A
A second resistor made from the wire of the same material has a cross-sectional area of —

and a length of L

What is the resistance of the second resistor?

R
AE B R C 2R D B8R

17 Three lamps X, Y and Z are initially of the same brightness in a circuit.

If a piece of copper wire is connected across Z as shown, what effect does it have on the

lamps?
~X)
[ - ®
Y
¢ ®
Z
copper wire
A Lamps X, Y and Z will all go off.
B Lamps X and Y become brighter and lamp Z will go off.
C Lamps X and Y become dimmer and lamp Z will go off.
D Lamps X and Y have the same brightness as before and lamp Z will go off.

18 An electric kettle with the rating “240 V, 1.5 kW is fitted with a 7.0 A fuse.

When the kettle is operating normally, which row shows the currents flowing in the respective
wires?

earth wire live wire neutral wire
A 0A 6.25 A 0A
B 0A 6.25 A 6.25 A
Cc 0A 7.0A 70A
D 6.25 A 6.25 A 6.25 A

BSS/2019/Preliminary Examinations/4ESN Science(Physics) P1
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19 The diagram shows the interaction between two specimens XY and PQ with a magnet.

EN ____________ _S__i attracts X Y |

N st orees iy x|

TR e [5G

N s} ates QP
magnet

Which position(s) is/are the north pole of a magnet?

A Xonly
B Yonly

C PandQ

D P,QandX

20 The diagram shows a wire that is placed within the magnetic field of a U-shaped magnet.

An electric current passes through the wire and the direction of the current is out of the page.

magnet

s @ N

wire

What is the direction of the force acting on the wire?

A downwards

B towards the N pole
C towards the S pole
D

upwards
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2
Section A
Answer all questions in the spaces provided.
1 Fig. 1.1 below shows a hydraulic system that consists of two pistons and a flexible pipe. The

cross-sectional area of the smaller piston is 500 cm? and cross-sectional area of the larger
piston is 1440 cm?.

) 1440 cm?
500 cm flexible pipe /
larger
i ' —piston
oil —[ [_—Pp
14 kNI l
smaller piston '
Fig. 1.1
A force of 14 kN is exerted by the smaller piston on the oil
(a) Calculate the pressure on the oil exerted by the small piston.
PreSSUMe = ....cvuieiiiniriiieniiaraianann, N/cm? [2]

(b) The pressure on the oil by the smaller piston is the same as the pressure of the oil on the
larger piston.

Show that the force on the larger piston is greater than the force by the smaller piston.

[2]
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www.KiasuExamPaper.com
47



3

2 An archer shoots an arrow vertically upward into the air as shown in Fig. 2.1.

arrow

N bow

bowstring

archer

Fig. 2.1

The archer uses an average force of 85 N to pull the bowstring back by a distance of 42 cm.
The arrow has a mass of 0.16 kg. Assume that the energy transferred to the arrow when the
string is released is 100% of the energy stored in the stretched bow.

Take gravitational field strength, g = 10 N/kg and ignore any effects of friction.

(a) State the energy conversion when the arrow is released from the stretched bowstring.

................................................................................................................... [1]
(b) Calculate
(i) the work done in pulling back the bowstring,
workdone = . ... J[2]
(ii) the maximum height reached by the arrow.
maximum height = ... m [2]

(c¢) In practice, the maximum height reached will be lower than the actual value calculated in
(b)(ii). Explain why this is so.
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3 Fig. 3.1 shows a metal plate-warmer. The plate-warmer contains two small candle heaters.
Plates of food are placed on top of the warming-tray.

plate of
food

metal
warming-tray

Fig. 3.1

(a) Describe how the metal warming-tray is heated by the candle heaters through convection.
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4 Fig. 4.1 shows the temperature of a solid substance when it absorbs heat from a 600 W heater
over a period of 40 minutes.

temperature / °C

A
200 b SeEcasiRtinteeub b e
175 Eanman e 5 I B

150

125 4+ /' —

50

25

Y

time / min
0 5 10 15 20 25 30 35 40

Fig. 4.1

(a) Calculate the amount of energy supplied by the heater for region DE to boil.

ENEIGY = ot J[2]

(b) Explain why the temperature remains constant throughout region BC.
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6
(c) Describe how the kinetic energy and spacing of the molecules change in region CD.

................................................................................................................... [2]
5 Fig. 5.1 shows a ray of light incident on a triangular glass prism ABC.
The critical angle of light in the glass prism is 43°.
B
!/
/
S '
- 28 o
ll
1
4
7
A C
Fig. 5.1 (not drawn to scale)
(a) State whether the light ray will emerge from the face BC. Explain your answer.
................................................................................................................... [2]
(b) Calculate the refractive index of the glass.
refractive index = ... [2]
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6 Sound travels from a loudspeaker to a microphone 10 m away as shown in Fig. 6.1.

10 m

loudspeaker microphone

Fig. 6.1 (not to scale)

The microphone is connected to a cathode-ray oscilloscope (c.r.0.). The trace on the screen
of the c.r.o. is shown in Fig. 6.2.

pressure

0 2.0 4.0 6.0 8.0 10

time / ms

Fig. 6.2
(a) Explain how sound energy is transferred from the loudspeaker to the microphone.

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

(b) Using Fig. 6.2, calculate the frequency of the sound.
frequency = ..., Hz [2]
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(c) The speed of sound in air is 330 m/s.

Hence, calculate the wavelength of the sound.

wavelength =
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7 Thunderclouds contain charges. Water drops are carried up by air currents and become
charged. Fig. 7.1 shows a positively-charged cloud, a negatively-charged ground and a
negatively-charged water drop.

cloud

water drops
not to scale

water
drop

ground

Fig. 7.1

(a) On Fig. 7.2, draw the electric field pattern due to the negatively-charged water drop.
Show the direction of the field.

©

Fig. 7.2
(1]

(b) Describe and explain the movement of the water drop as it passes under the thundercloud.
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8 Fig. 8.1 shows a part of the wiring circuit that connects a 240 V, 1 500 W metallic electric kettle

to the household mains.
brown wire

blue wire

green and

/ yellow wire
O_

Fig. 8.1

(a) On Fig. 8.1, connect all the wires to complete the connections so that the kettle can operate
normally. [3]

(b) The fuses that are available are rated 1 A, 2 A, 5 Aand 8 A.

Determine which is the most suitable fuse for the kettle.

fuserating = ... A[2]

(c) The cost of 1 kWh of electricity is 20 cents. The kettle is used to boil water for 30 minutes
daily. Calculate the cost of using the kettle for 30 days.
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9 Fig. 9.1 shows a nail, a magnet and two compasses.

S N

/

nail magnet compasses

Fig. 9.1

(a) On Fig 9.1, draw an arrow in each compass to show the direction of the magnetic field of
the magnet at the two positions. [2]

(b) The magnet causes the nail to become magnetised by induction.
When the magnet is removed, the nail are still magnetised.

Identify the material that the nail is made of.
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Section B
Answer any two questions in this section.
Write your answers in the spaces provided.
10 An object falls through the air from rest until it hits the ground.

Fig. 10.1 shows how the speed of the object changes with time.

30

1] |
H H
B | CLE
speed 25 : |
m/s i 1T
20
/
P,
15
4
- ] : X
5 | NENERREENE
0*’:,AI ] , D
0 5 10 15 20 25 30 35 40 45 50 55
time
s
Fig. 10.1

(a) State the magnitude of the acceleration of the object between points B and C.
acceleration = ... [1

(b) Describe the motion of the object between points A and B.

(c) Explain, in terms of the weight of the object and air resistance, why the acceleration
changes between points A and B.
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(d) Calculate the distance moved by the object between points B and D.

distance moved = ... 2]
(e) The mass of the object is 5.0 kg.

Calculate the resultant force on the object between points C and D.

resultantforce = ... [3]
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11 A 50 kg woman is doing push-ups and is in the position shown in Fig. 11.1.

50 cm

40 ’f-'_'
Yo ¥

140 cm

Fig. 11.1

C is the centre of gravity of the woman, P is the position of her hands on the ground, and O is
the position of her feet. A combined vertical force F, acts on her hand by the ground.

Gravitational field strength g = 10 N/kg.

(a) Define centre of gravity.

.................................................................................................................... [1]
(b) Calculate the weight of the woman.
weight = .. [1
(c) Calculate the clockwise moment about the point O.
clockwise moment = ... [2]
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(d) Calculate the combined vertical force F exerted on the woman’s hands by the ground.

verticalforce F= ..., [2]

(e) The woman decides to make the exercise more challenging by strapping weights above
her shoulders, as shown in Fig. 11.2.

weights

4

o} P
Fig. 11.2

(i) State how the clockwise moments about point O change, if at all, when the weights are
strapped above the woman’s shoulders. Explain your answer.

(ii) State how the combined vertical force F changes, if at all, when the weights are
strapped above the woman’s shoulders. Explain your answer.
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12 Fig. 12.1 shows a circuit containing a switch, a 120 Q resistor, a 90 Q resistor, two ammeters,
A1 and A2, and a lamp connected to a dry cell with an electromotive force of 24 V.

o (%9

(b) Without any calculations, explain why the brightness of the lamp decreases when another
resistor is connected in series with the 90 Q resistor.

(c) The switch is now closed.

(i) Explain why the current through ammeter A, increases.

BSS/2019/Prelim Exam/4E5N Science (Physics/Chemistry) P2
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(ii) Calculate the effective resistance of the circuit.

effective resistance = ... [2]

(iii) Calculate the reading on ammeter Ax.

reading on ammeter Ao = ... [1]

(iv) Calculate the reading on ammeter A;.

reading on ammeter A1 = ... [2]

BSS/2019/Prelim Exam/4E5N Science (Physics/Chemistry) P2 [Turn over

www.KiasuExamPaper.com
62



18

BLANK PAGE

BSS/2019/Prelim Exam/4E5N Science (Physics/Chemistry) P2

www.KiasuExamPaper.com
63



1

4E5N Sci(Physics) Preliminary Examinations (2019) suqc % d answers

Paper 1
Q1 Q10
B D
Q11 Q20
C A

www.KiasuExamPaper.com
64



2

4E5N Sci(Physics) Preliminary Examinations (2019) suggested answers

Paper 2
Section A
F
1 (a P=—
(@) X
_ 14000 N
500 cm’ =
= 28 Nicm? [A1]
(b) Plarger = Psmaller
Flarger - I:smaller [B1]
AI arger Asmaller
Flarger - A|3Ig9r
F A

smaller
1440 cm’ > 1 [B1]
500 cm?

%o
Therefore Fiarger > Fs fer A
C/ \ Q)QQ%
2 ) [B1]
[ O\ ,\gaQ
' X smaller [B1]
_ @
2/\?3 é&'&%\

2 (a) elastlc@ etic energy and gravitational potential energy [B1]
. W=

smaller

\
(b) (i) x O
=85'N x 0.42 m [C1]
=35.7J [A1]
(i) G.P.E gained = work done
0.16 kg x 10 N/kg x h =35.7 J [allow e.c.f. from (b)(i)] [C1]

h=223m (3s.f) [A1]

(c) Some of the energy is converted to thermal energy due to work done against
air resistance. [B1]
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3 (a) The air above the candles is heated and becomes less dense so it rises to

the warming tray. [B1]
The cooler air below the warming tray is denser and sinks to takes its place.
[B1]

The whole process is repeated and forms a convection current to heat the
warming tray.

(b) As the handles are made of metal and metal is a good conductor of thermal

energy/ heat, [B1]
the handles may become hot and injure the user. [B1]
4 (a) t=15min=15x60=900s
E =Pt
=600 W x 900 s [C1]
= 540 000 J [A1]

