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1

Answer all the questions in this section.

Which of the following correctly refers to 'open-mindedness' of a good scientist?

A Not falsely report one's observations to fit beliefs.

B Be willing to accept that something could happen contrary to popular belief

C Stick to the truth until the scientist's discovery is proven.

D Conducting the invesligation a few times to obtain reliable results.

The following hazard symbols are found on a bottle containing a chemical in the laboratory

Ill il

Which row conectly identifies the representation of each hazard symbol?

3 The following hazard symbol is found on the bottle of an unknown chemical.

What harm is the person exposed to if he does not handle this substance with care?

A The substance may cause damage to body parts in contac't with the chemical.

B The substance can kill plants and animals and harm the environment.

C The substance can damage body organs and cause cancer.

D The substance may explode and cause breathing difficulties when leaked in an

enclosed space.

2

t
a

I
A

B

c
D

irritant

conosive

conosive

irritant

explosive

flammable

explosive

flammable

conosNe

irritant

toxic

toxic

PartnerlnLeaming
49

t

I

I



BP- 52

4 Judy measured 5.0 g of salt and dissolved it in 30.0 cm3 of water.
What apparatus are able to accurately measure these?

A electronic balance and boiling tube

B test tube and measuring cylinder

C electronic balance and measuring cylinder

D electronic balance and beaker

5 Which process should be conducted before carrying out an experiment?

A analyse data

B recording data

C forming conclusions

D proposing hypothesis

6 Which one of the following physical quantities is conectly matched to its S.l. unit?

physical quantity S.l. unit

A

B

c

D

time

temperature

length

MASS

second

degree celsius

centimetre

gram
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7 The densities of three different substances are given in the table below

substance density (g/cm3)

liquid X 0.8

solid Y 0.3

solid z 0.8

Which of the follou/ing diagrams shows the observations conectly when the three
substances are placed together in a beaker?

ln the Periodic Table, in which direction does the properties of the elements change from
metallic to non-metallic?

A down the group

B across a period from left to right

C across a period from right to left

g up the group

9 Which of the following shows a mixture of elements?

DcBA

8
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10 Which substance is made up of four elements?

a LiNOs

g C6Hr2Oo

6 NaHCO:

D CH:COOH

11 Which of the following statements support that magnesium oxide is a compound?

Magnesium oxide cannot be separated into its components by physical
methods.

1

2 Magnesium oxide contains magnesium and orygen chemically combined
together.

3 Magnesium oxide cannot dissolve in water.

4 Magnesium oxide does not have the same properties as magnesium and
orygen.

A l and2only

B 2and4only

C 1,2 and 4only

D All of the above

12 The solubility of a substance depends on the . ..

1 nature of the solute

2 temperature of the solution

3 surface area ofthe solute

4 nature of the solvent

A 'l and 2 only

B 2 and 4only

C 1,2 and 4 only

O All of the above
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13 Which of the following mixtures can be separated by magnetic attraction?

A copper and gold coins

B iron pins and tin foil

C bronze and brass buttons

D silver and aluminium foil

Which one of the following statements about evaporation is conect?

A lt can be us6d to detec{ the use of illegal drugs at sporting events.

B lt can be used to check fur purity of food products.

C lt can be used to obtain water from seawater.

D lt can be used to obtain salt from seawater.

A group of students set up the apparatus below to obtain pure water ftom carbonated
drinks for their science experiment.

water in

J

carbonated
drink

J
water out

pure water
heat

Which of the following procedures would improve the efficiency of the process?

A reverse the order of theilow of water

B heat the flask with a luminous llame

C place the thermometer lower into the flask

D use a beaker to collect the distillate instead of a conical flask
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16 Three substances K, L and M are solids. The table shows some information about K, L
and M.

substance soluble in water soluble in ethanol

K t

L
,

M ,( t

Which of the following sequence of steps is required to obtain a pure, dry sample of M?

