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For each question from 1 to 30, four options are given. One of them is the correct
answer. Make your choice {1, 2, 3 or 4). Shade the corect ovai (1, 2, 3or 4} on the
Opticat Answer Sheet. (60 maziks)

i Which one of the following does not undergo cell division?

A seed

(3) (4)

A fish

2 Natasha made the following observations of the characteristics of animat X.

« ltproduces mik.
¢ lthas no feathers.
« jigives birth to ifs young alive.

Which one of the following is another characteristic of anirnal X?

(1) Ithas giils.

(2) ithas a beak.

(3) ithas hair for its body covering.
(4) Ytbreathes through its moist skin.
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3 Dylan placed a 20 kg box on Gbject X as shown below.

-~

i

|
¥

Box of 20 kg

Object X

Distance it bends

He then increased the weight of the box and measured the distance Gbject X
bends. The experment is repeated with boxes of different weights. He
recorded his resulls in a table as shown below.

Weight of Box (kg) | Distance Object X bends (cny)
20 10
25 12
30 15
35 18
Which property of Object X is James trying to test?
{1) Elasticity (2) Flexibility
{3) Strength {4) Durability

The developmental stages of a frog are described as below.

The eggs are found in water.

Back limbs appear and the fail becomes shorter.

' The tadpoles hatch from the eggs and swim to look for food.

wilgliuslpg

Front and back limbs are developed fully and the fail disappears.

The developmental stages are not in order. Which of the following is the

correct order?

() A,B,C,D
@ AeBBEs A B D
38 C,B, DA
4 D,ABC
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Janet conducted an experiment by planting one string bean seedling eachin 5
identical peis &, B, C, D and E. She planted each seediing in the same
amount of identical garden soil under various conditions as shown in the
following table. She recorded their growth in height after two weeks, as shown
below.

Pot A Pot B Pot C PatD | PolE
Height of piant {crm) 10 20 3G 15 45
Amount of fertiizer
added {gramis) 1 4 6 > 3
Amount of water given
daily (mi) 55 55 55 55 55

Based on the information shown, what conclusion can she draw from the
experiment?

(1) The plant needs water and fertilizer for healthy growth.
(2) The plant would not grow If no fertilizer was added {o the soil.
(3) The plant grew faster when more fettilizer was added to the soil.

(4) Different amounts of fertilizer affects plant growth more than different
amounts of water. :
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The table below shows infermation about the life cycles of organisms, X, Y

and Z.

young

Organism X Organism Y Crganism Z
Noumber of eggs 2600-3006 Usualiy 1 20 -30
Period of time care None Pareni cares Parent cares
given to the young - for 1V years for 2 weeks
Predators which preys Foxes and
on the eggs or the Sea Birds e;igjes Crocodiles

What can be deduced about organisms X, Y and Z from the table above?

A The habitats of organisms X and Z are iikkely near the water.
B The iife cycles of organisms Y and Z are fikely to be 3-stage cycles.
C The more eggs the organisms produced, the shorter the parents care for

their young.

(1) A only
{3) B andC only

{2) Aand C only
(4) A,BandC
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The diagram below shows a piant cell with some parts, labelied P, S, TandU.

Which one of the following ratch the functions fo the correct cell parts’?

(1)
(2)
(3)
{4

—

Functions of celi parts

Surrounds and Supporis and Controls the Traps fight energy
holds the gives the cellits activities of the to make food.
cytoplasm inside. shape" celis.
S P T U
P S T U
U S P T
P T S U
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The diagram below shows a cell from an organism.

Which of the following is the cell ikely {o be found in?7

: ‘ Plant
(1) Fish scale , (2} Apple skin
{(3) Hydrilla leaf {4} Mango seed

The diagrams below show the human reproductive systems.

Which parts of the systems produce the reproductive cells?

(1) Aand Conly
(2) AandDonly
(3) BandConly
(4) BandDonly
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The diagrams below show the process of pollination.

(\/fm
\é*gj N “‘ ju

Palr =

/
JNY

Pair G

Pair B

VWhich pair{s) of flowers isfare most likely to develop info fruits™?

