




3. The diagram below repre8GM$ the transport� of a plant

partX 

• 

substance substanceQ 

stem 

·�

substance substance a

partV 

Which of the following correctly Identifies parts X and Y. and substances P and 
Q? 

(1) 

(2) 

(3) 
{4) 

nartX 

leaf 
root 

root 

leaf 

partY 

root 
leaf 
leaf 
root 

2 

substanceP sua-tanceQ· 
suaar mineral salts 
water sugar 

mineral salts' water 
water 8U08f 



4. Four blood� R. � T and U, were taker\ from diferent blood v:eaaela in
cfsfferent parts of the human body. The graph below shows the amount of
carbon dioxide found in each of 1he blood samples.

amount 
of carbon 

dioxide .,__ __ _ 
(cm3} 

R 

. 

s T u 

blood samples 

Which blood a-ample was most likely. taken from the blood vessel carrying blood 
from the heart back to the longs? 

(1) R
(2) S

(3) T
(4) U

3 



A Q is a jeRy-like substance. 
B P gives tha cell a regular shape. 
C R controls the activities within the ce!L 

Which of th& statements written by Mary are true? 

{1) A and B only 
(2) A and.C only
(3) B and C only
(4) �Band C

p 

R 



6. Sue conducted an experiment on two different organisms, X and Y. She left the
organisms ih 1he set.ups shown below for 1 week.

set-up A 
wire mesh _cover set-up B 

organism X 

substance F water 

She observed how well the organisms .survived. and recorded the number of
organisms left after 1 week in the table below. 

Number of organisms 

Set-up At the start of the At the end of the 
exnerlment eXDOrimont 

A 3 3 
8 3 0 

Based on the results above, which of the following statement(s) is/are �? 

A Substance F ls a source of food for X. 
B Y does not have enough atr for survtvat. 
C Y does not have food and water to survive. 
D X can cany out its life processes as it is able to obtain energy from 1tl& 

water. 

(1) A only
(2) A and D only
(3) B and C only

(4) B, C and D only

5 



7. Study the diagram bstow.

Wttjch one of the follO'Ning corrad:ly matches the labelled parts. 

PartX PartY PairtZ 

(1)_ Fitters dust and Transports oxygen Takes In o-xygen 
harmfulgasas from Part X to Part needed by the body 

enterina the bodv z 

(2) Traps dust particles Transports air from Enables exchange 
in the afr that we Part X to Part Z of gases to take 

breathe in place 
(3) Traps dust particles Transports oxygen Gives out carbon 

in the air we breathe from Part X to Part dioxide reJeaed 
out z from the body 

(4) Fitters germs and Transports carbon Enables exchange 
harmful gases dioxide from Part X of gases to take 

entering the bodv to Part Z place 

6 



8. Annie carried out an investigation on the growth of seedlings. She set up the
experiment in the <fiagram shown below.

seedling A 
(seed leaves present)

seedling B 
(seed leaves removed) 

Both contalners are left in a dark room and the same amount of water is given 
daBy. She observed the growth of both seed11ngs for 5 days. 

Graph A shows how the rnass of seedling A and the seed leaves changes over 
10 9ays w,hereas graph 8 shows how the ma$S of the seedling B changes over 
the same period of time.

mass 
(9) 

.. _, 

0 5 

graph A 

mass 

(g) 

Day 
0 

seedling 8 

5 

graph B 

Based on the graphs, what can you conclude about the growth of the 
seedlings? 

(1) The seedllngs do not depend on the sead leaves for its growth.
(2) The seedlings start to make its own food once the· shoots appear.
(3) The roots will grow downwards first before the shoots start to grow

upwards.
(4) The mass of 1he seed leaves of seedling A decreases as the seedling

continues to grow.

I\ 7 

Day 



9. B� carried out an experiment using 2 $bn&lr flowers, X and Y. of the same
plant as shown below. He removed some parts of the 2 flowers. He then
transferred some pollen grain$ from another flower ol the same ptant to the
remaining parts of each flower. After that, he observed if fruits were fonne<f.

