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PART |

For each question from 1 lo 28, four options are given. One o them is the correct answer. Make your
choice (1, 2, 3 or 4) and shade your answer on the Optical Answer Sheel. (56 marks)

1 The diagram shows a plant

Which parts of the plant work together to enable it in make
food?

(1) WandY only
(2) XandZonly
(3) X YandZonly
(4 W.X.YandZ

2 The diagrams show the life cycles of organisms M and N

5 days ’ C\ﬁ“; Yo
el il 16 days 11 days

Organism N
Based on the information above only, which of the following statemeni(s) aboul organisms M and
N is/are true?

A The young of N resembles its adult but the young of M does not.

B The pupa of N takes a longer time to develop into an adult than M,
C The larva of N takes a longer lime o develop into an adull than M.
D The young of N feeds on leaves only bul the young of M does not.

(1)  Bonly
(2) Cony

(3)  AandBonly
(4) CandDonly
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The diagram below shows the cross section of the parts of a flower and a fruit,

fruit

Which of the following statement(s) is/are correcl afles lerilisation has laken place in the Nower in
order lo form the fruit?

X Part C wilts and falls off
Y Part A develops into part [,
z Part B develops inlo part £

(1) Z only

(2) X and ¥ only
(3) Y and £ only
{4) X.Yand Z

Which of the lollowing human body system(s) work logether lo provide enerqgy for daily activities?

(1) Donly
20 BandConly
(3)  AandD only

(4) A BandConly

Need a home tutor? Visit smiletutor.sg
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Charles used three similar plants, A, B and C, lo conducl an experimenl. He removed all the
leaves from Plant A, and some leaves from Plant C. He then put the three planis in three identical
conlainers with the same amount of waler and placed them in the same localion. After five days,
Charles measured the heighl of the waler in each container.

L container — {| ™
—— water

The aim of his experiment is 1o find oul i

(1)  the leaves of the plant absorb waler

(2) the plant needs rools to absorb water

(3) the stem of the plant helps 1o ransport waler Trom the roots 1o the leaves

(4) the number of leaves affecis the rate of waler absorbed by the rools of the plant

The diagram shows the movement of food and waler in a plant.

A __— .-|7 Green leaves P B
r'*’jr )
g

i:-.!'h'ater-_carrying F . C Food-carrying
L lubes Other planl paris tubes

'\E\“---_ Roots J

Which arrows represent the movemen! of waler?

(1) A Band Conly
(20 A EandF only
(3) B,CandDonly
(4) D.EandF only
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The diagram shows how waler can be separated from a mixture of soil and water using a filter

paper

mixture of soil
and waler

filter paper

comntainer ————|

Which part of the cell has same function as the filter paper?

(M
(2)
(3)
(4)

nucleus
cell wall

cyloplasm

cell membrane

The arrows in the diagram represent blood vessels. S and V are parts of the body

*._._ s N e ——
- )
il Lungs
v
What do S, T, U and V reprasenl?
S T u v
(1) Rest of body Carries blood rich | Carries blood poor Heart
in oxygen in oxygen
(2) Hearl Carries blood poor | Carries blood rich Rest of body
in oxygen in oxygen
(3) Heart Carries blood rich | Carries blood poor Rest of body
in oxygen in oxygen
(4) Rest of body Carries blood poor | Cames blood rich Heart
in oxygen in oxygen

Need a home t %?ﬂigti%ﬂgﬂ%%é
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‘A coconut seedling was found on the beach as shown in the piclure.

= L Py = ca—
.-

Which one of the stalements below is true about the seeding?

(1)  The seedling can start making food.

(2) Fertilisation can take place al this time.

(3) The seedling can only grow in the waler.

(4) The leaves can absorb waler from the sea 1o make food.

Study the food web

V ———— ' &——n T

w

—+ X —s ¥

Based on the food web, which organisms will be alfecled immediately when all of organism U
die?

(1)  Vand T only

(2) W and X only

(3) W and Y only

(4) Tand Y only
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A farmer used a cerfain amount of lertiliser on his farm. Some of this fertiliser flowed inlo a
nearby river which contained some bacteria, plants and fish. The waler in the river became very
murky and a number of events happened after that.

The lable shows the evenis that happened in the river after that bul they are nol in the cormrect
order,

Event Description . |
A | The population size of the fish decreased. T
B Bacteria used the nutrients lo reproduce faster.
C | The amount of oxygen in the nver decreased. 1
D | The amounl o nulsients increased. ]

Arrange the events in the correct order of its occurrence (first to last)

(1) A D B,C
(2) B,ACD
(3 C.A,B,D
(4) D.B,C.A

The diagram shows the organisms living in a pond.

How many populations can you observe from the diagram?

m 3
@ 5
B 6
@ 7

Need a home tutor? Visit smiletutor.sg
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Some solid pieces ol substance J were taken out of a freezer and placed in a U-shaped
container. After 15 minutes, it was observed thal all of the sobd substance J had melled
completely as shown.

U-shaped

s /" container
Jin solid 2t \
state §:: S —
e minules

Based only on the information above, which of the following statemenis are true?

A J in the solid stale has no definite shape.
B Jin the liquid slale has a definite volume.
C Jin the iqud state has no definite shape
D Jin the =olid stale has no definite volume.

