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PART |

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) and shade your answer on the Optical Answer Sheet.
(60 marks)

1 The flowchart below shows the human digestive system. P and Q represent substances found in

the system while R and S represent substances leaving the organs in the system.

Large intestine

Out of the body

p-

Mouth
(P)

|

Gullet

l

Stomach
(Q)

l

J Small intestine

ltm

All parts of the
body

Which one of the following correctly identify P, Q, R and S?

P Q R s
(1) digestive juice - saliva water digested food
(2) saliva digested food - digestive juice water
(3) digestive juice water saliva digested food
4) saliva digestive juice digested food water

(Go on to the next page)
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Jmaﬂianwmtedtosewpanexperitnemtoﬁndmi!catbondioxideisnecessawforpiantsto
make food as shown in the diagram bejow.

suniight
AN -

cup with chemical
|~ that removes
carbon dioxide

2

Whichone of the following is a suitable control for his experiment?

1 2
(N bt /__\ 2 Soht
\ bell jar \ bell jar
"-—‘
with black
plant cloth
cup with chemical
|- that removes
carbon dioxide

(3

L bell jar

(Go on to the next page)



The diagrams below show part of the transport system of a plant and a human body.

Which of the following statements are true of the systems?

)
(2)
(3)
(4)

o 0o m >

Nutrients are transported within both systems.
Food made by the leaves is transported to all parts of the plant.
Biood is transported from the heart to the rest of the body and back to the heart again.

Water is absorbed by the soots and transported to the rest of the plant and back to the
roots again.

A and C only
B and D only
A, B and C only
A, B and D only

The diagram below shows three celis.

Cell A

Which parts are found in all three ceils?

(1)
()
(3)
(4)

Celt wall and nucleus

.Cefl wall and cytoplasm

Cytoplasm and cell membrane
Cell membrane and chloroplast

(Go on to the next page)



5

Which one of the following graphs best represents the comect volume of oxygen, carbon dioxide
and nitrogen found in inhaled air and exhaled air?

0n

Inhaled air Exhaled air

V] %
Volume "
carbon oxygen
dioxide

-

nitrogen Type of gas

(2
Volume
carbon oxygen nitrogen Type of
dioxide ype olgas
(3)
Volume
5] S .
carbon oxygen nitrogen Type of
dioxide ok
(4)
Volume

carbon oxygen Tvpe of ga
dioxide st

{Go on to the next page)



(-] Study the circult shown below.

B1

O\\\O—

S3

Which one of the following statements about the circuit above is correct?

(1
(2)
3)
(4)

When 52 is closed, at least 1 bulb will light up.

When $1 and S2 are closed, 2 bulbs will light up.

If B3 fuses, B1 and B2 will not light up when all the switches are closed.

If B2 fuses, B1 will light up while B3 will not light up when all the switches are closed.

The diagram below shows three circuit diagrams. All bulbs, batteries and wires are similar and are

in good working condition.

i ——= i

—®— ®

Circuit X Circult Y Circuit Z

Arrange the circuits from the brightest bulbs to the dimmest bulbs.

Brightest bulbs — dimmest bulbs

(1

(2)

(3

4

< | <| x| X
XIN|IN| <
NiIX|[<|N

(Go on to the next page)
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Study the flowchart below.

Start
F
Can it make its Yes Does it bear Yes
own food? » fruit? A
- =
Y
Does it reproduce Yes c 8
by spores?
No
Which one of the folowing most likely represent, A, B, C and D?
A B C D
(1) Fem Animal Flowering plant Bacteria
2 Flowering plant Fem Fungus Animal
3) Animal Fungus Bacteria Flowering plant
(4) Flowering plant l Bacteria Fungus Animal

9  Study the transfer of energy below.

Sun—-X->Y-Z

What does the transfer of energy show?

A

X is the food producer.

B Y feeds on X to obiain energy.
C  Foodthat Y and Z eat comes directly from the Sun.

(1) A and B only
(2) A and C only
(3 B and C only
{4) A, BandC

{Go on to the next page)
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10 Phﬂmwﬂmemuinmmmmm.mmwdaﬁwedmmbmdeﬁom.
and measured the height of each shadow formed on the scleen.

[ 1\

torchiight Piece of wood

Positi Posib Posit Positi

4 3 2 1
Whichgraphshomﬁwcwredrehﬁwﬂipbdweenﬂwmﬂimdﬂnpieoeofwoodawm
height of the shadow formed?

