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Section A (30 x 2 marks = 60 marks)

For each question from 1 to 30, four options are given. One of them is the
wmanswor.hlakeymud\oioaﬂ.z.3or-4).8badoﬂ|ecomctoval(1,2,
3 or 4) on the Optical Answer Sheet provided.

1. Study the set-up below.

light source gas column
a4 418 e
' SIHEET]  ——water

N e

-
Bubbles were forming inside the test tube, forming a gas column.

Which one of the following graphs correctly shows the height of the gas
column in the test-tube over a period of 2 hours?
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2.

chemical that absorbs

carbon dioxide

A potted plant was left in a dark room for 12 hours before being placed
under the sun for 6 hours. The leaves were then decolourised and
tested for starch using iodine solution.

Which of the following correctly shows the appearance of iodine on the
leaves at the end of the experiment?

Leaf A Leaf B
dark blue
yellowish-
)] brown yellowish-
dark blue brown
yellowish- yellowish-
(2) brown brown
dark blue
dark blue
(3) dark blue
yellowish-
brown
dark blue
4)




3. Which of the following are necessary for photosynthesis to take place?

A water

B oxygen

c sunlight

D water vapour
(1) A and B only {2) A and C only
(3) C and D only (4) B, C and D only

4, Martin conducted an experiment to find out the preferred living
conditions of Animal Z. The diagram below shows a closed giass box
divided into four equal parts, A, B, C and D. Each part has a dlifferent

condition.
A dry /I\dry B
bright dark
X
damp \|J damp
c bright | dark o

top view of box
Martin put 16 Animal Z in the centre (X). The result below shows the
number of Animal Z in different parts of the glass box after three

hours.
A B c D
Number of -
Animal Z after 0 8 0 8
three hours

Which one of the following reasons can be conciuded about the
preferred habitat of Animal Z based on the results above?

(1) Animal Z is only affected by the amount of light.

(2) Animal Z requires water to survive in the habitat.

(3) Animal Z survives best in a dry and dark environment.

4) Animal Z can only survive in a dark and damp environment.



Some pupils set up a fish tank with two female fish X. They wanted to
increase the population of fish X and suggested the following ways.

Pupil A | Add two male fish X.

Pupil B_|'Add iwo more female fish X.

Pupil C | Add more water plants and fish food.

PupilD |Fixa light source beside the fish tank to be switched on at
night, ‘

Which of the following pupils’ suggestions would most likely help to
increase the population of fish X after some time?

(1) Pupils A and B only

(2) Pupils C and D only

(3) Puplls A, B and € only
(4) Pupils A, B, C and D only



XIngYanwentmapalkandobsewedmatﬂiemwomsomﬁmgi
growing near a green plant.

green plant

Which of the following states the negative impact that the presence of
fungi has on the green plant?

Q)
(2)
©)

@)

They compete with the plant for space and water.

They help in the decaying of dead organisms near the plant.
They give out carbon dioxide during decomposition which the
plant could use to make food.

They break down waste matter into simpler substances which the
plant could use as mineral salts.

The graph below shows the change in the number of caterpillars in a
garden.

A

Number of caterpillars

>
Time (days)

Which of the following events could be taking place from B to C?

A
B
c
D

(1)
3

Some caterpillars were eaten by birds.
Some caterpillars developed into pupae.
Some caterpillars batched from the eggs.

Some caterpillars were killed by pesticides.

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



The food web below shows the relationship among the organisms K,
L, Mand N in a habitat.

\“

Organism X was then introduced into the habitat. It fed on only one
type of organism in the food web.

After one month, all the other organisms decreased in number.
Which organism did X most likely feed on?
{1) K
L
(3) M
(4) N



The food web below shows the relationship between the organisms found in a
pond community in the park. Use the food web below to answer questions 9

and 10.

water plant
Start

o O w>»r

(1)

3)

10.

Which of the following statements about the food web are false?

The tadpole is both apréy and a predator.
There are only three food chains that could be formed from the
food web.

There are only two organisms which get their energy directly
from the water plant.

A decrease in the population of the water plants affects the
populations of the wriggler and tadpole.