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

Which of the following actions would help 1o conserve water?

Taking long showers on a hol day.

Turn off Ihe running tap while brushing your leeth.
Reuse waler used for washing rice 1o waler planis.
Using the washing machine 1o wash a dirty pair of socks.

™o

(1) P and Q only
(2) QandR only
{3) P,RandS only
(4) Q,RandSonly

Need a home t&r&Vﬁ“ﬁ%{%ﬁg




15 The diagram represents the waler cycle.

I R L

waler vapour rain

SNy . o

Based on the diagram, which leter(s), P, Q, R and/or S, represent{s) the process where heat is

lost?
(1)  Ronly
(2) Qonly

(3) PandSonly
(4) QandR only

16 Two sel-ups, A and B, were placed in a classroom as shown in the diagram

wialer

s _.L.l-{mu:mr—" — melal id
droplels

200 miof
" hot water

il
-

Where did the waler droplets in sel-up A and B come from?

Set-up A Set-up B
(1) ice cubes walter vapour in the beaker
(2) cold water hot waler
(3) Jce qubes surrounding air
(4) surrounding air water vapour in the beaker

Need a home tutor? Visit smiletutor.sg
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17 The diagrams below shows lour circuits, A, B, C and D with different arrangements of identical
battenes and bulbs. The bulbs in all four circuits light up.

S0 B

A B C D

Which one of the lollowing shows the correct brightness of the bulbs?

Brightness of bulb
Dimmest g Brightest
(1 A B C D
2) B C A D
(3) C B A D
(a) B 2 D A

18 The diagram shows four differen: set-ups of enlical batteries, bulbs and wires thal are in
warking condition

C}.—.@: \ = L &T”

] o -

Set-up A Sel-up B Set-wp C Setup D

In which set-ups, A, B, C and D will the bulb(s) light up?
(1) Aand D only
(2) BandConly

(3) A, BandD only
(4) A,B,CandD

Need a home tutQs 2 Visihsmiletiyiassg
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Pei Ling used a silver slick, a batlery and some wires fo sel up the circuil as shown.

battery

~

i~

silver slick

coits of wire

She then increased the number of batteries connecled in # series in the circull from one to two and
then three. She then counted the maximum number ol staples atiracied to the silver stick each

time.

Which one of the following bar graphs shows the resulls she will oblain?

{” [

®

D

m

=

m

(7]

o

(=8

§:]

v

5

3

2 1 2 3

number ol balleries
in seres
(3)
1l

3

[ & ]

s

@

=t

=

©

3

E »*
2 1 2 3

number of batteries
in series

(2)

(4)

number of staples altraclad

number of staples attracted

L

1 2 3
number of battenes
n senes
9
1 2 3
number of batieries
in series
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20 Devi sel up an electromagne! and placed it in between an aluminium rod and a magnel as

21

shown

wooden
slick

sining

siring

iron rod

alumirium
magnel rod

L [i—

When the swilch is closed, which of the followirg are possible cbservations she will make?

A The magnel moves lo the left
B The magnel moves to the right
c The aluminium rod moves lo the |ef]

1) A and B enly
(2) A and Conly

(3) B and C only
(4} A BandC

The diagram shows a box being dragged along the ground by a boy

t

—>B

Which of the arows above show comreclly the directions that frictional force and gravitational force
are acting on the box?

Frictional Force Gravitational Force
(1) B D
(2) C D
(3) A v
(4) B A

Need a home tutor? Visit smiletutor.sg
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22 / wooden block was pulled up a ramp using a spring balance as shown below and the amount of

force needed to pull it was then recorded. The experiment was repeated bul the angle of inclination
{M\*) was increased by 5° each time.

A spring balance

AI

Which one of the following graphs comectly shows the results of the experimentabove?

(LN @

Amount Amounl
of force of force
{units) (units)
— L
0 Angle of inclination (A°) 9 Angle of inclination (A%)
(3) (4)
& &
Amoun Amount
of force of force
(units) {units)
o > >
Angle of inclination (A°) 0 Angle of inclination (A®)
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Tom placed a lorchlight at the 1 cm mark of & ruler. It shone at an object that was placed at the

4 cm mark of the ruler as shown. A shadow was cas! on the screen

bl = |
torchlight
1] S—
e
i
|
SN N A

Tom adjusled the position of the torchlight and/or object. Which of the following two combinaliorns

of the posilions of the torchlight and object will casl a smaller shadow on the screen?

_ | Position of torchlight (cm) | Position of
A 1l BN b
- B 1 X

& 2 A

D 17 A CEml
(1) AandB
(2) BandC
{3) CandD
(4) Aand D

Study the actions lisled below.

A Buming a log of wood.

B Dropping a ball onlo the Noor.

C Rubbing your hands logether.

D Swilching on an electric table fan.

LR e | LD |

Which of the following shows the energy conversions in all the actions correclly?

A B c D
(1) | Kinetic energy lo Polential energy to Kinetic energy lo Kinetic energy to
heat energy heal energy elecirical energy polential energy
(2) | Polential energy lo | Polential energy lo Kinelic energy o Eleclrical energy to
heat energy kinelic energy heal energy kinelic energy
(3) | HKinelic energy lo Polential energy to | Polential energy to | Electrical energy lo
heat energy heat energy kinetic energy kinetic energy
(4) | Knetic energy lo Kinelic energy 1o Polential energy lo Kinetic energy 1o
heat energy potential energy heal energy electrical energy

Al pu | | 4 D \Srenrd -
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25 Two glasses, A and B were sluck together as shown in the diagram.

