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1 What is the reading shown by the micrometer screw gauge?

30

25

20

l5

A 5.272 mm

B 5.72 mm
C 7.22 mm

D 7.72 mm

2 Which of the following best describes the distance{ime graph below?

distance / m

2

time / s

10

A An object at rest.

B An objecl moving with a constant speed of 2.0 m/s.
C An object moving with a constant velocity of 2.0 m/s.

D An object moving with a constant acceleration of 2.0 m/s2

3 Which of the following consist of only vector quantities?

A mass, distance, time
B friction, velocity, electromotive force
C tension, speed, energy
D weight, displacemenl, electrostatic force

4 A particle moving at constant speed of 5 mis is being acted on by two 10 N forces as shown

10 N

5 m/s

10 N

The particle will

A continue to move at 5 m/s in a straight line.

B increase its speed gradually.

C slow down gradually and stop.

D stop immediately.

0

o

2
Apply past knowledge to new situations
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5 A brick with flat, rectangular sides rests on a table.

brick
table

The brick is now turned so that it rests on the table on its smallest face

How has this affected the force and lhe pressure exerted by the brick on the table?

p ressure

A

B

c

D

increased

increased

unchanged

unchanged

increased

unchanged

increased

unchanged

6 When solid A of mass 15 g is immersed in a displacement can filled with water, it displaced the
same volume of water as solid B of mass 10 g. Which of the following best describes the
densities of solid A and solid B?

A Solid A and solid B have the same density.
B Density of solid A is 0.667 times the density of solid B.

C Density of solid A is 1.5 limes the density of solid B.

D Density of solid A is 5 times the density of solid B.

3
Apply past knowledge to new situations
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7 An empty egg shell has mollen wax solidified inside it as shown in the figure below

wax (solidified)

hollow region

ln which position is the egg shell most stable when placed on a flat, horizontal surface?

8 A pendulum with length of 1.0 m is displaced to position A and released as shown.

A

FI

a-
*

B

lgnoring air resistance, what is the speed of the pendulum bob as it passes its lowest point B?

A 1.5 m/s
B 2.3 m/s
C 3.2 mis
D 4.1 m/s

9 A cube of ice is heated to water, then lo steam.
Wrich of the following is true?

A The molecules expand as ice changes to steam.
B The molecules move slower as ice changes to steam.
C The molecules move further aparl as the ice changes to steam.
D The molecules move closer to one another as ice changes to steam.

4

A B c D

Apply past knowledge to new situations
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10 A beaker of water is heated at the bottom to form a convection current in the water.
An explanation on how convection occurs contains four statements.

1 Density of expanded water decreases.

2 Warm water that is less dense rises and cold water moves in to replace it.

3 Water at the bottom gains heat and becomes warmer.

4 Water expands.

What is the correct order of these four statements?

A 3)1)2)4
B 3r2)4)1
c 3)4)1)2
o 3)4)2)1

11 The diagram shows an electric flask.
Which of the following stalement is true?

plastic lid

transparent water
level marking

A The plastic lid is a good conductor of heat.

B The plastic lid increases heat loss through convection.
C The white colour exterior reduces rate of heat loss by radiation.

D The transparent waler level marking increases heat loss by radiation.

5
Apply past knowledge to new situations
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12 A light ray is parallel to the floor and strikes a plane mirror as shown.

40'

What is the angle of incidence?

A 40"
B 50"
c 90'
D '140'

13 A rope is set to oscillate up-and-down to create a transverse wave that moves to the left.
At the particular instant below, what is the direction of movement of point P?

A

PD<r +B

<- direction of wave

14 What is the speed of X-rays in a vacuum?

A 380 m/s
B 3.0 x '108 m/s
C Slightly less than 3.0 x 108 m/s

D Slightly more than 3.0 x 108 m/s

15 Which of the following is not an application of gamma rays?

A checking welds
B intruder alarm
C sterilizing equipment
D treatment of cancer

6
Apply past knowledge to new situations
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16 Which of lhe following diagrams correctly shows the direction of the resultant electrostatic force
acting on a small test charge?

test charge test charge test charge test charge

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

blue brown

gregn 8nd
yellow

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

A The fuse in the plug blows.
B The metal case becomes live.
C The vacuum cleaner calches fire.
D The vacuum cleaner does not work.

