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1 The diagram shows part of a vernier scale.

7 cm

What is the correct reading?

A 6.30 cm B 6.40 cm C 6.50 cm D 7.50 cm

2 A pendulum has a period of 0.8 s

The diagram below shows the position and the direction of the pandulum 2.2 s later afier
the stopwatch is started.

direction

Which diagram shows the position and the direction of the pendulum when the stopwatch
started the timing?

A B

direction direction

D

direction direction
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3 A car at rest accelerates to a speed of 28 m/s in 7.0 s.

What is the average acceleration of the car?

A 0.25 m/s2 B 4.0 m/s' C 10.5 m/s'? D 21 m/s2

4 The graph shows the spe6d of a car as it moves from rest.

speed z

time

Which statemenl is correct?

A At X, the car has uniform speed.

B At Y, the car is not accelerating.

C At Z, the car has uniform speed.

D At Z, the car is at rest.

5 A 3 N and 4 N force act on an object at a point.

What value of the resultant force is possible?

A ON B 6N c 8N D 10 N

6 Four forces act on an object. The directions and magnitudes of the forces are shown

2N

8N 8N

3N
Which statement is conect?

A The box is moving down with uniform spsed.

B The box is moving left with uniform speed.

C The box is accelerating upwards.

D The box is acceletating downwards.
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7 Which of the following objects has the lowest inertia?

A A 1 kg rock accelerating at 1 r/s2

B A 20 kg ball rolling at 10 mls

C A 50 kg man running at 10 km/h

D A stationary 100 kg box

8 Three objects are made of the same material but have different sizes

X

Y

z
Which object has the greatest density?

AX
BY
cz
D they all have the same density

9 A student designed four stools, to be made using the same material.

Which stool is the most stable?

BA

Dc

I
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l0 Three children, X, Y and Z, are using a see-saw to compare their weights

XYYZX z

I +
Which answer shows the conect order of the children's weights?

lightest -----_+ heaviest

AXZY
BYZX
czxY
ozYx

11 What is the Sl Unit for pressure?

A N/cm2 B N/mm2 C m/s2

12 A girl who was standing decides to lie flat on the ground.

Which of the following statements about the girl is conect?

A The density of the girl increases.

B The mass of the gid increases.

C The pressure exerted by the gid on the ground decreases

D Tha weight of the girl increases.

13 What is a property of both liquids and solids?

A Thoy fill every part of their containers.

B They are incompressible.

C They can flow.

D They have molecules in fixed position

DPa
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14 Which form of energy, that molecules have, is related to a change in state?

A chemical B gravitational C kinetic D potential

'15 By which heat transfer process(es) does energy from the sun reach the Earth?

A conduction

B convection

C radiation

D all of the above

16 A gas stove is used to cook some soup in a metal bowl

Which row describes how thermal energy is transfened through the metal bowl and
throughout the soup?

metal bowl soup

conduction

B conduction convection

c

o convection convection

17 The diagram shows a copper box filled with boiling water. The outside surfuce of each side
is different.

dull whit6

dull black

shiny black

shiny white

From which side will the most heat escap€ by radiation?

A dull black

B dull white

C shiny black

D shiny while

llSS 3E End-of-Year Enmin.lion 2022
science (PhFi6tche st y){50761011
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1E Which changes of state occur as a result of the addition of thermal energy?

A boiling and melting

B boiling and solidification

C condensation and melting

D condensation and solidincation

19 A substance was heated in an enclosed space until it became a gas.

After the heater was removed, the temperatu,e of the substance was recorded at regular
intervals. The graph shows the temperatu16 plotted against time.

temperature

time

What does section PQ represent?

A boillng B condensation C melting D solidification

20 Which statement about the evaporation of a liquid is not correct?

A lt changes the liquid into a gas.

B lt cools the liquid.

C lt occurs only at the boiling point of the liquid.

D lt takes place at the surfuce of the liquid.

PartnerlnLearning
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21

22

A student wanted to find out the different types of substances present in an unknown
mixture. He set up the following as shown.

depth of solvent

mixtu16 start line

reference

Which enor has the student made?

A The reference spots are too close to one another

B The depth of solvent is above the start line.

C The spots are on the start line.

O The beaker containing the solvent is not covered.

