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1. The number of organisms In 2 pond community Is shown in the table below.

Organism Number

Frog

Tadpole

Goldfish
Dragonfly
Dragonfly Nymph
Tortolse

Water Lily

Hydrilla
Duckweed

RBio ol |n -l ool

How many populations are there in the pond community?

(1 6 : @ 7
® 8 4 o

2. Study the diagram below.

Which of the following statements best explains whether the diagram above shows a community?

cor:;:;:n!? Reason
t) No A single tree is too small to be a habitat.
{2) No There are no plant populations for the animals to feed on.
{3) Yes There are different types of animals living together on the tree.
{4) Yes There are difisrent populations of organisms living together on the tree.
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Study the food web shown below and answer Questions 3 and 4.

1)
@
)
{4

/</'

\\#P”/r \/

How many consumers are there in the food web above?

(1) ¢ @ 2
G 7 @ 8

Which one of the following organisms is both a predator and prey?

() M @ a
3 R 4 s
Study the food web below.
Do /B
'\A
C/

What would be the immediate effect on the populations of organisms B, C and D when
the number of organism A decreases drastically?

8 C D
decrease decrsase increass
decreass increase increase N
increase increase detrease
increase decrease decrease !
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Which of the following statements describa how planis adapt to obtaln more light?

A
B
C
D

(1
(3

Growing on the branches of trees.

Growing out of the surface of the water.

Stems that can twine around and climb up support.
Growing on the forest floor that is less exposad to sunfight.

A and D only (20 BandConly
A, B and C only {4 B,CandDonly

Which of the following describe structural adaptations for living in a hot and dry environment?

A
B
Cc

(1)
&Y

Piants have fleshy stom full of water,
Animals stay underground In the daytims and hunt at night.
Animals have large, flexible ears which are exposed to the sumoundings.

Aand B only 2) AandConly
B and G only 4 ABendC

Fanaieﬁreﬂiesoﬂmgiveoutaiightsw.%enamalespotsmesa signals, it would respond
Mﬁxﬁsmlﬁghtégnalmdﬂydosermﬁmfmalemmatemit Sometimes, the female would

aat the male rather than mate with It.

fomale

female firefly gives out light a male firefly approaches in response

to the female’s signal and gets eaten

Which of the foflowing correclly matches the observations above with the type of adaptation?

)
(2)
@)
4

Observation Type of Adaptation
The female firefly eats the male firefly. behavioural
The female firefty has a body part thet produces light behavioursl
'memaleﬁreﬂyﬂiesclosarmmfemaletombmit structural
Therr@eﬁreﬂymspondstoﬂwfemmiwomﬁgat. structural
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Study the information about plant X below.

unpleasani-tasting leaves and bark

magnified view

Which of the foflowing la the most likely purpose of the adaptations of plant X shown above?

{1) to prevent predators from eating the leaves

{2) to reduca the rate of water loss on a hot day

(3) todeter plant-eaters from feeding on the plant

(4) 1o allow the branches to climb and reach towards sunlight

Page 5 of 1§
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10.

11.

-

Two different types of plants found during winter are shown in the diagram below.
~ SNOW

plant F plant G

During winter, the ground s frozen and little water is avafiable. The heavy snowfall wil also weigh
down the branches of trees and cause them to break. Plant G sheds its leaves before winter while
plant F does not. The diagram below shows the feaves of plants F and G.

Leaves of plant F Leaves of plant G

Based on the information above, which of the following statements best describe how the plants
are adapled to the winter conditions?

Plant F PlantG
{1) | increase weight of snow on the branches allow maximum rate of photosynthesis
(2) | decraase welght of snow on the branches reduce water loss
{3) aliow maximum rate of photosynthesis increase weight of snow on the branches
{4) reduce watet loss _ aliow maximum rate of photosynthasis

Which one of the foliowing is not a direct cause of global warming?

(1)  buming of petrol in vehicles

(2)  cutting down of irees from the forest

(3)  disposing of itter into rivers and lakes

{4) releasing of greanhouse gases into the atmosphere

Which one of the following is an exampile of Man’s negative impact on the environment?