{1} Pair £ only

(2) PairsEand G only

{3) Pairs E, G and H only
(4) Pairsk, F, Gand H only

-
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13 Study the diagram bhelow.

stage 1 stage 2 stage 3 stage 4 stage 5

Which one of the following stages shows that the seed has germinated?

(1) stage 2 {2y stage 3
(3) stage 4 {4y stage?d
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14 The flow chari below shows the reproduction process in flowering plants.

1
Pollen grains from & male flower ‘

e

s

;
% Frocess J

Femate flower %

Fedilisation
The ovary The ovules
hbacomes K becomes L i

Which one of the following comrectly represents J, K and L7

Process Parts of a fiower
J K L
(H Pollination Fruit Seed
(2) Pollination Seed Fruit
(3) Germination Fruit Seed
(4) Seed Dispersal Fruit Seed

10
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15  The table below shows some information on four organisms, W, X, Y and Z, based
on 3 characteristics. A tick (v} shows that the organism has the characleristics
while a cross (X) shows that the organism does not have the charactedsiics.

Charadleristics
Flowering Piant Can maie its own food Grows on fand
Organism W v 4 v
Organism X % 4 X
Organism Y v 4 X
Crganism Z X X

The information above is used fo class#y the organisms according to groups A, B, G,
D, E and F according to the diagram beiow.

Organisms
i
j 1
Plants Fungi
] {
- — [ ;
Live in water Live on land £ F
‘ } I 1 Live in water Live on land
A B c D
Reproduced | | Reproduced Reproduced |  Reproduced
by seeds by spores by seeds by spores
In ' which groups do organisms W, X, Y.and Z belong t07?
Organism W Organism X Organism Y Organism Z
(1) A D B E
2y C B A F
(3) Cc A B E
@ B E A D

11
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16  Sam placed a meial spoon and a plasiic spoon on an ice block as shown
below.

metlal spoon

e fock of ice

Which of the following observations would Sam most likely make after some
ime?

A, Water would be fonmed arcund the ice block.

8. Woater droplets would be formed on the spoons.

C The plastic spoon would feel as cold as the metal spoon.
D. The pilastic spoon would feel warmer than the metal spoon.

(1} A and C oniy (2 B and D only
(3) A, BandConly (4) A, BandDonly

17 The diagram below shows a fire alarm.

burzer
lass container w
J (meta) . :

gas

It was observed that the mercury pellet moves and completes the circuit to
sound the alarmwhen there was a fire.
Which of the foliowing property of gas explains the above observation?

(1) 'Gas can be compressed.
(2} Gas has indefinite shape.
{3) Gas expands when heated.
{4) Gas contracts when cooled.
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18 The table below shows the state of four substances PQ.R and S, at different

ternperatures.
State of substance at
Substance 10°C 36°C 50°C
P liguid lquid liguid
G sofid solid liguic.
R sofid figuid liguid
S solid solid solid

Which of the following statements is correct?

(1) Substance P has the lowest melting point.
(2} The meliing point of Substance Q.is 3C°C.
(3) The freezing point of Substance G is 10°C.
{4) Substance S has the lowest freezing point.

19 Study the flow chart below.

Mo P

¥

Is it a matter?

oes it have &
definite shape™?

have a definite
volume?

R S

Which one of the following best represents water vapour in the flow chart?

(1 P 2y Q
(3) R “4) S

13
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20  Beaker A contains 30 e’ of green beans. Beaker B contains 30 om® of fine
sand. Beaker C condains 30 cm® of water.

:q."*d.'.-cx 4 e 9"

60c] 8lem E

]

3em™ T%ﬂé@ ":**: 3@&””" - “m"f'_”___%:

‘;’-ne ,___ “3{:&" ‘\' \Nal:" ’i;w U 3
sand Eeaéﬁaﬁ B Seaker G

What would be the possibie volume if the contents of Beaker A, B and
C are poured into a measuring cylinder?

