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Section A (28 x 2 marks)

For each question from 1 to 28, four options are given. One of them is the correct

answer. Make your choice and shade the correst oval (1, 2, 3 or 4) on the Optical Answer
Sheet.

1. David made the following statements about bacteria in his journal.
A itis not always harmful,
B It reproduces by spores.
C It can make its own food.
D

It can break down animal waste.

Which of the following statements are not correct?

(1) AandDonly
(2) BandConly
(3) A,CandDonly
(4) A,BandConly

2. Which of the following statements on the functions of the lungs and the heart is true?

(1)  The lungs transpost oxgyen produced by the heart around the body.
(2)  The heart takes in oxygen from the surrounding air into the body.
{3} The heart removes carbon dioxide from the lungs.

(4) The lungs remove carbon dioxide from the body.
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The bar graph shows the number of days each stage of the fife cycles of insects X
and Y lasts.

Number of days
» Key:
L] insectx
12
D Insect Y
10 —
8 —
671
4 o—
2 ——f
Stage
0 egg pupa larva

Which of the following shows the stage insects X and Y would be at on the
16% day after the eggs were laid? '

Insect X InsectY
(1) pupa pupa
{2) pupa larva
{3} larva pupa
 (4) larva larva
A-2
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The diagram shows a flowering plant:

At which pari(s), A, Bor C, can water-carmrying tubes be found?

(1)
2)
(3)
(4)

A only

B only

B and C only
A, BandC

www.sgexam.com
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Which of the following correctly shows the movement of foed in plants?

{1

2

()

(4)

fruits

[

roots |[—>] stem |— | leaves

flowers

fruits

oots |} stem |—=>| leaves

flowers

fruits

roots |+ stem |<— | leaves

flowers

fruits

.

roots |4+ | stem |<— | leaves

flowers /
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6. Xiao Ming fell and cut his knee.

cul

Which of the statements are correct?

His injured knee will have less skin cells than before.

His knee has a fixed shape as the cells have cell walls.

The skin cells on his knee will grow larger to heal the wound.
His skin cells undergo cell division to replace damaged cells.

OO w>»

(1) AandConly
(2) AandDonly
{3) BandConly
4) B,CandDonly

WwWw.sgexam.com
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The diagram shows organism Q. It collects nuts and buries them in different
locations. However, many nuts are not taken away by Q.

3; i :‘!! o
Vel ZA’}

organism Q

Which of the following best explains how organism Qs action help in the
reproduction of nuts?

(1)  The nuts provide food for organism Q.

{2y Organism Q provides nutrients to the nuts.

(3) Thenutsare fertilised and grow into new plants.

(4) The germinated nuts may be heaithier as they are scattered.

The diagram below shows the reproduciive systems of a plantand a human.

Which of the following is correct?

Parts "~ Function

{1}| Rand¥Y | Where poliination occurs
(2)| PandY | Where fertiisation occurs

(3y| Qand X | Contzin repraductive cells

(4} QandZ | Male reproductive celis meet femnale reproductive cells

www.sgexam.com
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Three plants, I, L and ¥ were planted on a piece of land &
Diagram 2 shows the distributions of planis K, L and M in the same

few yvears later.

Www.sgexam.com

s shown in Diagram 1.
piece of land a

Diagram 1

Diagram 2

Based on the above diagrams, which of the folfowing characteristics are correctly
matched to the fruits of Plants K, L and M and the direction of water flow in the rives?

K L M Direction of
‘ water flow
: Rl ‘pod-like structure hooks fibrous husk /
{2) fibrous husk pod-like structure | hooks /
33 hooks fibrous husk | wing-like structure /
“@) pod-ike structure hooks — ]

‘ wing-like structure

www.sgexam.com
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Peter placed a water plant in a beaker filled with water as shown in the diagram.
He placed 5 sheets of paper in front of the lamp and switched it on. He counted the
number of bubbles produced by the water plant for 2 minutes. :

Peter repeated the experiment using 3 sheets of paper and then 1 sheet of paper,

5 sheets
of paper

lamp

beaker
of water

water plant

Which of the following is the most suitable aim for the above experiment?