1) Iy (2) r
Height
of the of the
shadow shadow \—/
» Position » Position
i 2 3 = 1 2 3 4
3 . I 4 ]
®  teign | O
g of the
shadow shadow
» Position » Position
1 2 3 4 1 2 3 4

{Go on to the next page)
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11 Anexperiment was set up with four identical rods made of different materials, W, X, Y and Z, at the
same temperature of 30°C. The rods were placed in a container of ice cubes as shown below.

After ten minutes, the rods were taken out and their temperatures were recorded in the table
below.

4
20
10
28

Matorials Temperature (°C)
w
X
Y
Z

Basedontheresultabove.udﬁd-:ma@m‘ialismoatstﬂlableformakhgmepenlabeﬂad‘ﬂ’?

H

pot

(1)
(2)
()
(4)

N<Xg

(Go on to the next page)
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12 Kenny set up an experiment as shown below. An iron ball was heated to 80°C and a ceramic ball
was cooled to 5°C. They were then immediately placed into beaker A and beaker B as shown in
the diagram below.

------------------

at 80°C

What wouki happen to the temperature of the water in both beakers in-the next few minutes ?

Temperature of water in Temperature of water in
Beaker A Beaker B
(1) decreass decrease :
(2 decrease increase
3 increase increase
(4) increase decrease

13 A, B,CandDwerebiobsofwaxpiacedonamelalringasshowninthadagrambelow.

Point T B
A :
Point Q
D &
Poirt S
Point R

When the ring was heated at a certain point, the order in which the drops of wax melted was D, A
C and B. Atwhich point, Q, R, Sor T was the ring heated?

{1) Point Q
(2) Point R
{3) Point S
{4) Point T

{Go on to the next pags)
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15

1

Jason placed two cubes of different materials but of the same size on two identical springs. As a
result, the springs were compressed as shown below.

Based on his observation, Jason can conclude that

(1)
(2)

&)

4

Cube A is heavier than Cube B

the compressed spring .with Cube A has less elastic potential- energy than the
compressed spring with Cube B
the compressed spring with Cube A has less gravitational potential energy than the
compressed spring with Cube B

the elastic potential energy in the compressed spring with Cube A will be converted to
more kinetic energy than the compressed spring in Cube B

Study the diagram of a toy plane below.

propeller

rubber band

Which part of the toy plane possesses the source of energy which enables it to move when it is
released?

(1)
2)
(3)
(4)

Wings

Propeller

Wooden frame
Twisted Rubber band

(Go on to the next page)
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18 Jmsawanwummmsmbebw.wumswdpapercﬂpnmdlowardstheirmrod.
Joe measured the angle z from the starting position as shown below.

17

mmtchangoatomeexpeﬁmuuoodemmakelodecreaseangbz?

)
)
3
)

Decrease the number of batteries.
Move the circuit slightly to the right.
Replace the steel paper clip with a fighter one.

Increase the number of coils around the iron rod.

Whmamagnetisbmkaniﬂobmpiacas.eadapiecawﬂhmitsownpohs.
Kyle broke a bar magnet into three pieces as shown below.

N .,

Each piece was brought near to another piece of the broken magnet. Which one of ihe following
below is most likely correct?

(1)

3

PR s @
Attracted

(Go on to the next page)
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18 Tom conducted an experiment using springs P and Q. He hung different loads at a time on each

length of spring (cm)

0 1 20 30 40 50 load (g)
Which of these conclusions could Tom make based on his resulls?

Spring that is ionger at the start of Spring that can be stretched more with
the experiment the same load
(1) Q P
(2) P P
@) P Q
@) Q a

19 An iron bail is rolled up an iron ramp which has a strong magnet attached on its underside as
shown below.

iron ramp

Which of these forces is/are acting on the moving iron ball?