(1) recycling weste

(2}  mining coal from the ground

{3)  replanting trees in deforested areas

{(4)  limiting the number of wild-caught animals

Page 6 of 15
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13.

14.

The diagram below shows the parts of a fliower.
K X
BN “'

Which of the following correctly shows what would happen to the parts of the flower afier
fertiltsation?

Develop into fruit { Develop into seeds Drop off

(1)
)
(3)
(4)

<8

X|=(x|<
slx|<|x

The diagram below shows the female and male reproductive parts.

Femaie Male
Which of the following is correct?

Produce(s) the female Produce(s} the male |
reproductive cells reproductive cells
1) C D
(2) ¢ E |
(3) Aand 8 £ :
() Aand B DendE !

Page 7 of 16
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16.
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Vanessa carled out an experiment by splitting the stalk of a white fiower into two equal paris
and immersing each part into biue-coloured and red-coloured water as shown below.

. red-coloured
water

After 8 hours, what will Vanaessa likely observe’?

(1)
@
(3)
(4)

The white flower turmed red.

The white flower tumed blue.

The white flower tumed pumpis.

Half of the Rower turned red and the other half tumed blue.

Jaffar wrote some notss about the digestiva system but they were jumbled up,

Arrange the following staps to shaw what happens to food as it moves through the differant parts

of the buman digestive system.

A Food Is chewed into smaller pisces,

B Water is absorbed from undigested food.

cC Strong muscles mix smaller pieces of food with digestive julces.

D Digestion s completed and digested food is absorbed into the bloodstream.

E Smaller pieces of foed are pushed through a muscular tube with no new digestive juice

A>C>E>B->D
A>E>C>D->8
CIADE>B2D
C>E>A>D>B

Page 8 0f 15
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17.  John kicked a foothall into the air as shown In the diagram below.

w—————
- -

_ground
Which one of the following graphs shows the gravitational potential energy possessed by the ball
as it moved from point A to C7
Gravitational Gravitational
potential energy potenial
(1 (units) (2) (units)
'
> P>
A B C Points A B C Points
Gravitational
Gravitafional N
potential ensrgy ?:‘;iaﬁ:)ual energy
(3} (units) (4}
A A
> >
A B C Points A B C Points
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19.

Alison did the following actions:

Rubbing her hands together
Jogging on the school's frack

Which of the foillowing shows the corract energy conversion for both actions?

{1)
@
)
(4)

potential enargy > sound energy > heat enargy

kineticenergy > potentlalenergy > sound energy

polential energy > Kkineticenergy 4 soundenergy + heatenergy
kineicenergy > potentialenergy 4 heatenergy 4+ sound energy

-

Harry held a steel rod and & copper rod an equal distance from two identical magnets. The
d!agrambabwshomﬂwtopvbwofﬂwsetw,hefoman&aﬂarﬁmmdsmmlwsed.

BP-~232

Magnet E steel rod Magnet % stoel rod

Magnet copper rod Magnet copper rod
‘ %

Bofore rolease After rolease
Top view

Afier both rods were released, the steel rod was cbserved to roll towards the magnet, but the
copper rod stayed in the same position. .

Based on the observations, which of the following statements are definitely true?

A
B
G

(1)
(3

Steel Is a magnetic material.
Magnetic force can act at a distance.
The copper rod is too light to be attracted by the magnet.

A and B only (2) AandConly
B and G only (4) A.BandC
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Jun Ming gave the bax below a push from the starting position as shown In the diagram below. )t
slid and came to a stop. He measured the distance rmovad by the box. He repeated the experiment

two more times, pushing the box each time with the same force.

distance moved

Sfalfﬂg posifion surface A
He then repeated the expariment on surfaces B, C and D. Ha recorded the results in the
tabia below,

Distance moved {em)
Surface 4y 2% fry 3Mtry Average

A 4.2 4.8 52 4.7

B 8.1 1.7 7.5 7.8

c 12.0 12.2 113 11.8

D 88 102 9.9 0.8

Based on Jun Ming's results, which surface will cause the most wear and tear of the box?

(1) A
8 ¢

@
(4)

The dlagram below shows 4 bulbs, BY, B2, B3 and B4, connected to 2 batteries.