(1)  Tofind out how the amount of water affects the rate of photosynthesis of the

plant.
(2) Tofind out if the presence of light affects the rate of phatosynthesis of the

water plant.
{3y Tofind out how the amount of fight affects the rate of photosynthesis of the

water plant.
(4) To find out how the number of bubbles affect the rate of photosynthesis of

the watfer plant.

www.sgexam.com
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Diagram 1 below shows parts of the hurnan digestive system.

Diagram 1

The graph below shows the amount of undigested food in samples P, Q, Rand S
obtained from different parts of the human digestive system.

Amount of
undigested food
4

[ [ 1 - sample
P Q R S

Which of the following correctly matches the parts C, D, E and F in Diagram t to

the samples P, Q, R and S in the graph? :

Part of digestive system Sample in graph
(%) C ; P
(2) - B a
@ E | R
4) F S
A-9
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bar graph as shown.

Snail

Rose
Caterpillar
Frog
Tadpole
Butterfly

1

1

—1Qq

14

www.sgexam.com

Farmer Ben counted tha number of organisms living in his garden and plotted the

12

s

number of

8 10

Based on the bar graph, which of the following is correct?

(1) There are 2 populations of producers.

{(2) There are 4 populations in this habitat.
(3) There are 5 populations of consumers.
(4) There are 6 populations in this habitat.

" organisms
12 99
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13 Four organisms, A, B, C and D, found in the same habitat have been classified into
the flowchart as shown.

{ Organisms Isitafood Does it feed - D
producer? on plants?
Does it feed c

on animals?

B

Which of the following food webs show the correct food relationships of the four
organisms?

(1) (2)

T

—

O e W

T

/!

—

©) (4)

|

1/

|

A-11
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not hibemate and will soak in hot springs.

thick coat of fur

short tail

www.sgexam.com

The diagram shows an organism that lives in the cold mountains. In winter, it does

Based on the information above, which of the following is an adaptation that helps
the organism to survive in its habitat?

Adaptation Type of How it helps the organism
adaptation to survive in its habitat
(1) short tait structural | (0 Teduce beat loss to the
! environment
(2) thick coat of fur behavioural | to keep warm
(3} soaks in hot spring behavioural | to escape from its predators
- {4) | eats a lot during summer structural to attract mates
A-12
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H 1S
An emply container with a lid shown below has a capatily of 200cm-.

ermnpty
container

lid

Which of the following substances can the container hold without overflowing?

(1)
2

3

(4)

oowmr»

A and B only

A, B and Conly
B, C and D only

AB CandD

200 cm3 of oil

150 cm3 of sand

250 cm?® of carbon dioxide
200 identical wooden cubes, each with a volume of 1 cm3

Three children made the following observations about two substances, X and Y.

David : The two substances are in the same state at 87°C.
Evelyn :Substance X is aliquid at 25°C.

Fatimah

: Substance Y is a solid at 20 °C.

Which of the following shows the possible freezing point and bailing point of the
two substances?

Substance X . Subsézi)nce Y
Freezing point | Boiling point ||Freezing point Boiling point |

(°C) °C) {°C) {°C)

1 9 80 45 120
(2) 40 75 25 ]
(3) 5 68 | 12 70
(4) 0 9o 30 110

A-13
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Sue set up an experiment as shown. She placed a 10kg weight on material P until
it breaks. She repeated the experiment with different materials, Q, Rand S, of the

same size and thickness.
! 10 kg l

—— )

The table below shows the number of weights each material could hold before
breaking.

material P

=3

Material Number of 10kg weights
P 2
Q 9
R 1
S 5

Which of the following statement that Sue made is correct?

(1) Matenal Qis the least flexible.

(2) Material R is the most flexible.

(3) Material P is weaker than material S.

{4y Material S is stronger than material Q but weaker than material R.

T
A block of ice was placed in a pot as shown in the diagram below.
The pot was then left on the kitchen table.
777N
s D pat
waler btock of ice

What wou!& happen to the temberature of the melting ice, the water and the airin
the pot after some time?

Temperature
air in the pot water melting ice
) decrease increase increase
(2} remains the same jncrease remains the same
{3) decreass remains the same remains the sama
{4} | remains the same increase increase
A-14
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19.  Sam observed some fog forming on the wirkiscreen insida his car.