(1) 60 cm’ 2y 70om’
(3) 90 cm® (4) 120 om’

21 The diagram below shows an expefiment to find out if carbon dioxide is
needed for photosynthesis.

glass conghn
planf —_| ’r
-soda e
(to remove carbon dioxide)

Which one of the following is a suitable control for the experiment?

0 Jgckeover @) /%““

3) 4)
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22 Pefer walks up a flight of stairs as shown in the diagram balow.

L
neight
&
The graph below shows the relationship between X and Y as he waiks up the
stairs. A
Y
S

X.

Which one of the following shows the correct jabels for X and Y

respectively?
X . Y
(1) height fime
(2) potential energy fime
(3 time potential energy
(4) height potential energy”

15 -
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Refer to the diagram below and answer questions 23 and 24.

tap water

nut

~needie

The cashew nut was carefully pierced through the end of a mounted needle.
The nut is ignited using a Bunsen burner and immediately held about 1 om
below a test tube half-filled with water. When the nut stops burning, the
temperature of the water was measured. The experiment was then repeated
with a peanut and then an almond nut.

The results were tabulated as shown below.

Type of food Final femperature of water
peanut 35°C
almond nut 50°C
cashew nut 65°C

What could you infer from the results of the experiment?

~ A. The three types of nuts are sources of energy.

B The three fypes of nuts are renewable sources of energy.

.C Cashew nut produced more energy than peanut and almond nut

(1) Aonly (2) BandConly
(3) AandConly (4 A,BandC

Which one of the following variables should be kept constant to ensure a fair
experfiment?

A. Size of the needle

B Mass ofthe nut

C Intensily of the flame

D. Amount of water in the testiube

(1) AandBonly (2) BandDonly
(3) B, CandDonly (4) A B,CandD
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25 A cup of hot boiling water and a cup of ice-cold water were covered and lefi
on the table as shown in the diagram below.

w”& /metai Cﬂﬁ'%
= o2 A

- mdww/msuiatedwp.%”____d
o Antplegte §
T 1 i ﬁ--l-l—-‘»-lg\
/ ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ O{"*}’ef
cold water | i~ —— =~ L= ot wat
—— e af i
S —— T

hot water

cotd wailer

hot water

cold water hot water

17
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Peter carried out an experiment using set-up A and set-up B as shown. Afler
three hours, she compared the amount of water left in each bow.

-Ja

1

})taincr

ettt Epr S

bow! of

- waier

. w./

f\Lﬂ
y

Set-up A Set-up B

The amount of water left in the bowl in set-up B is

(1) less because the water evaporates faster
(2) less because the water evaporates siower
(3) more because the water evaporates faster
(4} more because the water evaporates slower

Which one of the following energy changes takes place when a mefal spoon is
rubbed on the fable?

(1) Kinetic energy — sound energy
(2) potentiat energy — heat energy
(3) potential energy —heat energy + sound energy
(4) kineticenergy — heat energy + sound energy

A parachutist has opened his parachute and is falling to Earth at constant
speed.

(1} Kinetic energy — potential energy
(2) kinetic energy — heat energy

(3) potential energy — kinetic energy . -
{4) potential energy ~ heat energy

40
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29  The graph shows how the height of 2 bouncing ball changes with time.

height

4

\v/\‘?/\vf\g |

time

Which statement explains why the height of each péak decreases with time?

(1
2)

(3)
(4)

All of the kinetic energy is converted to potential energy at each bounce.
Some of the potential energy is converted to kinetic energy at each

hounce

Some of the kinetic energy is converted fo heat and sound energy at

each bounce.

All of the potential energy is converted to heat and sound energy al

each bounce.