\ glass A

glass B

Which of the methods shown below would enable glass A to be raled from glass B in the
shortest possible lima?

(1) (2)

=— |- glass A

\ I
— freezer

3)
- glass A

1= hot waler

glass B

26 Four identical iron blocks were heated to a temperalure of 90°C. Each block was then dropped
into a beaker of waler as shown in the diagrams,

beaker B beaker C

al 10°C

Which of the fallowing correctly indirates the beakers with water at the lowest and highest
temperature two minutes after the blocks were dropped in them?

Beaker of water with Beaker of water with
the lowest temperature the highest temperature
(1) A D
(2) B C _
(3) c B8 Need a home tutor? Visit smiletutor.sg
(4) D A |
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A beaker of ice was healed over a bunsen burner, with the temperalure of the contents laken and
recorded over lime. The resulls were plolted in the graph.

Vs

Time (minules)

A The water sloppeo boiling after S.

B The ice was completely melted al Q.
C The bunsen burmer was lumed off al B
D

There was no change of stale in the water rom Q lo R,

Ryan wanled to investigate if the mass of an object affects the amount of anergy il pOsSSesses, using

-~

100 g

8 cm

30 cm
Set-up B

300¢g

10 cm

e - ——
30cm

Set-up D

Which of the following set-ups should he use in his experiment?

Temperature (°C)
Which of the following stalemenls are lrue?
(1} AandB only
{2) BandConly
{3) Coand D only
(4) Aand D only
the set-ups as shown
oma
EWI[
Saiwn
100 g
m.:m:[:
e +
Sel-up C
(1) AandB only
(2) BandConly
(3) CandDonly
(4)  Aand D only

‘:GD on 1o booklel B)
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PART Il

For questions 29 to 40, write your answers in this booklel.
The number of marks available is shown in brackets [ | at the end of each question or pan

queslion.

(44 marks)

29 The diagram shows an umbrella made of differegt malerials.

()

(b)

(€)

black-coloured —_
cancpy

steel spokes ————— sleel shafl

&-‘.L — rubber handle

State an important properly thal the material ol the canopy musl possess that
makes it suilable for use in an umbrella. Explain clearly why the properly Is required
in an umbrella 11]

in what way is rubber 1 more suilable matenal than steel o make the handle?
Explain your reasoning clearly (1]

Whal would be an advaniage lo the user if the canopy is made ol a transparenl
material ? Explain your answer clearly. [1]

(Go on lo Ihe nex! page*
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Need a home tutor? Visit smiletutor.
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a0 Lynn wanted to transter some shampoo from a bigger plastic bottle into a smaller plastic
bottle as shown

\/_\ \ bigger plastic

boltle of shampoo

funnel

She slarted 1o pour the shampoo carefully into the smaller bollle using a funnel. Al first, she
noticed that some shampoo enlered the smaller botile easily. However, after a while, she
noticed that the shampoo did not flow into the smaller botile but overflowed instead even
though the smaller botlle was obviously still not full,

(a) State the property of the shampoo which allowed it lo be poured o the smaller
boltle. - 1)

(b} Explain why lhe shampoo overflowed even though the smaller bottie was not full yet.
12]

(€)  Suggest an acllon she can take o fill the smaller botile faster without causing any
damage to the bottle and funnel. 1]

~ (Go on lo the next page)
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3 (a)  State one difference between evaporation and boiling. 111

(b)  Sam bought some hot fried noodles which were placed in a cardboard contdiner
as shown.

o=
o\ o nner cover
H ] 0- ' lhe cardboard
gt :I ™ Eﬂnlafnﬂ‘r
S waler droplets
hol noodles

s holes al the side

of the container

He opened the cover after live minules and observed that there were water droplets
formed on the inner portion of the cover ol the cardboard container. Explain how the
waler droplets were formed. 12}

(c) Sam observed that there were holes al the sige ol the cardboard container. He
suggesied increasing the size of the holes. How will this make the noodles cool
down laster? Explain your answer. (1

(Go on lo the nexl page)
SCORE
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32 A thick ring of 2 stem of a plant was removed as shown in the diagram below. As a result,
the lubes carrying food and waler were removed.,

(a)

(b)

(c)

soll

Whal is needed lor pholosynihesis 1o lake place? 1)

After a week, it was observed lhal the leaves at X lurned yellow and willed but the
leaves al Y remained green. Explain clearly whal caused the leaves at X lo turn yellow
and will, and why the leaves at Y could remain green. {2]

Struture Z is where the plani stores ils food. Predict whether Z will grow bigger or
smaller after the thick ring of the slem is removed, explaining clearly the reason why
this happens. 4l

(Go on 1o the riex: page)
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33 The graph shows Mike's hearl rale for a penod of ime as he went about his daily activities

Heart rale (beals per minule)

F N F
D
S §
A
0 ; f ; f i ; f——F+> Time (pm)
1 2 3 4 5 6 7 8
(a) Which part of the line graph is incommect? Explain why. 1]

(b} Explain why his heart rale increased as lhe intensily of his aclivilies increased.  [2]

(Go on lo the nex! page)
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Billy plays a game called "Buzz Wire™ which has a bulb and baltenes which are new and in
working condition. He has to guide the melal loop throeugh the wire maze from poinl X lo
point Y without louching the metal loop against the wire maze. If the metal loop touches the
wire maze, the bulb will fight up.