18 WIich material is used to make the needle of a plotting compass?

A aluminium
B brass
C iron

D steel

DcBA

7Apply past knowledge to new situations

ar ?ooooo ooo



2018 / Preliminary Exam[rstions / 4E & 5N(A) / Science (Physics) 5076 / Paper 1

19 One kilowatt-hour of electricity costs $0.20.
How much does it cost to switch on a healer marked "120 V, 3 A" for 90 minutes.

A $0.11
B $2.70
c $64.80
D $108.00

20 The ligure below shows a currentcarrying conductor between two magnets.
V\ihich of the arrows indicates the direction of the force acting on the conductor?

current entering
into paper

2't Which of the following is a compound?

A fluorine
B lithium
C petroleum

D sugar

22 Which of the following gases can be prepared and collected uslng the apparatus shown?

concentrated sulfuric acid

A ammonia
B carbon dioxide
C hydrogen
D orygen

BD

A

1

I
c

8

N .>
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sEcIoN A [45 MARKS]
Answer all the questions in the spaces provided,

1 Fig.1.1 below shows lhe velocity-time graph ofa 900 kg car travelling on a straight horizontal
road for the first sixty seconds of its journey.

v/ms'1

10 ll) 30

Fig 1.1

40 50

(a) Calculate, for the first 10 seconds,
(i) the acceleration of the car,

acceleration .......,.. mlsz LZ)

(ii) the resultant force acting on lhe car.

resultant force .......... N I2l

25

20

15

10

5

U Us

600

2

/ \

/
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/
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(b) State how the braking force relates to the foMard driving force,
(i) from t = 35 stot = 45 s and

(ii) between t = 45 s to t = 60 s.

l2l

(c) Determine the total distance travelled by the car during the first 30 s of its journey

tolal distance ..... n l2l

3Apply past knouledge to neu) situations
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2 Fig.2.1 shows a stone supported by two strings that hang from a rod. The tensions in the two
strings are 1 .3 N and 2.0 N.

2.0 N

40" bu-

stone
Fig. 2.1 (not drawn to scale)

ln the space below, draw a labelled diagram to show the resultant force ofthe two tensions.
Determine the size ofthe resultanl force and the angle between the resultanl force and the
horizontal.

scale=1cmto N

resultant force = .......................... N

angle = .......................... t5l

4ApplA past knou. edge to nelu sihlotions
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3 Fig 3.1 shows a barrier found in most carparks. The barrier is in equilibrium. The weight of the
pole is 450 N and the centre of gravity of the pole is 1 .30 m away from the pivot.

movable
counterweight Pivot

pole

0.30 m 1.30 m

450 N

Fig.3.1

(a) The centre of gravity of the movable counterweight is 0.30 m away from the pivot.
(i) Calculate the weight of the counteMeight.

weight of counterweight = ........................ N I2l

(ii) Hence, calculale the mass of the counteMeight.

mass of counterweight = ........................kS 11I

(b) Calculate the amount of force acting on the pivot.

force on pivot ...... N I1l

(c) Describe and explain how the gate can be opened.

o

12)

5Applg pclst knotuledge to new situations
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4 Fig.4.1 shows a toy car of mass 1.00 kg on a smooth track.
The toy car which is given a slight push slarts to move with an initial speed of 2.00 m/s down a
smooth track.

toy car

0.40 m

Fig 4.1

(a) State the Principle of Conservation of Energy

c

0.60 m

A

B

l2l

(b) State and explain at which point on the track would the speed of the toy car be at its
maxrmum.

l2l

6ApplA past knou.tledge to neu sihtations
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(c) (i) Calculate the gravitational potential energy of the toy car at point C

gravitalional potential energy = j t1l

(ii) Hence, determine the speed ofthe toy car at C

speed = m/s [2]

7ApplA past knouledge to neu sihtations
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5 (a) Fig. 5.'1 shows how the temperature ofan unknown solid substance varies when heated
over a Bunsen flame.

Temperaturefc

time/mins

Fig. 5.1

(i) Name the process taking place during stage B

l c--
B

A

(ii) Describe the movement of the particles at stage c.

t11

(iii) Describe the arrangement of the particles at stage A

t1l

(b) Explain why a pot of water boils faster wilh a covered lid

12)

8Applv past knouledge lo neu sihtations

t11
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6 Fig. 6.1 shows a rectangular glass block, PQRS, with a refractive index of 't.50. A light ray is
incident on the side PS of the glass block as shown.

(a) What is meant by the phrase refractive index of 1.50?

I1l

(b) A ray of light is incident on the side PS at 75" and is refracted anto the glass block at 40".