Which method can be used to separate a mixture of two liquids containing components
with different boiling points?

A evaporation

B crystallisation

C chromatography

D distillation

I
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23 A student wishes to collect a dry sample of gas X. Drying agenls such as concenlrated
sutfuric acid and calcium oxide are used to remove water from the gas formed.

Gas X is denser than air, very soluble in water and is acidic in nature.

Which method is mosl suitable to collect a dry sample of the gas X?

BA

dryx
dryx

water concenfsted H2SOa

x-
D

concentraled l-l2so4

chemicel
reaction
produces x

dryX

dryx CaO

Which of the following gives the conect description of the changes that occur whsn a
solid melts to become a liquid?

x

c
X

24

I

distance between
padicles

movement of particles forces between particles

A

B

c
D

no change

increase

lncrease

no change

more rapid

more rapid

slow down

slow down

rncrease

decrease

decrease

decrease
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The following diagram shows the temperature change when a substance undergoes
heating.

UTC / "C

x
Z

time / s

Which of the following gives the conect description labelled X, Y and Z?

Which of the following pair of molecules have ths same number o{ shared electrons
used in covalent bonding?

A

c
Fz and Clz

COz and Nz

B

D

Oz and Nz

Hz and N:

27 A substance X

What could X be?

Mg(No3),

Zn

Ar

HzO

has low melting point;
does not conduct electricity in all states;
dissolves in organic solvent only.

'l

2
3

A

B

c
D

x z
A

B

c
D

melting point

melting point

boiling point

boiling point

liquid only

liquid only

liquid + solid

liquid + solid

gas only

liquid + gas

gas only

liquid + gas

llSS 3E End-ol.Year tuamination 2022
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28 Chlorine has several isotopes but the two most stable ones a r"SrlrU 
^na llCt

Whlch of the following statements about the 2 isotopes is not correct?

A They have the same number of neutrons.

B They have different number of neutrons.

C They have the same number of electrons.

D They have th6 same number of protons.

29 X is in croup lll and Y is in Group Vlt.

Which of the following shows the correct chemical formula for the compound formed
by X and Y?

A XY

XY3

B XzYr

X:Yz

30

3t

Dc

Sulfirr trioxide is an impo(ant ingredienl in making detergents and disinfectants. lt is
formed by reacting sutfur dioxide with orygen gas.

Which chemical equation consctly describes the formation of sutfur trioxide?

A 25 + 3Oz * 2SOs

B SOz+O-.SOs

C SO+Oz * SOg

D 2SO, + Oz .- 2SOs

Antacids are medicines that help to neutralise the excess acid in your stomach to relieve
stomach discomfort and heartburn.

What could be the pH of a solution containing antacids?

A286
c7D9

ISS 3E Endd-Yorr Eraminllion 2022
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The pH of soil in Singapore ranges from 3.7 - 6.2. The table below shows the optimum
type of soil for growing different crops.

crop optimum type of
soil for growing

sugar beet alkaline

garlic alkaline

aspara9us neutral

potato acidic

Which crop would you advise the farmer to grow on his farm?

A sugar beet

C garlic

Which of the following is an amphoteric oxide?

AT|OB
c Liro D

B

D

aspara9us

potato

33 An unknown oxide W reacts with sodium hydroxide to form a salt but does not roact
with hydrochloric acid.

What could W be?

A zinc oxide B magnesium oxide

C carbon monoxide D sutfur dioxide

Ag2O

A/zOa

Alkali metals are Group I elements that react with water to give an alkali and a gas

The gas will

A extinguish a lighted splint with a pop sound.

B form a white precipitate with limewater.

C re-ignite a glowing splint.

D tum damp red litmus blue.

SS 3E Endd"Year Elemination 2022
Science {Phfics/Chemisby) ($76/00
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Student B wants to prepare calcium sulfate in the laboratory and wrote down the
steps on the board. His teacher spotted an enor.

What is the error in the procedure?

1 Mix solutions of calcium nitrate and sodium sulfate.

2 Filter the mixture and collect the filtrate.

3 Heat filtrate to form a saturated solution

4 Cool to allow crystals to form- Collecl the crystals by filtering.

5 Wash with distilled yvater and dry crystals.

A He should have used calcium hydroxide in step 1 instead.

B He should have used sulfuric acid in step 1 instead.