30  The diagram below shows how energy can be converted from one form to
another.

Kinetic Energy
A C
B
Electrical Enargy __t_’_.____,. Heat Energy

Which set of activities best represents the conversion of energy as shown

above?
A B C D
(1) | Tuming a wind Rubbing two Using an electric | Using an electric
turbine hands together oven ' fan
(2) Rubbing two Using an electric | Using an electric | Turning a wind
hands together oven fan turbine
(3) | Using an electric | Using an electric | Tuming a wind Rubbing two
-oven fan turbine hands together
(4) | Using an electric | Turning a wind Rubbing two | Using an electric
fan turbine hands together oven
End of Booklet A

19
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For questions 31 to 44, wiile your answeis in this booklet. The number of marks

avaitable is shown in brackets [ ] at the end of each question of part guestion.
(40 marks)

31 The diagram below shows the development of the dragonily.

Moult into

an aduit

(a) Based on the diagram above, draw the fife cycle of the dragonfly in the space
provided below. Name the stages of the life cycles. [}

() Whatis the advantage of having part of the life cycle in land and water? {1}
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32 ‘The diagram below shows two cells, Cells P and Q.

cytoplasm

nucleus

chioz‘(}piasts cell membrane

vacuole

Cell P Cell Q

{a) Based on your observations of the diagram above, how is Cell P different from
a plant cell? {4

(b) Is Cell Q a unicellular organism? Explain your answer. ‘ 2]
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33 Sam wanted to investigate if liquid X affects the rate of cell division in cheek
cells. He prepared his experiment and recorded the resulls of two set-ups, A
and B as shown below.

Set-up Set-up A Setup B
Type of celis Cheek cells Cheek cells
Amount of
Liguid X {m) 50 ?
)
(a)  Whatis the amount of fiquid X that he should put in set-up B? {11
) Support your choice in (a). i1}

(c) Sam recorded the results of the experiment over 4 intervals in a table as

shown below. ]
Set-Up Number of cheek cells 1
interval 1 |Interval 2| Interval 3 | Intervai4
A T - 3 . .

Based on the results above, what can he conclude from the experiment’?
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34 The graph below shows the number of leaves of Plant Q over a period of time.
Plant Q is in a garden where butterfiies are found.

Number of lsaves

A

» Lime fweeks

(@) Putan‘X bn the graph to show the butterfly in its larva stage. 1]

()  There was a sudden decrease in the number of caterpillars. Describe how
would this affect the flowering plant Q over a long period of time? - {2}
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35 Al wanted to test if butteiflies are attracted to sugar solution. He used 2 simifar
flowers of different colours and sprayed each of themn with 5 mi of sugar
solution as shown below. He then left his set-up in an open garden. .

Red flower @ ~—Yeliow flower
with sugar with sugar
solution solution
State 2 changes Ali had fo make for his expersiment. [2}

(i
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36  Refer o the reproductive processes in the fable below.

= Budding

= Binary Fission
-« Pollination

e Ferlilisation

(a8)  Classify the above processes in the dassification chart as shown below, (2]

Reproduction

|

Sexual Asexusl

(b)  Would the young of an amoeba took similar fo its parent? Explain your choice.

M
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(a)

)

{c)
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Judy set up an experiment to find out if the amount of water would affect the
growth of balsam piants. She planted balsam plants of the same height at the
beginning of the experiment. She then drew up a table to record her results as
shown below.

Pots Amourit of water daily {mi) Height of the balsam |
plant {cm)
p 0 z
Q 30 >
R 40 ©
In the space below, draw how the control set up would look like. {1]

What would Judy notice about the leaves of the balsam plant in Pot P after the
experiment? (1

it had not rained for two months-in Singapore. How would this affect the plants
and animals in Singapore? i2]
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38  Benny and his father ordered a glass of ‘teh tarik' or fea with mific. He
noticed thaf the drink was made by pouring the mixture of tea and milk up and
down between two metal containers repeatedly. His father explained that this
action of pouring mixes the tea and milk.

(@) Would the tea cool faster when he pours the tea up and down as shown
above? Explain why. [23

(b) How does the use of metal containers instead of plastic containers affect the
temperature of the tea? Explain your answer. {11

- 39 Write down the energy required and the sources of energy for each of the

following objects. 21
object Type of energy’ require‘d Source of
_for the desktop computer energy
to work
(a)
Deskiop computer
object Type of energy required Source of
) for the boy to swim energy
® : .