The results of the experiment are shown below. 

Oki It develop into a fnait? 
NO 

y Yes 

'J'Jhich of the foHowing shows the parts of the flowers that have been removed? 

(1) 
{2) 

(3) 
(4} 

FlowerX 
AandE 
Cando 
DandE 

C, D and E 

Parts removed 

FlowerY 

C, D and E 
A.Band C 

Cando 
Band C 

8 



10. Srurly 1tle diagram below carefuUy. The diagram can be uted for both the
human and the plant reproductive systems.

from female 

s 

Young 

from male 

Which of the foHowing correctly represents S, T and process Z in bo1h -the 
human and the plant reproductive systems? 

(1) 
(2) 

(3) 

(4) 

. 

Human re1>ro'1u� ayatem 

s T ProGes&Z 

OVarv Testis FertJDsatton 
Egg Spenn Potlnatioo 

Egg Spenn Fertilisation 

Egg Sperm Fertilisation 

9 

Plant reorodfflrtlvo �ystem 
s T ProcenZ 

Stklma Anther Pollination 
Ovule Polen Pollination 

Qrain 
OVuJe Pollen Fertilisation 

Egg Male Sex Fertiljsaoon 
Cell 



11. Csseywas sluck in a lift with a group of people for 30 minutes when ft stopped
working. The fan was not working and the lift door was tightty shut

Jn the tablas below, what is the most likeJy changes in the amount of oxygen,
carton dioxide, nitrogen and water vapour in the lift ar� 30 minutes?

(2) Gas
0 en 

Carbl"n dioxide 

(4) Gas
0 en 

Carbon dioxide 

Decrease 
Increase 

Nochan 

Chan 
Decrease 
increase 
lncrease 

Nochan 9 

Decrease 
Nochan e 
Decrease 

Chan 

Decrease 
Increase 

Nochan 
Increase 

10 



12. The diagram below shows the direction of blood flow indicated by arrows � B,
C and D, in the human circuJatory sys�.

r----

I 

I 

I 

I 

T 
• 

' 

brain 

: lungs : 

! B

A 

Key: 

heart 
.. - -- -- +- blood low in oxygen 

blood rich in oxygen 

stomach 
0 

Which 1wo -a,rows were not drawn. correctty? 

{1) AE!nd .B 

(2) Band C
(3) Cand 0
(4) A and D

13. Joseph observed two ceUs using a microscope and recorded his observations·
in the table below. A tick (J) indicates the presence of the cell part.

Cells Nucleus Chloroplaata Cell Cytoplasm Cell 

Wall Membrane 

R J ✓ ✓ J J 

s J J I J 

From the information above, what can be inferred about cens Rand S? 

( 1) Both cell R and cell S are plant cells.
(2) Both cen R and cell S can make food.

(3) Cetl S has a regular shape but not coll R.
(4) Cell R is a plant cell and cell S is an animal cell.

11 



14. John conducted an experiment on photosynth&Sis. He left 3 similar pots of
plants fn a dark room for 3 days and watered them daily.

After 3 days. he placed the plants in set-ups X. Y and z containing different
substances as shown be1ow and left them under strong sunlight.

set-up X �t-upY set-upZ 

substance R substances substanceT 

.After 5 hours, John removed a leaf from each set-up and drip some !odin& 
solution on each of them. The observations are shown in the table below. 

Leaf front set-uo Observation 
X Iodine sotutfon turned dam blue 
y Iodine solution remained,yeffowish brown 
z fodine solution tumed dark blue 

Whtch of the following is most likely to be substances R, S and T? 