75'

t1l

(ii) Calculate the critical angle of lhe glass block

critical angle = '12)

(iii)Complete the path of the light ray until it emerges into the air again.
Label all the angles clearly. l2l

aP

R

9Applg past knotuledge to neut sihtations
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Fig. s.'l

(i) Show that the refractive index of the glass block is 1 .50.
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7 (a) A beam of light is travelling parallel to the axjs of a thin lens, as shown in Fig. 7.1.
Point F is lhe focal point of the lens.

Fig.7.1

On Fig. 7.1, complete the paths of the two rays after passing through the lens. 12)

(b) ln this part ofthe question, you are required to draw an accurale ray diagram using the grid

on Fig. 7 .2 for the lens in part (a).

Fig. 7 .2

(i) On the diagram, draw two rays from the top of the object through the lens to locate the
position of the image. Label the image "1" beside it. I2I

(ii) From your diagram, state one similarity about the image and the object

F

Object I \
I

I

I

I

I

I

I
F

I

It I

\ I

t1l

ApplA past knouledge to neLU situations 10
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8 Fig. 8.1 shows an arrangemenl lhat is used to remove dust particles from the smoke in a
factory chimney.

metal plate
(negative)

metal plate
(negative)

111111i

high
voltage
supplymetal grid

(positive)
smoke

Fig. 8.1

\Men smoke passes through the metal grid, this results in the dust particles having a net
positive charge.

(a) Explain what happened to the dust particles as they pass through the metal grid.

X

l2l

(b) lf 6.0 C of charges flow past point X in 1.0 minute, calculate the current flowing through X.

current = .......... Atll

ApplA past knouledge to neu.) situations 11
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sEcTloN B [20 MARKS]
Answer ANY TWO questions from this section.

9 Fig. 9.1 shows a metal cylinder which contains 0.000 46 m3 of oil. The total mass of the
cylinder and the oil is 1 .2 kg. The mass of the cylinder is 0.800 kg and the space above the oil

is air. The gravitational fleld strength is 10 N/kg.

)

0.20 m

\

\

Fig. 9.1

(a) State two differences between the mass and the weight of a substance

Difference 2

(b) Calculate the weight of the oil.

(c) Calculate the density of the oil in Sl unit.

l2l

weight = .......................... t11

density = .......................... t2l

Appla past knouledge to nelu situations 12

Difference 1.
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(d) Calculate the pressure exerted by the oil on the base of the cylinder in Sl unit.

pressure = ....,....,....,........... t2l

(e) State and explain how the values of each ol lhe following quantities would change when
the cylinder and the oil is brought to the Moon, where the gravitational field strength is
reduced.

(i) density of oil.

t11

(ii) pressure exerted by the oil on the base ofthe cylinder.

ApplA past knou.tledge to neu sih)ations '13
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10 (a) A boy holds the loose end of a long rope which is fixed to a pole.

He moves it up and down at a rate of 20 complete oscillations in every 50 seconds

Fig. 10.1 shows a section of thewave moving along the rope.

vertieal displacement / cm

30

20

t0

0 2A 40 60 80 100 r20 140 t60 r80

Fig. t 0.1

(i) State the value of the amplitude of the wave

amplitude =

(ii) Calculate the frequency of the wave

frequency =

(iii) Calculate the speed of the wave.

speed = .............................. t2l

t1l

l2l

tir 1.Ii
ffii- *fl-'!--1-

'" i'. . -j '

i

Applg past knouledge to neu sihlations 14

horizontal
distance / cm

'.f'1--i--j...1

,1,

't': r-j-



273
2018 i Sec 4E5N(A) / 5076 Science (Physics) / Preliminary Exam Paper 2

(b) Fig. 10.2 shows the cone of a loudspeaker that is producing sound waves in air.
At any given moment, a series of compressions and rarefactions exist along the line PQ.

cone

P o

ai

Fig. 10.2

The sound wave experience a rarefaction at P.

(i) On Fig 'l 0.2, draw the wave lines to represenl two wavelengths of compressions and
rarefactions betYveen P and Q.
Use the letter C to mark two compressions and lhe letter R to mark two rarefactions
along PQ. 121

(ii) With reference to the sound wave travelling along PQ in Fig. 10.2, explain what is
meant by a longitudinal wave.

t11

(iii) To the righl of Q, there is a large vertical wall 50 m in front of the loudspeaker.
The speed of sound in air is 340 m/s.
Calculate the time taken for the echo 1o return to P.

time taken = 121

Apply past knouledge to neu.) situations 15
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11 (a) Fig. 11.1 below shows an electrical circuit with a lampandlwo resislors

E

iamp

h-

x

100 a ln

Fig. 11.1

(i) Name the componenl X.