(a) Complete the diagram below, by drawing wires o connect the components so that
the game will work. [1]

wire maze

point X i )
.\ _ poinl Y
\J@ e s

metal loop

LI

(b)  Why did the bulb kght up when the melal loop touched Ihe wire maze? [1]

When Billy added anuiher bulb to the "Buzz Wire®, he observed that the two bulbs became
dimmer

(c) Give a reason why the bulbs were dimmer. 1]

(d) Afer a few minutes, Billy noticed that the bulbs did not ight up when the metal loop

was in contact with the wire maze. Sugges! a possible reason for this. [1]
~ (Go on lo the next page)
SCORE
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35 Victor conducled an experiment by using sleel clips, two idenlical iron rods, wires and
batteries for set-ups P and O as shown

20 coils of wire iron rod 10 coils of wire

jmmmn oo
el e T )

SEiLp 1 sctep'Q

When each switch was closed, he observed some steel clips were allracted and counted
the number of steel clips each iron rod attracted.

(a) Based on lhe diagram above, slale the aim ol his experiment, [1]

(b) Using only the matenals in lhe expenment above. suggest and explain another
method that Victor can use lo decide which electromagnet 1s sironger? 2]

(€) Stale one other action Viclor can laxe Ic lurther increase the magnetic strength of
the electromagnet in set-up Q. (1]

(Go on lo the nex! page)
SCORE
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(d;  Electromagnets are often used lo lock doors as shown in the diagram.

electromagnel

Explain why an eleclromagnel is used inslead of a permmanent magnel for such
doors. 4!

(Go on lo the next page)
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A marble was pushed wilh the same amount of force across four diferent types of surfaces,
Q. R, S and T. For each surface, the expenmenl was repeated a few limes and the lable
shows the average distance travelled by the marble belore it came o a slop.

Surface Q
Average distance travelled 78
by the marble (cm) .

{a) Using the results from Ihe lable above, slate which surface could be the roughest
Give a reason lor your answer.

(]

(b) Why is there a need to repeal the experimen! a few thnes and o calculate the
average distance travelled by the marble for each surface lested? 1

Michael recently visiled his grandmolher in the hospital and saw thal she was wearing

special socks lo prevent falls as shown in lhe piclure.
liny bumps 3 ;45 T
lound on the mi
bollom side ol §
Ihe socks
(c) How does wearing these special pairs ol socks prevent falls? (1]

(Go on to the next page)
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37 Ali prepared two set-ups to find out if the amount of vinegar affecls the amount of paint to

come off metal M.

wooden cover

L beaker

—}— vinega

1 melal

—

{a) What should Ali change in set-up B 1o carry oul a fair test?

l

(1]

The diagram below shows black smoke coming out from the chimneys of a faclory.

harmiul gases in
the black smoke

(b) it was observed that the paint from the bodies of cars near this factory came off
during the rainy season. Explain how the harmful gases present in the black smoke

from the factory may have caused this.

2]

(Go on to the next page)
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Danny conducled an experimenl using three identical pieces of glass, L, M and N They
were ltited at different angles as shown below. Glass N was nol tilted.

Lng*eﬂ { m £ 1

glass L glass M glass N

[Cagny prepared the setup as shown lor each pece of glass. He allowed Ihe (a0 1o blow at
thel suriace of the hot waler lor the same duraticn ol time He observed walcr droplets
forming on each glass and flowing down the glass pieces. He measured and recorded the
amount of water collecled in the emply container

I
lass
0 7
emply conlainer conlainer of hol waler fan
The table below shows his resull
_____ Glass S T
Amounl of waler collected in the 20 12 a !
~ empty conlainer (ml) ) ) __

Two beelles ol the same kind and size, P and O, oblain water by slicking thew rear ends up
in the air so thal they face the wind which is rich in water vapour as shown in the diagram,
The waler collecled on ther backs llows down lowards their head and mouth.

beetle's
'\S'f back
L1
beetle P beetle O

(a) Based on the resulls of Danny’s experiment, explain now bestle P oblained more
water than beetle Q. (2]
(Go on lo the next page)

SCORE
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(b)

13

in addition, il was observed thal Beelle P's back also has many bumps as shown in
the diagram.

bumps

i
Explain how this enables Beetle P to obtain more waler from the anvironment?  [1]

(Go on to the nexi page)
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The diagram below shows three idenlical glasses, A, B and C, filled with different amounls
of waler at different lemperalures, placed on three idenlical holplales. The water in the
three glasses were originally at 30°C, before the glasses were placed on the elecirical
hotplates and healed al the same starling time, 1o reach their final temperalures,

glass A i glass C
waler al waler at
) 60°C - 0TS
HlC heaming:
e

(a) In which glass did the waler lake the longes! ime to reach lhe staled lemperature?
Explain your answer. m

In another expenment, another two idenlical glasses, P and Q, were lilled with (he same
amount of waler and placed on holplates as shown below. The holplates were |he same
except {or ther heating sufaces, which were ol differenl shapes.

glass P glass Q

holplate X holplate Y

View of hol plales as seen from the lop

(b) in which glass would the waler boil first? Explain why. [2)
(Go on to the next page)
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During the day in a desert, a lizard was seen standing on the sand with its right fore-limb
and left hind-limb raised in such a manner so that its body did not touch the hot sand.