Gravity

Friction

Magnetic

Weight of the ramp

o0 o>

(1) Conly
(2) A and B only
(3) B, CandDonly
(4) A.B,CandD

{Go on to the next page)
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20 Gaymmﬁbhdatheﬂeddwaterm%%mdhmtweofphmsin

21

each set-up. He listed the different conditions in his five set-ups as shown in the table below. A tick
(v ) indicates that the set-up has the condition.

i Set-up
A B Cc D E
Oxygen v v v
Carbon dioxide v v v v
Water v v
Fertilizer v
| Sunlight v v v v

\M‘)idltwosel-upsaiulldbemedtoshowthatwaterisnoodedfwﬂlaﬂalﬂtonﬁkefood?
1) Aand D

(2) Band E
(3) CandD
(4) Dand E
Study the food web below.
/ ? e \
A » E » F » D

Basedonthefoodweb.whichomdlhefoﬂmh\gvu'llcauseadecreasemmepopulationO‘IF?
(1)  Anincrease in the poputation of A
(2) Anincrease in the population of E
(3) Anincrease in the population of G

(4) Adecrease in the population of D

(Go on to the next page)
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22  Rio wanted to find out how fast water flow through different types of soil, He used the set-up below.

mdm

tray of soil

S

He poured 300 mi of watsr. onto-soill W at one end of the tray and sliowed the water 1o flow into the
m.msm,mmmmdmmmahmm.mmmm
the experiment with soil X, Y and Z. The graph below shows the results of the experiment.

Volume of

collected in
the basin (ml)

I
>

Type of s0il
Rio wanted to plant a cactus which reguires soil that allows waler to pass through easily. Which
50il is the mos! suitable for the cactus to grow in?

w X Y Z

n w
2 X
3 Y

@ z

(Go on to the next page)
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23 The diagrams below show the life cycles of insects P and Q.

24

27N
B @ !-‘

Insect P Insect Q

Based on the diagrams above only, which of the following statements about insects P and Q isiare
et A Both adults lay eggs.
B Both adults do not have wings.
C  Insect P lives longer than insect Q.
D  Both their young looks like their adult.
(1) Aonly
(2) Aand C only

(3) BandConly
(4) Band D only

The four statements A, B, C and D below describe the processes of plant reproduction.
A The male sex cell fuses with the female sex cell.
B When water is present, the roots of the seeds will appear first.
C  The fruit splits open and the seeds are carried away by the wind.
D When the insects collect the nectar, they also transfer pollen grains to the flower.
In which order does the process of plant reproduction occur within one cycle?
(Y ACB,D
(2) B,ACD
3 ABCD

(49 D,B,CA
(Go on to the next page)



25  The diagram below shows the water cycle.

26

7

17

water vapour

N

=]y

| rain

il

Which of the following statement(s) about the water cycle is/are correct?

(1)
(2)
(3
(4)

A Atstage Y, the water vapour loses heat to the surroundings.

B . Atstage X, the water in the river loses heat to the surroundings.

C At stage Z, the clouds gained heat from the surroundings to form rain.

A only
B only
A and B only
A and C only

The table below shows how the various parts, A, B, C, and D. of the reproductive system in a
human and a plant are similar in their function.

Reproductive System
Human I Plant
A egg X :
B ovary ovary
C Y pollen grain
D Zz anther i

Which one of the following shows the correct representation of X, Y and 2?

X Y Z ?

(1) ovule sperm testes |
2 seed | sperm testes
3) ovule i testes penis

f 4 | seed , testes penis —'

(Go on to the next page)
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27 Thadiagrambehvdw:apwnpomnectedloasaaledwkainer.wﬁhacapanﬂydﬁ&un’
through a thin tube. A block of metal with a volume of 30 cm® was placed inside the container.

80cmofair  pump

Whenthepwnpwasoomplﬁe}ypwhedin,mosocmaofwa!erandﬁncm’ofairwasfmcedinto
the container.

What would be the final volume of the air inside the container?

(1
2)
3)
4)

120 cm?®
380 cm?
440 cm®
470 cm®

28 The diagram below shows a water bird which catches and feeds on fish.

Based on the diagram above, which one of the following adaptations of the bird does not match

the function for catching fish?

Adaptation Function
(1) Beak To help it grab fish.
{2) Long beak | To help it reach into the water 1o catch fish.

(3)

Long legs

To keep its feathers dry for flying.

4

Thin legs

To make it look fike tree branches so they can avoid being detected by fish.

(Go on to the next page)
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29 Meiissa heated a substance for 30 minutes and measured its temperature during that 30 minutes
at one-minute intervals. She plotted her results in a graph as shown below.

Temperature of substance.(°C) r4
f Y

L

sssess
B L S e

arsssvsmamwena

.

Time (min)

o
&

Based on the graph above, which of!helMsMamemﬁmhue?
A The substance is at the same state at points W and X.
B The substance is at the same state at points X and Y.
C  The substance loses heat to the surroundings at point W.