)

)

)

)

)

)

A

B

c

D

dissolve in
water

) filter ) evaporate filtrate

dissolve in
water

dissolve in
water

dissolve in
water

fllter

filter

filter

collect residue

dissolve residue
in ethanol

) filter ) collect
residue

evaporate
filtrate

dissolve residue
in ethanol

) filter )
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17 ln an experiment, two pieces of cardboard J and K, each with a tiny hole in the middle,
are arranged in a straight line.

Which of the following statements are true?

1 The candle flame can be seen by the eye at L.

2 lf cardboard J is shifted 3 cm to its left, the candle flame c:tn still be seen.

3 The experiment shows that light travels in a straight line.

4 lf cardboard K is shifted 3 cm to its right, the candle flame cannot be seen.

A l and2only

B 2 and 3 only

C l and3only

D 1, 3 and 4 only
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18 Tricia stands 2.0 m in front of a minor. A pot of flowers is located 4.5 m behind her.

4.5 m
H

2.0 m

What is the distance from Tricia's eyes to the image of the pot of flowers?

A 4.5 m

B 6.5 m

C 8.5 m

D 13.0 m

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

lamp

oP

Ro

Which of the following statements describe the image of the lamp formed by the plane
minor?

A The image is formed at P and is real.

B The image is formed at R and is real.

C The image is formed at P and is virtual.

D The image is formed at R and is virtual.

?
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20

21

The diagram shows a ray of white light that is dispersed by a glass prism. A spectrum of 7
colours is produced.

white light

1

2
yellow
3
4
indigo
violet

Which of the following shows the conect list of missing colours, 1,2,3 and 4?

Which statement is true about an unicellular organism?

A All of the organism's functions are canied out by a single cell.

B The organism consists of many types of tissues.

C Each cell specialises in performing one specific function.

p There is a division of labour in the organism amongst tissues, organs and
systems.

1 2 3 4

A

B

c

D

red

infra-red

red

red

green

red

orange

orange

orange

green

green

green

blue

ultra-violet

ultra-violet

blue
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The diagram shows a structure in the human body. Use it to answer questions 22 and 23.

Al Which level of organisation best represents the diagram above?

A cell

B organ

C organ system

D tissue

23 Which of the following describes the function of structure H?

A controls cell activities

B controls substances that enter and exit the cell

C stores water and nutrients

o site of chemical reactions

24 The diagram shows a specialized cell from a plant.

Which function is the cell modified to perform?

A photosynthesis

B storage of food

C exchange of gases

D absorption of water

H
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25 Which of the following statements are examples of division of labour?

1 The heart and blood vessels form a network to transport blood around the
body.

2 fhe nucleus in the cell carries genetic information for cell division.

3 Chloroplasts carry out photosynthesis by converting light energy to chemical
energy.

The transport system of plants canies food, mineral salts and water
throughout the plant.

A l and2only

B 2 and 4 only

C '1,2 and 4 only

D All of the above

26 Which of the following shows how bacteria can be beneficial and harmful to humans?

beneficial harmful

A

B

c

D

bacteria are found on our skin

bacteria break down waste matter into
harmless products

bacteria can convert milk into food
products like yoghurt

bacteria produce toxins that can
cause food poisoning

bacteria come in different shapes and
sizes

bacteria found in our intestines digest
food

bacteria can cause our food to spoil

bacteria living in the mouth can cause
bad breath
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27 Which of the following indicates the effect of expansion on the mass and volume of
matter?

mass volume

A

B

c

D

increases

decreases

remains the same

increases

remains the same

decreases

increases

increases

28 Which observation demonstrates that matter exists as tiny particles in constant, random
motion?

A lce melts at room temperature.

B lron can be beaten into sheets.

C Some gases are less dense than air, while otheG are more dense than air.

D The aroma of fried rice fills the room when its container is opened.

29 When an inflated balloon is placed in the refrigerator, the gas particles in the balloon

A move slower and become further apart.

B move slower and become closer together

C move faster and become closer together.

D move faster and become further apart.

30 During the process of boiling a liquid,

A the particles throughout lhe liquid lose energy.