“‘-H-""‘-‘-_.__
T~ left hind-limb

(c) Why did the lizard raise ils body above the hol sand? Rl

After a few seconds, the lizard would swilch o slanding on lhe hot sand with its left fore-
limb and right hind-limb raised instead, so thal ils body was again above the hot sand. The

lizard switched between using its two differen! sets of limbs approximately every few
seconds.

{d) Why did the lizard swilch between using its two different sets of limbs approximately
every lew seconds? 1

(Go on to the next page)
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Jack carmed oul an expenmenl using a melal ball as shown in the diagram

| AR

!

*@
| (a/ .| €

— metal ball

He released the ball from a height of 20 cm onto a2 conlamer of sand. The ball crealed a
dent in the sand which was 1 cm deep.

(a)

(b)

(<)

Jack released the metal ball from different heighls. Based on his experiment, infer
how the depth of the dent in the sand would change with the ditferent heights he
released the ball lrom 1]

Give a reason for your answer in (a) 1]

A worker in a building construction site wears a helmel as shown. Explain how

wearing a helmet protects his head from a falling object. 1]
helmel
SCORE
End of Paper
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az29. (a) The canopy has to be waterproof for warer droplets to nol be absorbed by the canopy and instead
roll off the canopy, thus the user will not become wel,
(1] Rubber is w poor conductor of electricity, unlike steel. Thus, the user will not be electrocuted if he
is struck by lightning.
(3] it allows the user to look around him, thus he will be aware of his serrdundings and not bump Into
anything.
3. (a) Shampoo has no definite shape.
b) Air in the smaller bottls occupied the remaining space In the bottle and could not escape,
preventing the shampoo from sniering the bottle. Thus the shampoo overllowed even though the botile
was not full yet.
le) She could lift the lunnel slightly above the mouth of the smaller plastic bottle.
031 (a) Evaporalion takes place at the surface of the liquid but boiling takes place throughout the liquid.
Oh
Evapuration can take place at any temperature while boiling can only take place at the boiling point.
1] The water in the hot noodies gained heat from the hot noodles and evaporated into warm water
vapour. The warm water vapour lost heat to the cooler inner portion of the cardboard cover and
condensed to form water droplets,
(e) The hot noodles would continuously lose more heat 1o the cooler surrounding alr, thus the hot
noodles would cool down faster.
Q3z. (a) Water, carbon dioxide, presence of both light and chlorophyll in the leaves.

(b) Water absorbed by the roots cannot be transported to the leaves at X due to the absence of
water-carrying tubes, thus causing them 1o be unable to photosynthesise and hence wilt. At Y, the leaves
were able to photosynthesise as water could be transported to them. As such, the leaves at Y could
remain green.

[c) It will become smaller. Food produced in the leaves could not be transported to the roots, thus the
roots would use up the food stored in Z for its survival. Since the amount of food stored decreases, the
size of Z decreases.
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Q3a3.

Q35.

{a)  Part G. At G, Mike's heart rate would be 3 0 beats per minute, which Is impossible as he still
needs his heart to pump blood to the rest of his body.

{b) As the intensity of his activities increased, his heart pumped more blood rich In oxyzen at a faster
rate to the rest of hic body, thus respiration can take place af a faster mte and more energy Is produced.
At the same time, blpod rich in carbon dioxide is pumped to the Jungs and expelled at o faster rate, thus
his heart rate increased,

{a) —| wing marf 3

f{ ~'|
~<& O\

=
{b) When the melal loop touched the wire mazo, the circuit becomes cdlosed and electricity can flow
through the circuit, thus the bulb lights up.
{c) The bulbs are arranged in series.

{d) The wires were not properly connected to the bulbs,

AW
F

E)] To find out of the number if colls of wire around the iron rods affects the strength of the
clectromagnets.

b} He can measure the greatest distance at which each electromagnet can attract a steel clip. The
stronger electromagnet is able to attract the steel clip at a greater distance compared to the weaker
electromagnet.

(e} Add more batteries to set-up Q.

d) if an electromagnet is used, the door can be locked and unlocked using a switch. However, if a
permanent magnet were used, the door can only be locked.

{a) R. The marble travelied the shoriest distance, showing that the friction between surface R and the
marble is the greatest and hence R is the roughest.

(b) This is to reduce human error and obtain more reliable results,
(4] The tiny bumps increase the friction between her feet and the floor, thus reducing the chances of
her slipping and falling.
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0az.

[a) Add some vinegar into set-up B
(b) The harmful gases present in the black smoke are soluble In rainwater and give a solution that is

similar to vinegar. During the ralny season, since the rain that falls is similar to that of vinegar, it will cause
the paint from the bodies of cars to come off.

