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Section A Multinle Choles Quastions 158 marks!

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

Indicate your choice in this bookiet and shade the correct oval {1, 2, 3or 4) on the Optlcal Answey
Shest provided.

1. Glenda wanted to find out how a plant affects the amounts of gases in its surroundings at different
times of a day. She placed the plant in a clear sealed container in a well-lit garden as shown
below,

sensor

clear

sealed
containeN

She recorded the amounts of two dilferent gases, A and B, In the graph as shown below.

- Amount of gas {units)
A

T T e e e v
R

“~—~n Gas B

. VN P ’rim o
Tam 12noon
What could gases A and B most likely be?
| A i} B
(1) oxygen nitrogen
(2) oxygen carbon dioxide
(3) carbon dioxlde oxygen
(4) carbon dioxide nitrogen
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Which of the following statements are true?

A All iiving things depend directly on plants for food.

B The Sun is the maln source of energy for alf living things.

C Energy is transferred from the Sun to plants during photosynthesis.

D Only water, oxygen and sunlight are needed for a plant to make food.
N Aand Conly {2 A and D only
(3) B and C only 4 B and D only

Zirui conducted an experiment in a dark room to find out how.me amount of light affecls the rate
of photosynthesis. He used a device to count the number of bubbles produced by the water plant
in three minutes.

lamp ?7 bubbles

N
e

~

7

71 water plant

Then he added a sheet of paper between the lamp and the water plant and counted the number
of bubbles produced. He repeated this step until a total of 6 sheets of paper were used.

Which of the following graphs correctly shows his most likely observations?

(1 Number & 2 Number 4
of of
bubbles bubbles
i 7 i e i % 1 L
0 2 4 6 0 2 4 5
Number of sheets of paper Number of sheets of paper
(3) Mumber a (4) Number 4
of of
bubbles bubbles
: T T T e
0 2 4 8 0 2 4 6
Number of sheets of paper Number of sheels of paper
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4,

Diana counted the number of each type of organism she found in a garden and recorded her
results in the graph below.

Number of organisms
-8
10

- .

buterfly ants squirel tree  toadstool

+ Type of organism

Which one of the following statements about this garden community is correct?

(1) There are 5 organisms in this garden.

{(2) There are at least 4 populations of ants. ,

{3) This garden community consists only of the 3 types of animals.

{4) The trees are the main source of food for the animals in this garden community.

The diagram below shows a pond and the organisms living in it. The organisms depend on each
other for survival. _ -

{) SR\
NI S B
I 3% = plants

fish - Sdy — o _. = uy3d

O e i e o e s : snail

Which one of the following statements correctly describes how the organisms benefit from each
other?

(1) Fish provide oxygen for the plants and plants provide food for the fish.
(2) Snails provide oxygen for the plants and plants provide shelter for the snails.

- {3) Fish provide carbon dioxida for the plants and plants provide food for the fish.

{4) Snails provide carbon dioxide for the plants and plants provide droppings for the snails.
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Jig Ying observed that mangrove plants are often found growing in soif that holds a Iof of water,
She tested four types of soil, A, B, C and D, by using the set-up as shown below.
She poured 50 mi of water inlo scil A, She then measured the amount of water collected in the

measuring cylinder after 30 minutes.

waler

rator stand -
soil
filter paper

measuring cylinder

Jie Ying repeated the experiment with the same amount of soils B, C and D.
She recorded the results in the table below,

Type of soil Amount of water collected (ml)
AT 38
B 20
o e
D BT

Based on the results above, which soil is the most suitable for growing mangrove plants?
(A
() B
(3) ©
4 D
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Hugo found the following organisms in a forest.

ant

earthworm

Which of the above organism(s) is/are decomposer(s)?

fungi only

fungi and fern on!y

ant and earthworm only
earthworm and fern only

Study the food web below.

Which of the following about living things A to F In the food web above is correct?

{1
)
&)
{4)

Food producer | Predatoronly |  Preyonly Predator and
prey
D Aand C E BandF
D F BandC AandE
E Band C D Aand F
E D B A, CandF
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The food chain below shows how some organisms in a community depend on one another for
survival,

plant ~we————  caterpilfar ———~e—p  bitd —~——>p snake

A large number of organism W was introduced to this habitat.

If organisrn W only fed on the birds, which one of the following graphs below shows the sffect of
this on the populations of the other organisms?