A and B only (2)

A and D only
B and C only 4)

B, C and D only

Which of the following states a direct impact on the organisms in the

food web if there is an increase in the number of terraping?

A
B
C

(1)
(3)

The number of fish will increase.
The number of tadpoles will decrease.

- The number of mosquitoes will increase in the park.

A and B only @)

A and C only
B and C only 4)

A,BandC



11.

12.

The diagram below shows a water cycle.

How many times does water undergo a change of state in 1 complete
cycle?

(1 1 (2 2
3 3 4) 4

Jason made use of the set-up below to collect pure water in the
beaker. He managed to collect 50mi of pure water in 1 hour.

/ plastic sheet

S beaker

container -
sea water

purelwater

Which of the following methods would enable him to collect more water
in the beaker within 1 hour?

A Heat up the sea water.

B Use a beaker with a smaller opening.

C Pour more sea water into the container.

D Place some ice cubes on top of the plastic sheet.

(1) A and D only (2) B and C only
(3) A, Band D only 4) B, C and D only



13.

14,

Martin carried out an investigation on four similar flowers, A, B, C and
D, to find out if a fruit can be developed when certain parts of a flower
are removed. The four flowers contain both male and female parts.

In the table below, a cross (X) in the box indicates that the part had
been removed from each of the flowers.

Flower __

A B C D

Petals X X X
| Male parts X

Female parts X X

Which flower(s) will still be able to become a fruit if it is pollinated?

M C only

(2) A and C only
(3) B and D only
(4) A, B and D only

The diagram below shows plant A in the park. Tom made some notes
in his diary after observing plant A.

Notes in his diary:
e green leaves

e spore bags

Which of the following statements are true about plant A?

A It produces fruits.

B it is not able to produce flowers.

C itis able to carry out photosynthesis.

D it disperses its spores with the help of insects or animals only.

(1)  AandConly (2 AandDonly
(3  BandConly 4)  B,Cand D only

10



15.

The statements below describe the stages of the sexual reproduction
in a flowering plant.

A The ovules develop into seeds.
B The anther releases i

C___| The pollen grains land on the stigma.

D The male cell from the pollen grain travels to the ovary.

E The male cell of the polien grain fuses with the feamale cell.

Which one of the following diagrams shows the stages in the correct
order?

1 2
4} pe A " (2 5 B -
B C A D
A V A y
D < E C . E
A2 AL
) A c “) B ()
A J A Y

1"




16.

17.

The diagram below represents the human circulatory
arrows represent blood vessels camrying blood to and from the head,

lungs, heart and legs.

Which one of the following correctly matches the amount of oxygen in

v

h 4

'

the blood with the blood vessels that are carrying it?

More oxygen in the blood Less oxygen In the blood

(1) J and K Land M :
(2) Jand M Kand L

(3) Kand M Jand L

4) Kand L Jand M

The diagram below shows how sugar and water are transported to and
from different parts of a plant.

Fruit P
-

Which one of the following cotrectty shows the parts of the plant that

‘.

"
Ye
s
.
B

|

R

-
4
"
*
-
-
-
-

are represented by P, Q and R?

sugar ~----- >
water e

P Q R
(1) stem leaves roots
(2) roots stem leaves
(3) roots leaves stem
(4) leaves roots stem

12
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18.  Four pupils, A, B, C and D, examined the following two types of
cells, X and Y, under a microscope.

. 0! f.
L]

0

o

2,

| Coll X Y

)
(=)
Cell
They recorded their observations in a table as shown below.
A tick (v) indicated the presence of the cell part.

Pupil Cell Cell wall | Cytoplasm | Cell membrane | Chloroplast
A X v Y
B Y v v v
Cc X v v v
D Y v v v v

Which pupils had mada the correct observations about the two cells, X
and Y?

(1) A and B only (2) CandDonly
3) A, Band D only (4) - B,CandDonly

13



19.

Some sclentists wanted to study the digestive system of animal X.
They fed animal X with the same amount of different food, A, B and C.

Animal X’s digestive system was checked at each organ to find out how
much of the food remains to be digested.

The results were plotted in the line graph as shown below.

Percentage of

undigested
food (%)

Based on the above results, what can the scientists conclude at the
end of the experiment?