SubstanC4» R Substance S Sub9tanceT 
(1) substance that substance that 

water absorbs carbon produces carbon 
dioxide dio)(ide 

(2) substance that
subs1ance that absorbs �rboo water absorbs oxygen dioxide 

(3) substance that substance that produces carbon absorbs oxygen water 
dioxide 

(4) substanoe that 
substance that 

water produces carbon produces oxygen 
dioxide 

12 
� 



15. The diagram below $how& the digestive system of a human body.

Michael has to reduce his mass as he is severety obese. The doctors suggested 
that he goes through an operation to tie up .hls organ A to reduce its size. 

How does this help to reduce MichaeJ's mass? 

(1) To reduce the amount of food that can be digested.
(2) To reduce the amount of water that can be digested.
(3) To increase the amount of food that can be digested.
(4) To increase the amount of water that can be digested.

13 



16. Study the diagrams below.

set-up A 

seated glass 
container 

moist cotton 

wool 

�right

"'I'� 

� mo� 

set-up C 

� d!Y cotton wool 
set-up B 

......._�52i)o,,£.-t- moist ootton 
wool 

set-up D seakad wooden 
contalner 

Which of the foUowlng set-up(s) wiH the seeds germinate? 

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

17. The diagram below shows the young of a cockroach and a butterfly.

Which of the following statemant(s) correctly describe(s) the difference between 
the rife cycle of the cockroach and the butterfly? 

A The cockroach reproduces by laying eggs but the butterfly gives birth. 
B The cockroach has a three-stage life cycle but the butterfly has a four

staga life cycle. 
C The young of the butterfly does not resemble the parent but the young of 

the cockroach does. 

(1) A onty
(2) B onty
(3) 8 and C only
(4) A, Band C

14 



18. Four pupils. AD, Ben, CM and o.aitna, were told to set up a circuit that could
test if the batteries are flat The ticks (t() In the table below shoW the elecbical
parts that each pupil has chosen for their own circuits.

Pupil een Bulb Wllfl SWttch Battery 

All ✓ ✓ ✓ ✓ 

Ben ✓ ✓ 

car1 ✓ ✓ ✓ 

Deana ✓ ✓ ✓ 

Which pupll(s) has/have chosen the correct elecbical parts for their circuit?

(1) Ali only
(2) Ben and Cart only
(3) Ali and Deana only
(4) Can and Deana only

15 



19. Which of th& fo!�mg statements expfsin why w-� have to use eledrieily
wisely?

A Generating efectriCity is costly. 
B The supply cf fossil fuels is unlimited. 
C Fossil fuels cannot Ile replaced easily. · 
0 Bumlng fossil fuels to generate e!edricfty Wl11 give off harmful gases. 

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

20. Tommy designed a system whereby pure water ts obtained from salt water.

A 
salt water 

---- tripod stand 

The sait water oodergoes two processes. Name the processes taking place at A 
and B. 

8 
Condensation 
Eva ration 

Condensation 
Boil! 

16 



21. Mandy heated up a beaker of water until it reached the boiling point. She then
removed the beaker from the heat source and placed the beaker of water in a
well-ventilated room. She took note of the changes· in the temperature of the
water in the beaker for 20 minutes and plotted the graph with the values taken.

temperature 
(OC)

A 

100°C ...,_ _________ ___,;B�-------! 

C 

D 

0 20 Time (min) 

Which one of the following line graphs correctly shows the changes in the 
temperature of the water? 

(1) A
(2) B
(3) C
{4) 0

17 
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22. Jamie prepared a set-up a& shown In the diagram below.

cover---f=::::;::====:::==:::;=::i 

300an3 

ofwater 
---

___ container\yith a 
eapacityof 

600 crn3 

She then poured 50 crni of marbles into tbe container and pumped in 100 cm3 

of air into the container and sealed it. 

Which of the following statement(s) is/are possible obaervattons made by her? 

A The ma$$ of the set-up will not cbange. 
B The total volume of air In the set-up wftt increase. 
C The total \lolume of water In the setwup will increase. 
D The marbles will take up 50 cm3 of spaoe in the set-up. 