B the particles throughout the liquid gain energy.

C the particles at the surface of the liquid gain energy.

D the particles become closer to each other.

End of Paper
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1

Answer all questions in the spaces provided

Danial was tasked to investigate the most suitable material for table tennis balls.
The manufacturing plant uses celluloid to make the table tennis ball shown in Fig. 1.1.

Danial is considering plastic as an alternative material as he believes that this will enable
the table tennis ball to rebound to a greater height upon contact with the table tennis
table.

Fig. l.'l

(a) State the hypothesis in Danial's experiment

(b) State one variable that should be controlled

(c) State the independent variable in this experiment

t11

(d) The diameter of the table tennis ball is measured to be 3.88 cm using an
instrument as shown in Fig. '1.2.

Fig. 1.2

(i) State the name of the instrument in Fig. 1.2.

3.88

PartnerlnLeaming
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(iD A zero enor was identified in the instrument in Fi9.1.2. lts reading is
- 0.02 cm when fully closed. Calculate the actual diameter of the table tennis
ball. Show your working clearly.

actual diameter = t1l

lTotal: 5l

2 Fig. 2.1 shows a diagram of a brick apartment building.

window pane

brick

Fig.2.1

(a) Define "strength".

I1I

(b) Give a reason why the strength of the material is important to the structure in
Fig.2.1.

tzt

(c) Given that brick is a poor conductor of heat, explain why it is a suitable material
for the apartment.

t11

[total:4]
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3 Calista is tasked to investigate the density of an inegularly- shaped object for a proiect.

She first measured the mass ofthe petri dish and then the mass of the petri dish with

the objecl using an electronic mass balance as shown in Fig. 3.1 and Fig. 3.2

respectively.

petri dis object

Fig.3.l
(a) Calculate the mass of the obiect.

Fig. 3.2

mass of object = t1l

(b) Given that the object has a volume of 1 .4 crn3, calculate its density.
Give your answer to 2 decimal places.

(c) Calista placed the same object into a beaker of pure water. The object is removed
from the beaker, dried with a piece of cloth and then transfened into another
beaker of solution X. The results are shown in Fig. 3.3 and Fig. 3.4 respectively.

object

pure water solution X

Fig.3.3 Fig.3.4

With reference to Fig. 3.3 and Fig. 3.4, compare the density of pure water, and
solution X. Explain your answers.

t2t

-

PartnerlnLeaming
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4 Table 4.1 shows the properties of three unknown substances, J, K and L

Table 4.1

(a) Define the letm compound.

(b) Use Table 4.1 to identify J, K and L as an element, a compound or a mixture.

K:

t1l

J

L: t2t

ffotal: 3I

substance ability to break down when
electricity is passed through it

ability to be separated by
physical methods such as

filtration

J
breaks down when electricity

passes through it
can be separated by physical

method

K
breaks down when eleclricity

passes through it
cannot be separated by

physical method

L

does not break down when
heated and when electricity

passes through it

cannot be separated by
physical method
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5 Solubility refers to how well a solute dissolves in a fixed volume of a particular solvent.
Fig. 5.1 shows the solubility curve of two substances, P and Q.

maxrmum
mass of
substance
dissolved in

1 00 cm3 of
water
(g/100 cm3)

120

110

100

90

80

70

60

50

40

30

20

10

0
0 20 40 60

temperature of water (oC)

Fig.5.l

80 100

(a) (l) State the temperature in which both substances P and Q have the same
solubility.

tll

(iD With reference to Fig. 5.1, describe what you would observe when 50 g of
substance Q is added into 100 cm3 of water at 90 'C.

t11

(iiD With reference to 5.1 , explain your answer in (ii). Show your working in your
answer.

rnce Psubst

,

(

substance a4
/

I/J,/II/zfl

-r2t- III

fa

=t

-/-

I
Z2:

PartnerlnLearning
68

121

BP-70

I

I I

I



BP-71

(b) A student ground another sample of substance P into a fne powder and repeated
the experiment using powdered substance P.