(1)  Organ R is the most effective at digestion.

(2)  Food A is the most difficult to digest by Animal X,

(3)  Each organ of the digestive system digests all three types of food.
(4)  The type of food Animal X ate affects the rate of digestion of food.

14



20.

Fern Coconut

Which of the following statements are true about both plants?

A Both of them can produce flowers.

B Bohofﬂ'léir"leavashamchloropl'l'yﬂ.

Cc The femn has spores while the coconut has seeds.

D The fem may grow on trees while the coconut grows on soil.

(1)  Aand C only (2 BandDonly
(3 A BandConly (4) B, CandDonly



21. A ball was pushed off a table top and landed in a box filled with sand
as shown in the diagram below. '

table top ball
N o

e . | ) C 3

Which of the following graphs comectly shows how the kinetic energy of
the ball changed from the time it was pushed off the table to the time it

landed in the box of sand?
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22,

Four identical marbles were dropped from different heights and landed

onto a sand bed as shown in the diagram below.

Which of the following shows the correct arrangement of the marbles
based on the height from which they were dropped?

Highest

(1)

(2)

3)

w){@llec]h 2
W|>» (O

(4)

>wi>(0)||,
OUUDE

23.
diagram below.

A pendulum was released from the starting point as shown in the

starting point S

K :

Cc

At which point did the pendulum possess the most kinetic energy?

A
¢

(1)
3

B
D

(2)
Q)



Which of the following correctly shows the main energy conversion of
the above set-up when the switch is closed?

(1)

@)

(3)

(4)

Battery Wire Bulb Fan
iy > oyt et
= o
T M
boonial > Foctoal _, Lot Koo

snergy




25.

The diagram below shows an empty packet drink and a stick. When a
force is applied on the empty packet drink, the stick pops out.

force

]
v

empty packet v Y

drink

—

Which of the following statements can be concluded based on the
experiment?

(1) The air in the packet expands and pushes the stick out.

(2) The air in the packet exerts a force on the stick and forces it out.

(3) The air outside the packet exerts a force on the stick and pulls it
out.

(4) The hole in the packet becomes slightly bigger and pushes the
stick out.

19



26. Mike caries out an experiment to find out how the type of surface
affects the amount of force needed to move a wooden cube over a
certain distance as shown in the set-ups below.

wooden cube - ing balance
< SetupA 0 OM T amic tile
metal cube
spring balance

- 45cm ——
Set-up B ceramic tile

However, he was told that he should change two of the variables in
set-up B.

Which one of the following shows the comect change in the two
variables to be done in set-up B?

Variable 1 Variable 2
(1) | Remove spring balance Use a shorter distance of 35 cm
@) Change metal cube to a wooden | Replace ceramic tile with sandpaper
cube
(3) | Use a smaller metal cube Use a shorter distance of 35 cm

(4) | Remove spring balance Replace ceramic tile with sandpaper



27.  Justin used 3 different materials, C, D and E, to make 3 cut-outs of
different shapes and heights but of the same thickness.

He hung the 3 cut-outs from a support between a screen and a
torchiight. When he switched on the torchlight, the shadows cast on the
screen are shown below.[The diagrams are drawn to scale]

torch light

Side view Front view

Which one of the following best represents the materials, C, D and E,
based on the observation of the shadows formed on the screen?

Material C Material D Material E
(1) cardboard wood - haclng paper
(2) wood clear glass aluminium
(3 iron cardboard frosted glass
4) clear plastic frosted glass clear glass

21



28.

The following experiment was set in a darkened room.

object

screen

The distance between the lighted lamp and the object remained
unchanged. The distance between the object and the screen was
changed and the size of the shadow on the screen was measured.

Which one of the following results shows the correct relationship?

1M

(3)

m Size of
object and mu%
screen {cm)
50 58
100 68
150 81
Distance | gizg of
objectand | Shadow of
screen (cm) anyect {om)
50 68
100 68
150 68

@)

)

Distance Size of
ogejem os:adow of
screen (cm) Ject (cm)
50 81
100 68
150 55
m Size of
object and | shadow of
screen (cm) | oblect (cm)
50 81
100 55
150 68




An experiment was conducted using 2 opaque boxes, A and B, as
shown below. Box B had a bright bulb attached to the top. There were
2 open cups in each box. The cups were made of 2 different materials,
P and Q. The 4 cups were each filled with 20ml of water at 1°C and left
in the boxes for 6 hours at room temperature in a room.