(a) Beetle P bad its back tilted 1 3 greater angle than that of beetle @, thus the amount of exposed
surface area to the wind'is greater than that of beetie Q. More water vapour loses heat and condenses to
form water droplets on the back of bestle P than that of beetle Q.

b) The bumps forther increase the exposed surface area available for water vapour 1o lose heat and
condense to form wanter droplets, thus enabling beetle P 1o obtain more water from the environment.

{a) Glass & It contained ths most amoant of water and was at a higher temperature, thus more heat
is required to heat glass B and hence it takes the longest time to reach the staiad Emperature,

(b) Glass Q. The heating surface of hotplete ¥ Is larger than that of hotplate X, thus the water in glass
Q gaindd Heat at a faster rate than in glass P. Henge, the water in glass Q would bol frst,

[[4] It is 50 as to reduce khe amount of exposed surface area of the fizard's body to the hot sand, thus It
galns heat at a slower rate and can survive the hest.

(d) It allows one set of imbs to lose heat to the sumounding alr and cool,

{a) The higher the height from which the ball i released, the greater the deptb of the dent in the
sand.

(b} At a higher haight, the ball would have more gravitational potential energy which s converted to
kinetic energy as the ball fafls, thus more enargy is transferred from the ball to the sand. Hence the ball
has a greater force of impac? ard the depth of the dent increases,

(<) Some of the kingtic energy possessed by the falling ebject is converted to heat and sound energy

when it comes into contact with the helmet. Thus the kinetic energy possessed by the falling object and
hence the force of the impact decreases.

3
L
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BOOKLET A : [28 x 2 marks = 56 marks]

For each question from 1 to 28, four optlions are given.

answer.
Answer Sheet.

Make your choice (1, 2, 3 or 4).

One of them is the correc!

Shade your answer on the Optical

L

Which of the following characteristics are most likely lo be observed in cach
type of flower?

(1)
(2)
(3)
(4)

wind-pollinated flower

insect-pollinated flower

large petals

small petals

x

feathery stigma

sticky stigma

produces nectar

does nol produce nectar

gives off unpleasant smell

gives off pleasant smell

Which of the following cannol be found in the human circulatory system?

(1)
(2)
(3)
(4)

waler
oxygen
carbon dioxide

undigested food
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The diagrarm below shows how water and food are transported in a plant.

p— P / water
—————— >

: A B ] _C a )
(1) flowers roots steimn 3
(2) roots stem flowers
(3) B stem flowers : —rmls
(4) - le_aves - stem ieave*s_

What is the function of the part labelled X7

(1)  To trap sunlight to make food.

(2)  To control all activities in the cell.

(3) To allow activities to take place there.
(4)  To support and give the cell its shape.
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5 I he diagram below shows a piclure of a habitat.

elephant —

girafie

Which of the following statements is true?

(1) The group of elephants form one community.
(2) The elephants, giraffes and zebras form 7 populations.
(3) The groups of elephants, girafies and zebras form ose population

(4) The groups of elephants, airalies and zebras form one community
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B.

The diagram below shows a food web in a habitat.

e -\“‘\x
B =
D

A skull of an organism is found in that habitat.

Based on the information above, which organism, A, B, C or D is most likely to

have such a skull?

(1)
(2)
(3)
(4)

o 0 ™ P
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/. Study the transter of energy shown in the diagram below

Sun

am

Organism P OrganismQ | —* | Organism S

T\ A
3

Organism T * | Organism U

Which of the following statements are true?

A. Organism U is a decomposer.
B. Organism T is an animal eater
C. There are three food producers.

D. Organisms R and S are plant-and-amimal eaters.

(1) A and B only
(2) CandD only
(3) B CandD only
(4) A BCandD
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Eva classified Ihree animals using the charl shown below,

(1)

—

& gpuyn ™
;,J
Whal are the two questions, A and B?
~ Question A QuestionB |
Lar'_.rf. agm? Breathes tlm::ugh lungs?
Has moist skin? Has scales?

{2)
(3)
(4)

Has minist skin™

Does the adudt have a (ad?

Breathes through skin?

Lays eqgs?
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Devi grew some seeds on four trays of colton wool inside a room. The
expenmental conditions and results are shown in the table below.

FTray Fres:encé_ai | Presence of Average length
| lWght | warmth | ofroot(cm)
w no no: 0
X yes yes 3 B
Y yes no 0 o
L no a yes o 2

Devi'wanted to confirm if germination would require light and warmth.

Which sets of trays should she compare in her investigation?

Germination re—quims
light war;ntﬁ o
(1) Wand X o -‘f‘andz
(2) Wand Y Wand X
(3) - XahdZ . Wendz
(4) Yand £ - Xand Y
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10 Gina conducted an experimenl using two seeds of similar size to find out how
the height at which they were dropped would affect the distance they travelled
One of the seeds had its hair-like struclure removed.

hair-like structure -—Qﬁ- ]

|

She dropped seed X from different heights, h, in front of a fan as shown. She
measured lhe distance, d, travelled by seed X. She repealed the experiment
with seed Y.

7] fan
seed ——— s

Which of the foliowing distances were most likely to be observed by Gina?