Explain how grinding substance P into fine powder would affect its rate of
dissolving in water.

t2t

lfotal: 6]
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6 A ceramic cup is coated with paint T. A sample of paint T is sent to the laboratory to
check whether it contains banned chemicals that are harmful to the human body.

A paper chromatography test is done uslng T and three chemicals, X, Y and Z that are
known to be harmful to the human body. Fig. 6.1 shows the test results.

start line
Fig. 6.1

(a) Explain why the start line is drawn in pencil-

t11

(b) From the results, state whether paint T is a pure substance or a mixture. Give a
reason for your answer.

l2l

(c) Using the paper chromatography results in Fig 6.1, explain whether paint T is
harmful to the human body.

l2l

a

o

o

o

a

o

Y zxT
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7 Water covers about 80% of the earth's surface. However, most of this water is trapped
in oceans and ice caps.

With advancement in science and technology, reverse osmosis has become a highly
reliable method to obtain clean drinking water from used water.

Fig. 7.1 shows a simplified version of the reverse osmosis process

Reverse Osmosis
Pressure

contains
untreated
liquid

contains liquid
that has passed

through the
partially
permeable

*10{}
c.

a.
a*

-

S ou rc e : http thrtlt f lt e N ate r - camni ni d e s - R e ve E e O s mos i s. a s p x

(a) Describe how the partially permeable membrane can help to reduce the
concentration of disease-causing microorganism in the liquid that has passed
through.

121

(b) Predict what would happen if pressure was not exerted in the region containing
the untreated liquid.

t11

(c) Suggest a reason why processes such as reverse osmosis are important to
Singapore.

tll

[Total:4]

High concentration of
disease-causing microorganisms

Partially permeable

membrane.

Water molecules and dissolved
salt

Low concentration of disease-
causing microorganisms.
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I (a) Fig. 8.'1 shows a ray of light passing from air to glass.

ait

Fig.8.1

(i) On Fig. 8.1, draw and label the angle of incidence with (i) and angle of
refraction with (r). tll

(ii) Describe and explain the change in the path ofthe light ray as it travels from
air into glass.

l2l

(iii) On Fig. 8.1 , draw the path of the light ray as it exits from side QR to the air.

tll
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(b) Fig 8.2 shows Tommy standing at the edge of a pond. Tommy tried to catch the
fish with a spear but failed. He realised that he should not aim exactly at the fish.

Tommy

h

,.lga
'rta+

Fig. 8.2

Explain why he could not catch the fish when the spear was aimed at the apparent
position of the fish.

t1l

(c) To limit the spread of the Covid-1g virus, there has been an increasing use of
elec{romagnetic radiation to sterilize rooms and detect a person with feverthrough
thermal imaging cameras.

(D Name the type of electromagnetic radiation that can be used to sterilise
rooms.

tl l

(ii) State the type of electromagnetic radiation used in thermal imaging
cameras.

t11

(iii) State the benefit of light in our lives and the harmful consequence of light in
our lives.

benefit: ... . ...

121
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I (a) Fig. 9.'l shows a cell that was discovered by a group of scientists on a remote
planet.

flagellum
cell wall

chloroplast

vacuole

Fig.9.1

With your knowledge on cells, explain why the scientists could not agree on
whether this cell originated from a plant or an animal or both.

(b) Judy says that the heart is a tissue and not an organ. Do you agree or disagree
with Judy's claim? Explain.

t2t

[fotal: 4]

121

,..

att

a
. 'o j- .-S

t
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't0 Table 10.1 shows information on three substances.

Table 10.1

With reference to Table 10.1,

(a) State the physical states of the following substances at room temperature.

(D substance W t1l

(iii) substance Z t11

(b) Draw how the particles are ananged in substance Y at room temperature in the
box below.

t11

(c) Explain, in terms of particulate nature of matter, the change in state that occurs
during boiling.

ftotal: 5]

End of Paper
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A B BA

2

Q/Ho. Answer Marks
1 a ) Table tennis balls that are rnads of de[g are ebie to

hhher &)hht conpared to table tennis ba's nEde of
reboufid to a
eelluloid.