One bulh fused and none of the bulbs could fight up.

81

>
rmd

{ il

B2

B3

Which of the bulb(s) could have fused to cause this resulf?

(1) Bt
3) B3

(2)
4

Page 11 of 15
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22.  Two bulbs fit up with equal brightness In a clrcult as shown In set-up 1 below.

S]] fu—
039

A

Y

Set-up 1

in set-up 2, a third light butb was added to tha clrcuit.

—II]F—
© ®
&

Set-up 2

What would be obsarved about bulb A's brightness in setup 27

{1) It would not ght up.

2 It would be less bright.

{3} it would fight up more brightly.

(4) I would light up with the same brightness as before.

23, Which of tha following actions will help to conserve electricity?

A Use enargy-efficient appliances.

8 Tum off electrical appliances when not In use.

C Usa the water haater when bathing on a hot day.

D Koep electrical appliances switched on, In standby mode, when not In use.

(1) AandBonly {2) A, CandDonly
(33 B, CandDonly 4 ABCawdD

Page 12 of 18
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24. In a dark room, a torch, a wooden cube and a rubber ball were amanged in & straight line as

shown below,
5om S5cm
D -
torch wooden cube  rubber ball soreen
Which one of the following would most iikely be seen on the screen when the torch was
switchoed on?
(1) {2}
(3) (4}

25, Mr Hafiz placed three different rods in hot water to find out which was the best conductor of heat.
On the dry end of each rod, he attached a nail with some wax. When the wax meits, the naifle

wilt drop.
(" ;'
{ " ;‘ -
b % ' rod
* & L4
\ e wax
hot water e T 2

nall

To conduct a falr tast, which of the following variables must he keep the same?

A mass of naiis

8 amount of wax

C material of rods

(2] fime taken for the nal to drop

(1} AandBenly {2) CandDonly
(3) A, Band Conly : 4y ABCandD

Page 13 of 15
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Pelling fook 4 identical beakers and fillad tham with water to a height of 8 cm.

Sha placed 4 different objects, J, K, L and M in each beaker. Then she measured the height of
water in the beakers as shown in the diagram below.

| | b |
e T s W e [ e

Based on her obsarvations, which of the following are cormect conclusions?

A Object J has the smallest mass.

B Object L has the greatest volume.

C Objects K and M have the same mass,

D Oblects K and M occupy the same amount of space.

(1)  AandConly (2 BandDonly
{3) A, BandConly 4) AB,CandD

Pape 14 of 15



BP-~237

27.  Jeremy lowered a bar magnet Into a container of steel pins as shiown In the diagram below.

s BAr MagNet

Then, he counted the number of steel pins that were atiracted to each of the parts marked

X YandZ,
Which one of the following correctly shows the most likely number of efoel pins attractad to the bar
magnai? .
Number of steel pins attracted
Part X PartY PartZ
(1) 2 4 11
(2) 0 ] 2
) 8 2 )
(4} 5 5 5

28.  Geraldine made an electromagnet using two battaries, an iron nail and & plece of wire. She then
brought some sieal paper clips near the slectromagnet as shown in the diagram below,

stes! paper
clips

bt -

%‘%’ _

wire

Geraldine counted the number of steel paper clips aftracled by the electromagnet. If she wants
more papet dips fo be atiracted by the electromagnest, which of the following should she do?

Use a fonger wire,
tsa more baftaries,
Usa heavier stesl papar clips.

Increase the number of colls of the wire around the iron nail.

A and C only
A, B and C only

(2} B and D only
(4) B, CandDonly

~ END OF BOSKLETA ~
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FI3REs 0

Wite your answers o questions 29 o 40 in the spaces provided.

29.  Shawn carried out a study on animal X by seiting up two cages. Hs placed 70 of animal X In
cage 1, and another 70 of them with several animal Z In cage 2, for three years and provided
them with enough food and water throughout. The tables below show his resuits.