C He should have collected the residue in step 2 instead.

D He should not havo heated the filtrate in st6p 3.

Epsom salt has the formula MgSOr and people have been using Epsom salt baths to
relief aching muscles.

Which pair of substances is most suitable for its preparation?

A magnesium and sulfur

B magnesium carbonate and sulfuric acid

C magnesium nitrate and sodium sulfate

D magnesium chloride and sulfuric acid

A new element, with symbol Ja, was discovered with one valence electron

Which of the following stalements about Ja is conect?

A lt is a non-metal.

B lt is in the same group as K.

C lt is in ths same period as Na.

D lt has the same number of electon shells as K.

38
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Which of the following shows afl atom in lhe Periodic Table with a full valence shell?

AAr
BA/
CB
DCa

which of the following statements correctly describes the trends in the Periodic Table?

A The number of electron shells incrcases down a group.

B The number of valence electrons decreases across a period.

C The number of protons decreases down a group.

D The metallic character increases across a period.
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Section A

Answer all questions in the spaces provided

'I Fig. 1-'l shows the sp€ed of a 550 kg object as it changes with time

speed

20

t3

'10

0 2 4 6 8 10

Fig. 1.1

(a) Describe the motion of the object as it moves from point A to B.

(b) Calculate the dsceleration of the object between points C and D.

deceleration =

m/s

5

0
12

time / s

m/s, [21

t1l

111

(c) Explain why, at section BC, an applied force is acting on the object but the object
is moving at constant speed.

(d) A second object, initially at rest, accelerates uniformly over 100 m in 10 s.

On Fig- '1.1, draw a line to represent the motion of this second object.

PartnerlnLearning
111
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2 (a) State the difference betwe€n scalar and vector quantities

[1]

(b) Give one example each of a vector and a scalar quantity

vector quantity : ......................

scalar quantity : ......................

(c) Complete Table 2.1.

Table 2.1

12)

physical quantity name of Sl unit symbol of Sl unit

weight

K
12)

A rock sample taken from the moon has a mass of 0.25 kg.

(a) The astronaut who brought the rock sample reported that the rock sample had a
weight of 0.425 N on the moon.

Calculate the gravitational field strength of the moon.

gravitational field strength of the moon = ................. Nlkg [21

(b) The mass of the rock sample on Earth was found to be unchanged at 0.25 kg.

Explain why the mass of the rock sample remains unchanged.

121

(c) The rock sample was placed into 100 cm3 of water in a measuring cylinder. The
new reading of the measuring cylinder is 160 cm3.

Calculate the density of the rock sample.

density = glcm3 127

Ilum OvorilSS 3E End.or.Year tuaminaton 2022
Sciefl ce {Physics) (5076/02)
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1 A uniform m6tre rule is balanced at the 50 cm mark. Weights of 1.5 N and 3.0 N are
hung from the 10 cm and 40 cm mark respectively as shown in Fig. 4.1.

10 cm 40 cm 50 cm 80 cm

1.5N 3.0 N w
Fig. 4.'l

A \rveight W hanging from the 80 cm mark balances the system.

(a) State the principle of moments.

(b) Calculate the moment produced by the 1.5 N about the pivot and state its
direction.

moment = Ncm

direction = tll
(c) Calculate the magnitude of weight W required to balance the system.

weightW= ..........,.... N t3l

(d) Explain why the weight of tho metre rula has no effect on the value of weight W
needed to balance the system.

12)

llSS 3E Endd-Year Elaminrlion 2022
Scieoce (Physics) (5076/02)

PartnerlnLeaming
1 

.13

t11

I



BP- I 14

5

5 The temperature of a liquid, substance Y, is measured at regular time intervals as it
cools. Fig. 5.1 shows the graph that is plotted from the results.

temperature
"c

40

0 510 15 20 25 30

Fig. 5.1 time/ min

(a) Describe what is happening to substance Y during the following time intervals:

(i) otol min

(ii) 1 to '15 min

(iii) 15 to 30 min

(b) Explain using kinetic model why the temperature remains constant betwe€n
'l min and 15 min.

(c) From Fig. 5.1, determine the freezing point of substance Y.