(b) At BC, thermal energy is absorbed to brea i ar bonds. [B1]
The kinetic energy of the molecules re S [B1]
but the potential energy of the molec eg" ses [B1]

~~~~~~ }\

(c) The kinetic energy mcé”ase% (5 [B1]
the spacing be)ueen tlﬂl\gjpffjé @Ma}ps co nt/ %@%ases slightly.

N Y} [B1]
1D \\ L K{?ﬁ& O(\\\%
/? \ (\ \\ \ S’ Q
5 (a) light ra |II‘ \fiﬁ rﬁ as 1&&%grgoes total internal reflection
at\face BC. \$ [B1]

. g
’ alé\éPinc' &g& ) is éer than the critical angle (43°), and the
 ffom 2 opt | |
> O
1

iS\gOir enser medium to a optically less dense
medlu@ S & [B1]
(\‘3@

(b)n = sin 43 \%\‘?} [B1]

=1.47  (3sf) [A1]

6 (a) The air particles travel through a series of compressions and rarefactions

parallel to the direction that the sound wave travels. [B1]
The sound energy is transferred as the air particles collide with each other.
[B1]
(b) T=4ms
1
= — C1
4x107 [C1]
= 250 Hz [A1]
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(c) v =fA
- 330mfs [allow e.c.f. from (b)] [C1]
250 Hz
=1.32m [A1]
(a)
[A1]
(b) The water drop will move upwards as it is attracted to ositively-charged
cloud [B1]
since unlike charges attract [B1]

(a) Join brown wire to fuse to heating c% / [B1]

Join heating coil to blue wire [B1]
Join green wire to metalhdcas& ‘5’\ [B1]

:,,//} 4 %@@Q
(b) Qﬁ W [C1]
P 'Z‘\(\f{ﬁ Qi\
{ \\'\X —r” Q
\) S x%?’&)
2 [A1]
(c) Qﬂ\%\
[C1]
Cost\per day = 0.75 kWh x $0.20
=$0.15 [C1]
Cost for 30 days = $0.15 x 30 days
= $4.50 [A1]
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9 (a) (a) [1]
S N
(@) [1]
nail magnet compasses
(b) Steel [B1]
Section B

[A1]

10 (a) 0 m/s? /

(b) The object falls at decreasin ,qcce\x tloh,
rate. / ~~~~~~~~~~~~~~~

i\\

] at decreasing

o ng [A1]
(c) As the object falls, au‘\résrst ar mc/ efases [B1]
The weight ren‘ams unc(han é‘c}, henc&th% resultant\\??c% of the object

‘ N > Q\'\

decrease o\ c
\ \\> A = [B1]
F e §ccel(rséﬂorig é objg@%%creases [B1]
!_i’ S v m‘/;:\
E\":\areé un {’Nﬁf\\gr\‘aph \\%\
3<5 ) x 2519 [C1]
o’ [A1]
- (\c\@\
a= QV&\%
0-25
= C1
5 [C1]
= -12.5 m/s? [C1]
F=ma
= 5.0 kg x (-12.5 m/s2)
=-62.5N (accept 62.5 N) [A1]

11 (a) Centre of gravity is a point on an object where the entire weight appears to act on

[B1]
(b) W =mg
=50 kg x 10 N/kg
=500 N [A1]
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(c) clockwise moment = 500 N x 0.90 m [allow e.c.f. from (b)] [C1]
=450 Nm [A1]
(d) Fx1.4m=450 Nm [allow e.c.f. from (c)] [C1]
F=321N [A1]
(e) (i) The total clockwise moments about O increases. [B1]

The additional weights provide an additional clockwise moment about O.
[B1]

(ii) Since the total clockwise moments is increased, the total anti-clockwise

moments increased too. [B1]
Hence F increases. [B1]

12 (a) Electromotive force is the work done required to mo
complete circuit.

(b) The total resistance of the circuit f%

and the current through the circuit

charge around the
[B1]

[B1]
[B1]

The brightness of the la ihdecrease. A
- % ) ) ) Q°
(c) (i) When switch.i clo§e¢ Th” > t re§|sta e of circ E;?écreases [B1]
hence curren h\he Ci rc nd thyg% the Iamg\g k%eases [B1]
; be‘ad WLIhn fga\Q o®
S /";\) Q
O C/ [C1]
/«fig \\N
\ e [AT]
oe™
- O< [allow e.c.f. from (c)(ii)]
[A1]
(iv)  Viamp =24 V- (0.20 A x 90 Q)
=6.0V [C1]
| = 6.0V
40 O
=0.15A [A1]
or
1=1209 520 [C1]
160 Q
=0.15A [A1]
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Which of the following consist of only vector quantities?
A mass, distance, time

B friction, velocity, electromotive force

C tension, speed, energy
D

weight, displacement, electrostatic force

The diagram shows two forces X and Y act on an object.

L J

Which arrow below shows the possible direction of the resultant force?

A B Cc

T

The diagram shows a ball bearing being measured using a micrometer screw
gauge.

30

25

20

/ —r

What is the diameter of the ball bearing?

A 2.25mm B 2.52 mm C 2.75mm D 3.25mm
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4

A digital stopwatch to time the period of a simple pendulum.

Two readings for 20 oscillations are as follows: 34.98 s and 35.70 s.

What is the average period of the pendulum?
A 0.28s B 1.77 s C 3.53s D 3534s

The speed-time graphs of car X and car Y are shown below.

A

8 Car X
e e
v/m/s
4 CarY
2
O | & i :
0 1 2 3 4 5 6 Us

When will the two cars meet each other?

A 3s B 4s C 5s D 6s

A wooden plank rests in equilibrium on two boulders on opposite sides of a
narrow stream. Three forces of size P, Q and R act on the plank.

P4 Ri
plank

Which shows the correct relationship for the three forces?

oo w>
T TUVTTUT
o+ +
QO DO
00O

+ 10
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A car of mass 800 kg is being driven along a level road.
The engine supplies a forward force of 3600 N and the total resistive force is
2000 N. What is the acceleration of the car?

2000N ~— & —» 3600N

A 2.0 m/s? B 2.5m/s? C 4.5 m/s? D 7.0 m/s?

Which of the following objects has the greatest inertia?

a stationary car of mass 800 kg

a 2 kg trolley traveling at 0.5 ms

a ball of mass 200 g traveling at 4.0 ms™’

a 50 kg athlete running the 100 mrace in 10 s

ooOow>»

A horizontal pole is attached to the side of a building as shown. There is a pivot P
at the wall and a chain is connected from the end of the pole higher up the wall.
There is a tension F in the chain.

[

I
pole

v

What is the moment of the force F about pivot P?

A Fxd B Fxh C FxlI D Fxs
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11

12

A man pushes a box weighing 50 N across a floor. He exerts a force of 80 N and
the box moves 4.0 m in 5.0 seconds.

(3~ 80 N

— -

I
¢ < 40m >

50N

What is the average power developed by the man?
A 40W B 64 W C 1000w D 1600W

In which states of matter is the force of attraction between the molecules the
greatest and in which state is the speed of the molecules the greatest?

greatest force of attraction greatest speed
A liquid solid
B liquid gas
C solid solid
D solid gas

Two metal blocks of the same mass and size, one at temperatures 150 °C and
the other at temperature 30 °C, are in good thermal contact. The two blocks are
well insulated and there is no loss of thermal energy to the surrounding.

150 °C 30°C

block 1 block 2

Which of the following correctly describes the transfer of thermal energy between
the blocks?

A Thermal energy will be transferred from block 1 to block 2 until they both
reach thermal equilibrium at 90 °C.

B Thermal energy will be transferred from block 1 to block 2 until they both
reach thermal equilibrium at 30 °C.

C Thermal energy will be transferred from block 2 to block 1 until they both
reach thermal equilibrium at 90 °C.

D Thermal energy will be transferred from block 2 to block 1 until they both
reach thermal equilibrium at 150 °C.

5
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13 Equal masses of two different liquids are heated using the same heater. The
graph shows how the temperature of each liquid changes with time.

/ liquid 1
liquid 2

&
temperature

0 »-
0 time

What does the graph tell us about the liquids?

Liquid 1 starts to boil sooner than liquid 2.
Liquid 1 starts to melt sooner than liquid 2.
Liquid 1 has a higher boiling point than liquid 2.
Liquid 1 has a higher melting point than liquid 2.

ooOow>»

14  Animage is formed in a plane mirror.

reflected ray

nomal ----------ememplecaal2

incident ray ———,

¥0 image

R A

object >
d‘:‘ d[
plane
mirror
Which of the following is correct?
angles distances

A w=y do =d:

B W=z do =d1

C X=Yy do is greater than d;

D X=2z do is greater than d:
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15

16

17

18

The ray diagram below shows the formation of an image when a thin converging
lens was used.

4

2cm image

object

A
\ 4

40 cm

If both the object and the image are 2 cm in height, what is the focal length of the
lens?

A 1cm B 2cm C 10cm D 20cm

A VHF radio station broadcasts at a frequency of 90 MHz (9.0 x 10" Hz). The
speed of radio waves is 3.0 x 108 m/s. What is the wavelength of the waves
broadcast by the station?

A 0.30m B 3.3m C 27m D 2.7x10"®m

Which of the following correctly describes the properties exhibited by infrared,
visible, ultraviolet and X-rays?

A They are all transverse waves.
B They are all visible to the naked eye.
C They all travel at the same speed of 3.0 x 108 m/s in glass.

D Their frequency change when they travel from one medium to another.

A voltmeter is connected across a resistor in an electrical circuit.

V)
N\

e e e

What does the reading on the voltmeter measure?

A  the work done in driving 1 W of power through the resistor
B the work done in driving 1 J of energy through the resistor
C the work done in driving 1 A of current through the resistor
D

the work done in driving 1 C of charge through the resistor

7
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19 What is the mistake in the household circuit shown below?

Fuse Lamp
- Socket
L wire o E }
.._
° — o 0—@ Lahs
—5—e ;‘} Moo=
Meter
N wire Main Switch

The fuses should be placed along the neutral wire.
The position of the earth wire in the socket is wrong.

The main switch should be installed along the live wire.

oo w >

The neutral and the live wire in the socket should be interchanged.

20 The diagram shows a current-carrying wire in a magnetic field.
Which arrow shows the direction of the force experienced by the wire?

B
i\_\
A< -
c > magnetic

> field

current
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1

Section A (45 Marks)
Answer all questions. Write your answer on the spaces provided.

shows the speed of the three lorries at several values of time t.

Fig. 1.1
speedat | speedat | speedat | speedat | speed at
t=0 t=5s t=10s t=20s t=40s
lorry X 0 4.0 m/s 8.0 m/s 16 m/s 32 m/s
lorry Y 0 6.0 m/s 12 m/s 18 m/s 24 m/s
lorry Z 0 8.0 m/s 16 m/s 20 m/s 20 m/s
Fig. 1.1
(a) Define acceleration.
............................................................................................. [1]
(b)  Which lorry has the greatest initial acceleration?
............................................................................................. [1
(c)  Which lorry has a uniform acceleration? Explain your answer.
............................................................................................. [2]
(d) The mass of lorry X is 2 000 kg. Calculate the average forward driving
force acting on lorry X during the first 10 s of the journey.
force=................. N [2]
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A vertical uniform cylinder contains a volume of liquid, as shown in Fig 2.1.

density
750 kg/m?3
length
0.28 m
base area
0.040 m?

Fig 2.1
The cross-sectional area of the cylinder is 0.040 m?.
The vertical length of the liquid is 0.28 m.
The density of the liquid is 750 kg/m?3.
The gravitational field strength on earth is 10 N/kg.

Determine
(a) the mass of the liquid in the cylinder, and

mass =

(b) the weight of the liquid in the cylinder.

weight =

3
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3 Fig. 3.1 shown a device to squeeze the juice out of oranges easily.

25.0 cm

——————— A

handle

pivot

o) _[c»
o
(@]
3
| |l ¢—--Y-
o

rod
——— presser

\contact surface area 0.0035 m?

Fig. 3.1

When a force F is applied at the end of the handle, the presser squeezes the juice
out of the orange.

The area of the presser in contact with the orange is 0.0035 m?. The perpendicular
distance from the pivot to the rod holding the presser is 6.0 cm. A force F is
applied normal to the handle at a distance 25.0 cm from the pivot. A minimum
pressure of 4 000 N/m? is needed to squeeze the juice out of the orange.

Calculate

(a) The force that is exerted by the rod to cause a pressure of 4 000 N/m? on the
orange.

(b) the minimum force F that is required at the end of the handle to exert a
pressure of 4000 N/m? on the orange.

4
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4  Two identical conical flasks, one empty and the other filled with sand, are
both left to stand upside down as shown in the diagram below.

D sand
\LLLLLL LY rubber
stopper
Fig. 4.1 Fig. 4.2

(@) Mark, with a cross ‘X’ on each diagram, the positions of the centre of
gravity for each flask.

(b) Which flask is easier to topple? Explain your answer.

5
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5 Fig. 5.1 (not drawn to scale) shows an incident ray at point P on the surface of a
right angled glass prism.

30°

(@) The refractive index of the gIassF;gﬂsﬁﬂs 1.54. Determine the angle of incidence
at point P.

angle of incidence =.......................l [2]

(b) Determine the critical angle of glass.

criticalangle =................o [2]

(c) On Fig. 5.1, complete the path of the light after it reaches point Q.
Explain clearly how you arrive at your answer.

6 Fig. 6.1 shows sea waves approaching a beach at a speed of 1.5 m/s.

6
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1.5m/s

U Y

Fig. 6.1

(a) The wave takes 1.2 seconds to travel from P to Q.

(i) What is the distance between P and Q?

distance=................... m [1]

(ii) What is the wavelength of the wave?

wavelength=.................... m [1]

(b) A small floating boat is midway between Q and R.

(i) Describe the boat’s motion as the wave passes.

............................................................................................... [1]
(ii) What is the frequency of the boat’s motion?
frequency = ...l Hz [2]
7 Thunderclouds contain charges. Water drops are carried up by air currents and

7
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become charged. Fig. 7.1 shows a positively charged cloud and a droplet of
water.

Water droplet
(not drawn to

scale) @

ground

Fig.7.1

(a) Draw in Fig.7.1 the electric field pattern between the cloud and the
ground (ignore the droplet). [1]

(b)(i) Fig.7.1 also shows the charge distribution on the droplet of water. Draw
in Fig.7.1 the path of the water droplet as it enters the region of electric
field. [1]

(i) Explain your answer to (b)(i).

Fig. 8.1 shows a circuit which contains an 6.0 V battery, an ammeter, a
voltmeter and three resistors.

8
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9

i
OO
8.0 Q

Fig. 8.1

Calculate

(a) the total resistance of the circuit,

total resistance = ..................... Q[2]

(b) the reading of the ammeter,

reading of ammeter=..................... A[2]

(c) the current flowing through the 16 Q resistor,

current = ... A[2]

(d) the reading of the voltmeter.

reading of voltmeter=................... V[2]

Fig. 9.1 shows two coils of wire, P and Q, through which currents can be passed.

9
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The coils are mounted on free running trolleys. The arrows indicate the direction
of the currents in P and Q.

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

EKEAZTYZITXES

(@) When the currents are switched on, it is observed that the trolleys move
towards each other. When the currents are switched off, it is found that
the trolleys are easy to separate. Explain these observations.

(b) The experiment is now repeated, with an iron rod in coil P and with a
steel rod in coil Q. Describe how different the behaviour of the trolleys
will be from part (a)(i) when the currents is switched on and after which, it
is switched off. Explain your observations.

10
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10

Section B
Answer any two questions from this section.

Write your answers on in the space provided.

Fig. 10.1 shows a small sphere of mass 250 g moving through a track
represented by WXYZ, where WX and YZ are smooth surfaces and XY is a
rough surface. The speed of the object along WX is 4.2 m/s.

250 g sphere smooth surface
moving at a 4.2 ms™' rough surface Y / 7
\ /N
0.28 m
N\
w / X floor

smooth surface

Fig. 10.1

(@) Calculate the kinetic energy of the sphere along WX.

Kineticenergy = ................... [2]

(b) If the sphere reaches Y with a velocity of 1.4 m/s, calculate

(i) gravitational potential energy of the sphere at Y,

gravitational potential energy = ...................... [2]

(ii) the work done against friction along XY.

workdone = .............oeeeel [2]

11
www.KiasuExamPaper.com
89



(c)

(d)

If the sphere reaches Z with a speed of 1.2 m/s and drops to the
floor, calculate the speed of the sphere when it reaches the floor.
Assume there are no energy losses at it falls.

When the sphere hits the floor, the ground vibrates and a loud crash
is heard.

(i) What type of wave, transverse or longitudinal, is produced by the
vibrating floor?

(ii) When a thick sponge is placed on the floor, the sound made by the
sphere on hitting the sponge is much softer. Fig. 10.2 shows the sound
wave produced when the sphere hits the floor without the sponge.

On Fig. 10.2, draw the sound wave produced by the wave with the sponge
in place. [1]

pressure

»

\\/ displacement

Fig. 10.2

12
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11 Fig. 11.1 shows how a baby’s milk bottle can be heated using a bottle warmer. The
bottle warmer has foam-filled walls and a shiny outer casing. Heat is provided by a
200 W heating element. The heating element raises the temperature of the liquid

in the warmer to 40 °C.

milk bottle
L— shiny outer casing
— foam-filled walls

— water
— heating element

Fig. 11.1

(a) Explain how the foam-filled walls and shiny outer casing reduce heat loss from

the bottle warmer to the surroundings.

Foam-fillled Wall: ... e,

(b) Explain how heat from the heating element is transferred to the entire amount

of liquid.

(c) When the temperature of the liquid increases, state what happens to the

motion and kinetic energy of the molecules.

13
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(d) When the top part of the bottle is removed, it is noticed that some of the milk
evaporates.

Describe and explain, using ideas about molecules, what happens during
evaporation and what effect does it have on the temperature of the remaining
liquid.

(e) If the heating element is turned on for 5 minutes, calculate the amount of
thermal energy dissipated.

eNergy = ....oooeiiiiiiiennn. [2]

14
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12

Fig. 12.1 shows the structure of a 240 V electric hair dryer with a plastic case.
It mainly consists of a fan and two heating coils. The manufacturer claims that

it is double insulated.

fan motor

hot
air

heating coils

plastic case
240V

Fig. 12.1
The hair dryer has three settings. The following table shows the power at each
setting.
Setting Power /W
1 Cold (fan only) 120
Hot (half power) 630
Hot (full power) 1140

(a) State the switch or switches that should be closed for the hair dryer to operate

at the power of

(1) B30 Wi oot

(b) Suggest why the earth wire is not required for this hair dryer.

(c) (i) Calculate the current flowing in the hair dryer when it is at full power.

current= ...l

(i) Suggest a suitable fuse rating for the hair dryer.

fuserating=...................

15
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(d) In a month, the hair dryer is used at full power for 15 hours and at half power
for 8 hours. Given that the electrical tariff is $0.32 per kWh, calculate the cost

incurred for the hair dryer in a month.

(e) Another hair dryer is designed with a different arrangement of the two heating

coils as shown in Fig. 12.2.

heating coils

plastic case

Fig. 12.2

State one way in which such an arrangement will not be as advantageous as

that in Fig. 12.1.

End of paper
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Bedok South Secondary School

Sec 4Exp/ 5NA Science (Physics) Prelim Exam 2019
Marking scheme

Paper 1

1. D 2. C 3. C 4. B 5 D
6. B 7. A 8. A 9. A 10.B
11.D 12.A 13.C 14.B 15.C
16.B 17.A 18.D 19.C 20.B
Paper 2

Section A

No. | Answers Marks
1a | Acceleration is the rate of o 1
acceleration refers to p g i Ioc@ per AA
/“‘ _oOP
b | Lorry Z 1
‘“g”' ‘n\ 2°
N 1
)@b%f%lt tlm@@onstant 1
<&\&% . QS\%\ 1
N\
06
0
A 1

Force = pressure x area
= 4000 x 0.0035

=14 N

2a Density = mass / volume 1
Mass = volume x density
=(0.04 x 0.28) x 750
=8.4 kg 1
b Weight, w = mg
=8.4x10
=84 N 1
3a Pressure = force / area 1

1
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3b Apply principle of moment,
Sum of Clockwise moments = Sum of anti-clockwise moments
F x0.25=14x0.06 1
F=3.36N 1
4a
[1] each
X 2
b | Sand filled flask 1
as its centre of gravity is higher. Easier for the line 1
the weight to cross over the pivot.
oa | sini _
sinr 1
sin i AA
= 1.54 {
sin 30 [ Q)QQ p
i=50.4° or 500 ~ ) <> %%(b 1
Voae N\ ) A
AN A/ | @9)\ A~
1 ~ _~ -~ N\ % U\

Total internal reflection occur at point Q as
The angle of incidence (60°) is greater than the critical angle 40°

2
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Distance = speed x time
=1.5x1.2
=1.8m

2).=138
A=0.90m

The boat move up and down, perpendicular to the travelling direction

of the wave. 1
(ii) | Velocity, v ="fx OR f=1 ]
1.5=1fx0.90 _ T
f=1.67Hzor1.7 Hz =06
=1.67 Hzor 1.7 Hz 1
7a,
b(i)
1
Water . )i\
droplet (( @ngb
(not drawn’ Y v ¥ &
to scale) @1 x N >
-~ N\ D 7) o
d \ VA J
\ e R
i | L \ ) AT
N \“\\ v s
| B ground

Liké@‘é‘s?/‘repe@@d/ unlike charges attract.

b(ii) 1
AN
8 N 1 1
@ Total re‘sfs\t%nce =[— +—1" 1
16+8 12
=8.0Q 1
b . v ]
Current or ammeter reading, I = 2
_6
8
1
=0.75A
3
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%4
Current =—
R

6
" 1648

=0.25A

Voltmeter reading, V=R 1
=8x0.25
=20V

13a

When the currents are switched on:
Coils P and Q are induced with the following poles as

When the currents ¢ smnteh 4
The two coil§ 10st thei a‘me‘tﬁﬁdg_, they are ea

AN (\\W) o™
til m@ poles which attract,

hEn th e ts are
he-two nea ér/enq& '
ch o\hX ith greater speed since the

&ﬁ\fh@l move t
core |n4me\a sthg@é electromagnet.
UL~ oY
Lﬁent witched off:
They ain amé\sé}@e d to each other.
The steel.ﬁcﬁ)f*é in Q retains its magnetism and continues to
attract the iron core of coil P.

4
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Section B

No.

Answers

Marks

Kinetic energy (KE), Ex = V2 mv?
=% x0.25x4.22
=2.205J
=221Jor22J

b(i)

Gravitational potential energy (GPE), Ep = mgh
=0.25x10x0.28
=0.70 J

b(ii)

Work done against friction
= kinetic enegy X - (GPE + KE) of sphere at Y
=2.205—- (0.7 + 2 x 0.25 x 1.4?)
=1.26J

KE at floor= KE + GPE at top
=%mvZ+0.7
=% x0.25x1.

\or@tud.hg& B r\v @m R 5%

D
s %’%&g@“aﬂ
@U\/ ‘@%nd without sponge

sound on sponge

distance
or
time

11a

Foam-filled wall: It traps air which is a poor conductor of heat. It
reduces heat loss through conduction

Shiny outer casing: A shiny surface is a poor emitter of heat. It

reduces heat loss by radiation.

5
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The liquid near the heating element gets heated, it becomes less
dense and rise. The cooler, denser liquid at the top will sink, and in
turns gets heated and rise.

This process continues, setting up convection current and heat up
the entire liquid.

¢ | When temperature increases, the particles in the liquid gain kinetic
energy and slide pass one another with greater speed.
d | During evaporation, the more energetic particles at the surface of the
liquid break the forces of attraction and left the liquid.
Leaving behind particles with lower kinetic energy and thus, lowering
the temperature of the liquid.
e | Energy = Power x time
=200 W x (56 x60 s)
=60 000 J or 60 kJ
123(i) S3 <\
a(ii) | S1 and S3 <\
b

the hair dryer has @\ﬁé C\ES\S&WW hisani S
current leakage from the wir it not be cond do S
SN ye

7%\ Al
c(i) O N0 N7 o
g\ NS ) @Qj J@@QQ
i o
. A
c(
%\x \'\‘AQ’(\%
d [
+663 x 8)
1
$7.08

if one heating coil is faulty, the other cannot work
OR
the power of the hot air cannot be changed

6
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2

1 One oscillation of a swinging pendulum occurs when the bob moves from X to Y and
back to X again.

bob

X Y

Using a stopwatch, which would be the most accurate way to measure the time for one
oscillation of the pendulum?

Time 20 oscillations and divide by 20.

A
B Time 20 oscillations and multiply by 20.
Cc Time one oscillation.

D

Time the motion from X to Y, and double it.

2 Which of the following is a vector quantity?
A a mass of 2.0 kg
B a temperature of =10 °C
C a weight of 15 N
D an average speed of 20 m/s

3 The circuit of a motor racing track is 3.0 km in length. In a race, a car goes 25 times
round the circuit in 30 minutes.

What is the average speed of the car?

A 75 km / hour
B 90 km / hour
C 150 km / hour
D 750 km / hour

5076/01/9/19
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4

3

The diagram shows a firework rocket.
P

As the rocket flies through the air, three forces act on it. These forces are weight, thrust

and air resistance.

What are the three forces?

thrust air resistance weight
A P R S
B P S R
Cc Q R S
D Q S R

The mass and the volume of a bar made from metal X are measured.
The masses and volumes of four other bars are measured.

Which bar is made from a metal with a density that is double that of X?

mass compared with X | volume compared with X
A double half
B half same
Cc same double
D same half

5076/01/9/19
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4

Which of the following statements about inertia is true?

A
B
o

D

A body has inertia because of frictional forces acting on it.
A body will have inertia even if placed in a vacuum.

Inertia is a force that a body at rest will encounter that prevents it from starting to
move.

The inertia of a body keeps the body moving at constant velocity.

A body is suspended freely from a pivot.

Where can the centre of gravity of this body be found?

A

B
o
D

at the left of pivot
at the right of pivot
vertically above the pivot

vertically below the pivot

Work is done when a force of 400 N pulls a crate of weight 500 N at a constant speed
along a ramp, as shown.

lSOON

Part of the work done increases the gravitational potential energy E of the crate and the
rest is work done W against friction.

What are the values of E and W?

E/J wi/J
A 1500 500
B 1500 2000
o 2000 2500
D 3500 500

5076/01/9/19
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5

Which of the following statements correctly explain why a balloon becomes smaller
when it is kept in a freezer?

A

The air molecules in the balloon are moving slower and colliding with each other
less frequently.

The air molecules in the balloon contract.

The average distance between the air molecules in the balloon decreases.

The number of air molecules in the balloon decreases.

A beaker of water is heated at its base.

Why does the water at the base rise?

A

B
o
D

It contracts and becomes less dense.
It contracts and becomes more dense.
It expands and becomes less dense.

It expands and becomes more dense.

Four beakers contain equal volumes of water at two different temperatures. The beakers
are placed in the open air.

From which beaker does water evaporate the fastest?

surface area temperature

of beaker / cm? of water / °C
A 20 20
B 20 40
Cc 40 20
D 40 40

Which of the following statements about waves is true?

A

B

The frequency of the waves always increases as its wavelength decreases.

The period of a wave is the time taken for the particles to travel from the
maximum positive displacement to the maximum negative displacement.

They transfer energy with the transfer of particles of matter.

None of the above.

5076/01/9/19
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15

6

Light travelling in glass is incident on a glass-air boundary. The angle of incidence of the
light is greater than the critical angle.

Which arrow shows the direction of the light after it is incident on the boundary?

air

glass

incident ray

Which statement about electromagnetic waves is correct?

A All electromagnetic waves have speeds in air of approximately 3 x 108 m/s.

B In air, some electromagnetic waves travel faster than light.

C The electromagnetic waves with the largest wavelength are in the infra-red
region.

D The electromagnetic waves with the smallest wavelength are in the X-ray region.

An explosion experiment is carried out on Earth. The experiment is repeated by an
astronaut in space where there is no gas or air.

How does the explosion sound to the astronaut in space?

completely silent
slightly louder than on Earth
slightly quieter than on Earth

o0 mw >

the same loudness as on Earth

5076/01/9/19
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16 The diagram shows four charged objects, P, Q, R and S.

P Q R S
positively charged negatively charged unknown charge unknown charge

It is found that P attracts R but repels S.

Which statement is correct?

A Q attracts R.
B Q repels S.
C R attracts S.
D R repels S.
17 In which circuit does the ammeter read 2 A?
A B
3A \ 4A I
1A 1A
¢ [
1A 2A
~ 1 ~
C D
5A \ 6A I
1A 1A
~ 1 ~ 1
3A 3A
) | > 1

5076/01/9/19
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8

A metal wire has length | and cross-sectional area A.

Which of the following is proportional to the resistance?

A I +A
B /A
(o Axl
D All

The current in a hand dryer is 14 A. It is switched on for two minutes.
How much charge flows through the hand dryer?

0.14 C
7C
28C
1680 C

OO0 m >

An electric current in a wire is into the page.

Which diagram shows the shape and direction of the magnetic field around the wire?

A B
current current
into page into page
C D
current current
into page into page

5076/01/9/19
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2

Section A (45 Marks)
Answer all the questions in the spaces provided.

A truck travelling along a road experiences air resistance and friction as shown below in
Fig 1.1.

air resistance

«—— [”] 5) forward driving force
friction %? ’

Fig 1.1

The graph below shows how the velocity of the truck varies with time.

30

20

10

0 2 4 6 8 10 12 14 16 t/s

The forward driving force by the engine is constant throughout the whole journey of
16 seconds.

(a) During which time interval are the forces on the truck balanced?

(b) The truck has a mass of 1500 kg.
Calculate the net force att =6 s.

force=.................. N [2]

5076/02/9/2019
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(c) At what time does the truck start to travel up the slope? Explain your answer.

......................................................................................................... [2]
(d) Hence, or otherwise, calculate the length of the slope.
length=.................. m [2]
(a) Define pressure and state its S.I. unit.
.......................................................................................................... [2]
(b) Sally weighs 480 N. The area of the heel of her shoes is 1 cm?.
Calculate the pressure exerted by the heel on the ground.
Give your answer in its S.1. unit.
pressure = .............o.e.. [2]
5076/02/9/2019
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A builder needs to determine the density of a solid cube of wood.

He places the 50 cm mark of a uniform metre rule on a pivot, so that the rule balances.
He then places the cube on the rule with its centre of gravity directly above the 75 cm
mark.

A mass of 0.050 kg is moved along the rule until balance is restored.
This is shown in Fig 3.1.

: &

AN :
i 0.050kg pivot ' cube ;
| mass : :

Fig 3.1 (not to scale)

Ocm 10cm 50cm 75¢cm 100cm
I

The rule is balanced when the 0.050 kg mass is at the 10 cm mark.

(a) Explain why the rule originally balances when the pivot is placed at the 50 cm
mark.

......................................................................................................... [2]
(b) Calculate the mass of the cube.
MasS = ....cevvvueennnns kg [3]
(c) The cube has a volume of 1.6 x 10 m?.
Determine the density of the wood.
density = .................. kg/m3[2]

5076/02/9/2019
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(a) The time required to bake large potatoes in an oven may be significantly reduced if
a long steel spike was placed through the center of each potato before putting

them in an oven.

Explain why this process reduces the cooking time.

......................................................................................................... [2]
(b) Aluminium foil-coloured blankets can be used to keep mountaineers warm.
Explain this statement.
......................................................................................................... [3]
5076/02/9/2019
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A small quantity of crushed substance X was allowed to warm up from the temperature of
—-3°C using a 300 W heater. Fig 5.1 shows how the temperature of the substance varies
with time.

temperature/ °C

A
100

80
60
40

20

>

time/ min

Fig 5.1

(a) What is the melting and boiling point of the substance X?

(b) Explain why the temperature remained constant for the period between Q and R.

(c) If the 300 W heater in the above experiment is replaced by a 600 W heater, describe
and explain the difference seen on the graph during the sections QR and RS.

5076/02/9/2019
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(a) In the swimming pool at a new leisure centre there is a ‘wave machine’ as shown
in Fig 6.1.

 ——

wave machine

15 m
Fig 6.1

This machine makes waves in the water at one end of the pool at a frequency
of 0.25 Hz. The waves take 12.0 s to travel 15 m along the pool.

(i) Define transverse waves.

................................................................................................ 1
(i) Calculate the wavelength of the waves.
wavelength=.................. m [2]
(iii)  The swimming pool operator wants to reduce the speed of the waves.
He decided to reduce the frequency of the ‘wave machine’.
Explain why he will be unsuccessful in this attempt?
............................................................................................. (1
5076/02/9/2019
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(b) Fig 6.2 shows an oscilloscope trace for a sound with a frequency of 5000 Hz.

€ A

5000 Hz
Fig 6.2

On Fig 6.2, draw the trace for a louder sound with a frequency of 10 000 Hz. [2]

5076/02/9/2019
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9

Fig 7.1 shows Dylan walking on a carpet and approaching a metal door, which is earthed.

(a)

(b)

metal door

carpet + + + + + +

Fig 7.1 —

It is found that the carpet on which Dylan has walked on carries positive charges.
Explain how these charges are formed.

Explain why Dylan gets a momentary electric shock when he is close to the metal
door as shown in Fig 7.2.

metal door

carpet + + + + + + + + + + + + + + + + + +

Fig 7.2 =
......................................................................................................... [2]
5076/02/9/2019
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Fig 8.1 shows an electric circuit containing two identical lamps and a resistor. The lamps
can operate at normal brightness when connected to a 6 V cell and resistor R.

X :]R Y | s0 z
60
| -
II
6V
Fig 8.1

(a) Calculate the combined resistance of the two light bulbs.

resistance = .................. Q[2]
(b) The current flowing through the battery is 1.0 A.

Find the value of R.

(c) Comment on the level of brightness of the remaining bulb if one of the light bulbs is
removed. Explain your answer.

5076/02/9/2019
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Section B (20 Marks)
Answer any two questions from this section.
Write your answers in the space provided.

Fig 9.1 shows a ray of blue light passing from air into a glass optical fibre and refracting at the

surface.

glass optical fibre

blue light
Fig 9.1

(a) Describe how the wavelength and the frequency of the blue light change after it
entered the optical fibre.

......................................................................................................... [2]
(b) The refractive index of the optical fibre is 1.5.
Calculate the speed of the blue ray in the optical fibre.
speed=...........c...l. [2]
5076/02/9/2019
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(c) Fig 9.2 shows the same blue ray travelling in the optical fibre. The ray strikes the
wall of the fibre at Q. The angle between the ray and the wall of the fibre is 7°.

Fig 9.2

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

criticalangle = .................. [2]

(i) State and explain how the blue ray travels after hitting Q.

(d) Explain why diamond, which has a refractive index higher than glass, is a more
suitable material for the optical fibre, in terms of ensuring that light entering the
optical fibre at one end will only leave the fibre at the other.

5076/02/9/2019
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10 An electric kettle has a power rating of 2.4 kW when it is connected to a 240 V power
supply. To make a cup of tea the kettle is switched on for three minutes. During a morning
it is used five times to make cups of tea.

(a)

(b)

(c)

Sketch a circuit diagram to show how the kettle is connected to the 240 V power
supply. In your diagram, show clearly how the live wire, the neutral wire, the earth
wire, a switch and a fuse are connected. [3]

If one unit of electricity costs 20 ¢, calculate the total cost of using the kettle in the
morning.

The kettle is connected to the mains using a standard plug.

(i) Write down the equation which relates current, power and voltage.

(i) Calculate the current used by the electric kettle when it is operating.
Show clearly how you obtain your answer.

current = .................. [1]

5076/02/9/2019
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(iii)  Should a 3 A fuse or a 13 A fuse be fitted?

(d) Explain the function of the earth wire.

5076/02/9/2019
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1 Fig 11.1 below shows an apparatus used to demonstrate the motor effect. P is a short
length of bare copper wire resting on two other bare copper wires.

horseshoe
magnet bare copper wires

d.c. power supply

copper wire P

Fig 11.1

(a) State the direction the copper wire P would roll when the d.c. power supply is
switched on.

......................................................................................................... [1]
(b) Explain the observation made in (a).
......................................................................................................... [2]
(c) What difference would you notice if the following changes are made:
(i) the current is reversed,
.............................................................................................. [1]
(i) the current is decreased,
.............................................................................................. [1]
(iii)  the magnetic field is reversed.
.............................................................................................. [1]
5076/02/9/2019
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(d) State and explain what is observed if the power supply is changed to an
alternating current that has a low frequency.

(e) Fig 11.2 below shows a positive charge moving into a magnetic field, the direction
of which is perpendicular to and into the plane of the paper. Fig 11.3 shows a
negative charge moving into a magnetic field, the direction of which is
perpendicular to and out of the plane of the paper.

In the two figures below, draw the paths of the two charges in the respective
magnetic fields. [2]

negative
charge @

l

® &® &® ® &® ® ® ® ® ® ® @
® ® ® ® ® ® ® ® ® ® ® ®
® &® &® ® &® ® ® ® ® ® ® ®
P—
positive ® ® ® ® & & © ® ® ® ® o
charge
® ® ® ® ® ® ® ® ® ® ® ®
® ® ® ® ® ® ® ® ® ® ® ®
Fig 11.2 Fig 11.3

End of Paper
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Paper 1 (20 Marks)

© ®No OB W N

ellvliviivliolpdbdiviiviiviielielpdiviviviivliel@lP 2

(a)
(b)

(c)

(d)

(b)

(c)

Paper 2 Section A (45 Marks)
t=0stot=4s.

gradientatt=6s =5 m/s?
F=ma=1500x5=7500N

The truck is traveling up the slope :
Part of the weight is acting

Distance tra d = area under gr!ph fro
_1/2><(16/z§}u1e 120m ) | Q;@Q%}\
sry\ N Y o0

w s‘@%@@\\ o

e\}1c

/}@0 48%0% Pa

L" t@ G in the middle (ie at the 50 cm mark),
eig \s\%g%e through CG, no turning effect (moment)
d

the weight of the rule. Thus the rule balances.

sum of clockwise moments = sum of anticlockwise moments
0.050 % (10) x 40 = m2 x (10) x 25
0.080 kg

p=m/V
0.08/1.6 x 10
=500 kg/m?

[1]
[1]

[1]

(1]
[1]

[1]
[1]
[1]

[1]
[1]

[1]

[1]
[1]

[1]

[1]
[1]
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(a)

(b)

(a)

(b)

(c)

(a)

(b)

(a)

(b)

2

Steel is a good conductor of heat. [1
It conducts heat quickly from the oven to the inside of the potatoes, [1]
reducing cooking time.

Aluminium is a shiny metal. [1]
thus it is a poor emitter of heat 1
able to reduce the body heat from being lost. [1]
The melting point of X is 0°C and the boiling point of X is 100°C. 2]
During the period between Q and R, the heat energy is absorbed to weaken the
intermolecular forces. [1
Since thermal energy is supplied at a higher rate, [
the length of QR will be shorter as the time taken for melting [1]

to complete will be lesser.
The slope of RS will be steeper as the liquid will rea
the boiling point faster.

(i) Transverse waves are waves that tr.
to the direction of vibrati

(ii) v=15/12 R
=1.25 m_/S /,//’:\> /
N =V /f=125/0. ©°
(\\f\5- O-m ) — - %% )

n@};\s unchanged, the speed of
[1]

[1]
3 wa&?g) [1]

2 N
t;&?i;si % ansfefr‘e@\‘“\?om the carpet to Dylan due to
chardi frictions [1]
Sincetarp more positive charges than negative charges, [1]
carpe{g@&nes positively charged.

Dylan accumulates negative charges
and induces positive charges on the surface of the door knob/
door knob is positively charged. [1]

Since unlike charges attract,
negative charges from his body flows from his body to the metal door [1]

causing him to feel an electric shock.

(a) 1/Ri=1/6 +1/6 =1/3 [1]
Ri=3Q [1]
(b) R=(6-3)/1 (11
=30 [1]
(c) Remaining bulb is brighter. [1]
More current flows through this bulb now. [1

[Turn over
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Paper 2 Section B (20 Marks)

(a) The frequency remained unchanged. [1]
The wavelength decreases. [1]
(b) n=cl/v
v=3.0x108m/s /1.5 [1]
=2.0x 10°m/s [1]

(c) (i) n=1/sinc

c=sin"1/15 [1]
= 42° (41.8°) [1]
(i) The blue ray will be totally internally reflected. [1]

This is because the angle of incidence at Q is greater than
the critical angle.

[1]
[1]

(d) Diamond will have a smaller critical angle

and therefore a higher chance of undergoing -/ g eflection. [1]
(a) Correct labelled diagram ¢// [3]
’&%
(b)  Cost=2.4x(15/60)X: l %J\ [1]
= 12 cents \ ) 6{30 [1]
S
v a@r /ur/r ko (\\\X [1]
(nsWe\)’ stud \1 fétate he letters denote
%
] U fa»\ i)
" @%
\ 1
O “
(d) t\brm’etal Sg\' becomes ‘live’ due to a fault,
th nt will flow to the ground via the earth wire [1]
thus pre\‘,% g anyone getting an electric shock by touching
the ‘liv&'metal casing [1]
[Turn over
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(a) Roll to the right (towards the d.c. power supply) [1]

(b) When the power supply is switched on,
current flows through wire P in a direction that is
into the plane of the page which is perpendicular to

the magnetic field direction (upward). [1]
By Fleming’s Left-Hand-Rule, a force to the right acts on wire P. [1
(c) (i) P rolls to the left. [1]
(i) P rolls more slowly. [1]
(iii) P rolls to the left. 1

(d) P will oscillate left and right repeatedly as long as the a.c. is supplied. [1]
The periodic change in direction of the current in wire P
will cause the force on the wire to
switch from left to right to left repeatedly.

[1]

() ]

End of Paper
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1 A small cylinder is rolled along a ruler and completes two revolutions.

mark on
cylinder

two revolutions

ﬂngsh

-

HIIIII]I

0Ocm

II]IIIIII

1

IIII]IIH

2

Iilllllll

3

[III]FIII

4

I][III][I

5

III][III]

6

!TIII]III

7

IIIIIIIII

8

HIIIHII

9

Tl][llll[

10

IIII]I

11

The circumference is the distance around the outside of a circle.

What is the circumference of the cylinder?

A 44cm

12

B

5.2cm

Cc

8.8 cm

speed

m/s

9

AY

AY

2

time/s

The graph shows the speed of a car as it moves from rest.

What is the average speed of the car during the first 3 s?

A 4mis

B

6 m/s

Cc

135

18 m/s
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When a heavy coin falls a short distance towards the ground it does not reach terminal
velocity.
Which of the following explains this observation correctly?

The coin has not hit the ground.

The weight of the coin equals the air resistance.

The weight of the coin increases as air resistance increases.
The weight of the coin is always more than air resistance.

oo mw>»

Forces of 25 N and 40 N act on an object in the directions shown.
25N

40N
Which arrow shows the direction of the resultant force on the object?
A

A hollow rectangular metal block has the dimensions shown.
4 cm

3CV
«— »

5cm ZCmII/.

10 cm

A
v

The hole in the middle goes all the way through the block.
The density of the metal is 10 g/cm?®.

What is the mass of the block?

A 1269 B 540g C 1260g D 1500g
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4

The diagram shows a muscle and bones in a person’s arm. The hand holds a load of
weight 40 N. The elbow acts as a pivot and the tension in the muscle keeps the lower
part of the arm horizontal.

tension
in muscle

hand

35cm

What is the tension in the muscle due to the load?

A 200N B 240N C 280N D 1400 N

Work is done when a force of 400 N pulls a crate of weight 500 N at a constant speed
along a ramp, as shown.

1500 N

Part of the work done increases the gravitational potential energy E of the crate and the
rest is work done W against friction.

What are the values of E and W?

E/ WiJ
A 1500 500
B 1500 2000
o 2000 2500
D 3500 500
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8 A parachutist has opened his parachute and is falling to Earth at constant speed.

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

A kinetic energy — potential energy
B kinetic energy — thermal energy (heat)
C potential energy — kinetic energy
D potential energy — thermal energy (heat)
9 Water is poured into four dishes. In two of the dishes the water has a small surface area

and in the other two it has a large surface area. The water in two of the dishes is cool
and the water in the other two is warm.

From which dish does the water evaporate the quickest?

surface area temperature
A large cool
B large warm
C small cool
D small warm

10  Array of light is incident on the surface of a glass block. The diagram is not drawn to
scale. The refractive index of the glass is 1.5.

incident ray

i normal
L

path light takes
. without the glass block
" g

The angle of refraction is r. The angle between the refracted ray and the path the light
takes without the glass block is d.

Whatarerand d ?

r/° d/°
A 23 12
B 24 12
C 23 13
D 24 13

[Turn Over
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12

6

The diagram shows an object on the principal axis of a converging (convex) lens.
A principal focus of the lens is at F.

—lens

o

bject 4

principa

| axis

Where is the image formed by the lens?

OO0 w >

The diagram shows a wave on a string with two points P and Q marked.

between O and F
between F and Q
atQ

to the right of Q

The wave is moving in the direction shown.

What will happen next?

OO0 W >

P will move to the right.
P will move up.
Q will not move.
Q will move up.

www.KiasuExamPaper.com
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13 The diagram shows a loudspeaker that is producing a continuous sound wave of
frequency 200 Hz in air.

Which diagram best shows how the sound wave causes a molecule at P to move during

0.0050 s?
loudspeaker
®
P
A B
Po—-s P.
C D

e

14 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 B
o ++
= 4. S
_|- === —1- —
- B + U0+
C D
. R
—_ o+ o+ —  _ _
|- == —|- —_—
+U+ —U-

[Turn Over

www.KiasuExamPaper.com
140



8

15 A television controller emits an infra-red beam.

Which statement about infra-red radiation in the television controller is correct?

It causes ionisation.
It consists of longitudinal waves.
It has a higher frequency than ultra-violet light.

OO0 w >

It travels at the speed of light.

16 Many electrical appliances have metal cases.

To prevent the case from becoming ‘live’, the earth wire of the electric cable is attached
to the case.

How does the earth wire prevent an electric shock?

It allows a current to flow to earth, so that the appliance continues working.
It allows a large current to flow to earth, blowing the fuse.

It prevents the fuse from blowing.

It reduces the current to a safe level.

oo m>»

17 The diagram shows a circuit with two equal fixed resistors with a variable resistor R