Y .s_ee;i(_—_ k. seed Y

h=120 cm h=60cm h=120cm h=60cm
(1) 30 cm 60 cm 20 cm 1 10 cm“_ i
(2) 30 cm 60 cm 10 cm 20 cm
@) 60cm | 30em |  10em 20 cm
(4) 60 cm 30 cm 20 cm 10 cm
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11 The diagram below shows a planl which is beanng fruits. The plant has thick
and long roots in the ground.

Position Q, R and S are locations where the food-carrying tube can be removed
from the plant by cutting away the ouler ring of ils stem.

Which of the following shows correctly where the food-carrying tubes have
been removed from the plant which resulls in the observations made?

Dbservalions. almu-t the ;Jianl
-ll';m 'l_ruit-;:n;acom;s merbi!;ﬁ;s;t 1 "the plant wilts ti_lE faste; I
(1) Q R
(2) R S
(3) S Q
(4) S S
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12

Kelly conducted an experiment using the sel-ups shown below. She placed
three similar plants in identical containers with equal amounts of water. She
added a layer of oil on the water surface.

She then coated some surfaces of the leaves with oil and trimmed off some of
the roots, as shown below, before placing all the containers in the same
location.

of oil

|
=
|

% |
|

i

Container A Container B Container C
(no oil coated on (ol coated on the (no oil coated on
the leaves) leaves) the leaves)

The amount of waler left in each contamer after one day was recorded.

Which of the following statements about the amount of waler left in the
container isfare true?

(1)
(2)
3)
(4)

A Container A has the mosl amount of water left.
B. Container B has the leasl amount of water left.
C. Container C has the least amount of water left.
D

. It cannot be determined ¥ Container B has more water than
Container C.

C only
D only
A and D only
A and B only
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The following relationships were observed among five organisms P, @, R, §
and T.

Siseaten by Q and R.
Pleedson T and R.
Qiseatenby Rand T,

Which one of the following classificalions is comrect?

L plant-eater animal-eater 5 :;:; : :::er 1
(1) Q i ] R
(2) Q Pand T R
(3) R P Q
(4) Rand T Qand S
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14,

A large amount of animal waste flowed into a pond

plant A

After some time, the population of plant B decreased.

Which pair of graphs does not represen the effect of animal waste entering the

pond?

(1)

(@)

(3)

(4)

Key
[ Ibefore animal waste entered the pond

Fafter animal wasle entered the pond

amount of amourfl of

light in pond 7 carbon dioxide
g in pond

amount of amouni of
bactena oxygen in pond
amount of amount of
nutrients plant A
amount of amount of
plant A anmimal C
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15.

16.

The diagram below shows a light bulb that gives off a lot of light when it is

swilched on

parl G

Which property of pant G enables the bulb to light up a room?

(1) fexible

(2) conductor of electricity

(3) good conductor of heat

(4)  allows light to pass through

Alex prepared a classification table as shown below.

_Grnup A : 1T Group B

alree
an apple
i ink from a pen
a metal__n{lgr

heat from a llame
sound from a police siren
shadow of a dog

Which of the following shows the correct heading for each group?

o Group A ‘ Group B
(1) solids non-solids
(2) e matter ' non-matter
(3) has definite shape has no definite shape
(4) has definite volume has no definite volume
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17

18.

Study the circuit shown below.

S, -

B2

B1

Which of the following would make bulb B2 less bright?

(1)
(@)
(3)
(4)

Add a bulb in senes arrangement

" Add a bulb in parallel arrangement.
Add a baltery in series arrangement.
Replace bulb B1 with a piece of wire

A wooden block was pushed up a slope as shown.

wooden block

f =2
s

A

Which of the following about the amount of gravity and the direction of friction
acting on the wooden block is correct as the block moved from A to B?

(1)
()
&)
(4)

Amount of gravity Direction of friction

increased B il
increased o
remained the same .
remained the same 4-"""
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19,

Lisa wanted to find out if a metal bar is a magnet. She drew four diagrams A, B,
C and D as shown below.

pull
Diagram w X - Y 4
A I
' metal bar magnet
pull
Diagram X W —— |< Y
B |
. metal bar magnet
push
Diagram b X Z Y ;
C [
metal bar magnel
pull
Diagram s ) - y z|
D
metal bar magnet

Which pair of diagrams allows her to confirm that the melal bar is a magnet?

(1)
(2)
(3)
(4)

Aand B
Aand D
BandC
CandD
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20.  Hugo placed a metal rod into a container of cold water as shown below. After
some time, his hands felt cold when he louched the rod

cold water —f==

Which one of the following correctly explains Hugo's observation?

(1) =The rod lost heat to the water andgo his hand.

(2)  The rod gained heat from the water and from his hand.

(3) The rod lost heat to the water and gained heal from his hand
(4)  The rod gained heat from the water and lost heat to his hand

21.  The table below shows the properties ol a substance at different lempegratures.

~ Temperature (°C) Has fixed volume? Has fixed shape?
0 Yes Yes
100 Yes Yes =~
150 Yes No
250 No No 1

Which of Ihe following statements aboul the subslance is/are definitely true?

(1)
(@)
(3)
(4)

It is water.