60

20

0

t1l

t11

t1l

t1l

t1l

++.lL
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6 When switched on, the filament lamp shown in Fig. 6.1 loses energy by conduction,
convection and radiation.

argon

. metal filament

metal support

glass support

Fig. 6.1

Describe how enorgy is lost from the motial filament

(a) by conduction,

(b) by convection,

(c) by radiation.

I1l

I1I

121

7 A small rocket has a mass of 300 kg. The gravitational field strength is 10 N/kg.

(a) lt is launched upwards from the Earth and reaches a speed of 500 m/s in 3.0 s.

Calculate the average accelelation of the rocket.

acceleration m/s, [2]

(b) Calculate the average force fmm the engine needed to give this acceleration

Assume that the mass of the rocket remains constant and the average air
resistance is 1000 N.

ISS 3E EnM.Year Examination 2022

Scknco (Phy3ic!) (fl17902)

PartnerlnLeaming
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8 Fig. 8.1 shows a tank together with some of its specifications

tracks

Specifications

total mass 46 000 kg

total base area b.5 m'

maximum speed 60 km/h

marn gun 125 mm

Fig. 8.'l

(a) Calculate the pressure the tank exerts on the ground

pressure =,,,,,,,.,......., Pa l2l

(b) Explain why a tank uses wide tracks which allows it to sink less deep into mud as
compared to a similar tank with tha same mass but uses wheels.

tzl
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9 Fig.9.1 shows two empty metal cups A and B.

cup A cup B

Fig.9.1

(a) State which cup is more stable. Give two reasons for your answer.

The more stable cup is

reason 1

reason 2

(b) Cup A is completely filled with water.

(D lt is observed that it becomes more unstable.

Explain why this is so.

(ii) A larger force is required to get it to start moving.

Explain why this is so.

ilS.S 3E Endor.Year Eramination 2022
Scieme (Physi6s) (5075/02)
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Soction B

Answer all questions in the spaces provided

10 Fig. 10.1 shows a hydraulic system that is used to raise heavy rocks in a construction
site. The hydraulic system uses oil in an enclosod system with a small piston and a
large piston at opposite ends of the system.

The pressure exerted by the oil on both pistons is equal.

0.6 m

0.31m, 50N
lever

pivot

weight
5N

0,2 rq

atea = 1.2m2 small
piston

area = 0.05 m2

Fig. 10.1

A lever with a weight of 5 N is pivoted at one end and a force of 50 N is applied to the
olher end of the lever.

(a) Calculate the force exerted on the small piston when the force of 50 N is applied
on the lever.

force =..........

(b) Determine the pressure exerted by the small piston on the oil.

large
piston

N [2]

. Pa Lzl

ITum Over

rock
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(c) Determine the weight of the rock that is being lifted.

weight = N [2]

(d) The designer changes the lever of the hydraulic system to another lever made of
a lighter (but equally strong) material.

To lifr the same rock, state whether the force needed at the lever will increase,
decrease or remain unchanged.

(e) Explain why oil is used in this hydraulic system

(f) As the rock is lified at constant speed, state the magnitude of the resultant force
on the rock and explain how you obtained your answer.

111

[1]

l2l

ISS 3E End{t Ye.r Saminrtion 2022
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11 A copper bar of density 8.9 g/cm3, length of 20 cm, height of 9.0 cm and a width of
4.0 cm, rests on a horizontal surface, as shown in Fig. 1 1. 1.

9.0 cm

4.0 cm
20 cm

Fig. 1 1.'l

(a) For lhis copper bar, calculate

(i) the volume,

volume = cm3 [1]
(ii) the mass.

mass = ................ kS [2]

(b) The bar may be moved so that any one of its faces is in contact with the surfac€.

Calculate the greatest pressure that the bar can exert on the surface. The
gravitational field strength is 10 N/kg.

greatest pressure = N/cm'? [2]

XSS 3E Endd-Yerr Errninrtion 2022

S.ienc. (PtFic.) (5076/02)
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(c) One end of the copper bar is heated and it was noticed that the other end of the
rod felt hot after a short period of time.

State the heat transfer process and explain, in molecular terms, how heat from
the hot end of the bar reached the other 6nd of the bar.

(d) The copper bar is heatod until it melts.

(D ln the boxes below, sketch the arrangement of the copper molecules b€fore
and after it was in molten form.

before melting wtren melted

(ii) The molten copper is then recast into two identically sized rods and cooled
to the same temperaturs as the original copper bar.