connected in parallel to one of them.

i

The resistance of R increases.

What happens to the two voltmeter readings?

V1 Vo2
A decreases decreases
B decreases increases
C increases decreases
D increases increases

www.KiasuExamPaper.com
141



9

18 An electric current in a wire is into the page.
Which diagram shows the shape and direction of the magnetic field around the wire?

A B
current _ current
into page—___ _-into page
C D
current . current
into page —__ \ into page

19 It costs $0.20 for 1 kWh of electrical energy.
How much will it cost to run an electrical fan of 90 W for 10 hours?

A $50.05 B $0.18 C $3.00 D $18.00

20 The diagram shows a current-carrying wire in a horizontal magnetic field.

Which arrow shows the direction of the force experienced by the wire?

B
T
N S
~—aCc magnetic
field
D

current

End of Paper
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Section A [45 marks]
Answer all the questions in the spaces provided.

1. A girl of mass 35 kg, on a bicycle, accelerates from rest and travels down a slope in a

straight line. The girl does not use the pedals.
Fig. 1.1 shows that the gradient of the slope is constant.

girl

slope
Fig. 1.1

(a) Calculate the resultant force on the girl when she is accelerating at 2.6 m/s?.

resultantforce = ..................... N [2]

(b) At first, her acceleration is constant. At time t1, her acceleration starts to
decrease gradually until she is travelling at a constant speed in a straight line.

On Fig. 1.2, sketch a speed-time graph for the girl from when she starts

moving until she is travelling at a constant speed. [3]
A
i
speed '
i
0 : ==
0 t .
time
Fig. 1.2
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2. Fig. 2.1 shows the dam and reservoir of a hydroelectric power station.

Fig. 2.1

A hydroelectric power station uses a renewable energy source.

(a)

(b)

The water surface in the reservoir of the hydroelectric power station is at a vertical
height of 170 m above the turbines.

In one hour, 1.6 x 10'° kg of water flows from the reservoir through the turbines.
The gravitational field strength g is 10 N/kg.

Calculate the loss in gravitational potential energy of the water in one hour.

loss in gravitational potential energy =.............coooiiiiiiii, 2]

When the power station operates at full capacity, the electrical power output is
6.8 x 10°W.

Calculate the electrical energy output in one hour when the power station
operates at full capacity.

electrical energy output =

[Turn Over
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(c) Calculate the total amount of other forms of energy produced in one hour.

other forms of energy =..........cccoiiiiii. J

(d) Calculate the efficiency of the power station operating at full capacity, given that

useful energy output
efficiency = x 100% .
energy input

efficiency =.......cooii

3. Alamp 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.

www.KiasuExamPaper.com
146



5

(b) The lamp sends rays of light towards the surface of the pool.
Fig. 3.1 shows three rays of light that are at 30°, 60° and 90° to the horizontal.

- air _
water
90°
horizontal
lamp
Fig. 3.1
On Fig. 3.1, draw the path taken by each of the three rays after they strike the
surface of the water. [3]

4. Fig. 4.1 shows a girl standing at a distance in front of a large building.

A
= G
oo LB

|

Fig. 4.1

The girl uses a sound generator and a loudspeaker to send a short pulse of sound
towards the building. The sound has a frequency of 3700 Hz.

A short time later, the girl hears an echo.

(a) Besides the hard flat surface of the building, state another important condition for
the girl to be able to hear the echo clearly.

[Turn Over
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(b) The pitch of the echo is the same as that of the original sound but the echo is not
as loud.
State the changes, if any, on

(i) the amplitude of the echo,

................................................................................................. [1]
(ii) the frequency of the echo.
................................................................................................. [1]
(c) The speed of sound in air is 330 m/s.
Calculate the wavelength of this sound.
wavelength = ................onl m [2]

5. Fig. 5.1 shows a metal coffee cup on a metal warming plate.

coffee

metal cup D ) D

~_| alr\
EEEEEE— I

Fig. 5.1 Fig. 5.2

metal warming plate

There is a small electrical heater inside the warming plate that keeps the plate hotter
than the coffee.

(a) Heat is transferred through the metal by conduction to the liquid.

Describe how heat is then transferred to all the liquid in the cup.
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(b)

(c)

A cup of a different shape is placed on the same heater, as shown in Fig. 5.2.
The two cups are made of the same metal and contain the same amount of coffee.

Explain why the coffee in the cup in Fig. 5.2 is not kept as warm as the coffee in the
cup in Fig. 5.1.

............................................................................................................................ [2]
The outside surface of the cup can be either black or white and can be either
dull or shiny.
(i) State a suitable choice of colour and texture for the outside surface of the
cup.
................................................................................................................. [1]
(ii) Explain your answer to (c)(i).
..................................................................................................................... [1]

[Turn Over
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6. Two flexible iron strips, WX and YZ, are placed close to each other inside a solenoid
(long coil). The end W of WX and the end Z of YZ are held firmly in position.

Fig. 6.1 shows that the solenoid is connected to a d.c. power supply and a switch.

switch d.c. poge:: supply
~ + -

w X

L 1 1 ’_ll 1 .
N . Y, Z

flexible iron strips
solenoid
Fig. 6.1

The switch is closed and there is an electric current in the solenoid.

(a)

(b)

(i) On Fig. 6.1, mark with an arrow the direction of current flowing in the
solenoid at the turns near W and Z. [1]

(ii) State the type of magnetic pole produced at W, X, Y and Z.

1. W oo, -pole
D G -pole
X T -pole
4. Z i, -pole [2]

State and explain what happens to X and Y because the flexible iron strips are
magnetised.
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(@) Measurements of the current and the potential difference (p.d.) across a metal
wire A are made.

Fig. 7.1 shows a graph of the current against the p.d. for the wire.

0.5
0.4
j’l‘/,
0.3 e
current/A A
0.2 =
//
01 - //
0
0 1 2 3 4 5
p.d./V
Fig. 7.1

(i) State and explain whether wire A is an ohmic or non-ohmic component.

.................................................................................................................... [1]
(ii) State how the graph shows that the temperature of the wire does not
change in the experiment.
.................................................................................................................... [1]
(iii) Determine the resistance of the wire A.
resistance of wire A= ..., Q [2]

(b) Another wire B of the same material has the same length as the original wire A but
has only half the cross-sectional area.
(i) Determine the resistance of the new wire B.

resistance of wire B=................col Q [1]

(ii) On Fig. 7.1, draw the graph for the new wire B. [

[Turn Over
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8. A student sets up the circuit shown in Fig. 8.1.

)
|
® —__+—

36Q
2.8Q
e I S
L S

Fig. 8.1
The electromotive force (e.m.f.) of the battery is 6.0 V.
(@) The resistance of the variable resistor X is set to 1.8 Q.
Determine

(i) the total resistance of the circuit,

totalresistance = ...l Q [2]

(ii) the current measured by the ammeter.

current = ... A [2]

(b) (i) State whatis meant by the potential difference (p.d.) across a component
in a circuit.
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(ii) The resistance of X is increased.

State what happens, if any, to the p.d. across the 2.8 Q resistor. Explain your
answer.

[Turn Over

www.KiasuExamPaper.com
153



12

Section B [20 MARKS]
Answer any two questions in the spaces provided.

9. Fig. 9.1 shows a satellite in orbit around the Earth.

satellite

Fig. 9.1 (not to scale)

The satellite travels at a constant speed in a circular orbit.

(@) (i) State whatis meant by velocity.

(ii) Explain why the velocity changes.

(iii) Indicate the direction of the force acting on the satellite by drawing an
arrow to represent it on Fig. 9.1.
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(b) The satellite is placed into orbit by a rocket.

Fig. 9.2 shows the rocket as it takes off.

thrust of
engine

resultant
force

200

A XX I I X

*

XX

e

Fig. 9.2
The rocket and fuel have a total mass of 40 000 kg and a total weight of 400 000 N.
The resultant force acting upwards on the rocket is 50 000 N.

(i) Calculate the thrust produced by the rocket engine.

(ii) Calculate the acceleration of the rocket.

acceleration = ... [2]

(iii) The table in Fig. 9.3 describes the motion of the rocket in the first 12

minutes.
time / minutes motion of rocket
Oto4 uniform acceleration
4106 increasing acceleration
6to10 decreasing acceleration
10t0 12 constant speed
Fig. 9.3
[Turn Over
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On Fig. 9.4, sketch the speed-time graph of the rocket for the first 12 minutes.
You do not need to give values for the speed.

speed

T 1T 1T 1T 1 [3]
0o 2 4 6 8 10 12

time after take-off/min

Fig. 9.4

10. Fig. 10.1 shows the brake pedal of a car which is connected to a master cylinder.

pivot

brake cylinder

piston  fluid

brake
pedal

Fig. 10.1 (not to scale)
The brake is pressed with a force F. This force produces a moment about the pivot.
Pressing the brake causes a force of 80 N to act on the fluid in the brake cylinder.

(@) (i) State what is meant by the moment of a force about the pivot.
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(ii)

(ii)

(iii)

15

The magnitude of the force exerted on the piston by the fluid is 80 N
and is acting in the opposite direction as indicated in Fig. 10.1.

Explain why this claim is correct.

.............................................................................................. [1]
Calculate the moment of the force acting on the piston.
moment of theforce = ...........ooiiiiiiiiiiiis [2]
Calculate the value of F.
force F= ..o [2]
The cross-sectional area of the piston is 0.0012 m?.
Calculate the pressure exerted by the brake piston on the fluid.
PreSSUME = ...uviriririniieieaeenenanenanns [2]
[Turn Over
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Fig. 10.2 shows how the master cylinder (in Fig. 10.1) is connected to the
car’s braking system. The brake drum rotates with the wheel of the car.

brake drum
brake shoe

return spring

master cylinder

L

brake fluid

Fig. 10.2
The total cross-sectional area of the two slave pistons is 0.0040 m?,

Calculate the total force exerted on the slave pistons by the brake fluid.

totalforce = ....cooviiii
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17

Fig. 11.1 shows a vertical solenoid (long coil) with an iron core held in a
wooden clamp above a laboratory bench.

The solenoid is connected in series with a battery, a switch S, an ammeter and
a variable resistor.

There is a voltmeter in parallel with the solenoid.

solenoid

/
|/

| —

battery

w
>
©

l——1
| —
| —1
|
| ——1

b= D~ B~ S -~ S S~ -

1

HW

—

iron
core

Fig. 11.1
The battery consists of five 1.5 V cells in series.
When the switch S is closed a reading of 4.0 A is shown in the ammeter.
(i) State the size of the electromotive force (e.m.f.) of the battery.
electromotive force (e.m.f.) of the battery = .........cccooiiiiiiiiiiiiis

(ii) Calculate the total resistance of the circuit.

total resistance = ...
(iii) The reading on the voltmeter is 6.5 V.

Calculate the power dissipated in the solenoid.

power dissipated = ...

[Turn Over

www.KiasuExamPaper.com
159

[1]

[2]

[2]



18

(iv) The solenoid is made of copper and the student notices that, as time
passes, the solenoid becomes extremely warm.

State and explain the effect of this temperature increase on the ammeter
reading.

[2]
(b) The current in the solenoid magnetises the iron core. When a iron nail is

brought very near (but not touching) the magnetised core, the iron nail jumps

up towards it.

(i) Explain the changes in the iron nail that causes it to be attracted to the
magnetised core.
.................................................................................................................... [2]

(ii) The switch S is opened.

State and explain whether the iron nail remains in contact with the iron
core.
.................................................................................................................... [1]

End of Paper
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Section A [45 marks]
Answer all the questions in the spaces provided.

A girl of mass 35 kg, on a bicycle, accelerates from rest and travels down a slope in a
straight line. The girl does not use the pedals.

Fig. 1.1 shows that the gradient of the slope is constant.

girl

slope

Fig. 1.1

(@) Calculate the resultant force on the girl v% 3 v g at 2.6 m/s2.

L 4
F=ma =35x2.6 %

é

,,,,,,,, )\
=91N [f] /“ ) ] Qg‘?)
e ” O
AR e ©
P resulta forc ..................... N [2]
‘k\‘\ \“\ /\\‘.._/‘ / \
heﬁ ae@ étMn a"t. “ﬁme t1 cceleratlon starts to
g(a ually ng a stant speed in a straight line.
ed t|m \%\for the girl from when she starts
onstant speed. [3]
-

Straight line 0 to t1 — [1]
Curve with decreasing gradient — [1]

Horizontal line with terminal velocity

-]

e L L L

—

time
Fig. 1.2
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2. Fig. 2.1 shows the dam and reservoir of a hydroelectric power station.

(@) The water surface in the reservoi ier station is at a vertical

height of 170 m above the
In one hour, 1.6 x 10"° oir thpdugh the){urbines.
The gravitational field-strength\g i . 0’5

oo, Q

Calculate 0ss in- i ) the %@‘P% one hour.
W \\ . L - L |
TD \ﬂs&% \@W)m{g)@w [1]
\\/\/ <@\\ Yo 7% );&‘eﬁ‘? [1 - 20r3sf]
; AN\Y \
/“‘\\ N g L LY -
> QO q
]G a

gra@ :\11|al potential energy =..........coooiiiiiiiiiii 2]
I~
(b) ep \«g@%tion operates at full capacity, the electrical power output is
6.8% 10°
%\@»

Cach]ate the electrical energy output in one hour when the power station
operates at full capacity.

Energy, E=P xt = (6.8 x 10%) (60 x 60) [1]

=2.45x10%J [1 - 20r3sf]

electrical energy output =.............coooi 2]

[Turn Over
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(c) Calculate the total amount of other forms of energy produced in one hour.

loss in gpe = electrical energy + other forms of energy
other forms of energy = 2.72 x 10"3-2.45x 103 J

=2.72x10?J -

1]
2 or 3 sf]

other forms of energy =.....................

(d) Calculate the efficiency of the power station operating at full capacity, given that

useful energy output
efficiency = x 100% .
energy input

Efficiency = (2.45 x 1013

1]

b ., @@ﬁ @_Q?f‘_.% ......

2V
N
\(\?}
otto Xmall pool of water.
t paSé water into air is 49°.

hat @&nt by the term critical angle.

: Cr\ﬁ}a angle is the angle of incidence for a ray travelling
.| from an optically denser medium [1]

to a less medium and the angle of refraction is 90°. [1]
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(b) The lamp sends rays of light towards the surface of the pool.
Fig. 3.1 shows three rays of light that are at 30°, 60° and 90° to the horizontal.

air

water

90°

horizonta

lamp

[3]

surface of the water.

//V‘W\\‘
4. Fig. 4.1 shows a girl sta;h/(;}iﬁ"g"aft> a
\ N —

e o k=S — A
( “ — \
\ )

The girl uses a sound generator and a loudspeaker to send a short pulse of sound
towards the building. The sound has a frequency of 3700 Hz.

A short time later, the girl hears an echo.

(a) Besides the hard flat surface of the building, state another important condition for
the girl to be able to hear the echo clearly.

Distance of building must be at least 200 m [1] so the

will be heard after 1.3 seconds later.

[Turn Over
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(b) The pitch of the echo is the same as that of the original sound but the echo is not

as loud.
State the changes, if any, on

(i) the amplitude of the echo,

Smaller [1]

(ii) the frequency of the echo.

Unchanged [1]

(c) The speed of sound in air is 330 m/s.

Calculate the wavelength of this sound.

A=v/f =330/3700 [1]

=0.089 m [1]

|
7

/o

( A

5. Fig. 5.1 shows a metal (&gée;@;qj'@“ | warming : %%QJ@
ffee T @ii _

R Q}"W ).

Fig. 5.2

There is a\?@\éffﬁ electrical heater inside the warming plate that keeps the plate hotter
0

than the coffee.
(@) Heat is transferred through the metal by conduction to the liquid.

Describe how heat is then transferred to all the liquid in the cup.

| Liquid at the bottom of the cup is heated up and becomes
less dense and rises. [1]

Colder liquid at the top is denser and sinks and a
| convection current is set up. [1]
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(b) A cup of a different shape is placed on the same heater, as shown in Fig. 5.2.
The two cups are made of the same metal and contain the same amount of coffee.

Explain why the coffee in the cup in Fig. 5.2 is not kept as warm as the coffee in the
cup in Fig. 5.1.

| For cup in Fig. 5.2, there is an air gap between the
warming plate and the bottom of the cup. [1]

(c) The outside.surface
dull or shli\%
)

o
N
ce - o textu Q the outside surface of the

,ﬂ\\a@ﬂ SMC%\\(} ]
E \p}@kansweﬂ\m@c )i).

i )Vﬁlte s\{\ooth surface is a poor emitter of heatso | ... ...
red@@é the heat loss from the cup. [1]

O
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6. Two flexible iron strips, WX and YZ, are placed close to each other inside a solenoid
(long coil). The end W of WX and the end Z of YZ are held firmly in position.

Fig. 6.1 shows that the solenoid is connected to a d.c. power supply and a switch.

switch d.c. power supply

o0 ©
~ + -

<
N

flexible iron strips

Fig. 6.1

(@) (i) On Fig. 6.1, mark with an arrow the direction.o

M1 |

(ii) State the type of magﬁe\lc po roﬁm‘e at

1. W o (Nb%&g

e _ <10 2
§Outhf?A}E\ i‘} \%@Q (2]

\ ppens c)@‘é\g\nd Y because the flexible iron strips are

1
~M ,{, )

aﬁl\Y ar @r(ﬂ}ke poles, they will attract. [1] [
u\
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7. (a) Measurements of the current and the potential difference (p.d.) across a metal
wire A are made.

Fig. 7.1 shows a graph of the current against the p.d. for the wire.

0.5
04
P4
0.3 va
current/A A
0.2 = .. .
S (b)(ii) straight
// L li ith
.’/ ’——’ Ine wi as
0.11 = shown. [1]
0A
0 1 2 3 4 5
p.d./V
Fig. 7.1

(i) State and explain whether wire A is an oh ornon ‘w omponent.
Wire A is ohmic as the gr?w 2 at.passes through
t ir ffen:z

the origin OR the curren

........................................................................ ; ,3),\ [1]
(i) State how the gfaph"‘ s\t he mpera
charﬁhg\m the experiment. ~ e €§ w8 )
Griph/s‘ho smn/ gﬁad@n\f\ nd tI@a constant

I\s \st@ﬁ/ /}\e\m K e js cons{gp [1]
\

T BTN 7 R e SO e [1]

resistance of wire A= ...l Q [2]

(b) Another wire B of the same material has the same length as the original wire A but
has only half the cross-sectional area.
(i) Determine the resistance of the new wire B.

As cross-sectional area is halved, its resistance is
doubled, R=2x12.5 =25Q. [1]

resistance of wire B=.................occ Q [1]

(ii) On Fig. 7.1, draw the graph for the new wire B. [
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8. A student sets up the circuit shown in Fig. 8.1.
6.0V

(]

® — +——

36Q
2.8Q
s I S
L S

Fig. 8.1
The electromotive force (e.m.f.) of the battery is 6.0 V.
(@) The resistance of the variable resistor X is set
Determine
(i) the total resistance of the circuit
D 1
= 1736 e 14.8-23 3.5" /
=\1\g \\”[1]’ 3 &0
B O / ) ) \\\%
1N \\\ M
= > 2\8\ Q‘(\
\ NP Q
3

"/’ Jb \%0‘
\\/ X\%& C)@m\e&stance— ................................. Q [2]
i pa@u& easu Q\l%the ammeter.

iy %6/4 []
‘(\6\\@
\%‘3& 1.5A [1]

P

current = ... A [2]

(b) (i) State what is meant by the potential difference (p.d.) across a component
in a circuit.

| Potential difference is the work
done is driving a unit charge
| across the component. [1]
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(ii) The resistance of X is increased.

State what happens, if any, to the p.d. across the 2.8 Q resistor. Explain your
answer.

When X increases, the resistance of the two
resistors in parallel increases. [1]

Current in the circuit decreases and causes
the p.d. across the 2.8 Q to decrease. [1] |,
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Section B [20 MARKS]
Answer any two questions in the spaces provided.

9. Fig. 9.1 shows a satellite in orbit around the Earth.

satellite

The satellite tra\(/e?s\ ata c\énstan:[}speed in Iar orbit. e}
RN \/\/ \\X

.
/
i

(iii)

"~
~

—
Rlel?it\% ra\t\s %Kn‘sh nge of displacement. [1]

(a) /(P %\Kate‘l\ \an\ tg%y%{ \ty iﬁ

Q‘Q
' ]
o/lty i /\%@e @é‘speed in a specified direction

<\£ (v/
. :~-:./ ..................................................................................

LJ 6(2,
xplai\qj\%y the velocity changes.
A2

\V

C:As the direction of motion of the satellite is constantly
changing, its velocity changes [1] as a constant velocity
requires both the speed and direction to be constant.

Indicate the direction of the force acting on the satellite by drawing an
arrow to represent it on Fig. 9.1.

Direction of force is towards the centre of the Earth [1].

www.KiasuExamPaper.com
175



13
(b) The satellite is placed into orbit by a rocket.

Fig. 9.2 shows the rocket as it takes off.

thrust of
engine

resultant
force

A

LXK

(XXX C)

DOCK

Fig. 9.2
The rocket and fuel have a total mass of 40 00
The resultant force acting upwards on the r

(i) Calculate the thrust ergduc%{‘tﬂé;& r

~~ = N N

™\ 50 0.=T- \40(1000

l‘i Y\‘\\\\\ q\ f’f/l\lx
\ \° ')“ ~45° 0 r'%\\ Qs
| s
’ \ \ </\ ; 4 a/' \y %c,@
(ii)._ C Iafe the- e\era\tr(Sn 0 @bket.

s \\\\

e}a/ 4\/8& \X@a\\ \
L S F é}r%gs%ooomoooo [1]

1.25 m/s? [1]
\\") ACTETETATION = ..ovieiiiiiieeeeeeieenn m/s?  [2]

(iii) The table in Fig. 9.3 describes the motion of the rocket in the first 12

minutes.
time / minutes motion of rocket
Oto4 uniform acceleration
4106 increasing acceleration
6to10 decreasing acceleration
10t0 12 constant speed
Fig. 9.3
[Turn Over
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On Fig. 9.4, sketch the speed-time graph of the rocket for the first 12 minutes.
You do not need to give values for the speed.

A [1] - str line from 0
to 4 min;

[1] — increasing
gradient from 4 to 6
min & then
decreasing gradient
from 6 to 10 min;

speed

[1] — horizontal line

[3]

)\

' brake C%Q)@D

0“

Fig. 10.1 (not to scale)

The brake is pressed with a force F. This force produces a moment about the pivot.
Pressing the brake causes a force of 80 N to act on the fluid in the brake cylinder.

(@) (i) State what is meant by the moment of a force about the pivot.

The moment of the force is turning effect produced

OR

The moment of the force is given by the product of the force
and the perpendicular distance from the pivot. [1]
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(ii) The magnitude of the force exerted on the piston by the fluid is 80 N
and is acting in the opposite direction as indicated in Fig. 10.1.

Explain why this claim is correct.

Based on Newton’s third law [1], which states that there is

an equal but opposite force acting on the two bodies - the
piston and the fluid.

(b) (i) Calculate the moment of the force acting on the piston.

moment=Fxd =80Nx4cmOR80NXx0.04m [1]

=320Ncm OR 3.20Nm [1]

(ii) Calculate th

72RO :
Tﬂi @ o 22 Q(\\:o(ga@% m [1]

@ \\\@

fOrCE F = i (2]

ﬁj{j@s- aI area of the piston is 0.0012 m2.

e the pressure exerted by the brake piston on the fluid.

\%\"3’”

P=F/A =80/0.0012 [1]

=67 000 Pa [1]

pressure =

[Turn Over
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(c) Fig. 10.2 shows how the master cylinder (in Fig. 10.1) is connected to the
car’s braking system. The brake drum rotates with the wheel of the car.

brake drum
brake shoe

return spring

master cylinder

L

brake fluid

Fig. 10.2
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11. (a) Fig. 11.1 shows a vertical solenoid (long coil) with an iron core held in a
wooden clamp above a laboratory bench.
The solenoid is connected in series with a battery, a switch S, an ammeter and
a variable resistor.
There is a voltmeter in parallel with the solenoid.

solenoid

/
|/

| —

battery

l——1
| —
| —1
1
——1

%
2

"~ A~ S~ S~ S - S~

iron

5Vc k in series. Q%’\

The battery consists of fiv
/ v e j 0
reading of 40 Ais's own{é@g&a&ammeter.

When the switch\S is-close
\/S\‘\ \S\ ''''''''''''' \d“ """"

\ w \\ ) ; /‘N‘\’
i \\ N = / / "
Sta\{e\‘ﬂa/e sags\@f the efec%gg%‘&ce (e@mf the battery.
\ e N ! } z

~
o SRS

@;}i&@ the )@@Qy‘l 5x15.275M.[1......].

ec’\;r motive
[ |
\

{/

tal re\s;igtaﬂo/@\\)(}\ ,tzﬁe circuit.
ey

e,

L&AV 5@%740 1]
o ) 6

A @a\’a\(}s Q [1
AN

\o%

total resistance = ...
(iii) The reading on the voltmeter is 6.5 V.

Calculate the power dissipated in the solenoid.

P=VI =65x4.0 [1]

=26 W [1]

power dissipated = ...

[Turn Over
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(iv) The solenoid is made of copper and the student notices that, as time
passes, the solenoid becomes extremely warm.

State and explain the effect of this temperature increase on the ammeter
reading.

Increased in temperature in wire increases its resistance. [1]

Total resistance increases and the current, thus ammeter
reading decrease. [1]

[2]
[2]
ate @q@j&plain whether the iron nail remains in contact with the iron
cor(e\d
\D
\P Iron loses all its magnetism and thus the iron nail will not  |........
be attracted by the unmagnetised core. [1]
.................................................................................................................... [1]

End of Paper
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1 2 3 4 5 6 7 8 9 10
A B D B C C B D B C
11 12 13 14 15 16 17 18 19 20
D D A A D B B C B B
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Section A (45 marks)

Answer all the questions in the spaces provided.

Electronic components can be damaged by overheating. To overcome this problem, the
component, such as a computer chip, is fitted with a heat sink as shown in Fig. 1.1.

black metal fins

heat sink

————— computer chip

Fig. 1.1

The heat sink keeps the computer chip cool. Explain how the heat sink increases the loss of
thermal energy by

1 ) I T [T o

(B) radialion ...
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3

A heated substance is cooled to the temperature of its surroundings. Fig. 2.1 shows more

information about the substance and the process.

initial temperature of heated substance 110 °C
boiling point of substance 70°C
melting point of substance -10 °C
temperature of surroundings -30°C

Fig. 2.1
Describe the changes to

(a) the arrangement of molecules from 110 °C to — 10 °C,
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4

A U-tube is first filled with liquid A and then with liquid B in the right side of the tube as shown in
Fig. 3.1.

liquid B

18 cm A

Y_
yd
X

liquid A
Fig. 3.1

The cross sectional area of the U-tube is 3.0 cm?. The density of liquid B is 1.0 g/cm3. Point X and
Y are at the same horizontal level.

Take the Earth’s gravitational field strength as 10 N/kg.

(a) Calculate the mass of liquid B in the U-tube.

(b) Calculate the pressure at point Y due to liquid B.

pressure = ............... N/m?[2]

(c) The pressure at point X and point Y are the same. Explain whether liquid A has a larger or
smaller density than liquid B.
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5

Fig. 4.1. shows a system for raising a heavy piece of metal at position W to a vertical position X.

o 7 “

rope

piece of metal

8.0m

Fig. 4.1

A man pulls on a rope with a horizontal force T. The piece of metal has a weight of 2000 N and is
freely pivoted at A. The system is in equilibrium.

(a) Calculate the moment produced by the metal’'s weight about pivot A.

moment = ................ Nm [1]

(b) Hence, calculate the horizontal force T.

forceT=.........ooenil. N [2]

(c) As the piece of metal moves from position W to X as shown in Fig. 4.1, explain how the
moment produced by T changes if the magnitude of T remains constant.
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6
Fig. 5.1 shows a water ride at a theme park. A man sitting on a float is about to go down the water

slide. The combined mass of the man and float is 80.0 kg. The Earth’s gravitational field strength
is 10 N/kg.

‘_EgA

4

Fig. 5.1

The man slides down from rest from point A to point C.
(@) Assuming that the slide is frictionless,

(i) calculate the loss in gravitational potential energy,

loss in gravitational potential energy =................... J [2]

(ii) the speed of the man at point C.

(b) In reality, friction is present between the slide and the float. The kinetic energy of the man
and the float is 8800 J at point C and the length of the slide from A to C is 56.0 m. By

considering the work done against friction, calculate the average frictional force acting on the
man from A to C.

frictional force =
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6 Fig. 6.1 shows a ray of light entering an equilateral glass prism at the point of incidence A. The

refractive index of the glass prism is 1.50.

60°
B..
T
Fig. 6.1
(a) Calculate the angle of refraction at point A.
AX =
(b) Calculate the critical angle of the glass prism.
critical angle =
(c) Calculate the angle of incidence y at point B.
3y =

(d) On Fig. 6.1, draw the path of the light ray after it hits the surface at B.
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A collector views a postage stamp of height 1.0 cm through a lens. The lens is 1.5 cm from the
stamp. The height of the image of the stamp seen is 3.5 cm.

The stamp, the image of the stamp and the position of the lens are drawn to scale are shown in
Fig. 7.1.

\ %

Fig. 7.1
A ray of light from the top of the stamp to the lens is shown in Fig. 7.1.
(@) OnFig. 7.1,

(i) complete the path of the ray from the top of the stamp after it passes through the lens.

[1]
(ii) draw another ray from the top of the stamp to show how the image is formed. [1

(b) From Fig. 7.1, determine the focal length of the lens.

focallength = .................. cm [1]
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8 Fig. 8.1 shows a section (PQ) of a sea waves approaching a beach at a speed of 1.5 m/s. Two
complete waves hit the sand every 10 s.

sand

Fig. 8.1

(a) Calculate the wavelength of the wave between P and Q.

wavelength = .................... m [2]

(b) State the direction of movement of a particle at position P at the next instant.

[Turn over
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9 Electromagnetic (EM) waves have many applications. Complete Fig. 9.1 by identifying the
electromagnetic waves used for each of the applications.

application EM waves

ear thermometer

Global Positioning System (GPS)

sterilization of medical equipment

cancer treatment

Fig. 9.1
(2]

10 During a thunderstorm, the base of a cloud is negatively charged. Fig.10.1 shows one such cloud
above the ground.

+ + + + + + + + ground

Fig. 10.1

(@) The cloud causes the ground beneath it to become positively charged. Explain, how the
ground becomes positively charged.

(b) A lightning strike occurs. Within a short duration of 1.5 ms, a charge of 180 C passes between
the cloud and the ground.

Calculate the average current in the lightning strike.

current =
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11 Fig. 11.1 shows a simplified household circuit. It consists of an air-conditioner and a lighting unit
connected to the mains supply of 230 V.

air conditioner
230V, 2300 W

lighting unit
230V, 460 W

— OA.CO—

230V

(b) By using suitable calculations, suggest an appropriate rating for the fuse shown in Fig. 11.1.

fuserating=.................... A 2]

[Turn over
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12 Fig. 12.1 shows a light aluminum rod resting between the poles of a magnet. Each end of the
aluminum rod rests on a brass strip, which is connected to an electric circuit.

aluminum rod magnet

brass strip
brass strip

\ switch open
o]

Fig. 12.1

(a) By means of an arrow, indicate on Fig. 12.1 the direction in which the aluminium rod will
move when the switch is closed. [1]

(b) Suggest one way to increase the speed of the aluminium rod when it moves.

(c) The battery is changed to an a.c. source of frequency of 0.50 Hz. Describe and explain what
you will observe about the movement of the aluminium rod.
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Section B (20 marks)
Answer any two questions in this section.

Write your answers in the spaces provided.

13 A motorcycle of mass 180 kg accelerates along a straight section of the racing track from a speed

of 40 m/s. Fig. 13.1 shows the speed-time graph of the motorcycle.

90

80 =

70 pasi

speed 60 o

50 vl

40

30

20

10

0 2.0 4.0 6.0 8.0 10.0

time/s

Fig. 13.1
(@) Fortime =0sto 2.0 s, determine

(i) the acceleration of the motorcycle,

acceleration = ........

(ii) the resultant force acting on the motorcycle.

resultant force = .......

www.KiasuExamPaper.com
196

12.0

[Turn over



14

(b) The driving force acting on the motorcycle remains constant throughout the 12 s spent on the
straight section of the track.

(i) Using Fig. 13.1, describe how the acceleration of the motorcycle changes during this time.

(ii) Explain, in terms of the forces acting on the motorcycle, why the acceleration changes in
this way.

(iii) On Fig. 13.1, sketch a graph to show how its motion may look like if the motorcyclist now
travels on a racing track with a rougher surface. [1]
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14 A student measures the speed of sound in a laboratory, as shown in Fig. 14.1.

< »
d
; microphone microphone
loud sound
1 2
to computer or cathode-ray
oscilloscope
Fig. 14.1

(@) The sound is received by two microphones placed at a distance d apart. The time interval t
between the sound arriving at the two microphones is recorded.

(i) Explain how sound travels through the air to microphones.

(b) Fig. 14.2 shows the trace observed when the signal from the microphones are fed to the two
inputs of a cathode-ray oscilloscope.

trace from
microphone 1

trace from
microphone 2

1ms

Fig. 14.2

[Turn over
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If the speed of sound is 330 m/s, estimate the distance d between the two microphones.

distanced = ....................... [3]

(c) Suggest two reasons why it is difficult to measure the speed of sound inside a building using
only a stopwatch and a meter rule.

(d) The experiment is repeated under water when the microphones can still detect the sound.
State and explain how the trace in Fig. 14.2 differs.
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15 The resistance of component X changes with temperature. It is connected in series with a light
bulb of resistance 10 Q and a 1.5 V battery, as shown in Fig. 15.1.

e

Fig. 15.1

Fig. 15.2 shows the variation in the resistance of X with temperature.

resistance / Q
40

35

30 .

25 ]

20 ¥

15

10

0 20 40 60 80 100
temperature / °C
Fig. 15.2

(@) (i) Determine the resistance of X at 30°C.

resistance of X= ................... [1]

[Turn over
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(ii) Hence, calculate the potential difference across X at 30°C.

potential difference across X = ...................... [2]

(b) Describe and explain how the current in the circuit changes as temperature increases.

...................................................................................................................... [2]
(c) Component X is connected in another circuit as shown in Fig. 15.3.
iron core permanent magnet
ANQANANNL /S scale
- == {
vUvT UV O Uy . [
/ %ﬂ, spring j [
pointer
T4 ()Tz pivot i\ , .
spring
X
Plastic box
Fig. 15.3
(i) State the polarity of the solenoid induced at end P when the switch is closed.
................................................................................................................ 1

(ii) Hence, state the direction, clockwise or anticlockwise, in which the pointer will turn when
the switch is closed.

(iii) When the temperature increases, how does it affect the deflection of the pointer?
Explain your answer.

END OF PAPER
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1 A pairof vernier calipers is used to measure the total length of 5 coins placed side by side.

Assuming that there is no zero error, what is the diameter of one coin?

A 2.45 cm B 2.49 cm C 2.59 cm D 2.95cm

2 A scientist places a rock on a spring balance. She then places the same rock on a beam

balance.
2
rock
scale :
s mass
spring balance beam balance

rock

AN

She performs the experiment at the North Pole and at the Equator. At the North pole,
gravitational field strength is greater than at the Equator.

How do the readings at the North Pole compare to those at the Equator?

scale reading on masses needed on
spring balance beam balance
A different different
B different same
C same different
D same same
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3  The speed-time graph of a short journey is shown below.

A
speed / m/s

0 .

0 time/s

Which distance-time graph represents the same journey?

A B
I
distance / m distance / m
0 £ 0 =
0 time /s 0 time/s
C D
A ')
distance / m distance / m
0 - 0 -
0 time /s 0 time/s
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4  The diagram shows the speed-time graphs of cars X and Y. Both cars started moving off
from the same position at the same time.

v/ mls
F'y
10 CarY
5 . CarX
s t/s
0 4 8
At what time will the two cars meet again?
A 4s B 6s C 8s D 10s

5 The diagram shows a wooden block of mass 0.80 kg on a rough horizontal surface.
A 10 N force is applied to the block and it undergoes a constant acceleration of 4.0 m/s?.

4.0 m/s?
—>

wooden block |—— > 10 N

f
W T

What is the magnitude of the frictional force ?

A 32N B 6.8N Cc 10N D 13.2N

6 The stability of a bus is tested by tilting it on a ramp. The diagram shows a bus that is just
about to topple over.

Where is the centre of gravity of the bus?

7777 7z 77277 77/, ground
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A builder carrying a bucket of bricks climbs a 5.0 m tall ladder in 8.0 s. The bucket of bricks

has a total mass of 20 kg.

What is the average power in carrying the bucket of bricks to the top of the ladder?

A 4 W B

40 W o

125 W

D

1000 W

A beaker containing ice and a thermometer is left in a warm room for 15 minutes. No water
is visible in the beaker until 5 minutes have passed. After 15 minutes, some ice is still

visible.
(s
- ~ - ~ s
ice ice
Sl o
(—?/ Y/ o oA
. water
< _ - S
start of after 5 after 15
experiment minutes minutes
Which graph represents the process described above?
A B
A | A \
temperature i temperature i
/°C ! /°C !
0 774 0 RS
I! ] 1 II 1 1
0 5 10 15 0 5 10 15
time / min time / min
Cc D
A | A |
temperature i temperature i
/°C | /°C |
| |
| |
04— e 0 T
I I
: ] | II | 1
0 5 10 15 0 5 10 15
time / min time / min
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11

6
Which of the following occurs when a solid expands upon heating?

A The particles of the solid increase in number.
B The particles of the solid vibrate faster.

C The particles of the solid expand.

D The particles of the solid move further apart.

The diagram illustrates circular wavefronts radiating from a point source O.

S Q

The time taken for the wave to travel from P to Q is 10 s, and the wavelength of the wave
is 200 cm.

What is the speed of the wave?

A 20 cm/s B 80 cm/s Cc 100 cm/s D 2 000 cm/s
Two people are standing at points X and Y in front of a plane mirror as shown in the
diagram. They see each other through reflection in the mirror.

If the person at Y walks away from X in the direction of the arrow shown, which is the

furthest position he can walk to so that the two people will still be able see each other’s
reflection in the mirror?

Plane mirror '
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If the image formed by a converging lens is real, magnified and inverted, the object must
be at

A a distance equal to twice the focal length.

B a distance greater than the focal length but less than twice the focal length.
C a distance greater than twice the focal length.
D

the principal focus.

A student stands at a distance d from the base of a tall cliff. He claps together two pieces
of wood and measures the time that elapses before he hears the echo. He conducts the
experiment five times and obtains these results.

0.72s 0.80 s 0.71s 0.81s 0.711s
The speed of sound is 320 m/s. What is the distance d?
A 120 m B 240 m C 480 m D 600 m
The diagrams show traces of sound waves picked up by microphones displayed on an
oscilloscope. The oscilloscope controls are set in the same position for all the traces.

Which trace shows a sound that is the loudest but of lowest pitch?

A B

[Turn Over
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15 Two isolated point charges produce an electric field pattern as shown in the diagram.

Which pair of charges produce this pattern?

A B

® & @ @

® © ©® O

16 The potential difference across a light bulb is 3.0 V.
How much energy is required to move 42 C of charge across the light bulb?

A 0.071 J B 3.0J Cc 14 J D 126 J
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17 The diagram shows three identical resistors connected to a 6.0 V cell.

6V
=

|
|
CD)
_/

—
S—

N\
V4

—__

What would be the readings on voltmeters V1 and V,?

ValV ValV
A 2.0 2.0
B 3.0 6.0
c 6.0 3.0
D 6.0 6.0

18  Tworesistors of 6 Q and 12 Q are arranged in parallel. The current through the 6 Q resistor
is 4 A.

6Q 4a

What is the current shown on the ammeter?

A 2A B 6 A Cc 8 A D 12 A

[Turn Over
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20

A metal bar PQ hangs from a thin thread and always comes to rest with end P pointing
north. Another bar XY of the same metal settles in no definite direction.

10

What happens if the two bars are brought near one another?

A

B
C
D

Both ends P and Q attract end X.

End P attracts end X but repels end Y.
End P neither attracts nor repels end X.
End P repels end X but attracts end Y.

Four magnetic compasses are placed near a bar magnet as shown.

Which compass is faulty?

.9 ¢
@ var magnet @
S

B

END OF PAPER
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DSS Prelim 2019 Sc(Phy) Sec 4 E/5 N 5076

Section A MCQ
1 2 3 4 5 6 7 8 9 10
B B A C B C C A D B
11 12 13 14 15 16 17 18 19 20
C B A A D D B B A D
Section B
No. Answer Marks
la The heat sink is made up of metal, which is a good conductor of heat. B1
1b - The fins are black in colour, which is a good emitter of infrared radiation/radiant heat. B1
(*Zero marks if student also mentions good absorber of radiation too)
Or
- The fins create a larger surface area for increased rate of emiésie
2a Far apart to closely packed \\\ B1
or A
Random to orderly/regular / //\> ) ] %QQ%
'\ - QO
2b move randomly at very H\iglq \peeds téslldlﬁg past or}eﬁ her \X o) B1
O ] C;:;\\} \’ %’2\\
3a ) (0 W&
&%& (\/ \\ﬁ\(\?& M1
Al
WP el
\\\k6
3b M1
Pressure = 1.2/(3:0x0. 00({1 cf) Al
=4000N/m? A\
3c The density of liquid A is higher than B. Al
The pressure is the same at X and Y, hence mass of liquid A and B above points X and Y are
equal. But volume of liquid A is smaller than B. MO
4a 2000 x 2.0
=4000 Nm Al
4b T=4000/8.0 (ecf) M1
=500 N Al
4c The moment increases. Al
The perpendicular distance from the line of action of T to the pivot increases, M1
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5ai Loss in GPE = mgAh

=80x 10 x (28-16) M1

=9600) Al
5aii Gain in KE = loss in GPE

% x 80 x v2 = 9600 M1

v=155m/s Al
5b Ecf from 5a:

Work done against friction = 9600-8800 = 800 J

Friction x 56 = 800 M1

Friction =14.3 N Al
6a Sin 60/sin x = 1. 50 M1

x=35.3°(1d.p.) Al
6b SinC=1/n=1/1.5 MO

C=41.8° Al
6c y = 360-60-60-90-90-35.3 = 24.7° (1 d.p.) MO

MO Al /\¢ / Al
X L 4
< : S .
6d Draw ray refracted away from the n/[irjja{, cf from c) ( B1
( < ¥ ; 0(" be
"""" — )
\\ \\““’"’m\\ \\ S~ . ol %%b

7ai See diagram below.. | N N J / \A \\% B1
aii Award the mla,rt{s‘ v wrth t/arr“owsﬁraﬁn ~N\\/ X QQ B1

Dotted Iines!f;qijst b 0 shMrrtua’f \K&B

- ! \\/\"&

\”“w S

A\

7b) Focal length=2.1 cm

7ai) light rays dotted
before the lens B1

7aii) light rays dotted before the
lens and pass through the
centre of the lens B1
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7b Accept 2.0cmto 2.2 cm (2.1cm) B1
8a V = wavelength / Period

Wavelength =V x Period

=15x5 M1
=7.5m Al

8b Particle at P move down B1
8c Wave shown is a transverse wave because the Al

particles of the wave moves in a direction perpendicular to the direction of the wave motion. | Al
9a-d | Infrared radiation; B1(1

Microwave wrong)

Ultraviolet radiation Om (2

Gamma rays wrong)
10a The negative charges at the bottom/ base of the cloud repels awa > ons in the

ground, leaving excess positive charges. B1

This is because like charges repel.

QoS

10b I =Q/t=180/0.0015 A M1

=120000A b Al

(>\\ ) 0>
| / (‘}'}
N e g0

11a When current exceeds th\e qué\r\gtl Iowﬁhrough X% the wir ide gets heated up | Bl

and melts/f:(]smbl \m \ / ~— \\ Q CS“

This breaks the circuit | N Q

N7, 2
REFER\ | OB,

11b Total po er # 00+ 460°= 27 %\B \\ﬁ\\\

Total | = PXY X 27607230 7.3 N Al

) R
Or | Al
A

I=l1+l, 3

_ 2300 | 460 _

T 230 ' 230

\o

Fuse rating =13 A \%
12a Arrow pointing towards the inside of the magnet. B1
12b increase the current *reject: Add more batteries. Any -1

Use stronger magnet / use a stronger magnetic field strength
12¢ The rod will oscillate forward and backward with a frequency of 0.5 Hz. B1

The current direction alternates, causing the direction of the force to alternate too. B1
13ai | a = (55-40)/2 M1

=7.5m/s? Al
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13aii | F=ma=180x7.5 (ecf:1m) M1
=1350N Al
13bi | 0to2.0s : constant acceleration / accelerating at constant rate.
2.0 sto 8.4 s : decreasing acceleration / accelerate at a decreasing rate. B1
8.4s5t0 12 s : no acceleration / constant speed B1
First two points correct —1m
Last point correct—1m
13bii | As the motorcycle accelerates, it experiences more air resistance. B1
This decreases the resultant force and since resultant force = mass x acceleration, B1
acceleration decreases.
The total resistive force eventually equal to the driving force, causing resultant force to be B1
zero and hence acceleration will also be zero.
13biii | Draw a graph with a smaller gradient, reaching a lower top speed. B1
14ai | Sound travels through a series of compressions and rarefactions of particle B1
Particles vibrate parallel to the direction of wave propagation. B1
14aii | Some of the sound energy is lost to the surroundings /conveg B1
travels further to microphone 2. x¢
‘
A .
14b | Time = 5 intervals x 1 ms = 0.005 s~ \ M1
dine, Yo
d = speed x time = 330 x 0.005 [’ ] M1
~~~~~~ it f
=1.65m N \Sigien \ N Al
* . “w, . i {
penalise 1 m for not co VN tm@ds;t ds /;\&
\ (&
y ‘,‘\)hg\\ — AAI)
14c | o ,# i ¢ oes’ t(f/‘@ hding w%@\) Any 2 -
e Whe uﬁiﬁ&the stopwatch tom e time; e eg,’&fa e a human reaction time error | B2
i Pl ¥ /\N \\
° asu\r\i”ng)thefi@e een%\&%crophones, it is difficult to measure length
meter g el u%{g\h metre rule.
.‘\“\ x\\@ y
P> @
14d The traces fromehom$W2 will be closer to each other. B1
Sound travels fas\Eer in wé@ than in air. / B1
Smaller amplitude h&a\aﬁse some energy maybe absorbed by the water particles.
15ai [ 200Q Al
15aii | TotalR=20+10=30Q
Total =1.5/30=0.05 A M1
Potential difference =0.05x20=1.0V Al
OR
Total R=20+10=300Q or
p.d. =20/30x 1.5 M1
=1V Al
15b As temperature increases, the resistance of X decreases. B1
Since emf remains constant and V = Rl, the current will increase. B1
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15ci South B1
15cii | Anticlockwise B1
15ciii | - Asthe current increases, the solenoid will be magnetised more strongly / strength of B1
induced magnetism at P increases.
- The permanent magnet will be attracted more strongly / This increases the forces of B1
attraction,
- Thus pointer deflect in the anticlockwise moment about the pivot.
B1