Year 0111213 Yoar 0|11213
Number of Number of
animatx | 7017410972 | animaix | 70|88 71]70
Cage 1 Cage 2
(Animal X only) {Animals X and Z)

(a)  Desciibe and explain the changes in the population of animal X in cage 1 from;  [2]

Year0to 1:

Year1to2 _

{t) Basad on the two tables above, siate the effect of the presence of animal Z on the
population of animal X over fhree years. M

Page 2 of 17 | /‘
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The food chain below shows the refationship between organisms in a habitat.
grass => animai P = animal K

(a)  Whatis tha mostlikely effect of increasing the population of animal X on the population
of animal P7 Explain why. 12

Animal K was then totally removed from the habitat. The population of animal P was studied
ard shown in the graph below. The habitat recsives heavy snowfall during the winter months
of Docember to January.

Number of B ]
animal P

T T T T T T+
Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug

(b} Explain how the heavy snowfalt most kely affects the grass population in this
habitat. - 11]

-

{c}  Based on all the information above, describé the change in the number of animal P
from Cctober to December each year. Give a possible reason for the change. [1

(d)  Whatls a disadvantage for animal P if its population size continues to increase?  [1]

—

Page 3 of 17 I /}
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31. Pregnant polar bears bulld dens in the snow before glving birth as shown below,

temperalure outside: -50°C

e ]

(@) State whether buikling a den is a behavioural or structural adaptation. 3]

(b)  Based only on the information given above, state two advantages and explain how
building a den helps to increase the changes of survival of the cubs instead of being
out on the ground 2

Advaritage 1.

Advantage 2:

The diagram below shows the hair of the poiar bear.

_.~ outer layer of haw
thick hair

{ayer of air

gkin

(¢)  Explain how thé thick hair of the polar bear helps it survive the cold environment. [1]

BP~242
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Zhiming performed three different activities, X, Y and Z, for 30 minutes.
The three activities are as follows:
X Strolling with his dog at the park.

Y Taking an aftsmoon nap on the bed.
Y4 Playing a gaine of basketball with his friends.

After each aclivity, he immediately measured the number of breaths he lock in one minute
and recorcled the readings in the table below.

Activity Number of breaths taken in one minute
1* reading | 2™ reading | 3 reading | Average
X 21 22 V.1 21
Y 12 16 14 14
Z 48 45 44 45
(g) What was the aim of his experiment? il

®)  Explain why Zhihﬂng’s breathing rate increased when hig activity gets more intense,
X

(¢}  Boiain why Zhiming recorded three readings for each activity in the table above. [1]

v

BP~243
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33, Jaime recorded her heart rate during two activities, resting and running, in the graph below.

Heartrate |
{beats per
minute)
L /. >
Resting Activity
Explain why her heart rate needs fo increase when she was running. [2]

Page 6 of 17 — _~



34.

The diagram below shows organ systems P and Q in the human body.

Organ system P Organ system G

Organ system P works closely together with organ system Q fo provide an important function
in the human body.

{a) Name systeme P and Q and siate the funclion that they perform together. 2]
systemn system
{system P) (system Q)
work together
Function:

Mr Lim was in a car with a seatbel! strappad on when he met with an accident. He knocked
his head and got a cut but his brain was not affected.

(b}  State the function of organ system P that pravented My Lim from gefting a brain
injury. 1]

BP-~245
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35 Mr Chan conductod an experiment by [ifting a file to point X and releasing it. He placed a
datalogger with sound sensor on the floor to measure the amount of sound the file

made when it hit the floor,

>~

datalogger with sound
sensor attached

(@)  Why must Mr Chan remain silent when he was conducting this experiment? K]

{b)  Filiinthe boxes below to show the mein energy conversiona as the file dropped to

BP-246

the floor. {1l
Bnergy energy energy energy
(file at point X) (file dropping)} {file hits the floor with a thud)

Page 8 of 17 I /1



(Continus from Q35)

Mr Chan repestsd the experiment with different heights of point X and recorded the readings
from the datalogger in the table below,

(€)  Inthe table below, fll in the possible value for the amount of sound measured by the
sound sensor when the file hit the floor. 1]

Distnace between point X Amount of sound measured
and the floor {cm) by the sound sensor {units)
40 20
60 45
80
100 84

Mr Chan removed all the worksheets from the file.