Box A

lighted bulb —

opaque

/ hoxes\

cup P cup Q

Box B

N/

//l\\

cup P

cup Q

The amount of water left in each cup was then compared and recorded
in the table as shown below.

Box A

Box B

Amount of water
left in cup P (ml)

Amount of water
left in cup Q (ml)

Amount of water
left in cup P (ml)

Amount of water
left in cup Q (mi)

19

19.5

16

18

Which of the following statements about the above experiment are

comrect?
A
C

Cup P is a better conductor of heat than Cup Q.
B Cup Q in box A conducts more heat than Cup Q in box B.
Water in cup P in box B has gained the most heat from the

surroundings as compared to the other 3 cups.

(1)
(3}

A and B only
B and C only

(2)
4

A and C only
A, BandC




30. Samantha wanted to conduct an experiment to find out which fiquid
: expanded the most when heated.

Set-up A Setup B

N

S5 0NN

OO )

ALCCEELELS

LR
SNSRI

22, ()\.?}V N
[ {

\‘} :(»é\- RN

Set-up C Set-up D
glass

loured
oil drop

seawater

¥ o of of of o of
ALLL

vinegar

BEEDRRRRMARNER N RRRRNnRaNg

FELLLERLENRED AN

Hitinl

In order to oonductmeexperinerit. Samantha planned to heat the
set-ups over a bunsen bumer and.note the time taken for the coloured
oil drop to move Scm up the glass tube.

Which two of the above set-ups should she use to ensure a fair test?

(1) AandC 2 AandD
(3 BandC 4 BandD
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Section B (40 marks)
Wiite your answers to questions 31 to 44 in the spaces provided.

31.  Jason grew similar plants in two different clear glass jars as shown in the
diagram below.

Jar A ' JarB

The plants in both jars were watered with the same amount of water before

placing them near the window. After a few weeks, the plants in one of the jars
died.

(@ Which jar most likely contained the plants that died? Explain your
answer 1

Two similar seeds were planted in a similar jar wrapped with a sheef of biack
paper. 50ml of water was poured into the jar before closing the lid. After a

week: it was observed that the seedlings which had germinated from the
seeds had died.

(b)  Explain why the seedlirfgs died after a week. (1]




32. A group of pupils studied the development of eggs of fish S. They placed 50
fertilised eggs in each fish tank. The water in each fish tank was kept at
different temperature. The eggs were observed for a month and the number of
hatched eggs in each fish tank was recorded in the table as shown below. resyit

Fish tank ‘| Temparature of water (°C) |  Number of hatched eggs
1 20 0
2 22 5
3 24 21
4 26 47
5 28 15
8 30 9
7 32 0

(a)  State the aim of the experiment. (1]

(b) Based on the results above, state the relationship béetween the
temperature of water and the number of hatched eggs. [2)




The food chain betow shows the relationship of two organisms in a habitat.
Grass ——» B
The graph below shows the area of grass found in the habltat in the first six

months.
M

&
E
@0

8

o
k]

g

—
Months

(a)  Organism C was introduced into the habitat after some time and the
population of B decreased over time. Mark with an X" on the graph
above to show when organism C was introduced to the habitat. [1]

State the food relationship between brganisms B and C. {1]

(9}  Organlsm D was then Introduced Into the habitat. It feeds on organism
B only. Explain how this would affect the populations of grass and
organism B. 2)




34. The diagram below shows the layout of Tom’s room. The air-conditioner is
used to keep the room cool.

air conditioner

Tom switched on the air-conditioner before he went to bed. He observed that
there were tiny droplets of water on the glass window the next moming.