(This causes the pointer to deflect on the scale above zero mark.)
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1 Which of the following has the most appropriate order of magnitude?

A Diameter of Earth: 1 x 10’ m

B Diameter of an atom: 1 x 10° m

C Lengthofabus:1x10*m

D Thickness of a human hair: 1 x 102 m

2 Amber takes 6.0 s to walk from point W to point X, and takes 6.0 s to walk from point X
to point Y and finally another 6.0 s to walk from point Y to point Z as shown below in
Fig. 2.

Y

Fig. 2

The points WXYZ form a square with side 12 m. What is the magnitude of her average
speed and velocity?

Average Speed (m/s) Average Velocity (m/s)
A 2.0 0.50
B 2.0 0.67
C 2.0 2.0
D 6.0 0.67
3 Zonglin, an astronaut, held a feather in one hand and a hammer in the other while on

the moon. He dropped both objects together from the same height and both
arrived at the same time on the ground.

This experiment shows that ..................... .

the gravitational field on the moon is the same as that on Earth
objects on the moon has no weight

the same force was acting on each object

both the feather and the hammer fell with the same acceleration

ooOow>»
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4 Fig. 4 shows part of a car braking system.
~ Wheel
paddle l cylinder
pistons
20% 50 N
axled i Pipeline
coYo—mm -~
' Incompressible fluid
Master
cylinder
Wheel
cylinder
pistons
Fig. 4

If the driver exerts a force of 50 N on the paddle, what is the pressure transmitted to
the fluid in the master cylinder of cross sectional area 5.0 cm?, Pn,, and the pressure
transmitted to the 4 small cylinders of the wheels of cross sectional area 1.0 cm?, Py?

Pmn /N cm? Pw./ N cm?

A 250 250
B 250 63
C 50 50
D 50 13
5 The diagram below shows a ball with a weight of W that is rolling down a slope at

constant velocity. The frictional force F is acting on the ball. R is the contact force
acting on the ball.

Which of the following shows the correct free-body diagram?

de) ) L) L

A B C D
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6 The diagrams below show the cross-section of different glasses. Which one is the
least stable when they are filled to the brim with water?

A B c D
Q T Q q D
7 A mass M is hung from a spring. It is then pulled down slightly and allowed to vibrate

vertically between X and Y.
X
—— centre of vibration
¥

Which correctly describes the energy at X and Y?

Energy at X Energy atY
A Kinetic Kinetic
B Kinetic Potential
C Potential Kinetic
D Potential Potential
8 A gas is heated in a sealed container. Which of the following does not increase?

A The average distance between the gas molecules.
The average kinetic energy of the gas molecules.

B
C The number of collisions of gas particles on the walls of the container.
D The average force exerted by the gas on the walls of the container.

9 Which of the following statements about the vacuum flask is incorrect?

A Loss of thermal energy by radiation is minimized by keeping hot water in a
double-walled glass container.

B Loss of thermal energy is minimized by using a cork or plastic stopper to close up
the neck of the glass container.

C The vacuum in the double-walled glass container effectively prevents conduction
and convection.

D The walls of the glass container are silvered to reduce radiation.
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10 Ice at —10°C is heated at a constant rate until it is water at +10°C.
Which graph shows how the temperature changes with time?

A B
temperature/°C temperature/°C

10+ / 101 /
0 e 0 -
/ time time
~10- | -101

c D
temperature/°C temperature/°C

10+ / 10+ /—
0 —- 0 ———
/ time / time
=10 1 -10-

1 Fig. 11 shows the top view of the wave-fronts of water waves radiating from a vibrating
source in a pool.

I\

Fig. 11
As the wave travels away from the vibrating source, its .....................

speed increases.
frequency increases.
wavelength decreases.
frequency is decreases.

OO W >
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12 A ray of light enters a glass block at an angle of incidence i, producing an angle of
refraction r in the glass.

glass
block

Several different values of i and r are measured, and a graph is of sin i against sin r is
drawn. Which graph is correct?

A 8 < D
sin sin 4 sind sin |
14 14 14 14
0.5 0.5 0.5 0.5+
0+ 0+ 0 0+
0 0.5 1 0 0.5 1 0 05 1 d 05 1
sinr sinr sinr sinr
13 Jovan conducts an experiment in which a lens forms a blurred image of an object on a

screen as shown in Fig. 13.

sScreen

object

Fig. 13
How can Jovan ensure that the image is focused on the screen?

Use a lens with a shorter focal length at the same position
Move the screen away from the lens

Move the object closer to the lens

Use a brighter object at the same position

OO W >
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15

16

Which of the following statement is true about R in the following electromagnetic
spectrum?

Radiowave | P | Q | Visiblelight | R | S | Gamma ray

It comes from radioactive materials.
It has the shortest wavelength.

It is given out by a hot object.

It causes tanning of the skin.

ooOow>»

A series of compressions and rarefactions of a sound wave is as shown below.
’ 12 m '

Given that the speed of sound is 300 m/s, what is the frequency of this sound wave?

A 125Hz C 50.0Hz
B 250Hz D 75.0Hz

Fig. 16.1 shows a drum inside a photocopier. After an intense beam of light is shone
on the image on the paper, positive charges remain on the drum as shown. Fig. 16.2
shows the drum rolling and toner power is attracted to the drum. Fig. 16.3 shows a
piece of paper passing over the drum’s surface.

Fig. 16.1 Fig. 16.2 Fig. 16.3

Which row of the table correctly states the charge of the toner and the paper?

charge of toner charge of paper
A positive negative
B negative positive
C positive positive
D negative negative

GESS 4ES5N ScPC P1 PRELIM 19 VIN/BJY

www.KiasuExamPaper.com
225



17 The diagram shows a circuit containing five resistors connected to a battery. In which
resistor is the current the smallest?
i} *Ew |:
00 40 0
50 0
| € | D |
300 40 0}
18 A resistor X is made from a length L of resistance wire with a cross

sectional area A. It is connected to a simple electrical circuit and the voltmeter and the
ammeter readings are recorded.

v
[
||

X

—®

A second resistor Y made from wire of the same material has a length 2L and cross-
sectional A. It is then connected in parallel with wire X to the electrical circuit.

Which of the following correctly describes the readings observed from the voltmeter
and ammeter?

Voltmeter Reading Ammeter Reading
A Decrease Decrease
B Decrease Increase
C No Change Decrease
D No Change Increase
19 Five electrical appliances were left switched on for different times. In which appliance

is the greatest amount of energy converted?

Appliance Time
A 3 kW water heater 0.5h
B 1.5 kW hot-plate 20h
C 750 W pressing iron 3.0h
D 100W lamp 15.0 h
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20 The diagram shows a wire carrying current into the plane of the page. What is the
direction of the magnetic field at point P?

Current-carrying
wire P

@ D B

21 The table below contains details of four different particles. The letters are not chemical

symbols.
K L M N
nucleon number 3 14 19 23
proton number 2 7 10 11
total number of 2 7 10 11
electrons

Which of the particles K, L, M and N will form an ionic compound with chlorine?

A

K
B L
C M
D N
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22 The four pieces of apparatus shown below are used in chemical experiments.

N ~

burette measuring pipette thermometer
cylinder

Which statement about the apparatus is correct?

A

B
Cc
D

The burette can be used to measure 17.30 cm? of solution to a flask.

The measuring cylinder measures the mass of a substance used in an experiment.
The pipette can be used to add 250 cm? of liquid to a beaker.

The thermometer collects and measures the temperature of a water-soluble gas.

23 Alcohol and water are completely miscible. This means when mixed together they form
only one liquid layer.

Which method is used to separate alcohol from water?

A

B
C
D

filtration
fractional distillation
precipitation

crystallisation
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25

11

Food scientists use paper chromatography to compare the food colourings in food. The
colourings labelled A, B, C, D and E were separated into their components using
chromatography with an ethanol solvent.

Their results are shown as a chromatogram.

e o | A
&
. . movement
. . of
@ ethanol
® @ ® ©

A B C D E

Which two of A, B, C, D and E contain similar food colourings?

A Aand C
B CandD
C BandC
D DandE

The initial temperatures of the silver nitrate and sodium chloride solutions are measured
and recorded after a few minutes.

initial temperature of silver nitrate solution =28.0°C
initial temperature of sodium chloride solution = 29.0 °C

The sodium chloride solution is then immediately poured into the Styrofoam cup containing
the silver nitrate solution. The mixture is stirred and the following temperature is recorded.

highest temperature of the mixture =37.5°C
Which of the following statements is true?

A The reactants have a lower energy level as compared to the products.
B Heatis lost by the reactants to the surrounding.

C Heatis gained by the reactants from the surrounding.

D

The products gained energy from the surrounding.
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26 What is always true for a pure substance?

A It always boils at 100 °C.

B It contains only one type of atom.
C It has a fixed melting point.

D Itis solid at room temperature.

27  Which diagram could represent the structure of an alloy?

A B

28 Sodium chloride is an ionic solid.
Which statement is not correct?

A lons are formed when atoms lose or gain electrons.
lons in sodium chloride are held together by weak intermolecular forces of attraction.

B
C lons of opposite charge attract each other.
D Solid sodium chloride cannot conduct electricity.
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29 20 cm?® of methane is reacted with 70 cm?® of oxygen.
The equation for the reaction is shown.
CHs (g) + 202 (g) — CO2(g) + 2H20 (1)
All volumes are measured at r.t.p.

What is the total volume of gas remaining at the end of the reaction?

A 90cm?
B 50cm?
C 30cm?d
D 20cm?

30  Which of the following reacts with ammonium salt to produce ammonia gas?

A hydrochloric acid

B sulfuric acid

C sodium chloride solution
D

sodium hydroxide

31 Aluminium is the most common metal in the Earth’s crust.
Which is not a property of aluminium?

A ductile

B malleable

C good conductor of electricity
D

low melting point
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32 The table shows the formula of oxides of different elements.

sulfur potassium aluminium
formula of oxide SO, K20 Al>O3
Which row describes the nature of oxide for different elements?

sulfur potassium aluminium
A acidic acidic amphoteric
B acidic basic amphoteric
C basic acidic basic
D neutral basic basic

33 What is the approximate composition of dry air?

A

B
Cc
D

78% nitrogen, 21% oxygen and the remainder being noble gases
78% nitrogen, 21% oxygen and the remainder being noble gases and carbon dioxide

78% nitrogen, 20% oxygen and the remainder being carbon dioxide
78% nitrogen, 20% oxygen and the remainder being noble gases and carbon dioxide

34 Which equation shows a reduction reaction?

A

B
C
D

CaCO; — Ca0 + CO;
NaOH + HCI — NaCl + H.O

Cl2 — 2CI

Zn — Zn?%*

35 Astatine is an element in Group VII of the Periodic Table.

What are the likely properties of astatine?

colour state
A black solid
B dark brown liquid
C green gas
D yellow solid
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36  Which reaction does not take place in the dark?

CH4 + 20, — CO5 + 2H,0
CH4 + Cl; — CH3ClI + HCI
C2oHs + Clo — C2H4Cly
CoHs + H2 — CoHe

oo w >»

37 The table below describes several changes.

Process | sugar solution and yeast =————p formation of ethanol

silver nitrate solution insoluble  silver  chloride
Process Il : .

and hydrochloric acid formed
Process Il carbon =y carbon dioxide formation

What are the suitable descriptions of the following changes?

process | process Il process llI
A fermentation precipitation oxidation
B hydrogenation neutralisation oxidation
C oxidation neutralisation polymerisation
D fermentation hydrogenation oxidation
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16

38 Polymers are made by addition polymerisation of simple molecules called monomers.

The structural formula of a polymer is given below.

) H H ° " .
\ / c—c
cC—CcC H_ \ _H
H/ \H H/C\H H/C\H
¢ H P H H
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39 Petroleum is a mixture of hydrocarbons. In an oil refinery, it is separated into useful
fractions.

The diagram shows some of these fractions.

— » refinery gases
O

— » gasoline

. %
pre-heat |:—- diesel oil

I

400°C — Y

I

| | —»Z

What are fractions X, Y and Z?

X Y z
A paraffin (kerosene) naphtha bitumen
B naphtha paraffin (kerosene) bitumen
C paraffin (kerosene) bitumen lubricating oil
D paraffin (kerosene) lubricating oil bitumen

40 When left exposed to air, butanol is slowly oxidised to form a product.
Which statements about the product are correct?
1. Itis a compound with a —CO-H group.

2. It burns in air and can be used as a fuel.
3. It has the general formula of CnHzn.

A 1,2and3

B 1and2only
C 1and3only
D 2and3only

END OF PAPER
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Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(II) hydroxide light blue
iron(IT) hydroxide green
iron(I1T) hydroxide red-brown
lead(IT) hydroxide white
zinc hydroxide white
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Section A [45 marks]
Answer all the questions in the spaces provided.

Delton uses a pair of vernier calipers to measure the internal and external diameter of a
hollow pipe. The readings are shown in Fig. 1.

internal diameter
il T
[T |
[
[
|

> hiall o pipe

Main scale Main scale

0 5
Vernier scale

5 10 10

Mernier scale

)
-

e
™ external diameter

Fig. 1

(a) If the vernier caliper has a negative zero error of 0.08 cm, calculate the thickness of the
pipe.

Thickness = ..., [2]
(b) Suggest a method to increase the accuracy of the readings.
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2 Dave pushes a block of mass 500 g up a rough inclined plane with an initial velocity of e Eﬁrf] .
9.0 m/s. The block returns to its starting point 4 seconds later with a velocity of 3.0 m/s. s
Fig. 2 shows the set-up and the corresponding graph.
1
D
L

Velocity/ms™ 4

R
B
0 — » Time/s
1 -2 I 3 4
-2 \\ c
-4
Fig. 2

(@) Using values that can be taken from the graph, describe the motion of the object:

(i) between A and B, and
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(b) Calculate the maximum distance D that the object has travelled up on the inclined

plane.

Maximum distance D =

During the National Day Parade, a 70 kg sky diver jumped off from a height of 1000 m
carrying a parachute of 10 kg. The diver falls freely before opening his parachute. Fig. 3
shows a table indicating the upward air resistance acting on the diver for the first 7 seconds

of his fall.
Air 100 240 450 800 800 800 2400
Resistance
I N
Time /s 1 2 3 4 5 6 7
Fig. 3

State and explain during the period of time during which the diver falls at constant speed.
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4 Fig. 4.1 shows a rectangular barge of dimensions 2.0 mx 1.2 m x 0.4 m. For
Examiner's
Use
| 2m
0.4m +
K
1.2m
A 4
Fig. 4.1

(a) Given that the density of the block is 7800 kg/m?3, calculate the mass of the block.

(b) Calculate the maximum pressure that can be exerted by the barge on the ground.

Maximum pressure = ..........cceeeiviiveinennnnn. 2]
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4 (c) The barge is submerged in seawater and tethered by a taut rope as shown in Fig. 4.2. c For
The current in the seawater is pushing the barge with a force of 50 kN to the right, el

causing the rope to have an angle of 30 ° to the vertical.

50 kN —>ﬁ

Rope pulling on the
barge

30°

Fig. 4.2

Draw a scaled vector diagram to determine the tension in the rope. Indicate the scale
that you are using.
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Fig. 5.1 shows a section of a vertical door with a horizontal hinge along its lower edge. C1 is
the position of the centre of gravity of the door. Fig 5.2 shows the door with a piece of wood
attached so that the door is less likely to open by itself. The new position of the centre of
gravity of the door and the wood is C». The thickness of the door is 8.0 cm.

Frame ZZA[ \ ] \
Cpens
— 8.0cm
el
¥

o-C1
Cs
- Hinge P 0.30 m
a P 4
Frams
Fig. 5.1 Fig. 5.2

(a) Explain why the door is less likely to fall open with wood P attached to it.

(b) The combined weight of the door and wood P is 35 N. Calculate the moment required
to hold the door closed when it is in the vertical position, as shown in Fig. 5.2.

Moment=.............ccoienns [2]
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6

Fig. 6 shows a section of a solar heating system which helps to provide hot water for a
house.

cold water

immersion heaters

&
o“\\q hot a\:lilﬁf _» hotwater
M to the
house

insulation spiral
tube

Fig. 6
It consists of a solar panel placed outdoor on a roof. Connected to this panel are water pipes.
Heat from the Sun warms the water in these pipes which is then pumped to a hot water tank
inside the house. Inside the hot water tank, the hot water transfers its heat, becomes cooled
and circulates back to the solar panel.
Explain the purpose of the following features.

(@) The solar panel is covered with a sheet of glass.

(b) The insulation for the water pipe in the solar panel.

(c) The water pipe in the hot water tank is spiral in structure, painted black and made from
copper.
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7 (a) Fig. 7.1 shows the displacement-distance graph of a vibrating string at time t=0s. Exaﬁ]‘i’;er,s

Use

Displacement / cm

A
) BREERRRARAEES
Direction of travel of the waye
2 N
\ / \
\ / / \ \
/ \ / \ / \\
0 \ / b / \ / D tar cel/m
\ / P\ / \ / \
\ / \ / \ / \
\ / \ /
\\ Il /4 ]
2
4
0 0.5 1.0 1.5 2.0 25 3.0 3.5
Fig. 7.1

(i) Describe the direction of movement of P for one complete cycle starting from time
t=0s.

(ii) It takes 0.6 s for point P to move two cycles. Calculate the speed of the wave.

GESS 4E5N ScPh P2 PRELIM 19 VIN

www.KiasuExamPaper.com
246



10

(b) Fig. 7.2 shows a very large plane mirror, inclined at 45° to the horizontal, beneath a Examers
pattern on the high ceiling of a hall. Use
C
ceiling
Rl |S

N

mirror —|
45°
_-F\

Fig. 7.2

The mirror is set on a stand at head-height immediately below the centre C of the
pattern. R and S are two rays of light from C that strike the mirror.

(i) OnFig 7.2, draw the rays R and S after they strike the mirror. 1

(i) Show how these rays can be used to locate the image of C. Mark and label the
position of this image with the letter I. [2]
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8 Fig. 8 shows a circuit with three switches S+, Sz and a lamp L.