(dy  What would ha obsarve about the amount of sound defected by the sound sensor?
Explain your answer in terms of energy conversion. ¥4

—n- —

BP-247
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36.  Springs are used in a peg as shown below. The arrows show the way the peg is squeezed at
the handles to open Hts grip.

grip
handles not squeszed handles squeezod

Aﬂeersngqueezasthepegandreieasask.ﬁmpegmnhddherwwalupmmeﬁmas

shown in the diagram below.
Front view . Side view line
ine peg
i
{a) Expiain, in terms of forces:
i) How the spring keeps the peg closed, {1]
(in) How the peg prevents the towel from slipping down. it

Page 10 of 17 I /I
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(Continue from Q36)

Mrs Tan wanted to investigate the effect of a force on fwn 12¢m springs, M and N. She placed
a 100g load on top of each spring and measured their new lengths as shown in the diagram
below.

100¢g

Scm y §
6 cm

Spring M Spring N

(b) Based on the resuits of Mrs Tan’s investigation above, explain in terms of forces, which
spring. M or N, should bs used for the pegs so that they can hold the fows! mora tightly.
(21

Page 11 of 17 I /!
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valli constructed a circult using 2 batteries and 2 bulbs in working condition. She added two

switches, P and Q.

She opened and closed the switches to investigate the number of bulbs that lit up. The results

&are shown in the table below.

Switch Number of
P Q bulbs 1it
7 open open 0
open ciose 1
close open 0
closs close 2

(a) Based on the cbservations, draw the circuit diagram that Vaili had most likely
construcied. Label switches P and Q clearly.

(b) Give one advantage of using a swilch in an slectrical circuit.

@l

{1]

Page 12 of 17
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38.  Janelle wanted to make her own thermometer using the set-up below.

She poured a colouriess figuid G Into a test-tube with part X inserted. Then, sha placed the
estutubautaaontamarofwateratimmmsamdﬂqudamovmgdownhefmemovhg
up part X.

i A g e, 2 T At St

5
&,
a
@

mnhlnaofwaterat f00°C

When liquid G reached the highest point possibls in part X, she marked the point as 100°C,

(aXi) Explain why liquid G moved down at first when the test-tube was placed in the
pontainer of water. {1}

(a)(ii) Explain why after one minute, liquid G moved up part X. 1]

-y -

= -

Janella’s sister toid her that she should make part X narrower. She should also add colour to

tiquid G. Explain how these 2 actions can help to improve Janelle's thermometer. 2
Action Explain how it improves the accuracy of the thermometer
(bXT} | Merkepart X -
narrower.

{b)¥#) | Add colour to
liquid G. -

Page 13 of 17 I /I
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39.

Study the flowchart betow.
object Does it give off | Yes
light?
No
A

Doss it block light | Yes
completely? [

lNo

most light to pass
through?

Does it allow Yas

No

N

{a) Give an example of object K.

Ethan cut out a triangular hole'in sheet W and arranged It in fine with two rectangular shests,
Is. When the torch was switched on, a bright trianguiar

X and Y, made of different material

patch of light was observed on sheet Y.

The amount of light was measured behind sheet X at position P and then behind sheet Y at

position &, as shown in the diagram below.

cut-out
hole ™
1orch—r-—ﬂ
P Q
| Foumn a1
shest W sheet X \'sheet\/ \\

Page 14 of 17

. light sensor

BP-252

I



BP-253

{Continue from Q39}
The results are recorded in the table below.
Positlon of light sensor | Light detected (units)
torch 500
P 490
Q 150

(b}  Basad on the observation, which objects L, M or N hava a similar property to

sheets W, X and Y? Use each letter only once. i1
Shest Object
w
X
{c) Sitate one property of light that was observed in Ethan’s investigation. 1}

Ethan kept a fish in a bowl as shown in the dlagram below.