(a) Did the water droplets form on the inside or outside of the glass
window?.Explain your answer 2]

(b)  Without switching off the air conditioner and using only items found in
the room, suggest a method to reduce the amount of water droplets
forming on the glass window. Explain your answer. [2]

Method:

Explanation:




35. Yuxuan noticed that a fern had grown on the big free outside his school after
a few months.

femn

(a) How didthe fafn manage to grow on the tree? [1]

(b)  Explain how the tree is Usefjil for the fern to grow well. [1]




38. The diagram below shows the cross-section of flower Y.

Flower Y

(a) It was observed that flower Y developed into a fruit even after its male
parts had been removed. Explain how this was possible [1]

(b)  The diagram below shows the cross-section of flower Z.

Flower Z

Based on the diagram above, state one characteristic of flower Z to
show.that it is pollinated by wind. [1]




37.

Lukeoondtmhsdanexpeﬁmerdushgasynnge to push air out when the
plunger is pushed in. The force exerted by the air from the syringe would
cause the ping pong ball to move along the table and hit a cone. He then
measured the distance moved by the cone. The experiment was repeated by
puliing the plunger to different distances.

ping ponsbﬂl(n

(a) In the incomplete graph below, fill In the boxes for the 2 axes and
draw a line graph to show the relationship between the force of air on
the ball and the distance travelled by the cone when hit by the ping
pongball. ' 2]

plunger

(i)

@i

(b)  Explain why the experiment must be repeated at least 3 times for each
distance. [




38.

oil

container with red dye solution container with water

Half of the roots of the plant were placed In each container which contained a
red dye solution and clear water respectively. The set-ups were placed In an
open area for 2 days.

(a) Describe and give a reason for the change in the amount of water in
the 2 containers after 2 days. 4]

(b) Itwas observed that the stem and leaves of the plant tumed red.
Explain how these parls turned red. [1]




39.

The diagram below shows cell X which is from a plant. One part had been
removed from the cell.

Cell X

(a) State the csll part which had been removed. State the funcilon of that
cell part. [l

(b) Tom’s teacher used the nucleus from cell X to confim that the cell
came from a plant.

State the funclion of the nucleus which enables him to do so. 1]

10



40. Study the following flow chart carefully.

Food enters the Undigested food
mouth exits
é
. Food enters the large
f"tgd is broken ;a’"a intestine (about 1.5m
n'ecsmaller s long) for water to be
preces add reabsorbed into the
\_ )
Food moves - ood enters \
[ down the gullet ] [the stomach ] s KI;OOG enters the
small intestine
(about 6m long)
i where digestion is
Substars Toed ot
18 scdedt absorbed Into the

S Y,

(a) Identify substance Y and state its function in the digestion of food in the
stomach. 2]

Substance Y:

Function:

(b) Based on the above flowchart, explain in terma of their function in the
digestive system, why the small intestine is much longer than the large
intestine? [1}

1"



41.  Study the set-up below. When the water dripped from container A, the water
wheel would spin and the generator would generate energy for the bulb to
light up.

(a)

(b)

| container A
N

Using the concept of energy conversion, describe how the water in
container A enabled the bulb to light up. 2)

Using the same items in the set-up, suggest and explain one
modification to the set-up to enable the bulb to light up more brightly.

2]
Method:

Explanation:

12



42. A hair dryer was used to blow a balloon to keep it suspended in the air as
shown below.

wire mesh

O

___hairdryer

container—

The height of the balloon from the ground was measured and the resulis were
recorded in the table below.

Height of balloon (cm)
Speed of hair dryer | 1% reading | 2" reading | 3" reading [ Average reading |
Low 33 34 32 33
Medium 42 40 44 42
High 57 50 55 54

(@) Whatis the relationship between the speed of the hair dryer and the
height of the balloon? [1]

(b)  State 2 forces that were acting on the balloon while it was suspended
in the air. (]

()  When the balloon is blown at low speed for 4 minutes, it bursts.
Explain clearly why this happens. [1]

13



43.  Anne set up the experiment as shown below. She covered the open side of a
darkened box with material A and then recorded the amount of light detected

by the light sensor.

light
sensor

material

powerful torch

N

She repeated the experiment using materials B and C of the same thickness
as material A. The table below shows her results.