:

Sz-

8.00Q

3.00Q

Fig. 8

(a) Calculate A when S is closed.

AL S o) 2]

(b) When both S; and S; are closed, A2 shows 0.8 A. What is the resistance of L1?

Resistance = ... [2]

(c) Explain how the brightness of the lamp is affected when S is opened while S; is
closed.
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9 (a) Fig. 9.1 shows the electrical wiring of a house. Examers
S1 Use
Live Fuse F1
O o o
Necatral ®
S92 S4

Fig. 9.1

(i) State why lamp L4 is wrongly connected.

....................................................................................................... [1]
(ii) State the purpose of the fuse.

....................................................................................................... [1]
(iii) Explain why the switch and fuse should be placed on the live wire.

........................................................................................................ [1]
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9 (b) Fig. 9.2 shows an iron rod AB resting in a magnetic field and connected to a circuit. The c For
rod can move freely in the magnetic field. xaminer's

Use

P Straight conducting wires
4'—| X X X X gaX X X X
| X
X X X X XX X X
b4 * X * b4 * x x
g XM ¥ X XXM M X
oM M X oA A A 4
X X X X X X X X
Las " bl
| b4 x x x "BX *» X x
Fig. 9.2

(i) State and explain what happens to the rod when the switch is closed.

(ii) State what happens to the rod when P is moved closer to the switch.
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Section B [20 marks]
Answer any two questions in this section.
Write your answers in the spaces provided.
10 (a) Singapore experiences many thunderstorms every year. Tall buildings and trees have
a higher likelihood of being hit by lightning in these storms. Fig 10.1 shows a thunder

cloud with a flat, positively charged base. It passes over a cluster of trees growing on
a flat, open land.

+ + + + + + + +

Fig. 10.1
(i) On Fig. 10.1, mark the charges on the tree. [1]

(ii) Explain how the tree may be struck with lightning.

(iii) In the lightning strike, a charge of 620 C passes from the cloud to the tree.
Given that the strike took place in 2.5 x 10 s, calculate the average current in
the lightning strike.

Current=..........coiiiin [2]
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15

10 (b) Zhetai set up the apparatus as in Fig. 10.2 in a lab. Two flat metal plates are c For
positioned horizontally with one above the other. He connected the positive terminal |~ ae
of a high voltage power supply to the bottom plate and the negative terminal to the
top plate.

horizontal

metal plates

high-voltage
supply unit

Fig. 10.2

(i) On Fig 10.2, draw the shape and direction of the electric field produced. [2]

(ii) State what is meant by an electric field.

(iii) Zhetai observed that when a small, charged oil droplet was placed between the
metal plates, it accelerated downwards. State the charge of the oil droplet and
explain the observed movement.
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16

Ships can make use of ultrasound waves to determine the depth of the sea. An ultrasound
pulse is emitted from a ship and the echo is received by a receiver on the ship. The
receiver then records the time, t, at which the echo returns to the ship.

time / ms

1 800+

750+
400 -
FS *
X Y
Fig. 11.1

Fig. 11.1 shows the graph recorded by the receiver indicating the duration taken for the
ultrasound pulse to return to the receiver as the ship moves from point X to point Y.

(a) State what is meant by ultrasound waves.

............................................................................................................... [1]
(b) Describe how the ultrasound waves travel from the ship to the seabed.

............................................................................................................. [2]
(c) Determine which point, P, Q, or R, is deepest. Explain your answer.

............................................................................................................... [2]
(d) Calculate the depth of the seabed at point P. The speed of sound in water is

1500 m/s.

Depthof seabed = ...................... 2]
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17

11 (e) Given that the frequency of the ultrasonic waves is 45 kHz, determine the wavelength
of the ultrasound waves in water.

Wavelength= ..., [2]

(f) As the ship approaches more shallow regions of the sea, the receiver produces a
sound wave as shown in Fig. 11.2.

Displacement / cm

r 3
100 o e e e e e m e e e == === = =

. I >
0 2 4 6 8 Time/s

S0 A---Mooo Moo ;

Fig. 11.2
The transmitter is tuned to produce a new sound wave that has double the frequency
and half the loudness of the sound wave in Fig. 11.2. Sketch on Fig.11.2, a well-

labelled displacement-time graph for the new sound as it passes through the same
location.

(1]
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18

Pole vaulting is an Olympic track and field event in which an athlete uses a long and

flexible pole to jump over a bar. To do so, the athlete sprints towards the bar before

planting the pole into a vault box to initiate the jump.

Fig. 12.1 shows a sprinting athlete holding a straight pole just before he plants the pole into

the vault box. Fig. 12.2 shows the athlete during the jumping phase of the vault as he

launches himself in an attempt to clear the bar.

1

Fig. 12.1 Fig. 12.2

(a) State and explain the energy changes that have taken place for the athlete and the
pole between the events in Fig. 12.1 and Fig. 12.2.

(1) ALNlEtE: oo

() PO oo,

(b) The athlete releases the pole and reaches a height of 6.1 m, clearing the bar. He has

a mass of 70 kg.

(i) Calculate the average speed at which he was running, such that he could clear

the bar.

Average speed = ....................
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12 (b) (ii)

(iii)

(iv)

19

Calculate the output power of the athlete if he can run up to the vaultin 5.4 s.

Calculate the force exerted by the athlete on a 1.5 m landing foam if it deforms
by 0.50 m when he lands on it.

State and explain if the answer you calculated in (b)(i) is higher, same or lower
than the actual average speed of the athlete.

END OF PAPER
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No | Answer Remark

1 A Diameter of the Earth : 1.2 x 10" m
Diameter of atom : 1 x 1019 m
Length of bus: 1 x 10" m
Thickness of hair: 1 x 10“*m

2 B Average speed = total distance / total time

=36/18
=2m/s
Average velocity = total displacement / total time
=12/18
=0.67 m/s

3 D Without the effect of air resistance, objects that are dro ed from
acting on it is its weight. Hence, both objects will expe

4 C Sum of moments about axle are equal:

50 N x 0.20 = Force on master cylinder x 0 0
Force on master cylinder = 250 N
Pressure on master cylinder, Pm = ,A’“*
2 / 5
Pw =Pm
=50 N cm=2 \
5 D
/’

6 B As all Wsé&aré\ﬂlie‘d/)ﬁfh water; the’CG of glass B will be higher. The CG of glasses A, C, D will be lower than that of B.

7 D Both X én\ggaf rfing pomts e motion of the mass M. Hence, the speed of the mass at these points is minimum,
leading it X|mum |onal potential energy at X and maximum elastic potential energy at Y.

8 A As a gas in‘asealed containet is heated, the average kinetic energy of the molecules increases as the temperature increases
too. Thus, the nu QS{\ ollisions of the gas on the walls of the container increases and the average force exerted by the
molecules on t s increases as well. However, the gas does not expand as it is in the a sealed container and thus, the
average distance does not increase.

9 A Radiation is minimised through changes in surface area, colour and texture. Hence, using a double walled glass container
does not minimize radiation but instead conduction (since glass is a thermal insulator).

10 B Ice melts at 0 °C.
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11

As the wave moves away, the distance between the wavefronts is increasing. This indicates an increase in wavelength. Since
v = fA, the speed is increasing.

12 Given that the light ray enters a glass block, the incident angle, i, is always larger than refracted angle, r (light ray will bend
towards the normal). Hence, we know that the value of sin i should be larger than the value of sin r. Additionally, we know that
the gradient of sin i — sin r graph should be positive due to our knowledge of refractive i p=sini/sinr.

13 The image is formed at the intersection of the two rays. To ensure the image on the s ycused, the intersection of the
rays should occur at the screen. Using a shorter focal length would make the rays bend d the image will be formed
closer to the lens. Moving screen away will make the image more blurry. Moving closer to the lens will cause the
intersection of the rays to occur further away from the lens. Changing the brightne bject will not improve the focus of
the image.

14 R — ultraviolet rays. S — Xrays.

15 Wavelength (distance between successive compressions/rarefaction8
v =fA "

300 =f (6)
f=50.0 Hz

16 The question states that the drum I{(W \h\dk\exr:er is %tt?cted to the dru ch .'58 unlike charges
attract. Similarly, for the toner to be attracted to it myst pe positively charges as unlike ch@ tract.

17 Current in A is the largest.as it is the only resisto |h\@es(lr’(the rallel bra f B and current flows through B as
it has a lower resmtanMAs or the parallel branc of D resistors will have 1% me current (half of current in A)
as they have the same rebistance. Hence, C has the Ieast \\\

18 Resistance wire'with leng ha tw Vice the resistan ver, since i allef with X, total resistance in the circuit will
drop. Hénce, the curre t| |II increas @ allel with{:y resistor, the p.d. across both wires are still
the samé.

19 te/h ater: 3k —15k V</b N

il 0 kW \<\’2>~
I k
La =1, 5M Al
20

The\dir ctlon of the cu paper he magnetic field, use the right hand grip to find that the direction of the
magnetic figlds ﬁgg @ \\\\

e 6 \?\\6‘3

. current flowing
mnto the paper
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Paper 2

Answer

1a

External d|amet r 3
Internal dlameter

Thickness = (3.47 —
=0.155¢

1b

More measurements can‘bé-aken from
different locations on the pipe to find an
average thickness.
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2ai

The object slows from 9 m/s to 0 m/s at a
uniform rate of 9 m/s? as it goes up the
ramp.

aii

The object stops momentarily before it
increases its velocity from rest to 3 m/s in
the opposite direction at a constant rate of 1
m/s?.

Distance travelled = area under the graph
=%x9x1
=45m

The diver falls at constant speed between 4
s to 6 s. This is because the force from the
air resistance is the same as the total
combined weight of the diver and his load.
Since the forces are balanced, the resultanl<

force is zero. (\

4a

Mass = density x volume

4b

= 7800 x (0.4x 2 ?2)\ \
= 7488 kg 7’7?90 9 /\

4c

1 cm : 10 kN (or appropriate’scale)
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Labelled forces, arrows <
Correct Diagram

Tension = 10 cm x 1ka b
=100k7k(?5k 105 )/\

5a | Adding P hag lowered a c@%‘ed ) U@\f \50"'
the location of the centre of gravity of the @,
door such that\t is_.onthe left inge. @“
The line of agtion of t throug ( \
new cg causes an, anticlockwise (\X
about the hinge, which revgﬁl% \\\e
from opening. & (\)Q,\

5b Moment = F x d

= 35x 0.08@”0 O 7
= 2.8 Nm AN 1

Gai | Glass traps the heat from th %@hﬁnuch 1
like a greenhouse effect. y ¢

Baii | The water pipe is insulated t6 prevent heat 1
loss.

6aiii | Spiral features are to increase the surface 1

area of the pipe.
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Black is a good emitter of heat
Copper is a good conductor of heat.

7ai | Att=0s, Pis at a distance of 1.25 m. It
then is displacement in the positive direction
until a maximum of 2 m before
displacement in the negative displacement
until a maximum of — 2 m. It then returns to
the original position.

7aii | Period =0.6/2=0.3s
Speed = 1.0/0.3

=3.33 m/s
7b

Rays Rand S

Position of image p
extension,
labelled.

) @@ o™

\v\\(\
QO

z

,&\%@QQ
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8a

When S1 closed:

V=IR ]
12=1(8) 1
I=15A
8b When both are closed:
V=IR
12=(0.8)R ]
R=15Q
8c No change to brightness. 1
Since S2 is parallel, the PD across the light
bulb does not change regardless whether the 1 & /
switch S2 is open or closed. N\ L g %/
9ai | The switch should be on the live instead of \\ \\
the neutral wire. !,//1,_\\>
9aii | The fuse will melt and break the circuit t 1
protect the circuitry from damage wheg\ Q/ M
excessive current that exceed§ the, fuse [~
rating flows through it. N AL 23\ A
9aiii | The switch and fuse shauld\be placed onthey M [~ T\ Q\\‘ *
live wire so th he appliances ‘will > Q Q
disconnected fr high potential \whén the @Q
switch is@i@ lown @ > 0 “\6
9bi | AB will move tg'the Tight. |V |
There will bexa resu acts % \
as it is a cuxre cond n\a > 6‘*
magnetic field. ¥
: [ N
9bii | AB moves to ri ith_“greater 0@
force/speed N2
10 | Negative charges cl h the t he |
ai tree, positive charges e bottg}q 3
aii 1

The positive charges at tr%@t\o‘m of the
cloud induces a negative e at the top of

the tree as unlike charges attract.
The charges build up until there is a
discharge from the tree to the cloud.
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aiii Current = Charge / Time
=620/ (2.5x 10%)
=248 x10% A
bi Field direction from + to —
Parallel lines
bii Electric field is a region in which a charge
experiences a force.
biii | Negatively charge
It moves downward towards the positively
charged plate as unlike charges attract. A
11a | Ultrasound waves are waves that have a v 4
high frequency beyond the normal hearing "
range of 20kHz. <\ L g
11b | The pulse from the ship causes adjacent } >
water molecules to vibrate.
This allows the sound energy to trave
through the water in a of W) ﬁ
compressions and rarefactions a
longitudinal wave. (\ Q L~ Qﬂ (‘\(\\\x
11c | Qs the deepest v > Q g Q »
The time taken for the echo to\return from Q @,Q
is the longest. O) C) . c\\_cb
11d | Speed =24t V \)\/ \g @\\u
1500 = 2d / ({50 1 ’\<> \X\
NN MRS
11e | v="fA \ CO/D e\\“
1500 = 45000 x A @ @
— * L/
A=0.0333m o) \d
11f | Amplitude labelled at 5.a1” QO NN
Period labelled at 15 _\D- 1
12ai | When running, kinetic enetgy to gravitational | 1

potential energy and kinetic energy
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aii Kinetic energy to elastic potential energy and 1
gravitational potential energy
bi Change in GPE = Change in KE
Mgh = %2 mv?
v2 = 2gh 1
=2x10x6.1
=122
v=11.0 m/s 1
bii Output power = total energy/time
= mgh/time //
=70x10x6.1/5.4 ! P /
=790.7 W 1 " /
QN A
biii | KE of athlete = 70 x 10 x (6.1 — 1.5) <C) M 0(3)
=3220J
Work done to stop athlete = 3221/\\_.,‘,/2 ﬁ
F x d=3220 \X
emeon L, QL VSN (2 QA
iv

1V

vV

/A RO
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1

2

The diagram below shows part of a micrometer screw gauge used to measure the diameter
of a ball bearing. It is known that the micrometer screw gauge has a zero error of — 0.02 mm.

= o
5 — |45
L1110
T 1T T T
— 40
= |3
J
What is the diameter of the ball bearing?
A 8.563 mm B 8.523 mm C 8.91 mm D 8.95mm

The graph shows how the displacement of a car changes over time.

displacement / m

A

-

time/s
Which of the following statements is true?

A The car accelerates and then moves with a steady velocity.
B The car accelerates at a decreasing rate.

C The car decelerates then moves with a steady velocity.

D

The car decelerates until it stops.

An elevator, with a mass of 500 kg, is moving upwards at a constant speed of 11 m / s.
What is the tensional pulling force in the cable that is pulling the Ilift upwards?
(Take g =10 N/ kg)

A ON B 500N Cc 5000 N D 5500N
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3

The table shows the mass and weight of some objects on the surface of four different planets.
Which planet has the greatest gravitational field strength?

planet mass / kg weight / N
A 0.5 20
B 0.5 40
Cc 2.0 20
D 2.0 40

The diagram below shows a uniform wooden beam of weight W hinged at X. A force, P, of
70 N acts on it.

P=70N

What is the weight, W, of the wooden beam?

A 747N B 933N Cc 117 N D 1170N

The diagram shows a hydraulic system used to lift heavy loads in a workshop.

l 1000 N
piston L piston K
area RN
50 cm? — - -4 area2cm?

Given that the pressure throughout the liquid is constant, if a downward force of 1000 N is
exerted on piston K, what will be the load supported by piston L?

A 40N B 1000N o 25000 N D 50000N

[Turn over
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4

A woman of weight 490 N runs up a flight of stairs in 8 seconds. The vertical height of the
stairs is 12 m. The horizontal distance that she covers is 9 m.

] [ ¥

flight of stairs . JJ_IJ

.| 12'm

o
L~

m

What is the average useful power developed by the woman?

A 735W B 919w Cc 4410 W D 5880W

Why is the conduction of thermal energy generally slower in liquids than in solids?

A Liquid molecules are larger than solid molecules.

B Liquids generally have higher densities than solids.

C The average distance between molecules in a liquid is larger than that in a solid.
D

The speed of molecules moving in a liquid is slower than that in a solid.

Adam places a flat plastic lid over the cup to reduce the rate of evaporation from a cup of
water, as shown below.

. , plastic lid

cup of water

How does this help to reduce the rate of evaporation?

A The plastic lid creates a vacuum which prevents evaporation.

B The plastic lid helps to increase the boiling point of the water in the cup.
C The plastic lid is a good insulator of heat.
D

The plastic lid reduces the wind moving across the water surface.
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10 The diagram below shows the temperature-time graph of a liquid placed into a refrigerator
and cooled steadily.

temperature / °C 4

»

» time / min

Which point would the substance be a mixture of solid and liquid?

11 Visible light, X-rays and microwaves are all part of the electromagnetic spectrum.
Which of the following shows these waves in order of increasing frequency?

low frequency high frequency
A microwaves visible light X-rays
B microwaves X-rays visible light
Cc X-rays microwaves visible light
D X-rays visible light microwaves

12 A person stands at a point Z as shown.

Fr
b= |

mirror

Which of the pin’s (1, 2, 3, 4 or 5) images will the person be able to see in the mirror?

A pins 1 and 3 only B pins 2 and 4 only
C pins 2, 3 and 5 only D pins 3, 4 and 5 only

[Turn over
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13 Avray of light is incident on a piece of glass block as shown below.

\E air

glass

Which one of the following expressions should be used to calculate the refractive index of the

glass block?
s.ln 30 B s.ln 30 c s.ln 40 D s.ln 50
sin40° sin50° sin30° sin30°

14  The graph illustrates the vibration of a molecule in the air caused by two sounds, P and Q.

displacement / m

I Il_l | \ /
, : . f » time/s

Which statement about P and Q is correct?

A P has a higher pitch and is louder than Q.
P has a lower pitch and is softer than Q.

Q has a higher pitch and is softer than P.

O 0 W

Q has a lower pitch and is louder than P.

15 A negatively charged rod repels a suspended rod. Which of the following statements about
the suspended rod is correct?
A ltis negatively charged.
B Itis positively charged.
C ltis uncharged.
D

It may be uncharged or negatively charged.

www.KiasuExamPaper.com
274



16

17

18

7
In the circuit, the reading on the ammeter is 2 A.

Qv
1]
L

®)
30 X

What is the value of the potential difference across resistor X?

A 15V B 2V C 3V D 6V

Which of the following appliances is likely to blow its fuse when connected to a 240 V supply?

appliance fuse rating
A 150 W lamp 1A
B 1 kW vacuum cleaner 5A
C 2.5 kW heater 10A
D 3 kW electric fire 13A

Two resistors, X and Y, are made of the same material. Resistors X and Y have the same
cross-sectional area but X is twice as long as Y.

0.8A

circuit 1 circuit 2

The two resistors are connected to the same power supply differently in the circuit 1 and
circuit 2 shown above. What are the ammeter readings in circuit 1 and circuit 27

circuit 1 circuit 2
A 1.20 A 0.80 A
B 1.20 A 0.53 A
Cc 240A 0.80 A
D 240A 0.53 A

[Turn over
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19 Two iron needles hanging from the ends of a bar magnet are observed as shown.

needle

Which of the following statements best explains the observation?

A The ends of the needles are both north poles.
B The ends of the needles are both south poles.
C The needles are induced temporary magnets.
D

The needles have become permanently magnetised.

20 An electron beam is directed into a uniform magnetic field that is flowing into the paper.

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 thepaper
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.

It will slow down but will not change direction.

O 0 W

21 Which apparatus is most appropriate to measure exactly 24.5 cm? of a liquid?

A  beaker

B burette

C measuring cylinder
D

pipette
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22 A scientist suspects that some canned drinks contain a mixture of two toxic dyes, P and Q.

23

He analyses the mixtures using chromatography with three different solvents. The results of
the analysis are shown below.

[ X
op P
0P 0 Q
water as solvent ethanol as solvent acetone as solvent

What can you conclude about the solubility of P and Q7

A Pisinsoluble in water but Q is soluble.

B P is more soluble in ethanol than in acetone.

C Qs soluble in ethanol but insoluble in acetone.
D

Q is less soluble in acetone than in ethanol.

Solution X contains two anions. Tests were carried out as shown in the diagram below.

add
aqueous
add nitric . silver
acid colourless solution nitrate no
solution X | =——>| and effervescence |=———>| precipitate
of gas formed

add aqueous
barium nitrate

white precipitate

What are the two anions found in solution X?

A carbonate ions and nitrate ions
carbonate ions and sulfate ions

chloride ions and nitrate ions

O O w

chloride ions and sulfate ions

[Turn over
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24 A student uses his understanding of particles to explain the properties of solids, liquids and
gases.

25

26

27

Which of his explanations is correct?

A

B
Cc
D

Gases are less dense than liquids because the particles in a gas move randomly.
Liquids flow because the particles in a liquid are closer than in a gas.
Solids are rigid because the particles in a solid vibrate.

Solids, liquids and gases become less dense when heated because the average
separation between the particles increases.

Chlorine exists as isotopes, ??CI and ?;CI.

Which of the following is a property of the isotopes of chlorine?

A

B
Cc
D

They have the same boiling point.
They have the same density.
They have the same solubility in a given solvent.

They react chemically in the same way.

Which statement is true of a pure compound?

A

B
Cc
D

A pure compound can be separated by distillation.
A pure compound consists of one type of atoms chemically combined.
A pure compound has a different property from the constituents it is made up of.

A pure compound melts and boils over a range of temperature.

The equation shows the reaction between oxide of metal M and dilute sulfuric acid.

MO (aq) + H2SO4(aq) — MSOs (aq) + H20 ()

Which particles are responsible for the electrical conductivity in M, MO and MSO4?

metal M MO MSO4
A electrons electrons ions
B electrons ions ions
C ions electrons electrons
D ions ions ions
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30

11

An element X has an electronic structure of 2.8.8.1. Element Y has an electronic configuration
of 2.8.6.

What type and formula of compound is formed when X and Y react?

type of compound formula of compound
A covalent XY
B covalent XY,
C ionic XY
D ionic XY,

The diagram shows three balloons filled with different gases.

100 cm3 100 cm3

of of

oxygen carbon
dioxide methane

Which statements are correct?

1 The mass of gases in the three balloons is different.
2 The number of moles of gases in the three balloons is the same.
3 The number of molecules in the three balloons is different.

A 1and2only
B 1and3only
C 2and3only
D 1,2and3

Which reagent, when mixed and heated with ammonium sulfate would liberate ammonia?

A acidified potassium dichromate(VI)
B aqueous bromine

C dilute hydrochloric acid

D

potassium hydroxide solution
[Turn over
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32

33

34

12
Most salts can be prepared by reacting a carbonate with an acid.
Which salt cannot be prepared by the above method?

A calcium nitrate
B lead(II) chloride
C potassium sulfate

D zinc chloride

How does the property change when going across a period of the Periodic Table from Group

| to Group VII?

A acidic oxides to basic oxides

B less reactive to more reactive

C metallic characteristic to non-metallic characteristics
D

negative ions to positive ions

P, Q and R are three metals that form cations P?*, Q?* and R* respectively.
Given the following information

Pz + R > no reaction

2R* 4+ Q > Qo+ 2R

Q* 4+ P > Q + Pz

Which of the following is the correct order of decreasing reactivity of the metals?

A P,QR
B QPR
C QRP
D RQP

Metal M is placed between zinc and iron in the reactivity series.

Which prediction made about metal M is correct?

A Metal M displaces magnesium from an aqueous solution of a magnesium salt.

B Metal M forms a hydroxide which is soluble in water.
C Metal M is extracted from its ores by electrolysis.
D

Metal M reacts with dilute hydrochloric acid to produce hydrogen.
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35 The reaction between calcium and aqueous zinc nitrate gives out heat energy.
Which energy level diagram accurately represents the reaction?

)r A

ener ener
¥ Zn%t + Ca » Zn + Ca?*

Zn + Ca?* Zn?* + Ca

)r N
energy energy
Zn + Ca?* Zn** + Ca

Zn%t + Ca Zn + Ca?*

36 In which substance does carbon have the smallest oxidation number?

A C

B CO

C CO;

D CaCOs;

[Turn over
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37 Inthe graph shown below, curve Y represents the results of reacting excess of magnesium
powder with 25 cm? of 1.0 mol / dm?3 sulfuric acid at 40 °C.

total volume of A Y
gas (atr.t.p)/cm?

_—

time / min

Which changes could produce curve Z?

A Using 12.5 cm?3 of 1.0 mol / dm? sulfuric acid at 20 °C.
B Using 12.5 cm3 of 1.0 mol / dm?3 sulfuric acid at 60 °C.
C Using 25 cm? of 1.0 mol / dm? sulfuric acid at 20 °C.
D

Using 25 cm?3 of 1.0 mol / dm? sulfuric acid at 60 °C.

38 The table shows some gases found in polluted air and their possible effects.

Which row is not correct?

gas effect
A CH4 increases greenhouse effect
B CO: leads to global warming
o CO prevents breathing in of oxygen
D NO forms acid rain
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39 The apparatus shown below was set up and a sample of decane, C1oH22, was heated strongly

40

in the presence of aluminium oxide. The products obtained were a mixture of gaseous
compounds and a diatomic gas.

liquid decane on
mineral fibre aluminium
oxide

b

very strong heat

[

Piel

water

Which row correctly indicates the process that occurred and the equation for the change that
took place?

process equation
A cracking C1oH22 2 3C2H4 + C4H1o
B cracking C1ioH22 > 3C2H4 + C4Hs + H>
C reduction CioH22 2 2C2H4 + 2C3Hg + H>
D subsitution CioH22 > 3C2H4 + C4Hg + Ha

2-phenylethanol is responsible for the fragrance of roses. The structure of 2-phenylethanol is
shown below.

H\ H
ce 1
/ \
H—oc” NY—c—c—o—H
\ /1

H H

C=C
H/ \H

Which statement about this molecule is correct?

A It can be oxidised by acidified potassium dichromate(VT).
It can react with a metal carbonate to liberate carbon dioxide.

It does not decolourise bromine water under any conditions.

O 0O W

It is a saturated organic compound.

End of Paper
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DATA SHEET

Colours of Some Common Metal Hydroxides

Calcium hydroxide white
Copper(IT) hydroxide light blue
Iron(IT) hydroxide green
[ron(IIT) hydroxide red-brown

Lead(II) hydroxide white
Zinc hydroxide white
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2

Section A (45 marks)
Answer all questions
Write your answers in the spaces provided on the question paper.

Fig. 1.1 below shows an electric scooter used by Danial to travel from home to school. He
accelerates uniformly from rest to 2.5 m / s in 3 s. He continues at this speed for 9 s on a
straight horizontal path before decelerating uniformly in 5 s.

Fig. 1.1
(a) Draw on Fig. 1.2 the variation of speed of the electric scooter with time. [2]

speed/m/s

2.5

20

1.5

1.0

0.5

igne/s
8

0 2 4 6 8 10 12 14 16 1
Fig. 1.2

(b) Calculate the average speed of the electric scooter for the journey.

average speed = ..., m /s [2]

[Total: 4]
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3

Fig. 2.1 below shows a bobby, commonly found in ice skating rink to aid beginners in ice
skating. Fig 2.2 shows the top view of two forces, P and Q, acting on the handle of the bobby.
Magnitude of force P is 50 N while magnitude of force Q is 80 N.

lTop view

Handle
bo(i)fby force Q
60°
>
force P
Fig. 2.1 Fig. 2.2
(a) Draw a scaled vector diagram to determine the resultant force of P and Q acting on the
bobby. (1]
scale of vector diagram: ..................... [1]
magnitude of resultant force = ...................... N [1]

(b) The mass of the bobby is 6 kg. If the friction acting against the bobby is negligible,
determine the acceleration of the bobby due to the resultant force determined in 2(a).

acceleration=...................... m/ s? [2]
[Total: 5]
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4

Fig. 3.1 and 3.2 below show Liang Qi jumping on a trampoline. Fig. 3.1 shows her at the
lowest point on the trampoline while Fig. 3.2 shows her at the highest point.

A
X
[ —\r..

Fig. 3.1 Fig. 3.2

(a) If Liang Qi has a mass of 48 kg, calculate the gain in her gravitational potential energy
when she is jumping on the trampoline.

gain in gravitational potential energy = .................... J 2]

(b) Explain, in terms of conversion of energy, why Liang Qi is momentarily stationary when
she is at the highest point in Fig. 3.2.

[Total: 4]
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4 Fig. 4.1 shows a fireman standing next to his fire engine. The fireman is wearing a mesh
T-shirt and holding to his fire-protective jacket.

air pockets

mesh T-shirt

fire-protective jacket

Fig. 4.1

(a) Describe and explain how the loosely woven mesh T-shirt helps to keep the fireman cool
when he is close to the fire.

(b) Describe the choice of colour for the fire-protective jacket to reduce thermal energy to the
fireman. Explain your answer.

[Total: 4]

[Turn Over

www.KiasuExamPaper.com
291



5

6

Fig. 5.1 shows a cylinder with a movable piston. Air is trapped inside the cylinder by the piston.

cylinder
movable piston

- =

W‘W

\

\

air trapped in cylinder

Fig. 5.1

(a) Describe the arrangement and motion of the molecules of the air in the cylinder.

(b) State how, in terms of energy, the arrangement and motion of the molecules of air in the
cylinder change when it is heated.

[Total: 4]
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6 Fig. 6.1 shows a boy swimming inside a swimming pool. A light source at the bottom of the
swimming pool shines light onto the surface of the water. The boy is able to see the light
source as shown by the path of the light ray.

air

water

path of light ray 5,

k'g .
LS ] \-\ ”
boy swimming g

inside water

-

light source at bottom
of swimming pool

Fig. 6.1

(a) State the phenomenon which light is able to reach the boy inside the water

.................................................................................................................... [1]
(b) Describe the condition required for angle 8 needed such that the boy can see the light
source.
..................................................................................................................... [1]
(c) Given that the speed of light in water is 2.25 x 108 m / s, calculate the refractive index of
water.
refractive index of water=.............................. [2]

(d) Mark on Fig. 6.1 with ‘X’ the position of the image of the light source as seen by the boy. [1]
[Total: 5]

[Turn Over

www.KiasuExamPaper.com
293



7

8

Fig. 7.1 shows a thundercloud approaching a building with a lightning rod at the top of the
building. The lightning rod is connected to the ground with a lightning conductor.

-! __ thundercloud

lightning rod i

OoE

OoE

o/ ~ building
lightning \oom
conductor 1looe

O0E

o/,

Ooc

==

ground
Fig. 7.1

(a) State the charge that will form at the top end of the lightning rod if the thundercloud is
negatively charged. Explain your answer.