Fig. 11 .2 shows the graph of current against potential difference for the lamp alone
The potential difference across the lamp is 4.0 V.

o

o

0.07

0.06

0.05

0.04

0.03
0.02

0.01

0.00

tll

t1l

t2)

01 23156
potential difference I V

Fig. 11.2

Determine
(ii) the current in the lamp, lL.

(iii)the current in the 100 Q resistor, lR.

lL =

(iv)the current in component X

u)s
I

ApplA past knou.tledge to neu sifitations

current through X = .............................. t1 I
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(b) Fig. 11.3 shows a type of electromagnelic lock in a door.

plastic
casing

std
Pla

door frame front panel

Fig. 11.3

\Men switch S is closed, the iron bolt moves to the right and out of the striker plate,

allowing the door to be opened.

(i) Explain why the iron bolt moves to the right and into the solenoid when the switch is

closed.

t3l

(ii) After using the electric lock for a year, the 6 V battery goes 'flat" and its e.m.f. drops to

Why the electromagnetic lock does not work now?

121

OF PAPER 2 **

Applg past knouledge to neu situations 17
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2018 Preliminary Examination Marking Scheme

[Sec.4 Express / 5 Normal (Academic] 5076 Science Physics Paper 2l

v-u 20-01 (a) (i) acceleration. a = --:- = 

- 
[1 for working]t 10

= 2.0 m/s?_ [.] for ans]

(ii) resullant torce, FR = ma = (900)(2.0) [1 for working]

= 1 800 N [1 for ans]

(b) (i) From 1 = 35 s to t = 45 s, lhe brakino force is qreater than the forward drivinq force.

tll

(ii) Between t = 45 s to t = 60 s, the brakino force is equal to the forward drivinq force
t1l

2 [Maximum = 2 for correcl length of arrows]

[To deduct 1 mark for lack of arrows or wrong arrow]

[To deduct 1 mark for lack of angles or wrong angle between arrows]

Suitable scale = 1 cm to 0.2 N

(c) Total distance = % (1Ol(20) + (20)(20)

= 100 + 400

=500m

resultant force = 2.55 t 0.02 N
angle of resultant with horizontal = 90' t 1"

[1 for workingl

[1 for ans]

t11

[1 for value within range]

[1 for angle within range]

iar

t

.a

Applg past knou.tledge to neu sihtations 18
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3 (a) Using Principle of Momenls,
(i) Wx 0.30 m = 450 N x 1.30 m

450x1,30
vv

0.30

2018 / Sec 4E5N(A) / 5076 Science (Physics) / Preliminary Exam Paper 2

[1 for working]

[1 for ans]1950 N

m

[1 for working & ans]

(b) Force on pivot = 1950 N + 450 N

= 2400 N [1 for working & ans]

(c) The gate can be opened by

OR shift to the I tl I

so the g9!n]!elg!.9dlu!Se!9!!9$ produced by the force of the counterweight is !3ISI
than the clockwise moment produced by the weight of the pole. t1l

4 (a) Energy cannol be created or destroyed.
It can only be converled from one form to another;
the total energy of an isolated system is constant.

(b) At point B. t1l
At this point the and the largest amount of
GPE would have been converted to KE and lhus the car would be at the greatest speed.

t1l

(c) (i) GPE at point C = mgh

= (1 .00)(10)(0.40) = a.0 J [1 for working & ansj

(ii) Total energy at point A = KE at point A + GPE at point A

= /, mv2 + mgh

= % (t .00) (2.00), + (1.00X10)(0.60)

= 2.0 + 6.0 = 8.0 J [1 for working & ans]

Total energy at pointA = GPE at point C + KE at point C
8.0 = mgh + lz mv2

I 0 = (1 .00)(10)(0 .40\ + y2 mv2

8.0 - 4.0 = % (1 .00) v2

v = (J&0
= 2.83 m/s ['l for ans & unit]

lallow ecf from (cxi)l

(ii) Using W

1950

10

mg

w

195 kq

ApplA past knouledge to neu situations 19
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5 (a) (i) melting

(ii) During stage C, the molecules are g!!!g_p€19!tg_aJ!.9!ICl.

(iii)The molecules at stage A are closelv packed toqether.

t1l

t1l

t11

(b) Wth a covered lid, it reduces heat loss to the surroundings by

o Drevents convection current from forminq.