Mateorials Light detected by light sensor (lux)
A 50
B 240
4] 120

(@)

(b)

(©)

Based on the set-up above, state the aim pf Anne's experiment. (1]

Why did Anne ensure that the materials were of the same thickness
each time she carried out the experiment? [1]

Anne works the night shift. When she retums home after work in the
moming, she wants to make Her environment as dark as possible while

she sleeps.

Which material, A, B or C, should she use to make curtains for her
windows? Give a reason for your angwer. (1]

14



44. Steve wanted to test the properties of substances X and Y. He set up the
experiment as shown below in the Science laboratory. He placed 2 balloons
of the same type, one completely filled with substance X only and the other
completely filled with substance Y, and hung them over a candle flame. He lit
the candle and observed what happened.

ceiling
balloon filled

balloon filled completely with

completely substance Y
with

substance X lighted

candles
Set-up A Sot-u;? B

He recorded the time taken for the balloon to burst in the table below.

Set-up Time taken for balloon to burst (s)
A 10
B 120

(a) Based on the results above, what can he conclude about the property of
substance Y as compared to substance X? 1]

(b)  Explain the difference in the time taken for the balloons to pop in the 2
set-ups above. [2]

15
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31)a)lar B. Water in the jar had evaporated. Therefore the plant has
no water for photosynthesis and died.

b)The seedlings will not be able to receive sunlight and thus not
able to photosynthesis, and died due to lack of food.

32)a)To find out how the temperature of the water affect the number
of hatched eggs.

b)As the temperature of the water increased, the number of

hatched eggs also increase. Until 26 C, as the temperature increase,
the number of hatched eggs decrease.

www.testpaper.biz




33)3) 4

-

v

b)B is the prey of C.

c)D eats B, therefore the population of B decrease. There will be
less B feeding on the grass. Hence, the population of the grass will
increase.

34)a)Outside. Water vapour from the surrounding air outside the
glass loses heat to the cooler glass window and condense to form
water droplets.

b)it increases the temperature in the room. The glass will be
warmer then before, hence the rate of condensation will decrease.

35)a)The spores were blown by the wind onto the tree, thus the fern
germinated on the tree.

b)The fern will be able to obtain more sunlight to make food.

36)a)The pollen grains from other plants landed on the stigma, then
created a pollen tube down to the ovule and fused with it. Thus the
ovary became a fruit.

b)its stigma and anther are hanging out of the petal.



37)a)i)Distance travelled by the cone
ii)Force of air on the ball/unit
b)To ensure that the result are reliable.

38)a)The amount of volume of water decrease by the roots for
photosynthesis.

b)The die solution was absorbed by the roots and transported
through the water carrying tube to other parts of the plant.

39)a)Cell wall. It give the plant call a regular shape.
b)The nucleus contains genetic information of the cell.
40)a)Substance Y: Digestive juice.
Function : Breaks down the food into simpler substances.

b)The small intestine is longer so that more time for food to be
digested and absorbed into the blood stream while for the large
intestine, only water needs to be absorbed.

41)a)GPE of the water in A is converted to KE of the dripping water.
The KE of the dripping water is converted to the water wheel in the
form of KE which is then converted to EE of the generator and LE of
the bulb.

b)Method: Place container A at a higher height.

Explanation: The water in container A will possess more
gravitational potential energy which would be converted to more
kinetic energy of the spinning water wheel. More kinetic energy will
then be converted to more electrical energy of the circuit and more
light energy of the light bulb, allowing the bulb to light up brighter.



42)a)As the speed of the hair dryer increases, the height of the
balloon also increase.

b)Gravitational force and air resistance.

c)The air in the balloon gains heat form the air blown from the
hairdryer and expands. When the air expands too much, there is not
enough space in the balloon for the air, thus the balloon bursts.

43)a)To find out how the different materials allow different amount If
light to pass through.

b)It was to ensure that it is a fair test, and that the results were
only due to the different type of materials and not the difference in
the thickness of materials.

c)She should use material A as it allows the least amount of light
to pass through, keeping the room the darkest.

44)a)Substance Y is a better conductor of heat than X. Y expands
slower than X. X expand faster than Y.

b)The balloon with substance Y takes a longer time to burst as it
_stretched slower since it did not expand as quickly.
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