(b) Describe, in terms of movement of charged particles, what will happen if lightning occurs
between the thundercloud and the building.

[Total: 4]
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Fig. 8.1 shows an electrical circuit with a fixed resistor and light bulb connected to a 20 V
battery in parallel. The fixed resistor has a resistance of 100 Q and the light bulb has
resistance of 50 Q.

|| ‘IZOV
®
100 Q
—— L +——*

50 Q
Fig. 8.1

(a) Calculate the effective resistance of the fixed resistor and light bulb connected in parallel.

effective resistance = ...l Q1]

(b) Determine the reading of the ammeter when the electrical circuit is switched on.

ammeterreading = ............c.ooiiiiinn . A [2]

(c) If the light bulb becomes spoilt and does not light up, state if the current will flow through
the fixed resistor when the electrical circuit is switched on. Explain your answer.

[Total: 5]
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9 Fig. 9.1 shows a magnet and two iron nails attracted to the north pole of the magnet.

N S magnet

iron nails

pointed end of iron nail
Fig. 9.1

(a) State the magnetic pole at the pointed end of the second iron nail. Describe what has
occurred to the two iron nails.

(c) Draw on Fig. 9.2 the magnetic field pattern between the two magnets. [2]

Fig. 9.2
[Total: 6]
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10 Fig. 10.1 shows an electrical circuit consisting of a straight conducting wire connecting a
variable resistor with a battery.

( ) straight conducting wire

Compass placed
above wire

A
| 7

/7

Fig. 10.1

(a) Draw the direction of the compass needle on Fig. 10.1 when current is flowing in the
straight conducting wire. [1]

(b) Explain how the increase in variable resistor value will affects the magnetic field around
the straight conducting wire.

straight conducting wire

-

/

Fig. 10.2

Fig. 10.2 shows the same electrical circuit as in Fig. 10.1 but the compass has been
replaced by a magnet. The poles of the magnet are placed between the straight
conducting wire AB. Describe, if any, the force acting on the conducting wire between the
poles of the magnet.

[Total: 4]

[Turn Over

www.KiasuExamPaper.com
297



12

Section B (20 marks)
Answer any two questions in the spaces provided.

11 Fig. 11.1 shows a face towel, a pair of jeans and a t-shirt. The face towel has a mass of 100 g.
The pair of jeans has a mass of 1.2 kg while the mass of the t-shirt has a mass of 400 g.

| |

N

pair of

jeans \/

face towel

t-shirt

Fig. 11.1

(a) State which item has the greatest amount of inertia. Explain the reason for your answer.

(b) Calculate the total weight of the three items.

total weight of the three items = ................... [2]
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11 (c) Derrick was tasked to place the three items onto a bamboo pole for them to dry. Fig. 11.2
shows the arrangement of the three items on the bamboo pole. The position of the centre
of gravity of the individual item to the left end of the pole is indicated.

04m 0.6m P 1.2m P 0.3m
:( |
I
Fig. 11.2
(i) Explain what is meant by the centre of gravity of an object.
................................................................................................................. [1]

(i) Calculate the moment of the three items on the bamboo pole about the left end of the

pole. State the unit.

moment about the left end of pole =

(iii) Describe and explain how the items can be arranged on the bamboo pole such that the

moment about the left end of the pole is the smallest.

www.KiasuExamPaper.com
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14
12 (a) Fig. 12.1 shows a pressure-time graph of a sound wave.

pressure / Pa

A
1.0
0.5
/
time / ms
0 A\ b
2) 3
\
N

-0.5

-1

Fig. 12.1

(i) From the graph, state the period of the sound wave. Hence determine the frequency
of the wave.

period of wave = ..................... 11
frequency of wave = ..................... 1
(ii) Draw on Fig.12.1 another wave that has the same frequency but twice as loud. [2]

(iii) Describe the relationship between pressure of the wave in terms of compression and
rarefaction.
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12 (b) Fig. 12.2 shows a portable counterfeit currency detecting device.

. a = ‘_.1 -L

Fig. 12.2
(i) State the electromagnetic wave used by the device to detect counterfeit currency.

(ii) The electromagnetic wave given out by the device has a wavelength of 2 x 10" m and
frequency of 1.48 x 10'® Hz. Calculate the speed of the wave.

speedofwave = ...................... 2]

(iii) State two property differences between the electromagnetic wave and sound wave.

[Total: 10]
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13 Fig. 13.1 shows an electrical circuit for an oven and a toaster connected to 240 V supply. The

oven has a power rating of 2500 W while the toaster has a power rating of 1 kW.

of oven

Metal casing

PO

.

Metal casing
of toaster

Fig. 13.1

oQ

(a) State the name for wires P and Q. Explain how you deduce your answer.

(b) Determine the current flowing through the oven when it is switched on. Hence select a

suitable fuse at R. Available fuse are 3 A, 5 A, 10 A and 13 A.

current flowing through oven =

suitable fuse at R =

(c) Explain why the oven and toaster are connected in parallel in the circuit.
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13 (d) Describe the function of the fuse as a safety device.

13 (e) (i) The oven was switched on for five hours while the toaster was switched on for two
hours. Calculate the electrical energy consumed for both oven and toaster.

electrical energy consumed for oven and toaster = ........................... 2]

(i) Hence calculate the cost of electricity used by the oven and toaster if each unit of
electrical energy cost $0.30.

total cost of electricity for oven and toaster=........................... [1]
[Total: 10]

End of paper
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JU"O Jurongyville Secondary School

46): Science Department 2019
i~

Marking Scheme & Marker’s Report

Assessment: Prelim Examination Sec 4E / 5N
PAPER 1
Qn [Ans | Qn [Ans| Qn |Ans | Qn | Ans | Qn | Ans Ans | Qn | Ans
1 D 2 D 3 C 4 B 5 C D 10 B
11 A 12 D 13 D 14 A 15 A C 20 C
21 B 22 D 23 B 24 D 25 | D A 30 D
31 B 32 C 33 A 34 D 35 \D {3 40 A
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% Jurongville Secondary School

4 .

F Science Department 2019

) Marking Scheme & Marker’s Report

Assessment: Preliminary Examination Sc(Physics) (5076) 4 Express /| 5NA
Paper 2
Qn | Marking Scheme | Marker’s Report
Section A
1a Most were able to get the correct
N\ graph. A few students did not read
speed /m/ SAL the question carefully and drew with
wrong time.
25 )‘?))\
2.0 = SiSa seucE, a8 eERanan
15 —f = +
N * ] -
1.0
£ N
05T . == Y i
A ime /s
. St i
0 2 4 B\ 10 12 14 16 18
1b | Distance travelled = 1/2 (9 +17) (2.5) = 32.5m Correct distance with | Allow for ecf | Most were able to calculate total
Average speed =32.5/17=191m/s working. in (a) distance and average speed. A few
Correct average B1 students made careless mistakes in
speed with working B1 using 18 s instead of 17 s.
Page 1
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Marking Scheme Remarks Marks Marker’s Report

Correct vector B1 Most were able to draw vector
diagram diagram correctly. A few students did
Scale 1 cmrep 10 N Correct scale B1 not draw orientation of forces
114 N+£1N Correct magnitude B1 correctly and were penalized. A few
Info — direction is 38° anticlockwise from horizontal students drew wrong direction arrows

and were also penalized.

Common mistake was to write scale
as 1cm = 10 N which was penalized.
Another error was to write as scale as

10 N : 1 cm which was also not
accepted.
4 / Magnitude out of range was rejected.

3

Resultant
force -

Resultant force = Bs Iera\/ﬁ» V \X “JAccept ecf from a C1 Most were able to do this question. A
114=6xa \& \*\ Correct answer with A1 few students left this blank.
&

a=19m/s? . working.
Gain in gravitational potenti eneféy i@};\‘m X G\N Correct answer with C1 Most students were able to do this. A
D] .\> % working. A1 few students did not include g in
L . é}@ calculation. A few use either 3.1 m or
AN 1.4 m height instead of the difference.
As she rises from the trampoline a:kHetlc energy decreases OWTTE B1 Some students wrote that
and is converted to gravitati otential energy. At the gravitational potential energy has
highest point, all the kinetic energy has been converted to B1 converted to kinetic energy instead. A
gravitational potential energy. Thus she is momentarily few students stated Principle of
stationary at the highest point. Conservation of energy without

applying to this situation.

Page 2
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Qn Marking Scheme Remarks Marks Marker’s Report
4a | The loosely woven mesh T-shirt traps air which is a bad thermal | OWTTE B1 Many students did not state that air is
conductor. This reduces the transfer of thermal energy by B1 a bad conductor. Many wrote that air
conduction from the fire to the fireman’s body and thus cools the fireman down without
keeping him cool. explaining correctly.
4b | The fireman’s jacket should be silver in colour as silver colour is a | Accept white. Some students wrote bright and shiny
bad absorber of thermal energy and thus reduces transfer of OWTTE colour. Accepted shiny as BOD.
thermal energy by radiation.
5a The molecules of air in the cylinder are far apart from each OWTTE Some students did not state that air
other and moving randomly at high speed. particles are far apart from each
other. Some students also did not
state that the air particles are moving
<\ s at high speed.
5b | When air is heated, the air molecules gain kinetic energy. This WTTE& Some students wrote about energy
would cause the air molecules to move even fu a and eeged to break the intermolecular
move even faster. /uhe'> A(\@n s and was penalized.
6a Total internal reflection K& o \\ /9,0 Q)QVA few students wrote ‘reflection’. A
i \ : N\ few wrote ‘total internal refraction’.
6b | The angle 8 must be greater than l;riﬂc\al\angle of wate. ] @Nﬁ(lﬁ |, "O'B1 A few students wrote ‘lesser’.
6¢ Refractive index of water = gﬂ\os/ i\ ‘/\ / B calcugﬁx@'\ C1 Most students were able to do this
/ﬁ 1.83 show f A1 question.
|ght in alh()%
6d | Position of ‘X’ a& W@ularly ai%e{? ACC%(%@rénce of 5 B1 Most were not able to answer this.
of water as the | ouree._is at dist belo m Some students placed the image at
water. point on water surface at normal.
7a | Since the cloud is neg tlveIMged d-of the ‘\\ OWTTE B1 Many students wrote that the
lightning rod shoul is is K?a@se he lightning rod is negatively charged.
electrons on the ligh ul epell B1 Some thought that negatively
electrons on the thun g pr%@s ehlnd charged rod will repel the
\! thundercloud. Only a few students
,\(\\x\\ can explain correctly.
7b If lightning occurs, the electrons\ifthe thundercloud would OWTTE B1 Most students did not mention the
travel through the air and hl\ building at the lightning rod. electrons from the thundercloud
The electrons would transfer to the ground through the B1 flowing to the ground through the
lightning conductor lightning conductor. A few students
were penalized for not stating clearly
Page 3
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Qn Marking Scheme Remarks Marks Marker’s Report
that electrons flow from thundercloud
to lightning rod.
8a Effective resistance = ( 1/100 + 1/50 )' = 33.3 Q Correct working and B1 Some students did not write working
answer correctly and were penalized. Some
students made wrong calculation.
Some wrote 100 + 50.
8b | Ammeter reading=20/33.3=0.6 A Allow for ecfin (a Most students were able to do this. A
Or Correct working few students used the wrong formula.
Ammeter reading = (20/100) + (20/50) =0.2+ 04 =06 A answer ‘
8c | The current in the fixed resistor will still flow because the OWTTE Most students can answer correctly.
fixed resistor and light bulb are connected in parallel and But a few students left this blank.
current flow would not be affected by the spoilt light bulb. s
9a The pointed end of the second nail is north pole since iron W Most students can identify that the
nails has become induced magnets. The magnetic-domains in |s North. But only some students
the iron nail has aligned itself with north p?}e/mg } Q gljrectly stated the iron nails
from the north pole of the magnet. G e, \ M ,/ p. ecomlng induced magnets. Some
\/\ \ B il \ 7 % wrote that the iron nails had become
\ -m,< L . % electromagnets.
9b Iron nails are easily magnetized but EBS m g éasn eﬁ/f')la}% \(\R\ B1 Some students wrote that steel is not
while steel nails are not7as easily rr\a de sl 4 Q B1 a magnetic material and thus will not
lose its magnetism e; sfly. ' Q(\) be attracted to the magnet. Some
o O\ / A % (:‘,@ students were confused by stating
\(\’Z}- steel is stronger magnet because it is
S \E\\ used as permanent magnet. Some
~_ \\)\ students were penalized for not
\36\ stating the difference between
| [ {/) \\ magnetic effect of iron and steel.
9c Correct pattern of magnetic 'd\rjr}é@?vlfﬁ arro&s\pémtmg from Correct arrow B1 Most students indicated the correct
north to south pole Correct pattern B1 direction of arrow.

But most students are not able to
draw the pattern of magnetic field
lines correctly.

Page 4
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Qn Marking Scheme Remarks Marks Marker’s Report
10a | Compass needle with arrow pointing downwards using right-hand | Correct direction of B1 Most students indicated arrow
grip rule. needle arrow direction to the right in the direction of
current. Need to revise such
questions with students.
10b | By increasing the variable resistor value, the current in the OWTTE Most students answered correctly. A
circuit will decrease. This will cause the magnetic effect few students did not state that current
around the straight conducting wire to decrease. had decreased.
10c | The force will be acting into the paper. OWTTE Many students wrote downwards and
Reject ‘down was penalized.
11a | The pair of jeans has the greatest amount of inertia becaus OWT, Most students answered jeans
inertia is dependent on mass of object. QQ\% SR correctly. But only some students
i stated that inertia is dependent on
- <\ \m madss of object.
11b | Total weight = (0.1 + 1.2 + 0.4) x 10 ,/ Co vert g to kg %\mnﬁx students did not multiply by g.
=17 N }5 rect answer Al Q\Q any students wrote kg instead of N.
11ci | Centre of gravity is the point wher wholé~ ) jéct,,/G'WT @@V Many students wrote about balance
appears to act. //”\\ AN % or equilibrium.
11cii | Moment = (0.4 x 10 x 0.4) +{(0 x 1 x W orecfin () Y\ V' C1 Most students are not able to
=16+10+ 6 4=20Nm ct wo ith A1 calculate this as they did not use the
(\3 answer &&J B1 correct distance from the left end.
O Cor;g. C-int Many students did not write the
\<\ correct unit.
11ciii | The jeans shoul Wré/t to \d)The t-shl N B1 Many students left this blank. Some
is placed in the ce tr while face tov urthesﬁ& students did not explain why moment
the left end. This is because, the is ne o the B1 is smallest.
pivot while the lighte e pi duce the
moment about the left A
12ai | Period =2 ms =0.002 s \S\\\U Accept 2 ms B1 Most students did not write the
Frequency = 1/0.002 = 500°'Hz d Correct working with B1 correct unit for period. Most students
answer. Correct unit did calculate frequency correctly.
12aii | Same period but with twice thé\a’fnplltude Correct amplitude B1 Most students were able to answer
Correct period B1 this correctly.
12aiii | The higher pressure is the compression region while the lower | OWTTE B1 Many students are not able to answer
pressure region is the rarefaction region. this correctly. Need to revise this.
Page 5
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Qn Marking Scheme Remarks Marks Marker’s Report
12bi | Ultraviolet radiation CAO B1 Many students are not able to answer
this correctly. Need to revise this.
12bii | Speed = 1.48 x 10'5x2 x 107 Correct working with C1 Most students can calculate this.
=2.96 x 108 m/s answer. Correct unit Some students did not write the unit.
12biii | Electromagnetic waves are transverse waves while sound waves | Any suitable answer Many students wrote that
are longitudinal waves. electromagnetic waves are
Electromagnetic waves can travel through vacuum but sound longitudinal and sound is transverse.
waves cannot travel through vacuum. Some students describe longitudinal
and transverse waves as second
difference.
13a | P is the live wire while Q is the neutral wire. This is because the OWT: / Some students wrote that Q is earth
fuse and switch are on the live wire. '; / wire. Most students were able to
<\ ', state that fuse and switch is on the
R livé\wire.
13b | Current flowing through oven = 2500 / 240 =1 AC—(\) \ﬁo rect answer a st students can answer this. A
Suitable fuse would be 13 A fuse e it with working %@Q few students selected the lower rating
“\ A oD fuse.
13c | The oven and toaster are connected inwyarallel sot at if there is a @ & O B1 Most students answered this
fault in the oven or toaster e\applianc II or e Q(Q\ correctly. A few gave wrong answers
< _,9 like current being shared to prevent
/\ AOQ overheating.
13d | The fuse con st |n wirew |c |II mel |f/ OWrB N B1 Most students can answer this
the amount of cur nt wed i se r ut ﬁ‘(\ question.
current flow to the apptlianc rot B1
13ei | Electrical consumptio for ov\@emfZ ( Correct answer and C1 Most students are able to answer this
=14.5 kW \\Q@ unit with working. A1 question.
& Correct unit
13eii | Total cost of electrical c@tl 4.5 X &% Ql.35 Correct answer and B1
‘ k\\ unit with working

\%\'&0
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1

2
A student uses a micrometer screw gauge to measure the thickness of a pipe.

Diagram 1 shows the reading when it is closed without the pipe.
Diagram 2 shows the reading when it is closed with the pipe.

diagram 1 diagram 2
N ] ]
= 10 =
— — 1 35
0= |5 > —
= | || 30
— T T
— 0 ——| 25
= 45 =
_ =l_| = 20

What is the thickness of the pipe?

A 551 mm
B 5.57 mm
C 7.76 mm
D 7.82mm

P and Q are two pendulums of different lengths, masses, sizes and materials.

40 cm
50 cm
Plastic
0.5 kg
Metal
5 kg

Which statement is true?

A P has alonger period as it is larger in size.
B Q has alonger period as it is smaller in size.
C P has alonger period as it is longer.

D Q has alonger period as it is shorter.

Learners who Share, Citizens who Care, Leaders who Dare
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3 The diagram below shows a speed time graph of a car.

257

speed
m/s 204

154

0 10 20 30 40 50
time/s

What is the average speed of the car for the first 20 s?

A 10.0 m/s
B 125m/s
C 15.0m/s
D 17.5m/s

4 A ball is dropped in a vacuum tube. A series of photographs is taken at equal
time intervals from the time of release.

Another ball of the same size but twice its mass is also dropped in the same
tube and photographed.

Which diagram shows the motion of the heavier ball?

First Ball heavier ball which is double in mass
A B C D
O O @) O O
O o 0 O
O O O
O O
O @)
O O
O
O O o
O O
O @) O
O O ©

Learners who Share, Citizens who Care, Leaders who Dare
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4

The diagram shows a pendulum bob, which is attached to one end of a string,
suspended in mid-air. It is pulled to one side and held stationary.

F

The forces acting on the bob are its weight W, the tension T in the string and
pulling force F.

Which of the following diagrams correctly shows the forces acting on the bob?

A ] B i
W T _ Wy T

C H D F
w T 774 T

The friction between a body of mass 3 kg and the rough floor is 5.0 N.

What is the force required to push it across the rough floor with an acceleration
of 3.0 m s2?

40N
90N
14.0N
18.0 N

ooOow>»
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8

A weighing machine consists of a counterweight, C, an arm and a sliding pan
P. The arm is free to rotate about the point X.

The sliding pan is moved along the arm until the arm balances as shown.

All moments are measured about X. The weight and moment of the arm can be
ignored.

arm

L A O

counterweight C X sliding pan P

Why does the arm balances in the position?

A The moment of C equals the moment of P. The weight of C equals the
weight of P.

B The moment of C equals the moment of P. The weight of C is greater
than the weight of P.

C The moment of C greater than the moment of P. The weight of C equals
the weight of P.

D The moment of P equals the weight of C.

A boy launches a remote control helicopter up to the sky at a constant
acceleration.

What are the changes in the gravitational potential energy and the kinetic
energy?

Gravitational Potential Energy Kinetic Energy
A decrease decrease
B decrease increase
C increase decrease
D increase increase

A substance consists of particles that are close together and moving past each
other at random. The average speed of the particles is gradually decreasing.

What best describes the substance?

a liquid being cooled

a solid being cooled

a gas being condensed to form a liquid
a liquid being frozen to form a solid

ooOw>
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6

10 A beaker of ice is heated until the beaker contains boiling water. The graph
shows the temperature of the contents of the beaker during the experiment.

11

12

Y
Y Z

Temperature
=

>
-

Time

Between which two points are the contents in both liquid and solid states?

A Vand W
B WandX
C XandyY
D YandZ

A cup of tea is stirred with two spoons, one metal and one plastic.

Why does the metal spoon feel hotter than the plastic one?

A
B
C
D

Convection occurs in metal faster than in plastic.

Metal conducts heat faster than plastic.

Metal needs more heat than plastic for the same rise in temperature.
Metal radiates heat better than plastic.

An object O is placed close to a converging lens.

The diagram represents three rays from the top of O passing through the lens.

Which type of image is produced by the lens when the object is in this position?

ooOow>»

real and diminished
real and enlarged

virtual and inverted
virtual and enlarged
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13 The diagram shows a ray of monochromatic light passing through a semi-
circular glass block.

o
-

ray emerges in air
close to glass
surface

incident reflected

ray

What is the critical angle of the glass?

A 0°
B 40 °
Cc 50 °
D 55°

14 The diagram represents a wave.

Which letter marks the amplitude of the wave?

15 The diagram shows the relationship between energy and the wavelength of
electromagnetic waves.

A
energy

v;avelength
Which of the following has the lowest energy?

gamma ray
infra red
microwaves
X-rays

ooOow>»
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8

16 A sound wave passes through air. The diagram represents the arrangement of
air molecules at one instance.

Which distance is the wavelength of the sound wave?

¢po O ¢ o 000

>

R—

c

\

]
1
1
1
]
fy |
[]
]
1
1
1
1
1

|

I

ot

I

1

|

Ll
-

|

I

"

et

|

D

P
-

17 An electrical quantity is defined as ‘the energy converted by a source in driving
a unit charge round a complete circuit.’

What is this quantity called?

A electromotive force
B potential difference
C power
D voltage

18 Three resistors are connected together to form three different networks.
10Q

] 10Q
200
10Q 200 10Q
] — | =] -1 —
10Q
]
network W network X network Y

What is the correct order, going from the network with the smallest resistance
to the network with the largest resistance?

W=> X=2>Y
W-=>Y-> X
X2>W=>Y
Y>> X> W

ooOow>»
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19 The diagram shows an electrical circuit. The current flowing through the 4.0 Q

20

resistor is 3.0 A.

3.0A 4.0Q

—

@. —

200
—
What is the current through the ammeter?
A 30A
B 45A
C 6.0A
D 90A

A main socket supply (240 V) is fitted with a 13 A fuse.
Heating coils, each rated at 240 V and 1 000 W, are connected to the socket.

What is the maximum number of such heating coils that can be connected to
the socket?

ooOow>»
rWN =
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10
21 Which piece of apparatus is used to measure exactly 28.3 cm? of a liquid?

B C D

|

-

22 Alabel is missing from a bottle of a colourless solution X.

In order to identify the solution, two simple chemical tests are carried out.

test 1 A few drops of aqueous ammonia are added to a
sample of X. A white precipitate is formed. This
precipitate dissolves when more aqueous ammonia is
added.

test2 | Aqueous sodium hydroxide and aluminium are added
to another sample of X and warmed. A pungent gas,
which turns moist red litmus paper blue, is produced.

What is X?
A ammonium carbonate B copper(ll) chloride
C zinc chloride D zinc nitrate

Learners who Share, Citizens who Care, Leaders who Dare
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23

24

25

11

The diagrams below show the change in the arrangement of atoms in a substance.
70 °C 110 °C

Which statement is correct?

There is a drop in the energy of the particles.
There is an increase in the orderliness of the particles.

The substance is a solid at 100 °C.

O o0 mw >

The substance is an element.

An element X of proton number 20 reacts with an element Y of proton number 17 to

form a compound.

Which of the following is correct when this compound is formed?

formula of compound
A each atom of X gives away one electron ) O
B each atom of Y receives one electron XY,
C each atom of X shares an electron with an atom of Y X, Y
D each atom of Y shares an electron with an atom of X XY,

The symbol for an atom of boron is '1B.

What does the number 11 represent for an atom of boron?

the number of protons which determines its position in the Periodic Table
the number of nucleons

the number of protons

O o0 m >

the total number of protons, neutrons, and electrons
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26 Which substances will not react with each other?
calcum oxide and silicon dioxide

A

B carbon monoxide and potassium oxide
C lead(ll) oxide and sodium hydroxide

D

magnesium oxide and hydrochloric acid

27 The colour of an indicator X in solutions of different pH is shown below.

pH 0 2 4 6 8 10 12 14
o+t

red orange yellow

Indicator X can be used to distinguish between .....................o

ethanoic acid and hydrochloric acid.
sodium chloride solution and sodium hydroxide solution.
sodium hydroxide solution and aqueous ammonia.

oo w >

sodium hydroxide solution and water.

28 What is the oxidation state of sulfur in zinc sulfate, ZnS0O4?

A -6 B -2
C +6 D +8

29 Which element has the least number of moles of atoms?

1 g argon, “CAr
1 g lithium, "Li

1 g neon, ?°Ne

(w @ T v I

1 g sodium, Na

Learners who Share, Citizens who Care, Leaders who Dare
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13

30 Ammonia gas, NH3, decomposed according to the equation

2NH3(g) »> N2(g) + 3H2(9)

What volume of hydrogen (at room temperature and pressure) would be formed
if 100 cm® of ammonia were decomposed?

25 cm3
75 cm3
100 cm?
150 cm?

OO0 w >»

31 Which reaction does not involve either oxidation or reduction?

CHa(g) + 202(g) — CO2(g) +2H.0(9)
Cu’'(aq) + Zn(s) — Cu(s) +Zn"" (aq)

CuO(s) + H,S04(aq) — CuSO4(aq) + H20(l)
Zn(s) + H2S04(aq) — ZnSO4(aq) + Ha(g)

o o w »

32 The table shows the initial and final temperatures in a series of experiments.
Which experiment is most exothermic?

initial temperature / °C final temperature / °C
A 16.0 245
B 18.0 25.0
Cc 20.0 15.5
D 22.0 12.0
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14

33 The diagram shows an experiment to investigate the rate of a reaction.
Readings of the total mass are taken every 30 seconds.

cotton plug

_ hydrochloric acid
calcium

carbonate iy, it

123.043 g

What is the correct graph for this experiment?

balance A
reading
C
D
O —
time

34 Carbon monoxide is formed when carbon is heated with the oxide of metal X.
No carbon monoxide is formed when carbon is heated with the oxide of metal
Y.

Which row shows the order of reactivity of carbon, metal X and metal Y?

least reactive » most reactive
A carbon X Y
B carbon Y X
Cc X carbon Y
D Y carbon X

Learners who Share, Citizens who Care, Leaders who Dare
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15

35 Four elements have the following electronic configurations.

2,1
2,2
2,5
2,8

N < X S

Which statement is correct?

All four elements are in period 2.
All four elements belong to Group II.

X and Y are metals, W and Z are non-metals.

OO0 W >

Z is a halogen and X is an alkali metal.

36 When petrol is burnt in a car engine, a gas that is produced reacts with

hemoglobin to reduce its ability to transport oxygen throughout the body.

What reaction has taken place and name the gas produced?

reaction name of gas
A complete combustion carbon dioxide
B incomplete combustion carbon monoxide
C substitution hydrogen chloride
D cracking hydrogen
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37 Which pair of molecules satisfies the general formula of ChnH2n?

1 Py T
A H——(|::(|_‘,—O—-H H—(i)--O-—H ¢ H—C—C=C (l:=(|:
H H H Il-f }|1 H H
H H H H H H H
| | | I Pl
B H—~C—C—H H—C--H D H—C—H H-~-C—C=C
|| | | | I
H H H H H H

38 A compound X has the molecular structure as shown.

Which statement is incorrect about compound X?

X can be described both as an alkene and as a carboxylic acid.
X will react with sodium carbonate to give carbon dioxide gas.

X will decolorize reddish brown aqueous bromine.

o o m >

X will react with sodium hydroxide to produce a white precipitate.
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39 The diagram shows part of the structure of an addition polymer.

CHs H CHs H CHs
| | | | |
c—C—Cc—C—Cc—
| | | | |

Cl CHs CI CHs CI

n
Which monomer is used to make this polymer?
A B C
CHs H CHs H H CHs H
I
(|3H3 (|3| CI CI|-|3 (|3| C|3| Cll

40 Which product(s) is formed when glucose undergoes fermentation?

CH3OH and CO2
CH3COOH and O2
C2H4 and O2
C2H50H and CO2

OO0 W >

End of Paper 1
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(ll) hydroxide green
iron(lll) hydroxide red-brown
lead(Il) hydroxide white
zinc hydroxide white
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2

Section A
Answer all the questions in the spaces provide

In a experiment, a student drops a small metal ball into a cylinder of oil. The ball
falls alongside a vertical ruler and a camera records its position at time intervals of
1.0 s, as shown in Fig. 1.1.

r
position of ballwhent=0s
cm —— t=1.0s
1
—— t=20s
il _ 2
RS
3 —— t=30s
4
5 L t=40s
6
7 s —— t=50s
A s
i ]
Fig. 1.1
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3
(@) Onthe grid in Fig. 1.2, plot a distance-time graph for the ball. [2]

ﬂu

8

distance / cm

0 1 2 3 4 5
Fig. 1.2 time/s

(b) Describe the motion of the ball for the whole 5 seconds.
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2.

4

Fig 2.1 shows a kitchen cupboard mounted securely to a vertical wall. The
cupboard rests on a support at A.

, Screw

wall\

4

___—cupboard
75 cm

supp%?t

Fig 2.1

The total weight of the cupboard and its content is 200 N. The screw securing the
cupboard to the wall is at a vertical distance of 75 cm from A.

(a) Mark the center of gravity and draw an arrow to represent the weight of the
cupboard on Fig. 2.1. [1]

(b)  The direction of F provided by the screw on the cupboard is horizontal as
shown in Fig. 2.1.

Calculate the magnitude of F.

forceF=................ N [2]

(c)  State and explain how the magnitude of F would change, if at all, if the same
screw is secured much closer to point A.

Learners who Share, Citizens who Care, Leaders who Dare
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3. A 50 g golf ball is released from the top of a smooth track as shown in Fig. 3.1.
The golf ball moves round the loop BCD and then along the track DE.

A

E
(@) Calculate the gravitational potential energy of the golf ball at A.

gravitational potential energy = .................. J [2]

(b) Calculate the speed of the golf ball at B.