N {2)
A A
3 ] .
g piant g 8 " p!&ﬂt
b ‘ K]
5 o
e , , o
0 caterpillar 5
. . 5 o .;~
g -~ .g e caterpillar
E [, 1 .
Z | T snake = “~- snake
Time Time
(3) 4)
& 4
n W
Nc% \ "% Bt
S plant 5 plant
O ’0
5“) ) ‘5 / -
2 [, - snake
=2 D snake 3 e
Time Time
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0. Zuresh observed the relationships between five types of organisms, P, O, R, S and T, from the
same communily, He classified four of the types of organisms in the table below.

f’rédator~ only | Prey onily | Predator and prey
T el . QandS _ R

Which of the following foed webs #mﬁ_rd most likely represent the relationships betwean the

organisms in the community?
2) P » O\ * R
§ —*» 7T

€)) P > Q > R
s T
(3) P 4 Q t——— R {(4) P 4 Q 4 R

7N

1. . The diagram below shows the cross-section of fruit Z with many seads.

K

frut Z

Which of the following statements about the flower that fruit Z came from are correct?

P The flower has many ovaries.
Q The ovary of the flower contains many ovules.
"R The seeds are formed when male reproductive cells fuse with the ovary.
8 The flower undergoes pollination and fertilisation before fruit Z developed.
{1 P and Q only _ (2 P and R only
(3) Qand S only ' “4) Rand S only
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Which one of the following shows the most likely appearance of seeds X and Y7

M

(2

(3)

4

Distance {om)
A

.-ﬂ""‘,

> Speed of wind (units)

Seed X

fibrous &
husk

wing-like
steucture

wing-like .
structure
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12, Xand Y are two different types of seeds with different methods of dispersal. The graph balow
shows how the speed of wind affects the average distance the seeds are dispersed.



3. Alshan removed the food-camying tubes of a plant at posilicn Z as shown in the diagram below,
The plant was watered daily.

Y
55

fruit at A  leavesat
position X 284 MR nosition Y
b2y
N AV
g'g?: vﬂ"’" ! AN~ ?‘
) .
leaves at ER. { e PYOSHHON 2
posion W <\ l’ S— |
B en e food-carryin
e : ying
TI\Y || lubeswere

removed

wone TOOLS

Which of the following are possible observations of the plant aflter a fow weeks?

A The fuit at position X grew bigger.
B The leaves at position W withered. _
- C The leaves at position Y remained green.

(1) A and B only (2) Aand Conly
(3) B and C only 4 A BandC

14, Which of the following shows the correct comparison between inhaled air and exhaled air?
(1) There is less oxygen in exhaled air than inhaled air.
{2)  There is more oxygen in exhaled air than inhaled air,

(3)  TThere is less carbon dioxide in exhaled air than inhaled air.
{4)  There is the same amount of carbon dioxide in exhaled air and inhaled air.
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18,

The diagram below shows the human digestive system.

Which of the following correctly identifies the parts where digestion of food takes place?

1
(2)
(3)
(4)

P, Qand S only
P, Rand S only
P, Rand Tonly
R, 8 and T only

bird’s nestfern

coconut tree

- Ruoling wanted to classify the four plants as shown below.

sunflower plant

fime plant

Which one of the following questions can be used (o classify the plants above into two groups?

Can it make its own food?

Does it reproduce by seeds?

Does it need air, food and water?

Can it respond to changes in its surroundings?
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17.  Substance X is a solid at 20°C and a gas at 180°C.

Which one of the following could be possible?

; Melting Point of X {°C) Boiling Point of X {°C)
&)} 18 ,, 200
23 18 170
3 25 . 200
{4) - 25 170

Q

18.  Gestha heated a beaker of ice for a length of fime before removing the heat source. She recorded
the changes in its temperature as shown in the graph below.

Temperature (°C)

2

100 -

80 -

60 1 ‘ =

40

20 -

0 , / ‘ - ; 5
Time

Which part(s) of the graph show(s) icefwater gaining heat?

(1) BConly

{2) AB and CD only

(3) AB,BCand CD only
{4y AB,BGC,CDandDE

19.  Which of the following does not involve energy conversion?
(1)  Typing on the computer,
(2)  Keeping a lit candle burning.

{3)  Capturing light in solar panels.
(4)  Leaving a cup of hot water to cool,
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20, The diagram below shows a cart at the siarting position of three tracks, Q, Rand S.

Track S

Track R

Track Q

On which track(s) will be the cart be able to reach point 2?