_ fog on the windscreen
inside the car

Which of the following most kikely explain(s) Sam’s observation?

(1)
2)
3}

COow>»

4}

The windscreen gains heat from outside the car.
The windscreen inside his car is cooler than the air inside his car.
Fog loses heat ta the windscreen and condenses into water droplets.

Water vapour outside the car loses heat and condenses on the
windscreen.

B only

B and C only
Aand D only
A, Cand D only

20 A magnet was marked out with letters W, X, Y and Z before it was cut to form two
smaller magnets.

w o x|y z

before cutting

W X A Z

after cutting

After the magnet was cut, the pieces were placed at the same distance froma tray of
pins. Which of the following shows the possible number of pins attracted al positions

W, X, Yand Z?
v A ¥ zZ
{1 i 8 ] 3 8
(2 1 a8 il 3
{3} 8 1 & 3
(4) 8 g 8 8

o
H
et
o

www.sgexam.com
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21. Max used a remote control to move a helicopter. He observed the shadow cast on
the floor.

Which of the following graphs show the length of the shadow cast on the floor as the
helicopter moved from point B to C and then to A?

{1) length of {2) length of

shadow shadow
A F-%

osition ition
B C A P B C A POoS
shadow shadow
: .]\ : A
it ition
8 c A pasihon 8 C posiion
A-16
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22, Four dircuils are set up as shown. W, X, Y and Z represent four different malerizls,

R)—I ™

I

bulb does not light up

-

mE

buib lights up

Based on the circuits, which of the followin

non-conductor of electricity?
(1) w
2J X
3) Y
4 =z

A-17

—X)-

¥
i

bulb does not tight up

R

X

h
1

bulb does not light up

g materials, W, X, Y or Z, is definitely a

Wwww.sgexam.com S
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23 The diagram shows a circuit tester and the top view of a circuit card with six paper
clips, P, Q, R, S, T and U. The paper clips are connected using wires on the

underside of the circuit card.
Q R
P (= =) s
[
U T
When Jacob connected the circuit tester to various paper clips, he obtained the
following results.
PlalrR[s | T]uU Does the bulb light up?
v _ : v Yes
v 4 Yes
v v Yes
v v | ] No
e N . No

Which of the following conpections is not possible on the underside of the circuit

carg?
m a R (2 R
PCQ "”_'II) S ) RS
1| /-
U T U T
(3) o hR (@) -

b g

www.sgexam.com
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Rita set-up an experiment find out how (he fenglh of (11 5pring is affected by the

mass hung on it.

mass hung
on spring

1
What could Rita do to improve the_accuracy of her experiment?

(1)  Use a shorter ruler.

{2}  Use the same mass for each reading.

(3)  Attach a pointer on the spring to measure the length.

(4) Repeat the experiment a few times and find the average.

Sally blew air into a bent straw and the ball floaled as shown.

balt

bent straw

(1)  There is no frictional force on the ball,

(2)  There is no gravitational force acling on tha ¢

(3}  Theforce of the aiv exerted an the ball prevents it from dropping.

(4)  Theforce of the air exerted an the balf reduces tha gravitational force acting
on the ball.

A-1g
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An experiment was set up as shown. When water drips out from the stem of the
funnel, the waterwheel will spin.

i

stand

jug of water

funnel

Which of the following will definitely make the waterwheel spin faster?

(1
(2)
(3}
{4

Use a heavier waterwheel,

TOw >

A and C only
B and D only
B, C and D only
A, Cand Donly

Shift the funnel to a higher position.
Shift the waterwhee! to a higher position.
Use a funnel with a wider opening at the stem.

www.sgexam.com
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The diagram shows part of a wind turbine.

blade

Which of the following is true about the wind turbine?

(1}  Wind energy is non-renewshle,

(2) Electricity can be produced without wind.

(3)  More electricity is produced when the wind is stronger.

{4)  Potential energy in the wind is converted to kinetic energy in the blades.

The diagram below shows the motion of a ball thraugh the air.

Which of the following correctly describes the balt as it moves from A to D?

~{1)  The ball had the least kinelic energy at D.