B1

b) B1. sudbcrJmatedal that tic tablc tennis ball robolnd trorn
. hebt from wftbh bello are dopped.
r Sizetuolurnelrnas3 of the ball

any , point

c) lndop€ndenl variable: matedal of th€ liable tannis pdl B1

di) Diglalvemier calber

A: r*nor error e.0. 1 letter tvong sp€llrE

B1

ii) Obs.rvod R€.ding = 3-EE crn
Fhal reading = Ob6en ed ,€adin0 - zerD error

=3.tE-(-0.02)
- 3.90 crn or

Actl.l DiarrEEr = 3.EE + 0.m
= 3.S orn

vrorkrrg
neoded to

s@te
B1

R: no units

T=5

2a) The shength of a nElerbl b the ability t0 vyiftstand I suprarl a heaw
load withoul cfianoino its shape permanendy.

B1

b) The ap.ftrnent needs lo withstand lpaw load vrithout chanoino shaoe
11l from the weioht ot oeopae and fumlture resllino in it [1]

R€i.ci:
. Heavy r ,inds or whds.
o Wthstand hoaw \rEiOtJt witiod nBkino ret€rencE to conaert3 o,

buiHing.
o *rndure of the bulldlm (from *em ol cuesdon)

I
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c) It doe3 not corldud heat vre[, lho aoartnor* can ba ked cool on a hot
day.
Ar can insulate againsl cold a* from ouGide.

Reiect:
. Ptsv€nl building from g€tling too hot (udo ebboraton about

condition outside E.g. hot day. swnmer ). Hous€ {gll not catdl on tre.
o Link heat b huridity
. Fcople v# not get scalded
o &ictts r{il hd expond .nd .rrd(.

B1

T=4

3a) rnass of the objed = 2.15 g - 0.€ g
_ 1.67 e

81
R: no unils

b) densitY = ;1Ess / vofumo

=1.67t1.4
= l. 19 Slc.rf (allol ec'f e.g. niass)

c) Solutbn X has g qr€ajlgEleE4! lhan pure watar. 11l

The ot{ecl lloelad in solulbn X. sugg€sting that is bss donse than
sobtbn X h.t it sar*( in pur. lyalar, suggc$ir€ tfiat b dongGr than st.le
!8&

\rolkhS
needed to

s6t6
M1

A1

No uniE
(ninus 1

lata I for
qnE)

B1

B1

4a) A compound@thd are chemixllv
@big9dtogelh.r.

B1

b) J: mixture

K corpound
L: elarnor$

A[iErd

1m - 2 corect
2m - 3 conetl

g2

T-3
5ai) lo"C B1

2
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aii) SomE ggElitp.S! wil &&i[i&glgD!g in rEter
A form a pggpgryq in waier.

A: Nol all of substanca Q w l disso[e in lvabr

E1

aiii) Solutilly of sub.t8noe O at #9 in 100 cm3 of vrater = !9J
Only 30 g of Q will dbsolve.

The remainirg nars = &lg:3qg of Q !eE!!t-i!!guhle in $6ter

P ffiino Pto issuf,B h snELr saze , incrsasss tll€ GrDos€d flIttao
rca of!s!!ltslr!|&&ro
O: Fffibr rate of dbsolvino

B1

rrorking
needed to

$oora
61

b) 81

B1

T=6
6a) Fencil ine doe3 not dbsohE/is insoluble in the solvent

and hence does It

Mirtrre.lll Tvro dvaCsmE/cornEn€nB arB Drosant.[1 I

Rqrct: doE

B1

b) 82

c) T is not harnful. lllConoonants of Tdo bot match thoso ofharmful
dre. tll
l66gpd: All the harmfulchemicals are not pres€nt in T.