Boy swimming in the pool
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40 Edwin prepared two set-ups, P and Q as shown m the diagram below. He gave
the balsam piants the-same amount of water. Boih set-ups were placed in the

field under the sun from 7am to midright.

clear

glass jar~_

glass jar
painted black

(a)  The graph below shows the change in the amournit of gases in set-up P
throughout the experiment. Label the gases in the boxes provided. YA

amourt
of gas |

(b)  How would the amount of oxygen in set-up Q change from the start fo the end
of the experiment? Explain your answer. {21
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41  The diagram below shows part of the water cycle.

)

‘ walber vapour |

cloud

7]

seas

rivers and k

plants

(a) In the diagram, draw two amows to show how planis can be part of the water
cycle. [

{4

(b} Name the process at .

42

John pushed a box up a ramp from the ground fo the back of a lorry, as
shown in the diagram below.

box

longer ramp

(a) Describe the energy conversion that occurred when the box was moved
from Paint A to B of the longer ramp.

[1]

from the boy of the box of the box
(b) Later, a shorfer ramp was used fo move the same box as shown in the

above diagram. Would the amount of potential energy of the box at Point B be
the same as when the longer ramp was used? Explain why. [
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44 Aminah prepared the following set-up 1o make a water wheel.
& ;" water
.
Panki .
L i ‘_‘:}‘ S tEcheitats)
Height b : /
Of Water 5 -
I
@ g '
[ W2
\Wheei
t 4
(a)

- What wilt Aminah observe when the water is poured?

Using the same set-up, Aminah poured the same amount of water from
different heights each fime and recorded her observations below,

Height of water Number of turns of wheel
50 cm 6
80 cm 14
100 cm 21
{(b) State the relationship between the variables based on the resulis above? {1}
(c)

Explain your answer in {b) in terms of energy transfer.

(21

End of Paper
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31)a) / egg

dragonﬂy\
nymph

b)The adult and young do not compete for food.
Or)The species has a better chance of survival.

32)a)It does not has a wall.
yNo. It does not have a nucleus to alfow it to reproduce.

33)a)o ml.
b)It is to prove/ensure that Liquid X is the only variable affecting the rate

of celi division in the cheek cell.
c)Liquid X causes the rate of ceil division to be higher as the number of

cheek cells increased faster



34)a} 4

Anywhere on
, This {ine

&

bor
{o-

b)Number of butterflies decreases and poliination occurs less. Therefore
fertitization occurs less and number of plant Q decreases.

35)iYChange colour of flowerto the same cotour.

ii)Spray sugar solution onl flower and no sugar solution on the other

flower.
36)a)Sexual Asexual
Pollination Budding

Fertilization Binary fission
b)Yes. It has the same genes/DNA as its parent.

37)a)

Balsam P lant

oot - /\\Ej oml oF Wit /Yoy

éonfml Guf-up &

b)The leaves turn yellow.
c)Without water, plants cannot make food. Animal will not get enough

food and oxygen. Plant and animals cannot have enough water to survive.



38)a)Yes. Exposed surface area is greater , so tea loses heat to the
surrounding air faster.
b}Metal is a better conducior of heat, so temperature of tea reduces faster.

39)a)electrical energy fossit fuals
byChemical potential energy Food

4¢%ayiyCarbon dioxide i yoxygen
b)The amount of oxygen decreases, Without suniight, the olant cannet
photosynthesis and produce oxygen.

41)a}

! |

b)evaporation

42)a)Chemical potential energy—> Kinetic energy—> Gravitationat potential energy
b)Yes. The box is still moved to the samme height above the ground.

43)a)Water is heated up by hot rocks, and turns into steam. Steam rises passes
through turbine and turns it. Kinetic energy from turbine is converted into
electrical energy in the generator.

b)i)Coal ii)Natural gas

44)a)The water turns the turbine, which turns the wheel.
b)As the height of water increases, the number of turns of wheel increases.
c)Greater potential energy of water is converted to greater kinetic energy of
water, which is converted to greater kinetic energy of the wheel.
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