{2}  The ball had the most potential energy at A.

(3)  Asthe ball moved from A to B, kinetic energy was converled to potential
energy.

(4)  Asthe ball moved from C to D, kinetic energy was converted to potential
energy.

End of Booklet &

A-21
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Section B: 44 marks
Read the questions carefully and write down your answers in the spaces provided.

29. The diagram shows a cell of plant G.

[

(2) Label 'cell membrane’ in the diagram above.

Plant G contains a red pigment in its cells that cannot pass through its cell membrane.

(b) Would the young of plant G also contain red pigment? Give a reason for your
answer,

(1

Sam conducted an expesiment on plant G. He crushed plant G and placed two pieces
of them into a beaker of water for several hours. He then observed that even though

water has tumed red, the pieces of plant G were still red.

. beak

'] i[/,— er

P

! _1—red-coloured water

piece of plant G
(t:)~ Explain why the water tumed red. m
3
B-1
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30.  The diagram shows the different stages of growth in plant W.

(8)  Arrange the above stages, A, B, C and D, in the correct order. (1]

A —

=%

Some the the leaves of the plant wilted and fell to the ground. However they were not
removed.

dead leaves

(b} Explain how the dead leaves will benefit the plant. . (1]

© . www.sgexam.com
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Plant W has flowers of different sizes. The flowers have dull or bright colours.

large flower

small flower

Ny

Mary counted the number of bees that visited each type of flower, K,L,MandN, one
aftemoon.

number of
bees that
visited

bright and bright and duil and dull and
small large small large
K L M N

Mary thinks that the colour of flowers would affect the number of bees that visited the
flowers.

(c) Which two types of flowers, K, L, M and N, did she use to arrive at this
conclusion? Explain your answer. 2]

www.sgexam.com
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Plant D can be found in a desert. The flowers of plant D grow on the top of the stem
and give off a strong scent.

31.

needle-like leaves w—

X
s Nk 0

~ .47
.0 an .
PRI £ ] T ede x

flowers

thick fleshy stem

magnified view

A
17
Plant D

(a)  Explain how having flowers on the top of the stem benefits plant D. 1

www.sgexam.com
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The statements below describe the behaviours of organism G.

» G eats fruit of D but cannot digest its seeds.
« G also digs holes in plant D to make a nest done without damaging plant D.

e Glays eggsinplant D.
1 - . “;;
i

‘ as j\ Organism G
i

\\
(b) State a characteristic of G such that it can be identified as a bird. [1]
{(c) Explain how G benefits the survival of plant D. [1]
(d) Explain why it is an advantage for G to build a nest in plant D. 1
3
B-5
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32. (a) Tiny openings are found an a leaf. State the function of the tiny openings

1

In seawater with high levels of carbon diaxide, organism S grows poorly.

organism §

Fisherman Ben tied Plant K next to a cage of organism S as shown below.

m (Y floating device
rope attached to
floating device

a cage of organism S

{b) Explain how plant K helps organism S to grow beller in seawater with high levels
of carbon dioxide. {21
3
B-6
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Fisherman Ben carries an air tank so that he can breathe when he goes underwater to
check on organism S.

air tank

{c) Name the body system that allow Fisherman Ben to breathe. 1]

{d) Explain why Fishenman Ben will not be able to breathe underwater without the air
tank. ]

www.sgexam.com
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33.  The graph below shows how the population of animals X, Y and 2 changed over a
period of 10 years in a particular habitat.

number of
- 4
organisms |

N 4

2010 2012 2014 2016 2018 2020

(a) Using the information, identify which animal is the prey and which animal is the
predator. (1

Prey:

Predator: _

(b) Explain your answer in part (a).

3

The food chain below is found in an aquatic habitat.

algae > A > 8

Due to changes in weather, the algae grew extremely rapidly in the waters.
This caused a sharp decrease in population size of organisms A and B.

{c) Explain why a rapid increase in algae led to the sharp decrease in population
size of organisms A and B.

g
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34. Xiaomei found a dented ping pong ball.