BA

7e) P: A Partially permiable membrane is used to <nsure that particl€s
sucti as the disease -causing or ganisms that are bkroe(,than its pores
will not be able to pass throuqh tl l

R : this allows the rFp,a{iti,qf . of the dillilc:lglrlg*istgggi0Ell!
from the water moleruler and dissolved salt, rsducino fte conentation
6f disease -causing mkroorgamiJins,/rontenin ted rrrEt€.. [l]
&

P A partially permeaUe menorena alorrr' sonF sl.lbEilancas b ESs
Urrouoh br.rt not others 11;

R:9!!-@!!gEtaE l (e w€trt molorulcs and dissotued 3.lB rr.
.ble to lgttlll&sg[
O: Obeass-caueihg nictoo,gantsnrs tre lrrger and vwuld b6 Enlngl in
ths rnanlbrEne.

T-5
n

b) The process rrrculd EEg dace over a !g!gg period of tific. Elt

c) $HngBpore has a shortage ol nafural resourceg gucfi as u6ter.

Reverse osnpsb can help Daovide for gnoaoorc's yvaer fteedsJ
shorboe/bck of urater sources.

B1

3
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BP-83

0 m: if just stab that Siiqapors has a shorlag€ of natural r*ourc6s
Anslrers must b6 linkod to addressino Smqapor€'s !!,aler ne8ds

T=4
8ai)

P R

I

a00 - ill
o

As th6 ray ot light travak from a optic€lly l63s d€n€e {air) to lll oeticallv
d6nss rnadiJm (h olass), its 3red dacr$ses rt,
it wil be r€hact€d / beld t€war& th€ norrEl.[lI

B1

B1

B1

aiD

aiii) Refer to diaoram above: e[Drgant ray srBuld mt bend. [11 B1

b) lEgg €t apparent poailion),of thc fsh ii lhE3IJ@[JEjSIdIg{liU
du€ b r€fradio{r.
or
l4[gl poafrion ol ftsh b la!,l}r th6n th€ aos'srt ooslion of th€ imege
of the fish.

uitreviol€t lglrt
A Uv [gm

lnfrefed radiation

B1

cD B1

cii) I'I

ciii) Bonofit: alMUglg-Sgg at night

Harn{d;
o l{Srl can denEg6 oti€.b such as phdoa
o lrTacts the sbaphg rornho/cyd6 n€l3tively
r Aficclr thc rigrdbn of binb.

Artificiel l[hts confur thc bir& who dcpend on sun light b
SauSo the change iB s6a$on

s2

T-9

9e) P/R: Pressnc€ of flaoellrn nrarw vacuoleg shou,s that th,s
oroanisn is an aninEl. ll has aniryE, o*Jin.

P/R: Presence of chlorophst/ c€ll wafi sho\,'is that thb oroanism rs a
olarit. ll has plant orioin.

ot

B1

4

PartnerlnLearning
81

"{-

I

I

I

I



BP.84

1m; identitv or* *Brd"rrrc each and !o gxEfFin anirnal and ohttl olhiF
resoectivelv.

b) Oisagr66. [1ml

The heart s an organ rnade up of g@!-UE-g[.!!!w workrno
tosether b carrv out a so6ci6c fundion.

Or

The heart is an org3n @ ['lml
srrch ae r $cie tb$s, blood vesel, frt tissue, nalvou6 li$9rra.
oonr€clive lissue that work tooetier to ourrrp blood.

BI

B1

T-1
1oal

.ii)
Substance W: E
$ubstance Z: $gl!g!

Parriclos should b. of trc gq2!g
ggb& arrang€rn€nt. stll g@ togeth€r

rl

'(

B1

B1

B1b)

C Fertdes Ej!_heat glgw to flpve hs?Er and fu]ther apad from one

anotfier.

Th€ ps i.Jas evontu&lly oein snouoh enBroy to ov€rconB thE drono

forces of attrldion batlc,e€n them where liouil beoome oad to trpvino

et hidr so.ods in atr dk€clions.

B1

B1

T=5

5
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