D The substance continues to gain heat from the hest source at point Z.

(1) Aand B only
(2) Band C only

{(3) Band D only

(4) A, CandD only

{Go on to the next page)
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30 The diagram below shows Mary’s family tree. A key to show the presence of the physical
characteristic of dimples for the different family members is given,

| [E——

Which one of the following, A, B, C or D, best represents Mary in the family tree if Mary has

dimples?
(1 A
(2 B
3 cC
4) D

(Go on lo Booklet B)
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PART I

For questions 31 to 44, write your answers in this booklet.
The number of marks avallable is shown in brackets [ ] 2t the end of each question or part
question.

(40 marks)

31 RavimﬂodhﬁidommmiaLXorY.won.ﬂdbemoresﬁabletohangdothes to dry.
He hung the two poles of the same mass and size as shown below.

{a) Basadm&nerealﬂs.mmyofﬂremaiwmmmﬁm? (1)

(b) What two variables must Ravi keep the same while conducting the experiment? [1]

(c) Raviwanted to use either pole X or Y for fishing instead of for hanging dothes. Based
on the results above, which material, X or Y, is more sultable to be used as a fishing
pole? Explain your answer. 1]

(Go on o the next page)
SCORE
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33 Dave conducied an experiment o find out the relstionship between the height at which a
wooden ball is released and the height at which an eraser can reach. When the wooden ball
was released, it fell and hit the balance scale at point X. The balance scale then tilted
downwards and caused the eraser to launch upwards.

wooden

_ Ruler B ——1 |
point X balance

(a) ldentify the form(s) of energy that the wooden ball had: ]

iy  just belore it was released.

i)  when it hit the balance scale at point X.

{This question continues on page 5.)

{Go on to the nexi page)
SCORE |




(b) Dave plotied the resuits on a graph shown below.

Height the $
eraser
reached
(cm)
10 -
o Height at which the
0 S wooden ball was
released (cm)

i) Based on the graph, what can Dave conclude about the relationship between the
height at which the wooden ball was released and the height at which the eraser
reached? 1

i) When the wooden ball was released from a height of 0 cm as indicated on Ruler
A.ﬂmmerwasabbmmehaheigdecmmRuerB.Explahwhy, 1

{Go on 1o the next page)
SCORE
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34 Jared wanled to find out if the amount of roots a plant has affects the amount of water it can
absorb. He carried out an experiment using the set-up shown below.

He left the sel-up undisturbed for two days in the garden. The amount of water only
decreased in Set-up 1.

(a) Wnat s the function of the stopper? (1]

(b) Why did the volume of water in Set-up 1 decrease after two days? [1

(Go on to the next page)
SCORE |

-
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35  Mr Tan went overseas for a week. When he returned, he observed thal his plant had wilted
as shown below.

When a plant is wilting, the stomata on the Jeaves either close or reduce the size of their
openings.

(2) How does the closing of the stomata help the willing plant stay alive? (1

(b) The rats of photosynthesis of the plant decreases when the plant is wilting. Give two
reasons for this. (2]

(Go on 1o the next page)
SCORE




38 Jared wanted fo find out if the colour of the ight affects the rate of photosynthesis. He set up
the experiment in a dark room with a torchiight producing white ight. The number of oxygen
bubbles produced by Plant T in ten minutes was counted. The experiment was then
repeated, with the torch wrapped with a transparent blue plastic sheet giving out biue light.

beaker — - —

plant T

c — —

layer of oil

A m"

7

Io 10 20 30 40 50 unmnml‘——m""

Jared's readings are as shown below.

Number of bubbles produced in 10 minutes

1 try

2% try

3% try

White light

6

5

8

Blue light

4

4

4

(a) Jared used the same Plant T throughout the experiment. Give a reason why using the

same piant heips to make the experiment a fair test.

D!

(b) What can Jared do to increase the number of bubbles produced by Plant T7 1

{c) Jared wanted to find out if the temperature of water would affect the rate of
photosynthesis for Plant T. Apart from using the same plant, suggest two other
variables that he has to keep constant when conducting his experiment. (1]

(Go on to the nexi page)
SCORE




37  Kathy set up the circuit below with new bulbs and bafteries. She connected four objects W,
X, Y and Z fo the elecirical circuit as:shown below. Bulbs B1, B2, B4 lit up while B3 did not.