Good, there are no cracks.
| can make it round again.

dented plastic ping pong ball

(a) Describe what Xiaomei can do so that the ping pong ball can retum to its
original shape. Explain how the method will work. {2]

(b) Compare the mass of the ping pong ball before and after returning to its original
shape. Give a reason for your answer. 11

www.sgexam.com
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35.  An engineer constructed an electrical circuit which acis as a waming system to detect
flooding as shown. Part A of the system is placed in a sheltered area.

U L T T R 2

/

/f ari\i::«.%\%§

~

power supply
>’
metal rods { °
alarm

steel plate

+—— support

L ey

—— container

When it is raining, rainwater is collected in the open drain which is linked to a container.

(a) The support should be made with a material that is waterproof.
Suggest anather property of the material used to make the support. (11

(b)  Explain how the alarm is turned on when it rains heavily.

2

www.sgexam.com
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{c) ;The engineer added a light bulb to the warning system and the alarm rang as
oudly as before. Draw wires to complete the electrical circuit below. [1]

power supply

alarm
metal rods

i

B-11
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Judy carried out the experiment as shown,
She swilched on a torch and placed it in a long cardboard tube. She adjusted the

position of the torch in the cardboard tube with a stick. She then recorded the amount
of light detected by the light sensor when she moved the torch away from it.

distance D torch

cardboard tube, both ends —_t
light sensor connected covered with cardhoard

to data logger

The graph below shows her resuits.

amount of light (units)

A
800 - \
600 :
400
200 \\
0 = + distance D (cm)

50 100 150 200 250 300

(a) State the relationship between the amaunt of light detected by the light sensor
and distance D. ]

www.sgexam.com
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Judy placed the Same torch in a similar cardboard tube as shown. There was a hole in
the tube and a coin was placed directly below it

hole

350 cm

Judy switched on the torch but could not see the coin when she looked through the
hole.

(b) Based on her graph, expfain why Judy could not see the coin. 2]

Judy piaced the same torch in another similar cardboard tube as shown. She switched
on the torch and this time, she was able to see the coin in the pipe through the hole.

torch

cardboard tube, both ends
covered with cardboard

{c) Draw light rays in the diagram belaw to show how Judy was able to see the cain.

(1]
Judy's eye

www.sgexam.com
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. i above
37. MrLee served a drink in a cup with object Q in its base. When the cup is placed

object P, it floals as shown.

cup

object Q

object P
1 T

(a) Explain his observation. {2

The table shows how the amount of water added to the cup affects the distance
between-the cup and object P.

Amount of water (cm®) | Distance between the cup and object P (cm) 1
0 5
100 3
200 ) 1

{b) Whatis the distance between the cup and object P when 300c¢m? of water is.
poured into it? Explain your answer in terms of forces. (21

{c) What could Mr £ek do to ensure he gets reliable resuits? 11

_ Www.sgexam.com
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James placed 3
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ne R s
shown, mpty bottle with two holes at points X and Y into a tank of waler as

lank ~ -
Y

water

bottle

. cap

(a) Give areason why (he boltle sank after awhile.

1

James put objects of the same size, J and ¥, into a tank of water. He observed that

both objects sink in water as shown.

tank —__ |

water

{(b) Can James caonclude that objects J and K were made of the same material?

Give a reason for your answer.

g
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38. The diagram below shows the waler cycle.

( B I %! rain ,
g
‘ A }4 sea

(a) Name the states of water at A and B. (1

A: B:

(b)  State a simitarity between beiling and evaporation. 1]

Mary baked a cake and took the cake tin out from a hot aven. She overtumed the cake

tin as shown Diagram 1. She then placed a wet towel on the overtumed cake tin as
shown Diagram 2.

= D overtumed

cake tin

wet cloth

Diagram 1

Diagram 2
(overtumed cake tin)

(¢}  Explain how placing a wet cloth aver the cake tin would allow the cake to cool
down faster. i2]

www.sgexam.com
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40. Siti played a game at the funfair as shown below where she will need to release the
block aé the top of the ramp. Siti will win a prize if the marble hits the buzzer and makes
a sound,

wall
black

plank

support marble
~ buzzer g

o

(a) Fillin the boxes below to show the energy changes that cause the buzzer to

sound. 1]
> e >
of the block at of the block ralling  of the marble after of the buzzer
the top of the down the plank being hit by the balt
plark BaX
Siti was given a choice of three blocks, A, B and C, of the same size but of different
masses.
Block A B Cc
Mass {g) 80 80 20

On her first try, she picked block A. The marble touched the buzzer but the buzzer did
not make a sound.