(d}y  Explain dearfy how Ethan was able to see the fish inside the bowi when the lamp
was tumed on at night. (1

-

Page 15 of 17 I /!
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40. UkTsemg set up the experiment as shown below to compare the strength of four magnafs P,
Q,Rand 8.

measured the distance,

magnet P

fron pin

the experiment using three other magnets, Q, Rand 8.
Li-Tserng recorded the results of his experiment in the table below.

the pin at one end of the plastic ruler and moved the magnet fowards it. He
d, at which the iron pin was first atiracted to magnet P. He repealed

Distance between magnet and iron pin, d {cm)

.3

ol

a
1
4

(a)  Based on his results, arrange the magnets, P, Q, R and S from the strongest io the .
weakast in magnetic strength.

i1l

Strongest

»

Waoakest

(b)  Which of the following variables should Li-Tsemg keep constant to ensure a fair test?
Put a tick (v} in the correct box/ boxes below.

1

Variables to be kept constant for a fair test

Tick (+} |

(@

Distance between the magnet and the pin

(i)

Matertal of pin used

(i®)

Mass of pin used

Page 16 of 17
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(Continue from Q40)
Li-Tsemg repeated the experiment using another metal pin of the same mass as shown below.

Hes observed thal the metsi pin did not move towards magnet P,

metalpin magnet P

{cXl) Give an exampie of a material the metal pin was most tikely made of. [1]
 Ki#) Explain his ahservation above. M
~ END OF BOOKLET B ~
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2022 Prelim Science Suggested Answer
& Y 3 3
93 )
1 1
el 4
Qn Acceptable Answers

29a Year {0 to 1: The population of animal X Increased due to reprodu@

Year 1 to 2: The population of animal X decreasad due fo death
26b | Animal Z has no sffect on the population of animal X
A0a | The numbet of anima!.P decreased as thers s morg animas
30b | Gress population decreases as it is covared with snow and it ca

ﬂl
30c | Population of P docreases dus to migration/ death,
-30d shelter and P will dis/ cannot survive,
31a lltisa m_rg adaptation.
3ib |jAny2

i) The mother polar bear can block the entrance of den to protect the cubs from predators

if} The inside of the den is warmer so less heat I8 lost from the body of the bears/ to the

{cokier) surroundings.

it} Cubs out of sight from predators, this preven’ns the cubs from being eatan by predators.
31c | The thick halr fraps alr, which is & poor conductor of heat and reduces heat logs from

the body of the bear/ to the surroundings.
32a |Tofindout how the differant activities affect his breathing rate/ nurabar of breaths per min.

'32b | To get Ww and remove more carbon dioxide/ remnove
32¢ | To ensure reliability/ consistency of the results.
33 Hahmmmmwmwtommwﬂmw;mm
Ve Cal dioxide (from ait parts of her body).
34a | System P - gkeletal System Q - muscular
" | Function: to allow movement of the body.

34b | P protects the organs/ brain,
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Gy e sound mada by i i when R it the foor il b8 Getosted by the sound sensor.

36a
38b (Gravitational} :
Poteatial | | yinetic | __ finetic/Heat | _Sound
enengy onesgy enargy nbyy
" i ok poiet ) (M dropping) T Mehisthe feorwiha fud)

35c | 48=<answers 83
35¢ | Choice Softer sound detected

Data- File hae igsg ass

Explaln- less potential energy convert to {less) kinetic and sound energy.
36al | The compressed spring exerts an elastic spring force on the handies to close the peg.
36ail | Frictional force batween the peg and towel acts against gravitational force.
36h | Cholce: Spring M. : .

Data: It decreased less in length when the same load was placed on it.

Explain: it as flexible and would close the pag with miore (elastic sbring)

force. ,
37a e HH

- R e

37p | it allows indepandent control of each buibl convenient to tum thea bulb off and on,
38ail
38bi
38bii | Liguid G wil be more learly seen.
30a | Any object that Is a ight sourcs i.e. sun, fire, it bulb, lantern, star
a0h | Sheet W ~objact L '

Sheet X — object M

Sheet Y — object N
38¢ | Lighl iraveis In a straight line./ Light can be blocked./ Light can be reflected.

Light can pass through transparent/ translucent materials.
30d | The fish reflected light from the lamp into Ethan'’s eye.
40a |Q,8, PR
40b | Tick (i) and (¥)
40ci | Any non-magnetic metal. i.e. Copper/ aluminium/ sifver/ gold/ titaniumy/ plafinuny/ bronze.

40cH

It is a non-magnetic materlal so it is not atiracted to magnet P.