B2

Z

i
[ ¥

Set-up 1

She then shifted the position of the objects W, X, Y and Z as shown below.

Set-up 2

(s)  Which buib(s) would light up in Set-up 27 Explain your answer. 2)

(b) Giveanoxampleafatypedmatmialmaiobjedstchouldbemadoof. 1]
a)y:,
t‘-i)z:

(Go on to the next page)
SCCRE
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The diagram below shows an experimental set-up. it is made up of two sealed beakers of the
same siza, sach containing 500 mi of waier at 50°C at the start of the experiment. Beaker B
is wrapped with a layer of wet cotton wool.

Beaker B

The temperatures of the water in the beakers were measured at regular intervals and the
resuits tabulaled as shown below.

Beaker A

Temperature (°C)
Baokey 8 min 10 min 16 min 20 min 25 min
A 50 45 40 38 35
B 50 43 39 35 30

(a) Beaker Awas used as a control set-up. Expiain the purpose of the control set-up In this
experiment. 1

(b)  Explain how the layer of wet cotton wool helped the water in beaker B to reach a lower
temperature than beaker A at the end of the experiment. 1]

(This question’tontinues on page 11.)

{Go onte the next page)
SCORE
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38 Apotarbearhasalayetdhumbupkupnwarmmacoldemromnen!.vwlenthepolaf
bear climbs onto dry land after a swim-in the ocean, it shakes its entire body to remove the
water trapped In.its fur, .as shown:below.:

(c) Explain how this behavioural adaptation helps the polar bear in keeping warm. (1]

(Go on to the next page)
0 SCORE
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39 mdagmmwwumawaammmmmmmmmmm

Water in the container is being transporied through the tubing to the nozzles, which sprays
out the water in the form of ‘fine mist'.

(a) When the ‘fine mist’ is being sprayed into the air, the surrounding air becomes cooler.
Explain why this is so. 1

The fan blades on the device are made of rubber and they will start tuming only when the
user presses a switch on the container.

{b) Explain how switching on the device helps to make the surrounding air cool faster. {11

{c) Without making any changes to the device, state one method which can make the
device cool the surrounding air even faster. i1

{Godn to the next page)
SCORE
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40 The diagrams below show a seedling at two different stages in its life cycle.

Stage Y

(a) Which of the following factors below will allow the original seed to develop into stage
X7 Put a tick (v) beside the correct factors. ]

Factors Tick (v)
Presence of water
Presence of oxygen
Presence of carbon dioxide

Presence of nutrients

Presence of light

Presencs of heat

{b) Identify part P. : (1]

(¢} Explain why part P becomes smaller as the leaves of the seedlings become bigger. [1]

(Go on to the next page)
SCORE
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41 Roy conducted an experiment as shown below. He placed a magnet at one end of surface A
mwammammmmmmw.

steel ball () i magnet

7
surface A

Roy repeated the experiment using the same magnet and steel ball but with surface B. He
recorded his observations in the table below.

Time taken for the steel ball to be attracted
Surface to the magnet (s)
: Try 1 Try2 Try 3
Surface A 1.2 1.0 1.2
Surface B 1.3 12 1.3

(a) BasedonthetesMs.Manfacewassmooﬂer?Explainwhy. (1]

(b) What will happen to the time taken when lubricant is applied on the surfaces? Explain
why. [2)

(Go on to the next page)
SCORE | -

-
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42 mmmwmummammmumwm
presence of floating plants,

George used identical glsss: containers with the same amount of water. He also used the
same type and amount of submerged plants. He piaced the set-ups below by the window.

Set-up A Set-up B

w5

Afer three days, all the submerged plants were still alive.
How can George improve his set-ups or experiment so that he can observe an effect on the

submerged planis? [2)
Improvement 1:
Improverment 2:

{Go on to the next pags)

SCORE
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43  Gareth wanted to find out how fast different types of wood could bum. He used the set-up as

shown below. Once he had i up the wood, he quickly covered tha container with the lid and
made his observations. He repeated his experiment with the other types of wood.

P

— . ]

(a) QGareth repeated the experiment with the wood being broken into smaller pieces. He
observed that.the small pieces of wood bumnt faster. Expiain why. 1]

{b) Give one example of a pollutant released into the sumrounding air as a result of
déforestation by burning. {1

(c) Deforestation by bumning causes global warming. Explain how. 1]

{Go on to the nexi page)
SCORE
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