(c)  Calculate the kinetic energy of the golf ball at C.

kineticenergyatC = ............... J[2]

Learners who Share, Citizens who Care, Leaders who Dare

www.KiasuExamPaper.com
336



4

6

Thermal flasks are used to store hot liquids such as soup to keep them warm for
a period of time. Fig. 4.1 shows a thermal flask that uses foam as an insulating
material and Fig. 4.2 shows one that uses vacuum.

stopper stopper

doub_le~wa||
silvered
glass

vacuum

hot liquid _hot
liquid

— foam insulated
—— s support

Fig. 4.1 Fig. 4.2

(a) Explain why it is important for the stopper to be in place in order to keep the
liquid hot.

(b)  Why does the vacuum flask store hot liquid better than the flask with foam?

(c)  State the purpose of the silvered glass.

(d)  Explain why the vacuum flask can also be used to maintain cold drinks at a
low temperature.
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7

A ray of light passes through the glass prism as shown in Fig. 5.1.

ray

Fig. 5.1

(@) Calculate the refractive index of the glass.

refractive index = ................

(b)  Calculate the critical angle of glass.

criticalangle = ............... °
(c) (i) Draw what happens to the light ray when it incident on surface B.

(ii) Label the relevant angle clearly.

[2]
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6. An image, I, of a candle is seen to be inverted in front of a convex lens. The image
formed by the lens is 20 cm high and is 35 cm away from the lens.

The focal length of the lens is 15 cm.

10 cm

+“—>
10 cm Fig. 6.1
(@) On Fig. 6.1, construct a ray diagram to show how the image is formed. [3]

(b) State the object distance of the object from the lens.

distance=................... cm [1]

(c) State two other characteristics of the image formed.
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7. Two small positively charged metal spheres A and B are suspended using
insulating thread, as shown in Fig. 7.1.

(L L L L Ll el Ll Ll

Fig. 7.1
(a) Draw the electric field between the spheres. [2]

(b) A conductor rod touch the metal sphere B. 0.02 C of charge flow in 0.05 s.
Calculate the current flow.

current = ... A[1]
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Fig. 8.1 shows two lamps and a 4 Q resistor connected in a circuit with a 6 V cell.
The lamps have a resistance of 2 Q each.

L 6V

—)—t

Fig. 8.1

(@) Calculate the current through the resistor in the circuit as shown in Fig. 8.1.

current = ... A 2]

(b) Compare the brightness of L1 and L2. Explain your answer.

(c)  The switch is closed.
Calculate the current flowing through the resistor.

current = ... A 2]
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Fig. 9.1 shows a copper rod XY hung at rest in a uniform magnetic field pointing
into the paper. The two contacts X and Y at the ends of the copper rod can move
smoothly along the fixed vertical conducting rails PQ and RS which are connected
to a power supply. As a result, current flows through the copper rod.

AN ceiling
spring balance
insulating thread magnetic field
P F b4 X X % X\{ x R
X X X x x < X
.;(L X X X X X X < Y
X X X X X X %
Q | x X > x X % ” .
/ ] copper rod f
Cor_melct(fadhto he positivel Connected to the negative
terminal ofihe power supply Fia. 9.1 terminal of the power supply
ig. 9.

(a) On Fig. 9.1, indicate the direction of force acting on the copper rod due to
the current flowing from Xto Y. [1]

(b)  Suggest one way to increase the force acting on the copper rod.

()  The current supply is switched off. Fig. 9.2 shows the tensions in the
insulating thread drawn to scale. Complete the vector diagram and calculate
the weight of the copper rod.

N
120 °
14N 14 N
Fig. 9.2
weight of copperrod = ...................... [3]
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Section B

Answer any two questions in this section.
Write your answers in the spaces provided.

10. (a) Fig. 10.1 shows a wire passing through a hole in a horizontal, plastic

board.
A
compass
wire S==
==
horizontal | 6.0V
board +T
Fig 10.1

A student moves a small compass around the board and plots the magnetic
field lines due to the current.

Draw a diagram of the board as seen from above (point A) and mark on it
the magnetic field lines due to the current. [2]
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(b) Ryan designed a simple doorbell as shown in Fig. 10.2. When the switch S
is pressed and then released, two notes are produced.

(i)

(ii)

AUVWVNNNANND

soft iron spring

i

T metal plate

metal plate

soft iron core A 6 B
Fig. 10.2 HEMmEr

Explain why the two notes are produced when the switch is pressed
and then released.

The two metal plates are of different thickness. When the metal plate
A is hit, it has more vibrations per second than metal B.

State and explain the difference in the sound heard when Plate A
and Plate B are hit.
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(iifi)  When Ryan pressed the bell, Nigel who was in the house heard the
sound 70 ms later. The speed of sound is 330 m/s.

Calculate Nigel's distance from the doorbell.

distance=............... m [2]

11.  Fig. 11.1 shows a rheostat. Terminal Y is connected to a moving contact, which
rests on a circular carbon resistance track.

Terminals X and Y are connected to an external circuit.

The resistance between X and Y (Rxy) changes with the angle through which the
shaft has been turned (8). When the moving contact is at Z, it corresponds to an

angle of 300°.
moving contact

carbon resistance track

Fig. 11.1

Fig. 11.2 shows the graph of Rxv, against the entire range of 8 (angle between X
and Y) Rxy/ Q
A
2.5

20

1.5

1.0

0.5

>0/0
0 60 120 180 240 300

Fig. 11.2
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(@) The angle of the shaft is placed at 180°. The current that flows through the
rheostat is 0.3 A. Calculate the amount of thermal energy generated in the
rheostat in 20 minutes.

energy = ............... J[3]

(b)  Therheostatis used to control the volume of a radio. Explain how by turning
the shaft, the volume of the radio can be changed.

............................................................................................... [2]
(c)  The radio has a power rating of 4 W. It is used for 16 hours a day.
The cost of electricity is 28 cents per kilowatt hour.
Calculate the cost of using the radio for 30 days.
cost= ... cents [2]

(d) Some radios use two pins plugs while others use three pins plug. Explain
the purpose of the additional pin.
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12.  Fig. 12.1 shows a hollow iron cylinder containing air, floating in a pond.

Surface of
the pond air
' 1.8 m
1.2 m
: : Water in the
f E pond
Lo b ennenetTunas -d 4
SEEET " bottom
Fig. 12.1

The cylinder has a length of 1.8 m. It floats with 1.2 m submerged in water in the
pond. The bottom of the cylinder has an area of 0.60 m?. The pressure exerted on
the bottom of the cylinder due to the depth of seawater is 12 240 Pa.

(@) Calculate the force exerted on the bottom of the cylinder.

(b)  Deduce the total weight of the cylinder and the air in it. Explain your answer.

................................................................................................ [2]
(c) Calculate the average density of the cylinder.
density = ................. kg/m?3 [2]
(d)  Explain why the cylinder floats.
................................................................................................ [1]
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(e) A wave passes through the water. Explain by the movement of the cylinder
why the wave is a transverse wave.

(f) The period of the wave produced is 20 ms. The distance between two
crests as shown in Fig. 12.2 is 30 cm.

I |
I I
I i
- -
30 cm
Fig. 12.2
Calculate the speed of the wave in the pond.
speed of thewave = .................. m/s [3]

- End of paper -
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NSS Prelim 2019
Science Physics O level

Paper 1
1 C 6 C 11 B 16 C
2 C 7 B 12 D 17 A
3 C 8 D 13 B 18 B
4 B 9 A 14 B 19 D
5 A 10 B 15 C 20 C
Paper 2
1la Plotting [1]

Line [1]
b 0 -3 s: Increasing speed [1]

3-5s: Constant speed [1]

A (>
: : \
2b 12x200=Fx 75 Ym\\&w,ﬂﬁ\ \
F=32N \[3] < AN

C The p ndic Iar#l ék)ahce\toj)ombﬁ(wn lﬁ\s@aﬂg}ﬁ] O\\ ?

To obt he'same yakﬁe o alug of F willificrease. [1]

\/ A
) (O MNP
5 M@Bkg g N )
{mgﬁnm ¥ Booeyr 1] o

b 1/2 mv \\ N

% x 0.0 e’

/@«m/s m\c‘@
c Keatc_MnGP@\&}‘&mAtoc 0.05x 10 x (1.6 — 1) [1]
\c) =0.3) [1]
A}

4a) | Stopper reduce heat lost by convection. [1]

Hot air will rise out of the flask due to the low density. [1]
b) Foam is a poor conductor of heat but heat can still be transferred through conduction.

(1]

Conduction and convection cannot takes place through vacuum. [1]
c) Reduce heat lost by radiation
d) The features reduce heat transfer; either from the surrounding to the flask or from the

flask to the surroundings.
5a) |Sin45/sin29 [1]

=1.458=1.46 [1]
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b) 1.458=1/sinc
C=433"°

c) Total internal reflection [1]
Angle of reflection 61 ° [1]

6a Focal point and arrows [1]
Ray through optical centre [1]
Ray through focal point [1]

b) 26 cm

c) Real and magnified

7a Arrows pointing away from the spheres

Correct shape of electric field.

b 0.02/0.05

=0.4A [1]

8 V =Rl
6=8I [1]
1=0.75A  [1]

b) Same brightness [1]

They are connected in serles/cu \S%Jgh .
the bulbs are also the same/ 1]
c) V=Rl \\\w %@‘0"
6=61 (Shorw D) s ﬁ D
1=1A | \/‘>\<\“/' /«\) (‘:}(\\\X
9a rrm [] <) %5 \ p\:%:&"‘
b rease The\maég}ddé of}h (ﬂent S \1\\\(\0'
Inc a§e the.strength oKfl{i?.\ tic field

c Draw\the paralle}q \%\B YV edeNd
Result n&ﬂa ds Q’\\
Weight 2 /\(,dccept IQAQEN 14.2 N)

10a) | Anticlockwis k‘&\tlons
Gaps gets bi Eer further away from wire

b) When the switch is on, the iron core becomes an electromagnet. [1]
It will attract the soft iron spring and the hammer will hit the metal plate on the left.[1]
When the switch is released, the iron core loses its magnetism [1]
The spring is no longer attracted, therefore the force in the spring will cause it to move
to the right and hit the other metal plate. [1]

c) Metal A will have a higher pitch
As it has a higher frequency

d D=sxt
=70/1000x 330 [1]
=231m [1]

11a | R=1.5 [1]
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t=5min=300s [1]
P=12Rt =0.3x0.3x1.5x300=162 W [1]

b) As 0 increase, the length of the carbon resistance track in the circuit increase,
resistance increase. [1]
As O increase, current decrease, volume decrease [1]
c) Energy =4 x 16 x 30 =1920=1.92 kWh [1]
1.92x0.28 =53.76 cents  [1]
d) Additional pin is Earth wire, which is connected to the metal casing. [1]
If there is a fault, earth wire will cause a short circuit. [1]
The fuse will melt and protect the user from electric shock [1]
12a) | F=PxA
=12240x0.6 =7 344 N
b) Total weight is equal to 7 344N . [1]
Since the cylinder is not moving, resultant force is zero. [1]
c) Mass = 734.4kg or vol = 1.08 m? [1] //
Density = mass / vol ", /
=734.4/1.8x 0.6 " A
= 680 kg/m® [1] @ ) ) 0@’5
X e / (’)G\@
d) The average densit@ Qﬁh\e cylinder is}oweﬁ‘ﬁé/n/th&'c(ensity of water {2060 kg/m3).
e) Cylinder mages up and down whiletheenergy.is kransterred herizontally.
f) R Py \\w = 6 7

O
@X{ \g&QQ
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Name Class Index Number

UNITY SECONDARY SCHOOL

PRELIMINARY EXAMINATION 2019
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SECONDARY FIVE NORMAL ACADEMIC

SCIENCE (PHYSICS) 5076/01 30 AUGUST 2019
PAPER 1 1 HOUR

Additional Materials : Optical Answer Sheet

READ THESE INSTRUCTIONS FIRST

1. This paper consists of 20 Multiple Choice Questions.
2. Answer all questions on the Optical Answer Sheet (OAS).

3. Write your name, class and shade your register number in the spaces on
the OAS

4. Do not fold nor use any correction fluid on the OAS. Read the instructions on the
OAS carefully.

5. The total mark for this paper is 20 marks.

This paper consists of 8 printed pages, including this cover page.
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Answer ALL the questions in this paper.

1 A student used a pair of vernier calipers to measure the external diameter of a
cylindrical glass beaker. The diagrams show the observed reading of the external
diameter of the glass beaker and the zero error that is obtained when the jaws are

closed.

cm

8 9 Ocm

|‘||||| ||||||||||||
|IIII|IIII|
0 5 10 ) 0 5 10
observed reading zero error

What is the corrected diameter of the glass beaker?

A
B
C
D

8.90 cm
8.95 cm
9.40 cm
9.45cm

2 A pendulum oscillates between positions X and Z as shown in the figure below. It takes
0.4 s to go from positions Yto Zto Y.

Y
T -~

O

What is the time taken for 20 oscillations of the pendulum swing?

A 8s
B 16s
C 24s
D 32s
Sec 4E/5N Sc(Physics) P1 Page 2 of 8 USS Prelim 2019
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3  Astudent constantly jumps up and down on a trampoline during his physical education
lesson.

Which of the following statement about the motion of the student is TRUE?

A  The student has a constant speed throughout his jump.

B The student has a decreasing speed throughout his jump.

C The student has a constant deceleration at the highest height of his jump.

D The student has a decreasing acceleration at the highest height of his jump.

4 Which of the following shows the CORRECT free body diagram of an aeroplane
cruising forward with a constant speed of 250 m/s?

A B

5 The density of an iron block of volume 0.002 m3 is found to be 7500 kg/m3. An
astronaut transported only 0.01 m? of this iron block to the Moon. The gravitational field
strength of Moon is given as 1.7 N/kg.

What is the weight of the 0.01 m?3 iron block on the Moon?

A 75N
B 128N
C 150N
D 255N
Sec 4E/5N Sc(Physics) P1 Page 3 of 8 USS Prelim 2019
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6 A SMRT train slows down when it is approaching a train station. A standing man who
is not holding to any railings, is observed to fall forward.

Which of the following is TRUE for the man to fall forward?

A The inertia of the man tends to resist motion.
B The standing man’s centre of gravity is too high.
C The man is being thrown forward by the slowing SMRT train.
D The friction between the standing man’s shoes and the floor is too large.
7 The diagram shows a balancing toy that is pivoted on a triangular stand at C. When
the toy is tilted slightly, it swings back to its original position.
Where is the centre of gravity of the balancing toy?

balancing toy
pivoted at C

triangular stand

8 A man lifts a 15 kg box from the floor to a height of 0.8 m. He then walks forward for
3 m. The gravitational field strength g is given as 10 N/kg.

What is the work done by the man on the box?

A 12J
B 57J
CcC 120J
D 570J

9 A 45 kg student runs up a flight of stairs to a height of 2 m in 10 s. The gravitational
field strength g is given as 10 N/kg.

What is the power exerted by the student to run up the flight of stairs.

A 9w
B 90W
C 900W
D 9000W
Sec 4E/5N Sc(Physics) P1 Page 4 of 8 USS Prelim 2019
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10 A piece of ice is heated to water and then to steam.

Which of the following statements is TRUE?

A
B
C
D

The molecules expand as ice changes to steam.
The molecules move closer to one another as ice changes to steam.
The molecules move slower as ice changes to steam.

The intermolecular force of attraction decreases as ice changes to steam.

11 The rate of energy transfer by heat radiation is affected by the colour and texture of
the surface of an object.

Which of the following surfaces is the best absorber and the best emitter of heat

radiation?
Best absorber Best emitter
A dull black dull black
B dull black shiny white
C shiny white dull black
D shiny white shiny white

12  Which of the following statements is INCORRECT about the processes of evaporation

and boiling?

A  Evaporation is a slow process but boiling is a fast process.

B Evaporation takes place at the surface of the liquid but boiling takes place
throughout the whole of the liquid.

C Evaporation takes place at all temperatures but boiling takes place at 100 °C.

D Bubbles are formed throughout the liquid during boiling but not during

evaporation.

13  Which of the following statements is TRUE of all electromagnetic waves?

A  They travel at 3 x 108 m/s.
B They require a medium to travel.
C They carry electric charges.
D They carry energy.
Sec 4E/5N Sc(Physics) P1 Page 5 of 8 USS Prelim 2019
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14 A sound wave travels from air into water.

How does the frequency, the wavelength and the speed of the sound change?

Frequency Wavelength Speed
A remains the same increases increases
B increases decreases increases
C decreases increases decreases
D remains the same decreases decreases

15 Which of the following about electric field is/are CORRECT?
| An electron experiences a force when it is placed in an eletric field.
| Field lines cannot intersect each other.

lll  Field lines flow from positively charged object to negatively charged object.

A landll

B llandlil
C landlll

D Lltandlll

16 A mobile charging device which contains 120 C of charges is connected to a circuit to
charge a mobile phone.

What is the time taken to discharge the device completely if the charging current in
the circuit is 3 A?

A 0.025s
B 067s
C 40s

D 6min

17 An electricity supplier charges a household $0.25 per unit of electricity.

How much does it cost for a household to operate an air-conditioner rated at 2500 W,
250 V for 5 hours daily in 30 days?

A $313
B $93.80
C §$188
D §$3130
Sec 4E/5N Sc(Physics) P1 Page 6 of 8 USS Prelim 2019
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18 The V-l graphs of 4 resistors are shown.

Which of these V-I graphs shows a resistor with increasing resistance?

A B

Va VA

/’I
A

Y VA

’I ’I

19  Which of the following is the correct sequence to effectively demagnetize a steel bar
using the electrical method?

1 Insert the steel bar into a solenoid.

2  Connect direct current to a solenoid.
3 Connect an alternating current to a solenoid.
4  Pull the steel bar slowly out of the solenoid.
5  Switch off the current supply.
A 1,2,4,5
B 2,1,4,5
CcC 3,1,4,5
D 1,3,54
Sec 4E/5N Sc(Physics) P1 Page 7 of 8 USS Prelim 2019
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20 Two current carrying wires are arranged in parallel as shown.

wire X

current flow I

| wire Y

lcurrent flow

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

Sec 4E/5N Sc(Physics) P1
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Section A [45 Marks]

Answer ALL the questions in this section. Write your answers in the spaces provided on the
question paper.

1 Fig. 1.1 below shows the distance-time graph of a school van travelling towards the
school.

distance/ km

-

o= time/ s

I

|

|
1000 1400

Fig. 1.1

(@) Use the graph to determine which of the marked section(s) (AB, BC, CD and/or
DE) describes the motion of the school van when

(i) the school van is travelling at a constant speed; ....................cccooee. [1]

(i)  the school van picks up students along its journey. .......................... [1]

(b) Determine the average speed travelled by the school van between t = 600 s to
t=1400 s.

average speed = ... m/s [2]
Sec 4E/5N Sc(Physics) P2 Page 2 of 16 USS PRELIM 2019
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2 (a) A uniform metre rule is pivoted at the 35 cm mark shown in Fig. 2.1. A weight of
8 N is suspended from the 10 cm mark. A weight of 4 N is suspended from the
80 cm mark so that the rule is balanced horizontally.

10 cm 35 cm 80 cm
mark mark mark
| | |A | | | | | ]
Pivot
— -
4 N
8N
Fig. 2.1
(i) On Fig. 2.1, draw an arrow to represent the weight of the metre rule. [1]

(ii) Calculate the weight of the metre rule.

(b) The pivot is now shifted from 35 cm mark to 30 cm mark and the position of the
8 N weight remains the same at the 10 cm mark.

Using the principle of moments, state and explain where the 4 N weight should be
shifted to so that the rule can be balanced horizontally.
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www.KiasuExamPaper.com
364



3 Fig. 3.1 shows a concrete block with dimensions of 0.3 m x 0.6 m x 0.2 m resting on a
horizontal surface. The density of the concrete block is 25 kg/m3.

0.6m

Fig. 3.1

(a) Calculate the mass of the concrete block.

(b) The concrete block can be turned so that any one of the faces is in contact with
the horizontal surface. The gravitational constant, g is given as 10 N/kg.

Calculate the maximum amount of pressure that the concrete block can exert on
the horizontal surface.

PreSSUIe = ...ooviiiiiiieeeeeeeiiieeeeeeeeeenanns [2]
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4  Animmersion heater is placed in the water in a water tank as shown in Fig. 4.1. Two
temperature sensors P and Q are placed in the water.

Sensor P is near the surface of water and Sensor Q is at the bottom of the water tank.
The temperature change registered by Sensor P is significantly higher than the
temperature change registered by Sensor Q.

to electrical = temperature
supply = recorder
—t——1 11— Sensor P
- — == ': 10 cm
LmH— - -}
P/
heater] — - — — |- 10 cm
rapiipinii N U
water/ ~~Sensor Q
Fig. 4.1

(a) Explain why the temperature change registered by Sensor Q is so much lower
than Sensor P although the immersion heater has the same distance from
sensors P and Q.

(b) Suggest, with reason, a new position for the immersion heater so that both
sensors P and Q can record approximately the same temperature.
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5 Fig. 5.1 shows how the temperature of a pure substance changes with time when it is
heated at a constant rate.

temperature / °C

80 1

60 e S

N

40§

201+

0

o s
AO 1 2 3 4 5 6 7 8 9
Fig. 5.1

At point E, all the substance has changed to vapour.

(a) State and explain, in molecular terms, the changes to the substance between
points D and E.

(b) Describe the movement and the arrangement of the molecules of the substance
at the temperature of 40 °C.
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6 Fig. 6.1 shows an object AB is placed in front of a converging lens. The focal points of
the converging lens are indicated on the principal axis at points F.

Fig. 6.1
On Fig. 6.1,

(a) draw two suitable light rays to locate the position of the image and label it I.  [3]

(b) state the three characteristics of the image formed.

Sec 4E/5N Sc(Physics) P2 Page 7 of 16 USS PRELIM 2019
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7 Fig. 7.1 shows an arrangement that is used to remove dust particles from the exhaust
in an industrial chimney.

metal plate metal plate
(negative) (positive)

* high voltage

negatively T T T T ' — supply
charged
wire mesh X exhaust

Fig. 7.1

When the exhaust passes through the wire mesh X, the dust particles are given a
negative charge.

(a) Explain why the dust particles becomes negatively charged when they pass
through the wire mesh X.

(b) State and explain what will happen to the dust particles when they pass through
the electric field.

(c) The dust particles repel each other before they enter the electric field.

In Fig. 7.2, draw to show the electric field between these two dust particles.  [1]

© ©

Fig. 7.2
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8 In a satellite communication system, microwaves are transmitted from transmitter A to
a satellite as shown in Fig. 8.1. The satellite then transmits the signal to receiver B.
The satellite is 36000 km from transmitter A and 44000 km from receiver B respectively.

microwave
receiver B

microwave
transmitter A

Fig. 8.1

The microwaves have a frequency of 8000 MHz and a wavelength of 0.04 m

(a) Calculate the speed of the microwaves.

(b) Calculate the time taken for the microwaves to travel from transmitter A to the
satellite and to receiver B.

(c) Explain why microwaves are used in satellite communications.
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9

Fig 9.1 shows how the pressure changes with time, at a person’s ear, for two different
sound waves A and B. The sounds are produced by two different sources.

+ +
pressure time/s Pressure .
above above TIVITIVT TV L] [ timeds
normal 1 2 | 3 4 normal Ol 12 13 [ 1411
pressure pressure

wave A Fig. 9.1 wave B

(a) State and explain one difference between the 2 sounds.

................................................................................................................. [2]
(b) State and explain one similarity between the 2 sounds.
................................................................................................................. [2]
10 A coil is wound on an iron core. It is placed near a permanent magnet as show in
Fig. 10.1.
| ) [V [s
Iron core
—F
Fig. 10.1
The switch is closed.
(@) Explain why the permanent magnet moves away from the iron core.
................................................................................................................. [2]
(b) The switch is opened and the permanent magnet is replaced by an iron rod.
State and explain what will happen to the iron rod when the switch is closed.
................................................................................................................. [2]
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Section B [20 Marks]
Answer any TWO questions. Write your answers in the spaces provided on the question
paper.

11 Fig. 11.1 shows a rectangular glass block of refractive index 1.42. The light ray enters
the glass block at an angle of 60 ° from the surface AB of the block.

B
> D
60 °
A
¢ Fig. 11.1
(@) Define critical angle.
................................................................................................................. [1
(b) Calculate the critical angle of the glass block.
critical angle = ... [2]
(c) Determine the angle of refraction of the light ray.
angle = . [2]

(d) On Fig 11.1, draw the light ray as it passes through surface AB and emerges from
surface CD. [2]

(e) State what is meant by total internal reflection.
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(f) Explain why a ray of light that strikes surface CD cannot be totally internally
reflected at surface CD.
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12 Fig. 12.1 shows a circuit consisting of three fixed resistors. The potential difference
measured by the voltmeter across the 18 Q resistoris 6 V.

power supply

O (e,
18 Q 120
[ 1 [ —
6 Q
| S |
Fig. 12.1
(@) State the name given to the arrangement of the 12 Q and the 6 Q resistors.
................................................................................................................. [1]
(b) Determine the effective resistance of the 12 Q and the 6 Q resistors.
effective resistance = ... [2]
(c) Determine the e.m.f. of the power supply.
em.f. = [3]
(d) Calculate the current flowing through the 12 Q resistor.
current = .. [2]
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(e) The 6 Q resistor in the circuit consists of a nichrome wire of length 0.3 m and
cross-sectional area of 0.02 m?.

Explain what will happen to the overall resistance of the circuit when this resistor

is replaced by a nichrome wire of length 0.6 m and cross-sectional area of
0.01 m2.
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13 A man connects three electric blowers each rated “240 V 600 W” in his house. He
makes a domestic wiring as shown in the Fig.13.1 below. The mains supply is at
240 V and L, N and E denote the live, neutral and earth wire respectively.

LNE motor
T > :ﬁ% blower
motor
t@% blower
motor
1 blower

Fig. 13.1

(a) State the THREE mistakes that the man has made in this electrical wiring.

IS A i e e
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(b) Complete Fig. 13.2 to show the correct wiring of the blowers. [3]

LNE motor

;’:@% blower

motor

blower

i

motor

blower

i

Fig. 13.2

(c) After correcting the mistakes, calculate the total current drawn from the mains
supply when all the blowers are switched on.

total current = ... [2]

(d) There is an electric component missing inside the blower. Name the missing
component and state its function.

***End of Paper***
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Sec 4E5N Express Sc(Physics) Prelim Exam Marking Scheme 2019

Paper 1 MCQ:
Qn Ans Qn Ans Qn Ans Qn Ans
1 A 6 A 11 A 16 C
2 B 7 D 12 C 17 B
3 C 8 C 13 D 18 C
4 A 9 B 14 D 19 C
5 B 10 D 15 D 20 B

Paper 2 Section A:

1(a)
1(b)

2(a)

2(a)

2(b)

3(a)

3(b)

4(a)

4(b)

5(a)

(i) AB [A1] (ii)CD [A1]

(15-10)km

average speed = = (1400-600)5

[M1] = S00 = 6.25m/s [A

(i) W (with arrow) is at the centre of the ruIe ex

(ii) Using Principle of moment (50- ‘Wd- bm=a(35+10) x 8  [M1]
~ “15W 00- ;', =20, 1.33N [A1
Vo s A
moment arm of 4N mus\tredtrce QR mc towar |vot<%@%\1 position less than
80 cm mark.(any v Iue glven thét Is sma
As the mQ/ﬁ\ent N “shorter;.a kwse’ﬁﬁb ent is smaller OR clockwise

moment caused bvwé' dhﬁs |ncfea§é\d\ f)to{:kvglse(moment of 4N must be reduced.

\ \;,5)}3 xS
ng s«gz— méA m>> ¥\8‘036x25[m1]—09kg [A1]

@QA@SS re21(5“"1§><)—9/03x02) [M1] =150 Pa [A1]

pp(mf condué@r of heat/ insulator so the heat cannot conduct easily from
heater to\Sensor. @by conduction. [A1]

Little conve\ca\ﬁ}%ccurs below heater at Sensor Q as heated, less dense water from
heater rises‘above it [A1] while cold, more dense water replaces the risen water.

By just mentioning about convection current affecting P and Q will not get any marks.

Lower the heater down 10cm /same level as Sensor Q OR bottom of the beaker [A1]
Now heated, less dense water from heater rises above it while cold, more dense water
replaces the risen water, setting up convection current [A1]

Molecules sliding over one another [A1]
Molecules gain energy and overcome intermolecular forces [A1]
Molecules moved further apart [A1]
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5(b) From graph, substance is liquid at 40 °C.
The molecules are arranged in a disorderly manner/ randomly [A1]
The molecules can slide past one another [A1] No mark if moving randomly.

1T
IFui
N 1

6(a) (i) image, label I [A1] (No mark if no label)
Connect object through optical centre lens to image [A
Connect object to lens, from lens to image [A1
Note: Subtract only 1 mark for missing arrows ‘er'd a [ both.
6(a) (ii) inverted, magnified or enlarged, real [2 a ¢
6(a) (ii) projector [A1]

7(a) The dust particles gain electron m t |re mesh
[A1] ((

\ e Q©°
7(b) The negatively qha(gemdgvst pavtldles ar t&écted towardscihe positively charged
metal plate.[A1] | Ligé aFgesrépeL[ﬁ OR The negatively charged dust particles are
fro\m en J,ve’rm arqea"”metal(p(téte [A1] Unlike charges repel [A1]
)OS 227
7(c) T etr 1‘§thé n t@‘f@one and
dlre‘ctwhs ce r{é@\

/\,, ff)

8(a) v= A, Speed = 8000 000 x 0.04 [M1] = 320 000 000 m/s [A1]

8(b) time = (36000+44000)x 1000/320 000 000 [M1] ecf 8a= 0.25 s [A1] ecf 8a

8(c) Transmission of microwaves not affected/obstructed by cloud cover/water droplets and
need no medium (in space) to transmit. [A1]

9(a) Pitch of Wave B higher [A1] than Wave A. Frequency of Wave B higher [A1] than Wave
A, giving higher pitch
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9(b) Loudness of Wave B is the same [A1] as Wave A. Amplitude of Wave B same [A1] as

Wave A, giving same loudness

10(a) When current is switched on. The iron core becomes an electromagnet[A1]. Based on
the Right hand grip, North pole is induced by the electric current flowing in the coils of
wire onto the right side of the iron core [A1] and like poles repel.
By saying that it is North pole on the right of iron core with no reason and
mentioning like poles repel will not get any mark.

10(b) The iron rod will be attracted to the iron core [A1] when current in turned on. Based on
the Right hand grip, North pole is induced on the right hand side of the iron core which
will induce an opposite pole onto the magnetic iron rod. [A1] Unlike poles attract.