6 (al "refractive index of 1 .50" shows that
the Iglllq of the sine of the incident anqle to the sine of the refracted anole is 1.50 OR
Ratio ofthe speed of liqht in vacuum to the speed on lioht in the medium is 1.50. [1]

sin i sin 75'
(b) (i) Refractive index, n =--:-=-

sin r sin 40'

= 1 .50 (shown)

1
(ii) n = --;-

sln c
1

1.50 = --:-
sln c

c=sin_,(#)
= 4'1.8'

[1 for workang]

[1 for working]

[1 for ans]

(b) (iii)t1 for Tolal lnternally Reflected ray, angle 50", at side PQI

[1 for emergent ray at side QR, angle = 75"]

7 (a) [1 mark for each ray converging onto F on the right afler passing through the lens]

[max = 2 marks]

YFx

AppLA past knou.tledge to neu sihtations 20

o reducing evaporation from the water surface,

o reducino conduction throuqh the laver of trapped air between the water and the lid.

[any TWO answers, 1 mark each, max = 2]
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{b) (i) t1 mark for each ray, max = 2 marksl

(ii) The obiect distance is the same as the imaqe distance. OR

The size of the imaqe is the same as the size of the obiect. t1l

8 (a) When the dust particles come into contact with the grid, they lose elect.ons to the qrid

[1]. Thus the particles will have less negative charges than positive charges and end up

with a net positive charge and this cause it to be attracted to the metal plate. [1]

(b)Usingl=Q/t
= 6.0/(1 x 60) = 0.10 A [1 for working & ans]

object I \

__.l.r

\
x P j.\ rma ce

-t \,

\ I \

ApplA past knouledge to neu situations 21
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SECTION B [2 x 10 = 20 MARKSI

9 (a) lAny TWO answers. 1 mark each. Maximum = 2l

(b) Using W =mg

= (1.2 - 0.800)(10)

=4.0N

m 0.400
(c) Using density v 0.00046

= 870 kq/m3

4.0F
(d) UsingP=-= /o.oo046

\ o.zo

(ii) frequency, f = no of oscillations / time

=20 150

= 0.40 Hz

(iii)Using v=f )"

v=0.40x60
= 24 cm /s or 0.24 m/s

lallow ecf from (a)(ii) for value of frequency]

[1 for working, ans & unit]

['l for working]

[1 for ans & unit]

[1 for working]

[1 for ans & unit]= 174O Pa

(e) (i) Density does not chanqe. Since Densitv = Mass / Volume,
both the mass and volume of the liquid does not chanqe l1l

(ii) Pressure will be reduced. tll
According to P = F/4, weiqht W (= F) of the liquid is smaller on Moon with base

10 (a) (i) amplitude = 15.0 cm tl l

[1 for working]

[1 for ans & unit]

[1 for working]

[1 for ans & unit]

Mass Weight
A measure of the amount of matter in
an object.

The force of gravitational attraction on

an object.

Sl u nit: kilogram (kg) Sl unit: newton (N)

Measured with a beam balance Measured with a spring balance

Mass remains unchanged when it is
moved lo another place with differenl
gravitational attraction.

Weight changes when it is moved to
another place with different gravitational
attraction.

Applll past knouledge to neu sihtations

area remains constant. t1l

22
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(b) (i) lines = 1 mark
Labelling of C and R = 1 mark

C RCR

o

a

Fig. 10.'l

(ii) The sound wave travels in the direction (along PQ)

parallel to the direction of the vibration of the air molecules. (along PO). t1l

2 x distance /7 xS0\(iv)Time = l'i:-' ,

speed 1 s40 /

= 0.29 s (accept 0.294 s)

[1 for working]

[1 for ans & unit]

tll

[1 for ans & unil]

[1 for working]

[1 for ans & unit]

11 (a) (i) Rheostat or variable resistor

(ii) (From the graph) current lL = 0.060 A

(iii) Using V = lR
v 4.0

current lo R 100

= 0.040 A

(ivlcurrent lx = 0.06 + 0.04

= 0.10 A [1 for ans & unit]

(b) (i) When the switch is closed, the solenoid becomes an electromaqnet. t1l

The iron bolt is then attlacted to the solenoid due to maqnetic induction tll
This stronq attractive force will overcome the force of the sprinq and cause lhe

lock to be unlocked- t1l

(ii) At 4 V, there is little current flowinq throuqh the solenoid. t1l

Therefore the maonetic field strenofh of fhc solenoid is too weak lo attract the

iron bolt l1l

ApplA past knowledge to nelu sihlations

cone