(1) Qonly (2}"
(3) Qand S only )

S only
Q,Rand S

21, Mdm Sarina used an electric kettle to boil some water as shown in the diagram below. When the
water boiled, she heard a whistling sound from the ketfle,

ﬁ* ‘white clouds’

heating coil

Which of the following shows the correct energy changes that took place at different parts of the

set-up?
Electrical wire | Heating coll Steam rising Whistling kettle
) heatenergy | - | electrical energy | -> | potential energy | = sound energy
(2) heatenergy | -> | eleciricalenergy | =2 | kineticenergy | -> | potential energy
(3) | electrical energy | > heat energy > | potential energy | > | potential energy |
(4) | electrical energy | > heal energy 2 | Kineticenergy | 2 sound energy
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2. When constructing buildings, concrete blocks have lo be pushed into the ground by heavy weights
as shown In the diagram below.

N

The weight is liffed up by 3 machine and then released o hit the concrete biock.

heavy
weight ™

concrote

block
machine

Which of the following would enable the weight to push the block deeper into the ground?

A Use a weight of greater mass.

B Apply oil on the bottom of the weight.

C Raise the weight to a greater height before release.

D Move the weight closer to the concrete block before release.

(n A and C only (2) A and D only
3) B and C only {4) B and D only
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23, Louisa conducted an experiment on three springs of squal lengths at first, A, 8 and 'C. 8ha

placed identical 100g masses on all three springs. Her observations are as shown below.
9

100g masses

o
AN P

Original length of the springs A C

Which of the following correctly shows how the thres springs will be stretched with identical
masses hung from each spring?

) @)

(3 ()
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24,

25.

The dizgram below shows Alan throwing & ball into the alr.

{1}  Theforce changed the shape of the ball.
{2) The force caused the ball to start moving.
3) The force caused the ball to stop moving.
4 The force decreased the speed of the ball.

Peter stood in front of a door.

Which of the amrows show the correct direction of light rays that will enable Peler to see the
door?

(N A and E only (2) B and F only
(3) A, Cand E only {4) B, D and F only
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26.  Sheena cut out some shapes from a piece of cardboard as shown below. Tha shapes had the
same height and width,

She then hung the shapes in a straight line at positions D, E and F as shown in the diagram

below.
_ L enm SOIBEN
wal i torch , ; '
13 ET
D E T

Positions

The following shadow was cast on the screen.

Based on the shadow formed, which of the following shows the correct positions of the shapes in
the sel-up above?

f-’asiﬁz;n D Position £ Position F
(N '
(2)
3]
(4)
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27,

28,

Equal volumes of hot water at 80°C ware poured inlo four identical containers of different
materials,

Which of the followi ng containers will most likely contain water at the Jowest temperature after two
hours?

(1) (2) {3) (4)
| _hotwater | hot water
at 86°C at 80°C
plastic container wooden conlainer glass container metal container

Two similar-sized pots, R and S, were placed on similar-sized stoves as shown below. 800m} of
water was poured into pot R while 600ml of water was poured into pot S, The stoves were turned

on at the same time.
800mi of water » 500m! of water

pot &

stove S

The water in both pots took the same amount of time fo reach boiling poinl.
Which of the following could have resulted in this observation?

A Stove R gave out more heat than stove S. ,

B Pot R was a better conductor of heat than pot S.

C The water in pot R had more heat than the water in pot S at the starl.

D The water in pot S was at a higher temperature before the stoves were tumed on.
{1} Aand D only (2) Cand D only
{3) A, Band Conly (4) B, Cand D only

~ END OF BOOKLET A ~
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Section B: Open-Ended Questions {44 marks
Write your answers to questions 29 to 40 in the spaces provided.

29, The diagram below shows organism K. The young of organism K feeds on leaves.

Ayu conducted an experiment to find out the effects of the surrounding temperature and the
amount of water vapour in the air on the number of eggs hatched by organism K over a
period of time.

The graph below shows the resulis of her experiment.

Number of - Number of
eggs hatched egys hatched
» A
o B h o ) 3?9’ —% AT
Surrounding temperature (°C) -~ Amount of water vapour {units)

{(a) Based on the results above, suggest how Ayu could ensure the most number of eggs
hatched over a period of time? Explain your answer. 2]

Organism Klays its eggs, which hatch into larvae, on the leaves of plants. The larvae grow
in size after some time,

(b)  Explain how laying its eggs on leaves increases the chances of survival of organism
K's young. [1]
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Crganisms A, B, C, D and E form a feod web in their habitat as shown below.
/ B —r——— D

A

7
C e g

{8}  How meny food chains are there in the food web above? 1

(b}  Slate a physical condition in the above habitat that is likely to affect the population of
organism A. 1]