State how the density and mass of each rod compares to the copper bar.

dsnsity :

mass :

- END OF PAPER -

l2l

t1l

l2l
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gte boalY.

{e} v=60cm3 E m=0^6lI .2509
{EltIty = mrY ; drfi**y : 250 / 60

_,t,i7 gr6m*

lll
111

tll
lll
Ill

tr1

il ia] For E$IIInBJE t|e sUnr d cbdfiSe morf,ents is equal to the

Anj[afCCCSES.OnEE aboul the same pint

{!} H=Fd lr= 1.5r{{l : 60 Ncrn (anti - dmtvrlse)

{€} tur s$aDart$, :l*er. IMa
(w r30) = i3 xtol * tl 5 r40|
Il 1* = 30 +Hl

W=3N

{d} The weight acts the ,pivot produaing ts turning effeat

w
t Fr poif r:aT

l1l

t1l
Itl
ttl

tl l

5 {{g} irismling

{ii) it i6 odidity,ng

{iii) il is aooltng

&! S&dance Y io lodng eneIgry to ths Srttorndhg, IIlc
kbI'lldecular bonds strehgthen !3 a 

'eell.
t!30€

ttl

tlt

{rl

Irl

111

6 tai tt c{ldrrcb lh&}tJ*h t !a rEld epport

{b) the rym* oar al s!* $a:E tt lsnts rs,,h*wrld{ les$ q$fisq
ar}d rber.
g*!E I?rE bms cdrYscdsn a.sranb.

(c) By idia-red radatixt

l1l

llI
tl1

l1l

Fartnerln Lea ming
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BP- 125

7 (a) a - (v-u)/t ; a = (500-0)/3

= 167 m/s2
t1l
I1l

(b) Fa - Fr - weight = ma ; Fe- 1000-3000= 300x 167
Fe = 54 100 N (accept 54 000N)

[1] ecf
[1] ecf

8 (a) W= mg =46000x 10 =460000 N
P=F/A; P =460000/6.5

tll

= 70800 Pa (accept 70769 Pa)

(b) The contact area of the tracks with the oround is laroer than
wheels. As P = F/A, the resultant oressure on the oround is low.

l1I

111

t1l

I (a) B
B has a larger base area.
B has a lower centre of gravity.

I1I
['l I for both

reasons

(bxi) The centre of gravity rises. l1l

(ii) The added water increases its inertia due lo increase in mass 111

PartnerlnLearning
125

I

I I



BP-126

{a} fs {umnm. tlla : E{-
{x} x0.&}* (5x 0.3} = {F x 0.2}

al 5 = 02F
F = 2075It

{b} P = FrA P - 2OI-i / 0.&5 (eco

= {150 Pa (ec0
tli
tll

i {r} Prsstre of cnl on ba8} trlton6 B equd

At lage pdori. !!,1! = n*Stt I 1.2 iecfi
rc{ttt=lSil (e[f)

Itt c{,
Itl6d

tl:

{rt

E'
nt

{d} ?he fie requte{t rX t*.te6e

ie) ol rs'|ol be $nprefsed

{f} Th€ regJNt tr brBe a@. ThE 6 becaus€ the 6iect is moYrE
* dtgtant so.od Yilh no ,ccehratirr and es t = ni6, lhe rEsultant
fue b ze.o.

1t l"X-*--=9r20x4=7?0c*t'

{*} ds&rty. tW . 8-9 ; nt I 72o
* 

; *TI*J r...*, 6.4s8 hs)

{t} slltdesf atea, A= 4 x9=scnf
reigtrt = mg - 6-41 x 10=64.1 N (ecf)

C'.*il ,rts1}r€. P -&LLr 36

= 1.78 l.l/crn'

{{} Gunduotion The ntsleules al the heated end vibratB f'3tg{,
coxiding with the nearby mdecule6 and transterarE f!€rrll$ €tBtly
Being a rnetal free electrcnE also help tranaler thetmal errcrgy

{dxi}

b€frr*llifirg

&l den*Y:mcirund

rh€nrmabd

hdr€drtleqe*ed

l1 I

tl I

[t] ea.n

PartnednLeaming
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rll

Irl

tll

I'I

ttl
NI