(1) Donty
(2) A and C only
(3) A. B and O only
(4) 8, C and D only

� 18 



23 Jason wanted to find out the best way to cook soft-boiled eggs. 

He conducted an experiment with the following 4 set-ups as shown In the 
picture befow. 4 identical eggs were left In each beaker for 5 minutes .. After 5 
minutes, the eggs were taken out and cracked to see how oooked each of the

egg was.

set-up P 

beakM� j 

�•� 
100 ml of 
water.at 
ao·c 

set-upQ 

150ml of 
water at 

gr.oc 

set-up R 

50 ml of 
water at 

60
°

C 

set-up S 

100 ml of 
water at 

30°c 

Which one of the following sho� the correct arrangement of the set-0ps 
starting wtth the egg that was most cooked to the egg that was· least cooked? 

(1)R,P,S.Q
(2) S1 P, 0 1 R 
(3)Q, S, P, R
(4) P, R, Q, S

., 19 



24. The diagram beiow shows an Iron nali that was freely sl.!SpMqed In between
electromagnet X and efectromagn&t-Y.

electromagnet 
X 

iron nail 

If both circuits are closed. what Will happen to the iron nail? 

(1) The Iron naiJ �II swing from side to skle.
{2) The iron nail wiU remain at the same position. 
(3) The iron nail wiH move towards etsc1romagnei X.
(4) The iron nail wm move towards electromagnet Y.

25. What happens when the Ice cubes in the container are melting?

A The tee cubes Cose heat 
8 The ice cubes gain heat 
C The ice cubes change into a gaseous state. 
D The temperature of the Ice cubes rises to room temperature. 

(1) B only

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

t 
C and D orny 

20 



26. Xavier set up two electrical circuits, P and Q, as shown below. The bu8>s and
battertes used were Identical. All 1he bulbs Bgh1ed up when the switches were
closed.

circuit p circuit a

What variables must he keep constant if he wants to find out if the number of 
batteries wtll affect the brightness of the bulb? 

A The mmber ot bulbs. 
B The number ot batteries. 
C The brightness of the bulbs. 
D The arrangement of the bulb. 

(1) A and C only
(2) A and D only
(3) Band C onty 

(4) A, C and D onty

21 



27. Faith set up the experiment below to find out if liquid P is a conductor of
el&ctridty. The nichrom& Wire will tum red and heat up when electrlc currant
passes through it in a closed circuit.

nichrome Wire 

Which 01 the fo11owing wiH hetp Faith to conctude 1hat liquid P is a conductor of 
electricity? 

A The bulb lights up. 
B The nichrome wire-turns red. 
C The temperature of &quid P rises. 

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

22 



28. All the bulbs in the circuit below lght up when all the switches are closed.
Elaine made following statements.

I) S1 

B1 
82 

S2 

83 

84 
S4 

A When S4 is opened, 81, 82 and 83 will light up. 
B S 1 can be used to control all the bulbs in the circuit. 
C When 81 is fused, the rest of the bulbs can stiU light up. 
D Wherl B31s fusoo, the.iest of the bulb$ can still light up. 

Which of her statement(s) is/are true? 

(1) Conly
{2) A and D only 
(3) A, B and C onfy

(4) A, B and D only

23 
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Section B; (44 marks) 
Write your answers to questions 29 to 40. The number of marks available is shown 
in brackets [ ] at the end of each question or part-question. 

29. Cindy created a classification chart as snown below. The classification chart
shows the substances that are transported by the plant transport system and
the human circulato,y system.

Plant Transport System 

dissolved mineral salts 
sugar 

Systems 

Human Circulatory System 

water 
oxygen 

carbon dioxide 
waste materials 

(a) There are two missing substances in the cha.rt above. Fill in the missing
substanoes in the table below. [2]

Svetem Missing substance 

Plant Transport System 

Human Circutatory System 

{b) Name an organ that is found in the human circulatory system that enables 
bJood to flow continuously through the blood vessels around the body. [11 

(c) What w�I happen to a plant if all the food-<;arrying tubes are removed? Explain
your answer 11} 

24 I Score 121 



30. Zee immersed a ceJI In a s.otutkm wi1h substances X. Y and Z.

After some tima. she found the substances at diffefent parts of the ceJ1s as
shown beloW.

y z 

X 2 

Y X Z 

y 

Cell part A 

y z 

X Z 

Y X X 

z 

Cell part B 

(a) From the diagram above. identify Celt part A and Cell part B.