11(a) Critical angle is the angle of incidence in the optically denser medium when the
angle of refraction in the optically less dense medium is 90 ° (*nofoptical word will be marked
wrong)

11(b)  Critical angle = sin"'(1/1.42) [M1] = 44.8°

11(c)  Angle of incidence = 90° — 60 = ., é

n of glass block = S = sin 0L 4 4 M1], =206 fA1
Sl ,,,,,, &

11(d) Refracted ray bérid towar normg’( [A1] ﬁ@Q
Emergel‘{(ray must be 771n0|dent/raytl§\1] ¢ ’

L o
ZESs | , )
. f
N - ,.ﬁ\_\\ <J)

\>
11(e) When th\ec%mqle of incidence in the optically* dense medium exceeds the critical
angle, the light ray will no longer be refracted into the optically less dense medium and total
internal reflection occurs. [A1] *Do not award marks if optical is missing

11(f) As the angle of incidence in the optically* dense medium does not exceed the critical
angle OR all the incident light rays on surface AB does nto exceed 90 ° [A1], the light ray will
always be refracted [A1] into the optically less dense medium and no total internal reflection
occurs. *Do not award marks if optical is missing

www.KiasuExamPaper.com
381



12(a) parallel [A1]

12(b) 1/Reff = 1/6 + 1/12 [A1] = 1/4 => Reff = 4 Q [A1]

12(c) Total Current = 6/18 = 0.333 A [M1]

Total resistance = 18 + 4 , emf = 0.333 x 22 [M1] = 7.33 V [A1] ecf 12b,c
12(d) potential difference = total EMF- V18 Q = 7.33 - 6 [M1] = 1.33 V[A1]
Current across 12 Q =1.33/12=0.111 A[A1] ecf 12¢c

12(e) Increase Length of wire 2x doubles the resistance of wire._ Reduce diameter/cross

sectional area/ thinner wire by half doubles the resistance.[A1]. For the parallel circuit, the

overall resistance [A1] of the

whole circuit. .

13(a) Series connection instead of parallel conni% A
Switch is connected to neutral instea li S )y A
The casing is not earthegl/co5 ed to.earth Wire [A1] A
/ //’\ ] } 0(5
\/\ r
Z

effective resistance is calculated to be higher, thereby increasing

/
{

13k) YT T %/
| 7“ = N) Q
TN O e

motor

9
N @% (3]
\ 0¥ | fan
1 \6\'& )

13(c) Current for 1 fan = Power / Potential Difference

=600 W/200V=3A [M1]
Currentfor3fan=3x3A=9A [A1]
13(d) Fuse [A1]

When the current in the circuit exceeds the current rating of the fuse, the fuse will melt

or break[A1], thus preventing overheating/ fire. No mark if voltage is mentioned instead.
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1 A micrometer screw gauge is used to measure the diameter of a copper wire.

Fig. 1.1 shows the reading when the anvil and the spindle are tightly closed.

Fig. 1.2 shows the observed reading when the wire is placed between the anvil and the
spindle.

N\

z ¢ 30
E— | L E-
= 40 =
3 =20
R~

/
Y,

Fig. 1.1 Fig. 1.2

What is the thickness of the copper wire?

A 1.67 mm
B 1.74 mm
C 1.81mm
D 217 mm
2 The diagram below is a speed-time graph for a car.
25
speed
m/s 204
154
10
5_
0 T T | R
0 10 20 30 40 50
time/s
Which two quantities are needed to find the average speed of the car for this 50 s
period?
A the area under the graph and the total time taken
B the gradient at 50 s and the total time taken
C theinitial speed and final speed
D the maximum speed and the time taken to reach it

YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics/Chemistry) (Paper 1)
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3

3 The following distance-time graph shows the distance travelled by a moving car.

distance 4

time

0
Which feature of the graph gives the speed of the car?

A the area between the line and the distance axis
B the area between the line and the time axis
C the difference between the starting and finishing distances
D the gradient of the line
4 Forces of 25 N and 40 N act on an object in the directions shown.

25N

40N

Which arrow shows the direction of the resultant force on the object?
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4

5 A boat of 3000 kg moves with a constant velocity of 7 ms™' through a lake over a time
period of 5 s.

What is the resultant force acting on the boat?

A ON
B 1400N
C 4200N
D 21000N
6 An Eskimo stands on snow wearing snow-shoes. The mass of the Eskimo is 40 kg and

the snow-shoes have a total area of 0.5 m? in contact with the snow. A 1 kg mass has a
gravitational force of 10 N acting on it.

What pressure does the Eskimo exert on the snow?

A  20N/m?
B 80N/m?
C 200N/m?
D 800N/m?

7 A kite hangs freely on the branch of a tree and comes to rest in the position as shown
in the diagram below. Which labelled point is most likely to be the centre of gravity of
the kite?

8 Which of the following statements correctly describes a stable equilibrium?

A  the centre of gravity rises before returning to its original height
B the centre of gravity drops

C the centre of gravity remains at the same height

D the centre of gravity drops before returning to its original height
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5

9 Water flows freely from a nearby reservoir into the condominium without any loss of
energy. A pump is required to provide additional energy to lift the water into a storage
tank at the top of the condominium. The gravitational field strength is 10 N/kg.

tank

R

50m

i AR e TR e R T TR i T condominium

How much additional energy does the pump need to supply to lift each kilogram of
water into the tank?

A 50J

B 150J
Cc 350J
D 500J

10  The hot water for a house can be produced by absorbing solar energy, using copper
panels through which the water circulates.

What is the best finish for the top surface of the copper panels?

clear plastic
dull black paint
highly polished
white paint

ooOow>»
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6

11 The diagram shows a ray of light striking a plane mirror.

80°

o

What must the angle of incidence be if the total angle between the incident and
reflected rays is 80°7?

A 40°
B 50°
Cc 80°
D 100°

12  The diagram shows an object placed 10 cm away from a converging lens which has a
focal length of 5 cm.

10 cm 10 cm
)|

7\< >
F, o\o/ F, Q

lens

VA

At which point will the image be formed?
A F:
Q

B
C Between O and F,
D Between F2 and Q

13  Radio waves, visible light and X-rays are all part of the electromagnetic spectrum.

What is the correct order of these components in increasing wavelength?

shortest wavelength > longest wavelength
A Visible light Radio waves X-rays
B Visible light X-rays Radio waves
C X-rays Radio waves Visible light
D X-rays Visible light Radio waves
YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics/Chemistry) (Paper 1)
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7

14 A series of compressions and rarefactions are sent out from a loudspeaker cone as it
vibrates backwards and forwards. The frequency of the vibration is 40 Hz.

loudspeaker
cone >/

- >

| i
/N

compression rarefaction

A compression is found to be at point P. How much time would have passed before
the next rarefaction arrives at P?

0.0125s
0.025 s
20s

40 s

OO w>»

15  An electric bell is suspended in a bell jar as shown. An observer outside the bell jar can
see the clapper striking the bell but cannot hear any sound produced by the striking.
What is a possible reason?

Bell jar

Bell

aors— (>4

The bell jar contains a vacuum.

The bell jar is filled with inert gas.
The bell jar is filled with water.

The bell jar has very thick glass walls.

ooOow>»

16  The amplitude and frequency of a sound wave are both increased. How are the
loudness and pitch of the sound affected?

loudness pitch
A increased raised
B increased lowered
C decreased raised
D decreased lowered
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17 A piece of wire 0.5 m long has an area of cross-section of 1 mm?2. Which wire of
the same material A, B, C or D has twice the resistance?
length / m area / mm?
A 0.25 1.0
B 0.25 2.0
C 0.50 0.5
D 0.50 2.0
18  An electric oven rated at 3500 W operates from a 240 V mains.
What is the correct fuse rating for its plug to be connected to the mains socket?
A 13A
B 16A
C 20A
D 30A
19  The diagram shows the three wires of an electrical mains supply connected to an

electric water heater.

What are the currents in the neutral and earth wire corresponding to a current of

4 Ain the “live” wire?

neutral earth
A 4 A 4 A
B 4 A 0OA
C 2A 2A
D 0A 4 A

live

mains water
neutral

supply oarth heater
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20 The diagram shows the shape of the magnetic field lines near a current-carrying
conductor.

The current in the conductor is flowing into of the plane of the diagram.
Which row correctly states the direction of the field lines and compares the strength of
the field at points P and Q?

direction of field lines stronger field at
A clockwise P
B clockwise Q
C anti-clockwise P
D anti-clockwise Q
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21 The conical flask contains compound X which is present in solid, liquid and gaseous states.

gaseous X

_solid X

=7 liquid X

Which of the following is not correct?

A gaseous X molecule has a lower mass than a liquid X molecule.
Energy is released when X changes from gas to liquid.

Gas X molecules occupy a larger space than same number of liquid X molecules.
Solid X molecules vibrate about fixed positions.

OO w >

22 The following diagrams show two methods of gas collection.

measuring

as
cylinder 9

|___gas jar

water

gas —-—ﬁ/

Which row gives the properties of a gas which could be collected by both methods?

property 1 property 2
A insoluble in water denser than air
B insoluble in water less dense than air
C soluble in water denser than air
D soluble in water less dense than air

23 Substance E melts at -114 °C and boils at 78 °C. It is soluble in water.

Which method can be used to obtain a significant amount of a pure sample of E from a
mixture of E and water?

crystallisation

filtration

fractional distillation
paper chromatography

OO w>»
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24 Which of the following diagrams shows the arrangement of the atoms in stainless steel?
B
key
O = iron atom
O = chromium atom
D @ - carbon atom
25 The following apparatus can be used in the measurement of volumes of liquids:
I 25 ml beaker
Il 50 ml burette
Il 25 ml graduated measuring cylinder
IV 25 ml pipette
Which of the following shows the correct order of increasing accuracy of these apparatus?
A LIV, Il
B I, v,
C I, v, 1, 1
D LIV, L
26 The following graph shows the temperature changes when a 1:1 mixture of methanol
(melting point: =97 °C, boiling point 65 °C) and propanol (melting point: =89 °C,
boiling point: 82 °C) was distilled.
temperature (°C)
A
85 - D
80 -1
C
75 -
70 - B
65 -{A
» volume of distillate(cm?3)
If a 3 cm? fraction of the distillate was collected at each of the points A, B, C and D indicated
on the graph, which fraction would contain the highest proportion of propanol?
YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics/Chemistry) (Paper 1)
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27 Nitric acid can be decomposed into nitrogen dioxide, water and oxygen as shown in
the equation given below.

4HNOs(agq) — 4NO2(g) + 2H20(l) + O2(g)
What volume of gas would be produced if 12.6 g of nitric acid was used?

1.2dm3
4.8 dm3
6.0 dm?3
8.4 dm?3

OO mw>

28 An element X has two isotopes, 238X and 23°X.

How does 238X differ from 235X?

A It has 3 more neutrons.

B It has 3 more neutrons and 3 more electrons.
C It has 3 more protons.

D It has 3 more protons and 3 more electrons.

29 Which of the following pairs of ions cannot be distinguished using aqueous sodium

hydroxide?

A Ca?* and Fe?*
B Cu?* and Fe?*
C NH4* and H*
D Pb%* and Zn?*

30 What are the two reagents that cannot be used to prepare a soluble salt of magnesium

ethanoate?

A magnesium and ethanoic acid

B magnesium carbonate and ethanoic acid

C magnesium hydroxide and ethanoic acid

D magnesium nitrate solution and potassium ethanoate solution
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32

YHSS/PRELIM/2019

14

The electrical properties of four substances W, X, Y and Z are shown below:

substance electrical property
w conducts electricity only in aqueous solution
X conducts electricity when molten and in solid state
Y conducts electricity when molten and in aqueous state
Y4 does not conduct electricity under any conditions

What could these four substances be?

w X Y V4
A CaCl; HCI P Pb
B HCI Pb CaClz P
C P CaCl; HCI Pb
D Pb P CaCl; HCI

Metals W, X, Y and Z are placed in salt solutions as shown in the table
result of placing metal in solution of
salt of W salt of X salt of Y salt of Z

w no reaction X displaced Y displaced no reaction
X no reaction no reaction no reaction no reaction
Y no reaction X displaced no reaction no reaction
Y4 W displaced X displaced Y displaced no reaction

What is the order of reactivity of the metals from most reactive to least reactive?

oo w>

Y- X->-W->Z
Y-W-Z->X
Z->W->Y->X
Z->Y->X->W
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34

35

The figures below show the particles in a substance at two different temperatures but at the

Same pressure.

Which of the following most likely indicates the melting point and boiling point of the
substance?

)
9,

-90 °C

15

S

-5°C

melting point / °C

boiling point/°C

ooOow>»

180

23
-78
-123

200
80
13

-10

Which of the following shows the correct trends down the group for the melting point,

density and atomic radius of alkali metals?

melting point density atomic radius
A increasing decreasing increasing
B decreasing increasing increasing
C increasing increasing decreasing
D decreasing decreasing decreasing

In which of the reaction is the underlined substance acting as an oxidising agent?

oo w>»

YHSS/PRELIM/2019

Cl, + 2Fe_C|g — 2FeCl;
2HCI + MgO — MgCls + H,0
CuO +Hy; — Cu +H20
ZnO + CO — Zn + CO»
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36 Some crystals of magnesium carbonate were added to an excess of sulfuric acid at room
temperature.

The volume of carbon dioxide produced was measured over a period of time. The results
are shown in graph S.

The experiment was repeated and graph T was obtained.

graph S
100 -
volume of graph T
carbon dioxide 50 -
/ cm?
0 e

time/ min

Which change was used to obtain the results shown in graph T?

Acid of the same volume and half the original concertation was used.
Half the mass of magnesium carbonate was used.

Larger crystals of magnesium carbonate were used.

Using a lower temperature.

OO w>

37 Rice mills face a greater threat of explosion from production of rice flour compared to rice
silos which store rice grains.

Below are four statements which can explain why rice mills have a higher possibility of
explosion occurring.

| The combustion of rice flour is exothermic.

| Rice flour is less combustible than rice grains.

lll  Rice flour dust has a larger surface area than rice grains.

IV Rice flour catalyses the combustion of gaseous fuel in the mills.

Which of the above are true?

A I and lll only
B Il and IV only
Cc I and IV only
D I, Il and IV only
YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics/Chemistry) (Paper 1)
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38 Astudentinvestigated the reaction of vegetable oils with hydrogen. 100 cm? of hydrogen was
bubbled through 1 g samples of four vegetable oils containing a suitable catalyst. The volume
of hydrogen gas remaining after each experiment was recorded in the table below.

vegetable oil volume of hydrogen gas remaining/ cm?
P 100
Q 87
R 63
S 0

Which vegetable oils are unsaturated?

A P,Qand R
B QandR

C Q,Rand S
D S only

39 When ethanol is left standing in the air for some time, it becomes acidic.

Which chemical equation represents this change?

CH3CH20OH + CO — CH3CH,CO2H
CH3CH>,0OH + O, — CH3CO2H + H,0
CH3;CH20OH + 302 — 2C0O; + 3H20
2CH3CH>0OH + O, — 2CH3CO3H + 2H>

OO w>»

40 The table shows the observations made when an organic compound X reacts with aqueous
bromine and acidified potassium manganate(VIl)

reagent observation
aqueous bromine no visible reaction
acidified potassium manganate(VII) purple solution turns colourless

What is compound X?

ethane
ethanoic acid
methanol
propene

o0 >

END OF PAPER
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(Il) hydroxide green
iron(l1l) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
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2
Section A

Answer all the questions in the spaces provided.

1 Fig. 1.1 shows a catapult used to project an object. Force F pulls back the object,
creating a tension in the rubber cords.

rubber cord
object
F )
direction direction
rubbe of
cord " tension tension
force force
Fig. 1.1

The tension force in each rubber cord is 20 N and the two cords are 60° to each other
as shown in Fig. 1.1. By making a scale drawing of 1 cm : 4 N, find the resultant of
these two tension forces acting on the object.

resultantforce = ... N [3]
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2 Fig. 2 shows a claw hammer being used to pull a nail out of a piece of wood.

20 cm

o cm

Force at the nail
Fig. 2.1

(@) Explain why the force at the nail is greater than the force exerted at the handle of
the hammer.

(b) The hammer rotates about the pivot, X, when the nail is being pulled out. A force
of 6 N is applied at the end of the hammer’s handle as shown in Fig. 2.1.
Calculate the force on the nail.

force atthenail= ......................... N [2]
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3 Fig. 3.1 shows a small ball bearing rolling down a hemispherical bowl! of radius 14.0 cm.
The ball bearing has a mass of 1 kg. The inner surface of the bowl is slightly rough.
(g = 10 N/kg)

14.0 cm

Fig. 3.1

(a) Calculate the gravitational potential energy of the ball bearing when it is released
at a vertical distance of 10.0 cm above A, which is the bottom of the bowl.

gravitational potential energy = ................. J [2]

(b) Hence or otherwise, find the maximum possible speed of the ball bearing at A.

maximum speed = ................. m/s [2]

(c) When the ball is released at C, explain why the ball bearing is only able to reach B
using the principle of conservation of energy.
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Fig. 4.1 shows a vending machine that can serve a hot cooked ready-to-eat meal. It
has a storage space for frozen food at the bottom of the machine. The cooking

compartment is separated from the storage space.

4

12]

X
o
Q
o
o

o +

b

S5
S E
Q

o T
@®
Q.
£
Q
(&)

and serve hot food
storage space for
frozen food

/,

Fig. 4.1

boidsaiehaiebabatabababababababanababababababatbanatel
b R R

In terms of thermal energy transfer, explain why the cooking compartment is at
the top while the storage space for frozen food is located at the bottom of the

vending machine.
Suggest one way to reduce thermal energy transfer between the cooking

compartment and the storage space for frozen food.

(a)
(b)

]

What colour should the vending machine be in order to reduce heat gain to the

storage space for frozen food? Explain your answer.

(c)

2]

Secondary 4E/5NA Science (Physics) (Paper 2) [Turn Over

YHSS/PRELIM/2019

www.KiasuExamPaper.com

409



6

5 Fig. 5.1 shows the wave crests viewed on the surface of a ripple tank (not drawn to
scale).

0.15m

A B C D E F

Fig. 5.1

(a) State whatis meant by a wavefront.

...................................................................................................... [1]
(b) The wavefront shown at position A in Fig. 5.1 takes 5.0 s to travel to position F.
Determine
(i) the wavelength of the wave,
wavelength = .......................... m [1]
(ii)  the speed of the wave,
speed = ......cooeiiiiiinnnt. m/s [1]
(iii)  the frequency of the wave.
frequency = ...l Hz [1]
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6 Fig. 6.1 shows the position of an object O and a thin converging lens with its focal
points, F.

A
(0]
: !
F F
v
Fig. 6.1

(@) On Fig. 6.1, draw two rays from the top of O to locate the top of the image.
Draw in the whole of the image. [2]

(b) State the characteristics of the image produced.

...................................................................................................... 1]

(c) State an application for this arrangement of object and lens.
...................................................................................................... [1]
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7 Fig. 7.1 shows the base of a large thundercloud which is negatively charged above a
tall building. A lightning flash occurs as the thundercloud loses some of its charge to the
ground.

base of cloud negatively charged

— _h._

— lightning conductor with
building ﬁ thick strips of copper

Fig. 7.1

(@) (i) State if the tip of the lightning conductor is positively or negatively charged.

............................................................................................. [1]
(ii)  Explain how the tip of the lightning conductor becomes charged, as stated in

(a)(i).

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

(b) (i) One lightning flash delivers an average current of 10 000 A to the ground for
a duration of 0.0002 s.
Calculate the amount of charge that is transferred during this flash.

(ii)  Assuming that there is a potential difference of 4 MV between the
cloud and the ground, calculate the energy dissipated during the flash.

ENEIgY = oo J [2]

YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics) (Paper 2)
www.KiasuExamPaper.com
412



9

8 Fig. 8.1 below shows a circuit containing two lamps connected in
battery. Each lamp is rated 12 V, 2.0 A.

12V

12V ,20A

e ® !

o S—

12V ,20A

Fig. 8.1

(a) State the current passing through the battery.

current = .

(b) Calculate the resistance of each lamp.

resistance of each lamp =

(c) Hence, calculate the total resistance in the circuit.

total resistance = .

YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics) (Paper 2)
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9 Fig. 9.1 below shows the wiring inside an electric iron.

(@)

(b)

earth wire live wire

heating

metal plate
neutral wire

Fig. 9.1

Describe the fault that occurs that causes current to flow in the earth wire.

The iron has a power rating of 1500 W and is connected to a 240 V mains
supply.

(i) Calculate the current passing through the iron when in use.

current = ...l A [1]

(i) If electricity costs 15 ¢ per kWh, what is the cost of using the iron for
10 hrs?

YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics) (Paper 2)
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10 A coil is wound on an iron core. It is placed near a permanent magnet, as shown in Fig. 10.1.

( (N sﬂ
o [ —

Fig. 10.1

(@) The current is switched on. Explain why the permanent magnet moves away
from the iron core.

................................................................................................... [2]
(b) The current is switched off and the permanent magnet is replaced by an iron rod.

State and explain what will happen to the iron rod when the current is now
switched on.
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Section B
Answer any two questions in this section.

Write your answers in the spaces provided.

11 A train as shown in Fig. 11.1 travels from one station to the next. It starts from rest at
time t = 0 and accelerates uniformly for the first 20 s. It accelerates uniformly for the
first 20 s. Att = 20 s it reaches its top speed of 30 m/s. It then travels at this speed for
a further 30 s before decelerating uniformly to rest. The total time for the journey is
60 s.

OoCoOoOOCOl BooooCooOn IPoocOoooddocy
i H | B —— ] —— |

2

Fig. 11.1
(@) On Fig 11.2 below, plot a speed-time graph for the motion of the train.
35
speed /
m/s 30
25
20
15
10
5
0 . _ . time/s
10 20 30 40 50 60 70
Fig. 11.2 (3]
(b) Explain what is meant by uniform acceleration.
...................................................................................................... [1]
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(c) By using your graph in Fig. 11.2, calculate

(i) the acceleration of the train.

acceleration = ..................... m/s? [2]

(i) the total distance between the two stations.

total distance = ........................ m [2]
(d) The train is stopped by applying the brakes. Various factors can affect the braking

distance of the train. State and explain how the braking distance of the train is
affected by carrying more passengers.
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12 (a) Fig. 12.1 shows what happens to three rays of light as they enter an optical fibre
glass of uniform refractive index

Fig. 12.1

Fig. 12.2 gives information about the three rays as it passes through the fibre.

angle of incidence on entry / * angle of refraction on entry /°
ray 1 0 0
ray 2 20 13
ray 3 35 X
Fig. 12.2

(i) Using data for ray 2 from Fig. 12.2, calculate the refractive index of the glass.

refractive index = ...................... [2]

(i) Calculate the angle of refraction X for ray 3.

angle of refraction X = ........................ ° 2]

(iii) Using information calculated from (i), calculate the critical angle of the light in
the fibre glass.

criticalangle = .................. ° 2]
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(iv) Explain why the light does not escape from the sides of the optical fibre.

(b) Explain why ray 1 does not bend when entering the optical fibre glass from air, but
rays 2 and 3 bends.
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13 Some melted crystals are allowed to cool. A student records the temperature of the
melted crystals at regular intervals in Table 13.1, until there was no further change in
temperature. The temperature of the room was at 25 °C.

~

thermometer
melted
crystals
Fig 13.1
time t 0 2 4 6 8 10 12 14
/mins
}f’g‘perat“re 78 59 52 52 52 40 38 25
Table 13.1

(@) (i) Plotthe cooling curve for the substance on Fig. 13.2 fromt=0stot=16s.

tempetatur
°c
8¢
B e EEEEEEESSEEEE
66
56
46
( p 4 (1] 8 1 12 14 16
t i i}\ﬂ:
Fig 13.2
(2]
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(ii) Explain the shape of the graph that you had drawn in (a)(i).
(Note: You may label segments of the graph with alphabets to assist with
your explanation)

............................................................................................... [2]
(iii) Describe, in terms of the movement and arrangement of particles, what is

happening during solidification.

............................................................................................... [2]
(iv) Complete the following sentence:

As the substance cools, its .................... energy decreases. [1]

(b) Fig 13.3 shows the process by which molecules near the surface of water escape.

water vapour

o)
o C)/ molecules
0 o

water molecules

Fig 13.3

(i) Whatis the name of the process seen in Fig 13.37

............................................................................................... [1]
(ii) What effect does this process named in (b)(i) have on the temperature of the

water?

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

(iii) When the temperature is increased, describe and explain any change in the
process named in (b)(i).

END OF PAPER

YHSS/PRELIM/2019 Secondary 4E/5NA Science (Physics) (Paper 2)
www.KiasuExamPaper.com
421



www.KiasuExamPaper.com
422



2019 Yuhua 4E/5NA Science Physics Prelimin Paper 1 Answer Scheme

1) C 2) A 3) D 4) B 5 A
6) D 7) C 8) A 9) B 10)B
1A 12)B 13)D 14)A 15)A
16) A 17)C 18)B 19)B 20)A

2019 Yuhua 4E/5NA Science Physics Prelimin Paper 2 Answer Scheme

\ Resultant

y \ X NN 2 A

direction “direction | | 63@

of N\t }%(Q
tension tension /,;\Q >

forcg < force () QQ\\X
,.//’ - & 'fﬁ\-.\.\\..-:: J ‘Q
SR
I' II" ///‘\ \\ V/} %@‘Q
nstructlan pfpéréfr elogf: n&@] @“(\f}'
Resulfant force = 34.4.X A\

ultan
Dire knot resmant\fn\x COFFG\Q écated [1]

\\\
\\\\\\
s

AC

(@)

Thé@&énce %qm\tﬁe nail to the pivot is nearer than the distance from the handle

to the plv\1
By principlé of moment, a small force exerted at the handle will create a larger
force at the nail. [1]

(b)

By principle of moments

Total clockwise moment = total anti-clockwise moment
6Nx0.2m=fx0.05m][1]

F =24 N[1]

(a)

Ep=mgh=1x10x0.1=1J[2]

(b)

GaininK.E=Lossin G.P.E=1J[1]
1 =% mv?
2=Vv? |, v=1414=1.41 m/s [1]

(c)

Some of the energy is converted to thermal energy. [1] The remaining of the
energy is converted to GPE at B. [1]
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(@)

This is because cold air in the frozen food storage is denser and will remain at the
bottom [1] while hot air in the cooking compartment is less dense and will remain
at the top in the cooking compartment / will not sink to the storage space [1]

(b)

There should be an insulating material between the cooking compartment and
storage space. This would reduce thermal energy transfer by conduction. OR
The exterior of the cooking compartment should be light-coloured to reduce the
loss of thermal energy by radiation.[1]

(c)

The exterior should be painted in white. [1]
The white exterior is a bad absorber, so heat gain from the hot oven is reduced. [1]

(a)

Imaginary line joining up points with the same phase of neighbouring transverse
waves together. [1]

(b)

(i) [0.15/5=0.03m[1]

(i) |s=D/t=0.15/5=0.03 m/s [1]

(iii) | f=v/N=0.03/0.03 = 1 Hz [1]

(a)

Two correct rays [1] X A
Draws correct image from two, rays.[1]

(b)

Real, inverted and magnified\[1]

(c)

Projector or photogrépﬁ“r\ehlé(g\sr [1]

AL NN /

(a)

Posﬂwe, cha\rg‘és ML NS

(b)

f\f‘l'r?th Berclf)ud ﬁlf;eﬁd’wnh ver charged particles, the
ctro S n |ve in th%gL r@er strip will move from the tip
1]m¢nm

©)_f

(»\ @: Ifx)ﬁf 090 xxomoz 2 Q mk

oSt
L34 %6 mr; s quali

@ (\\si\é‘@

(a)

Current 32%2 =4 A[1]

(b)

Ressté;‘?ce of each lamp = [1

12
2
=6Q  [1]

(c)

1 1 1

=+: [

Rtotal 6 6

Riotal = 3Q [1]

(a)

The earth wire touches the metal plate of the iron. [1]

(b)

(i) | use of I = P/V
=1500/240
=6.25A [1]

(i) | use of E = Pt
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=1.5x10
=15 kWh [1]
use of Cost = E x unit cost
=15x15
=225 ¢ or $2.25 [1] allow e.c.f for cost, if working shown

10 | (@) | When the current is switched on, the iron core becomes an electromagnet. By
applying the right-hand grip rule, we find that the right side of the iron core
becomes the N-pole of the electromagnet. [1] As like poles repel, the permanent
magnet moves away from the iron core. [1]

(b) | When the current is switched on, the iron core still becomes an electromagnet
with the right side as the N-pole. Due to the magnetic field created by the
electromagnet, the iron rod becomes an induced magnet with the left side of the
iron rod becoming an induced S-pole.[1] As unlike poles a the iron rod will
be attracted to the iron core.[1]

11 (a) | Straight line graph with a positive slope from (0,0¥G
Horizontal graph from (20,30) to (50,30). [1
Straight line graph and going dowr‘% rem B50,30)0

(b) | Rate of change of velocity i stah}‘5 ’,

Change of velocity pgr/umt\ is constant  [1]
) | (i) acceleratlon = v/7t‘/
= (30 13;7203
=15 mS \ At %
(ii) a urider speeg- s(m\e f\ ;ota O(\\\%
i Q& % Q
A = h aIIow ;/,‘uwijﬁ is pl’(\)'j‘%1
) in ha ey inerti ta t rge¥>m%§§. ]
N\ /;fal?i nce %i%dcreases\
\ 1 m\x \‘\\36‘\}‘
12 | (@) | (YA n=sinitsinr (S
= sin20/sin 48 [1]
=152 AN [1]
(i) | n=gini/sinr
1%52 = sin 35/ sin X [1]
X=222 [1]
(ii) |In=1/sinc
c=sin"' (1/152) [1]
c=41.1

(iv) | light makes an incidence angle greater than the critical angle in the optically
denser medium [1]

Light undergoes total internal reflection where angle of incidence is equal to
the angle of reflection [1]

(b)

Rays 2 and 3 bend away from the normal as they pass from glass into

air. Rays 2 and 3 travel in air (optically less dense medium) faster thus they
bend away from the normal. [1]

Ray 1 does not bend because its angle of incidence is zero.[1]

www.KiasuExamPaper.com
425




13

(a)

(i)

1m for flat part of curve at 52°C
1m for flat part of curve at 25°C
Minus one mark if there is any point that is incorrectly plotted.

(ii)

At 60°C, solidification occurs. There is no change in temperature as the
energy released is used to form/strengthen the intermolecular bonds.[1]

The temperature of the substance does not go below 30°C, as it has reached
thermal equilibrium with the room.[1]

(iif)

The particles are initially slipping and sliding over each other and then starts

to vibrate about a fixed position.[1]
The arrangement of the particles are initially disorderly, and then become in
an orderly arrangement.[1]

(iv)

Thermal / Kinetic / Internal energy [1]

(b)

(i)

Evaporation [1]

(ii)

The temperature decreases as a result of evaporatioff, a&the more
energetic molecules escape, leaving the less energe dlecules behind.[1]

(iif)

Rate of evaporation increases. There are morggpatiicles with sufficient
energy to escape the surface of the liquid.[ a;k e
N
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