{c)  Whatwould happen fo the population of organism B if all the organism E are
removed from the habitat? Explain your answer. 2]
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31

Carl waited outside a store for his parents. He noticed that there were water droplets on the

window and he used his finger to write a message on it

i diisplay window
of store
1~ writing
{a)  Explain clearly why there were small droplets of water on the store window., 12]
{b)  Before leaving, Carl noticed that his writing had disappeared. Explain why. [1]
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The diagram below shows young plant G,

The graph below shows the changes in the mass of one part of young plant G as it develops
and grows.
Mass (g)

Number of days

(&) Which one of the plant parls, W, X, Y or Z, does the above graph most likely represent?
Explain your answer. {2

Kaiting found the following organisms growing in a park.

Organism B
Organism A —
(b) Based on how they reproduce, state a similarity between organisms Aand B. 1]

{c) Based on how they obtain food, state a difference between organisms Aand B, [1]
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Two celery stalks were placed in red-coloured water as shown below, The colour of the leaves
was then observed after three hours.

thick celery /A thincelery
stem stem
- red-coloured water :f-
{a)  State the aim of the experiment. 1]
After three hours, the leaves of both stalks were stained red. i
{b)  Explain how the red-coloured water could get to the leaves. 1]

The stem of the thick celery stalk was then cut. The cut section of the stem is shown below.
Tube X turned red but tube Y did not.

tube X

Cut section of the celery stem

{c) Identify tube Y and slate its function, %)
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34.  The graph below shows the changes in Mirabel's hearl rate over time when she went running.

Heart rate (beats per minute)

3

120%

ol- /N
o [N
o[ N_
of A\

et Time (minute)
5 10 15 20 %

(@) Based on the graph, describe the changes in her heart rate during her 25-minute run,
1]

{b) Based on the graph, explain how Mirabel’s hearl rate changed after point 8. 2]
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35, The diagram below shows a plant cell.

]

(@) (i) Which par{s), P, Q, R and/or S, isfare present in all plant cells but not in animal
cells? (1]

(ii) State a function of the part{s) that you have stated in (i). [

(b Is the cell shown above from the leaf or from the root of a 'piant’? Explain your answer,
’ ' M
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36 (@)  State two functions of the small intestine. (2]
{i
)

Tha graph below shows the amount of undigested food entering and leaving two paris of the
human digsstive system after a meal,

Key:
{:] undigested food
! entering the organ

amount of
undigested food

E-Y
undigested food
4 teaving the organ

part X partY
Parts of the human digestive system

{b)  Based on the graph above, which part, X or Y, represents the large intestine?
Explain your answer. &}

Page 5 of 15




37.  Chong Han had a toy as shown in the diagram below. The top pair of wings could be turmed
to wind up a rubber band in the centre, '

top pair

of wings rubber band

He lurned the wings a few imes before releasing the loy into the air at the starting point
marked on the ground. He observed that the wings turned noisily and the loy moved for a
short while before fallina 1o the ground,

Chong Han then repeated what he did, increasing the number of times he turned the wings
each lime.

s distance, ¢

slarting point
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He measured the distance the toy travelled and recorded his results in the table below,

©

(d)

Number of turns 5 10 15[ 20 T 25 30
Distance, d, '
travelled by the 25.3 4.7 58,1 75.0 74.8 75.2
foy{em)
{a)  Which parl of the toy provided the source of energy thal made it work? [1]
{b) State the forms of energy for the energy conversion in the toy when it was relsased.
m
polential ——» | + 4
energy snergy anergy energy

{toy before release) (loy after release)

Based on the resulls shown above, what was the relationship between the distance

‘moved by the toy and the number of turms made to the wings? [2]

Without making changes to the toy, suggest one way that Chong Han could make his
results more accurate. {1
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38.

{a)  State how shadows are formed. {1

Edward is preparing for a puppet show. He was given four stiff materials, P, Q, Rand S, to
make his puppets. He wanted to find out how much light could pass through the materials
and prepared the set-up below.

N light sensor
wall "
torch material I

1 | O

He placed each material between the torch and the light sensor and recorded the amount of
light detected by the sensor. The table below shows his re}suﬁs,

Material Amount of light detected (units)
P 50
Q 300
R 250
S 150

He wanted to make puppets that cast dark shadows on the screen.

(b)  Based on the table above, which material should he choose to make his puppets so
that they will cast the darkest shadows on the screen? Explain your answer, 2]
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After making his puppets, Edward observed that the size of the shadow changed as he moved
the puppet such that it is at different distances from the light source,

o

¢4

screen puppet | | ﬁg‘ht source

The screen is fixed fo the ground.