Cell part A'. ____________ _

Cell part B: ____________ _

(b} Explain your answer in (a).

25 

z 

y 

z 

(1) 

11]





32. Lity wanted to find out ff seeds need warmth to germinate. She placed she.
seeds In each of ihe two containers which were filled with equaJ amount of
moist aJtton wool. She 1hen placed one of tne containers In her room.

(a) Suggest where she should place the other container. in order for her to
conduct her experiment Explain dearly why. (21

(b) Base.d on your answer in (a), what observation VA'uld enable her to conclude 
that needs need warmth to gennlnate? [1] 

c) Name two other variables that seeds need in order to germinate. [11 

!Score C2J
27 



33. Laura wanted to investigate how the intensity of ight affects the ra1e of
photosynthesis of aquatic plant X.

torch--+- plant 

She set up 4 similar set.ups as shown above using torches of different light 
intensities, 20 tux, 60 lux, 100 tux and 140 lux, in a .dark room. She counted 
and recorded the number of bubbles obsetved in each set-up over a period of 
15 minutes. 

Light lntenaltv of torch (lox) 
20 

60 

100: 

140 

(a) What could be a possible vatue for A?

Numbdr of bubbles 
10 
20 

50 

(1} 

(b) What is the relationship between light intensity and the rate of
photosynthesis? (1}

(c) Laura changed the plant to one which has more leaves and observed that the
number of bubbles produced increased. Explain this observation. (2]

28 



34. Mark prepared ttlG 861-ups shown befow using different materiafs of equal
thickness. He used identical beakers containing the same amount of water at
100"C.

material Q matertatR 
thermometer 

He measured and recorded the temperature of \Nater in each beaker at 
regular intervals using a thermometer. The graph b&1ow shows the results of 
the experiment 

Temperature of water 
in beaker (°C} 

100°c 

0 

� ...... ___ """' i:: ' :- ... 
' ·-·-·�----

',,, ·-------·-•-·i material P

' ..... "- ._ � material a
-----� : 

-----4material R 

30 Tlme (min) 

(a) Give a reason why the thickness of materials P, Q and R must be kept the
same in order to ensure a fair test [1 J

29 



(b) Arrange the materials, P, Q and R. according to their heat conductivity.
Write your &nSweJ$ in the boxea beloW. [1] 

□ □ 
Poorest conductor of heat Best conductor of heat 

(c) Which material, P, Q or R, is the most suitable material for making a contarner
to keep le&-eream frozen for the longest time? Explain your answer clearly.

(21

(d) What can Mark do to improve on the reliability of 1he experiment? (11

1�ore L2J 
30 



35. Huishan connected a circuit as shown in the oaagram below.

circuitY 

(a) Explain why the bulb does not light up In circult Y? (1) 

(b) Huishan made the changes in circuit V to ensure thatthe btJlbwitt right up and 
then added a switch at position X. 

What will happen when the switch is dosed? Explain the function of the switch. 
[1] 

31 



36 Fred made a ciicuit maze with strips of paper on a cardboard as shown 
befow. The four cor1rers labeftedW, X. Y and Z819madeofatuminiumfoff. 