(b) Which block should Siti use to increase her chances of winning a prize?
Explain your answer in terms of energy changes. [21

END OF PAPER

B-17
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BOOKLET B
Q29 _
a) cell membrane
. ﬁ X

b) Yes, The nucleus contains genetic information of the red pigment

which is passed down from parents to young.

c) When Sam cut G, some of the cell membrane were damaged ,

allowing the red pigment to move out making the water red.

Q30 a) A—»D—-B-C

b) Dead leaves will be broken down into simpler substances by
decomposers and returned to the soil as nutrients for the
plants.

¢) Kand M
K has bright and small petals but M has dull and small petals.
This ensures that the difference in results of the experiment is
solely use to the colour of the petal and not the size of the
petals. Hence, more bees are attracted to K.

Q31 a) The flower has a strong scent to attract the animal poliinator.
The flower grows on top of the steam to increase the chance
of poliination as pollinators will be able to pollinate the
flowers more easily without getting pricked.

www.sgexam.com
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b) Only birds have feathers.

c) G will swallow the seeds of D and pass them out through its
waste. This helps to disperse the seeds away from the parent
plant and other young plants preventing overcrowding.

The waste also provides additional nutrients for the
germinating seeds.

d) The needle-like leaves of D help to protect G and G's eggs
from predators.

Q32

a) To allow the exchange of gases with the surroundings.

b) With high levels of carbon dioxide, K can make more food and
give out more oxyger.
S can then tzke in more dissolved oxygen and grow better.

c) Respiratory system

d) He has lungs and he will not be able to take in dissolved
oxygen in the water.

Q33

a) Prey:Y
Predator: Z

b) Z feeds on Y. When the population of Y increases, Z has more
food and population of Z will increase.
The population of X is not affected by the population changes
of Yand Z.

c¢) When algae increased rapialy, algae took in more dissolved
oxygen. Therefore, there will not be enough dissolved oxygen
for A and B, causing them to die.

Q34

a) Place the emipty crushed plastic bottle into a container of hot
water. The air-in the empty crushed plastic bottle will gain
heat from the hot water and expanded, causing the bottle to
return to its ariginal shape.

b) The mass ef the ping pong ball will be the same. No air was
added or removed in the process, therefore, the amount of
air particles in the ping pong hall is still the same.

Q35

a) Ability to float on water.

b} Water level inn the container will increase, causing the support
to float up. The steel plate will touch the metal rods, forming
a closed circuit causing the alerm will ring.
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Q36 a) As distance D increase, the amount of light detected by the
light sensor decreases. When distance D Is greater than
250cm, no light is detected.

b) The light sensor is unable to detect light from the toreh is
more than 250cw away. The coin is too far away and the light
rays will not be able to reach the coin to be reflected into
Judy's eye.

e com

Q37 a) Pand Q are magnets. The like poles of the P and Q were
facing each other, causing them to repel and the cup to
“float”.

b) The gravitational force acting on the cup will be greater than
the magnetic force of repulsion between the two magnets.

¢) He could repest the experiment at least two more times and
ensure that his results are consistent.

Q38 a) Water enters the bottle through Y while air escapes through
X. The water occupied the space previously occupied by the
air, causing the bottle to sink.

b) No. More than one material can sink in water.

Q39 a) A:gas
B : liguid

b) Both processes invelve heat gain.

c) Water in the wet cloth gained heat from the cake tin and
evaporaied. This causes the cake tin to lose heat faster to the
wet cloth than the surrounding air causing the cake to cool

down faster.

Q40 | a) Gravitational potential energy — kinetic energy — kinetic
energy — sound energy

b) Ball B has more mass. When placed on top of the ramp, B will
have mare gravitationa! potential energy to be converted to
more kinetic energy of the rolling bzall, which will be
converied to more kinetic en z’{g*z in the marble allowing the

marble to hit the buzzer with & greater impact.
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