(c) What can Edward do to increase the size of the shadow cast on the screen by the
puppet? Q]
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39,

{a)  Whatis aforce? {1]

Mabel set up an experiment. She glued the spring to the table as shown below. She then
attached a copper block on the spring. The length of the compressed spring was 10cm.

- strong magnet

- S— 500g copper block
=
; oy 0em| 2= . compressed spring
(b)  State the force(s) acting on the copper block. {1]

Mabel then removed the 500g copper block and attached a 500g iron block.

{c) What would Mabel observe about the length of the spring? Explain her observation. 2}

Finally, she replaced the iron block with a 500g magnet. She observed that the length of the
spring was less than 10cm.

(d)  Explain her observation. {1]
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40,

Lauren bought a hot drink which was served in a cup as shown below.

P
——
e T

(

Lauren held the cup and almost scalded her fingers. The stall holder offered her a cup sleave
to put arcund her cup as shown below. She noticed that the inner side of the cup sleeve was

corrugated. . )
¢ L inner side

<]

thick
cup ?ﬂrmg?{ed
sleeve inner side

 outer side

{(a) Explain how the corrugaled inner side of the cup sleeve will prevent Lauren from
scalding her fingers. {21

When Lauren got home, she poured a cold drink info a doume»v&aifeﬁ cup lokeepitcold fora
long time. The double-walled cup has a layer of air between the two walls of the cup as shown

below, .
lid

layer of air

{b) Explain how the double walled cup helps 1o keep her cold drink cold for as long as
possible. 2]

~ END OF BOOKLET B ~
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Section B

Qn

Answer : o

29

Set the temperature at 20°C and the amount of water vapour in the air at 60 units or more.

29b

The larvae will feed on the leaves once they are hatched from the eggs.

30a

3

30b

Sunlight/ water/ oxygeny carbon dioxide

30¢c

B will decrease. Organisms G / D will have no predators so population of organisms G / D wil
increase. There will be more C/D feeding on organism B.

37a

Warmer water vapour outside the store come into contact with the cooler surface of the window,
lose heat and condense into water droplels.

31b

Water droplets had formed again in the space where Carl wrole,

32a

Part X. Its mass decreased over e as the food stored in Part X is used by the young plant.

32b

Both reproduce by spores.

'32(_;

Organism A feeds on living things, dead or alive.
Organism B makes its own food/ pholosynthesize.

33:—3

To find oul how the thickness of the celery stem affects the colour of the leaves,

33b

Water- carrying tubes ransport the red- coloured water to the leaves.

33¢

Fobd»carrying tube tkansports the food made by the leaves to all parts of the plant.

34a

In the first 15 minutes, her heart rale increased. After 15 minutes, her heart rate decreased.

34b

After point S, her heart rale decreased. Her heart pumped blood slower to transport oxygen and
digested food slower o all parts of the body.




Part R
Gives the cell its shape/ supports the cell.

Leaf cell. it has chioropiasts for ihe leaves 1o trap light to make food / which the roots do not have
as they do not make food. : :

36

al
2l

It digests food/ breaks food down inlo simpler substances,
itabsorbs digested food into the blood.

365

Parl Y. The amount of undigested food enlering and leaving part Y is the same. No digestion takes
place in the large intestine. ,

37a

‘Rubber band

37b

sound/
potential
energy

potential .., Kineﬁc 4 | heat +
energy energy energy

37¢

As the number of turns increases from 5 to 20, the distance travelied by the toy increases, After
20 turns, as the number of turns increases, the distance travelled by the toy remains the same.

37d

Release the toy from the same height /Ensure that each furm 15 made 1o The sams degree.

384

Shadows are formed when light is blocked by an object.

38b

Material P. The least amount of fight is detected hence P biocks the mosi light.

38¢

Move the puppet closer to the light source/ Move lhe light source closer to the puppet,

39a

A force is a push or a pull,

395

Gravitational force and elastic spring force.

The spring would increase in length/ compress less. Iron is a magnetic material and it will be
altracted lo the strong magnet.

384

The like poles of the magnels were facing each olher so they repelted.

40a

Ttreduces the exposed surface area of The hot cup in contact with her fingers. Her fingers will gain

less heat from the hot cup.

OR
There were air spaces between the inner and outer side. Air is a poor conduclor of haat. Heat will

be conducted from the hot cup to her fingers slower.

40b

Air Is a poor conductor of heat. Heat is conducted from the surroundings to the cold drink slower.