(a) When he uied tesiflg the circuit maze, the bulb did not tight up. Why did the
bulb not light up? (11 

(b) What is a possib)e solution for Fred to solv& the probkwn? [1} 

(c) When Fred had fixed the problem. which two com�rs should Fred connect the
wires with so thattt,e bulb wiD light up? Explain. (2)

32 



37 We lfsng set up th8 2 setoUps aa shown below to investigate if tfle number of 
batteries in the circuit will affect the temperature of the water. Toa batteries, 
wires and tha nichrome wire used are ident!caL 

thermomet.er 

200 ml of water 

nichrome wire 
set-up A set-upB 

lhermometer 

200 ml of water 

(a) From the set-ups above, what is the variable that is changed? (1) 

(b) What are the two constant variables that Wei Liang needs to maintain? [2] 

(c) What ara two observations that Wei liang can make at the end of the
experiment to conclude his experiment? {2]

!Score 0
33 



38 The diagram beloW shoWs how Mrs Lim and Mrs Tan hung two simffar T-shirt 
to dfy. 

• I
,,

MrsUm 

(a) Whose T-shirt will take a ronger time to dry? Exprain your answer. (2)

(b) Tim came out of the cold shower without drying himself well. When he opened
the door of the toilet, he felt very cold. 

Explain why nm felt cold when he left the tolfet. (2] 

!Score 121 
34 



39 Study ihe diagram below. 

object A 
(100 g) 

60cm 

magnetX 
(100g) 

When object B is mo"'3d towards magnet X, the lever conUnued to be 
balanced as shown below. 

objectA 
(100 g) 

60an 60cm 

magnetX 
(100 g) 

�~ 6'bject8

(a) Based on ttt.e obseNation above, idermfy a property of object 8. Give a
reason for your answer. {2}

II 35 



(b) When Qbject B was replaced with object C. The lever was no longf.M' balanced. 
Position of magnetX l& � higher tban object A 

\Nhat could object C be? Explain your answer. (2] 

!Score 12:1 
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40. Jessica poured equal amoonts of liquids W and X at room temperature Into 2
simllar containers, A and 8. The containers were placed in the freezer for 12
hours. The temperature of the freezer is 0°

c.

container A 

'--! -=lqu� X

\ � 
containerB 

After 12 hours, sne took out Iha container& and immedia1ely tilted th& 
containers as sh<'IWn tn the diagram be1ow. 

container A containerB 

(a) Based on what you obsefve from the experiment above, what can Jessica
conclude about the freezing point of liquid X? [1)

37 



The dJagram befow shows 2 ice packs. An ice pack could be placed on the 
forehead of the user to bring down the �mperature when a person is having a 
fever. The user Will place the Ice pack into a freezer which is· 0°C overnight 
first .before placing it on the forehead. 

In the diagram below, Ice pack Pis purchased from the-shop.·fce pack a is 
homemade using water. 

Freezing temperature of liquid 
in ice pack is below o·c

tee pack P 

. ._., ·· .. '.· ...

Ice pack Q 

water 

(b) Based on the above information. expJain dearly which ice pack -would be a
more comfortable choice to u$e. [2]

End of Paper

I

Swre [21 
3� 





30}a}Cell part A: cell wall

Cell part B: cell membrane 

b}Cell part A allows all the substance to pass through lfut cell part Ballow

only substance Y and Z to pass through. 

31)a)The lack of food and the cleanliness of the water.

b)The fish fed on the plants . 

c)The plants photosynthesized in the presence of light and carbon dioxide.

32}a)She should place it in the refrigerator. She wanted to find out if seeds need

warmth to germinate so she needed to place the second container in a place

where there is no warmth.

b)5he should observe that only the seeds in the container in her room

germinated. 

c:)water and oxygen. 

33)a)40.

b)The light intensity increases the rate of photosynthesis increases.

c)With more leaves the plant is able to trap move energy to make more

food. More bubbles will be produced as more oxygen will be release by the 

plant through photosynthesis. 

34)a)lt is so that the thickness of the materials will not affect the rate which

heat is conducted from inside the container to the outside.

b)P Q R

c)Material P. The water in the beaker with box made from material P has

highest temperature at the end of the experiment Material Pis the poorest 

conductor of heat. So, the ice cream will gain heat slowest from the surrounding 

to melt. 

d)Mark could repeat the experiment a few times.
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