0w >

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

it melts at 150°C.
It is a gas at 250°C.
Its freezing point is lower than 150°C.
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22 An experiment was conducted to determine lhe faclors thal affect the rate of
evaporation of water. Three set-ups were used in the experiment, as shown

below,
-
. Control
70 ml of water
30°C

LATAND|

A

50 mi of water

30°c

T, 1
1t

1]
o

T

@ |

-

70 ml of water
40°C

Which of the following graphs shows most accurately, the change in mass of
the set-ups over a period of time?

(1) mass of sel-up (g)

Mo —

(3) mass ol set-up (0)

(2)
A
| “control
B
= =
itme (h)
4)

mass of sel.up (g)
B
“tontral
A
B tme (h)
mass ol sebup (g)
_\‘\ e
-, conirol
-8
—_—
fme {h)
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23. Beverly wanted to nvestigate whether four rods, A, B, C and D were electncal
insulators. She used the circuit as shown below

el e ’|"®'

The bulb lighted up when the swilch was closed.

The table below shows what happened when the switch was closed and certain

rod(s) was/were removed.

' Rod(s) removed from circuit |  Did the bulb light up?
A yes
B YES
B_Emn‘. 0 R T yes
CandD no o

Which rod{s) wasiwere electrical insulator(s)?

(1) B only

(2) AandB only
(3) BandDonly
(4)  Cand D only
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compressed spring

fixed wall ——

Megan conducted an experiment o find out how mass affected friction

fioor
block ‘

She pushed the block agains! the spring at a fixed length before releasing it.

She measured the distance moved by the block. She repeaied the experiment

using blocks made of the same material but of different mass.

Her results are shown below.

Block Lengﬂ_'n of Distance moved
C compressed spring (cm) by block (cm)
A 8 12
B 6 15
m— = =
C 8 15
D 4 12

Based on the resulls, which of the following is true?

(1)
(2)
(3)
(4)

Block C was the hghtest in mass

Block A was the heavies! in mass.

There was more gravity acting on block B than on block C

The amount of friction acting on blocks A and D was the same.
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In the set-up below, three rings, A, B and C passed through a smooth plastic

rod.

Height h represents the distance between the two ring magnets.

Which pair n! graphs correctly shows the relationships belween the forces

acting-on magnet B and height h?

(1) h (em)

L 4
magnetic force

of C (unit)
) h (cm)
.-"'/_
- N Fnagneiic force
of C (unit)
)
magnetic force
of C (unit)
(4)

h (em)

>
magnetic force
of C (unit)

h (cm)
—_—
weight of A
(unit)
h (cm)
Mh"‘xm
o _*weight of A
{Linit)
h (cm)
weight of A
(unit)
h {cm)
weight of A
(unit)
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26. A steel bar AB was magnetised using the “stroke” method as shown in Diagram
1 below. A compass was then placed near end B and the north pole of the
compass needle faced end B as shown in Diagram 2.

o] (@)

Diagram 1 Diagram 2

Another steel bar CD was magnelised using a magnel as shown in Diagram 3.

; G magnet

Diagram 3

The magnet and the two magnelised steel bars were then suspended by metal
wires as shown below

e R F S I TR EET T T T T T LTI T LEE FFrFFFFFr Iy I I s T ey e LT LT LD

What would most likely to be observed for steel bars AB and CD?

steel bar AB steel bar CD
(1) attracted to magnet attracted 1o magnet o
(2) altracted to magne repelled by magnet
(3) repelled by magnet aftracted 1o magnet
(4) repelled by magnet repelied by magnet
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27,

The set-up below uses a light sensor lo counl the number of cbjects on a
moving belt. The objects are of the same size.

maving belt W light sensor
e
TOO BN _——

== (X light source

The graph below shows the data recorded when the objects passed the light
sensor within a penod of 20 seconds.

Amount of ,
light (unit)

—

— L]

0 2 4 6 8 10 14 16 18 20

* time (s)

Based on the graph above, which of the following statements is/are correct?

A. Five objects moved pasl the light sensor

B Th-e bell did not move at a constanlt speed

C Two of the objects were placed further aparl.

D All the objects allowed same amoun! of light to reach the sensor

(1) Bonly

(2) Aand C only
(3) BandDonly
(4) A, Cand D only
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28.  Four books, A, B, C and D, of equal mass and size were placed in a cabinel.
The support for the shelves in the cabinet broke and the books came falling
down with the shelves.

cabinet

before the shelves fell after the shelves fell

Which of the books los! the greatest amount of energy when the shelves fell as
shown in the second diagram above?

(M
(2)
(3)
(4)

o O B =

END OF BOOKLET A

GO ON TOBOOKLET B
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BOOKLET B : [44 marks]
For questions 29 to 41, write your answers in this booklet.

The number of marks available is shown in the brackets [ ] at the end of each
question or part-question.

28 (a) Andrew carried oul an experiment to find out the growth rate of baclera
M. He prepared the same amount of bacteria at different temperatures
and monitored them for one minute. His results are shown beiow.

amount of bacteria 4

M after one minute amouni of bacteria
= (units) — p—————- T e M at stari of
experment
| Ewy

* lemperature ("C
30 80 Pe: (€)

Based on the results, explamn why it would be safer to eat food thal is
constantly healed than to eat food that is kepl al room temperature.  [1]

(by (1) Some lood packets have all the air removed from their packaging
Explain how this way could prevent the food in the packet from
spoiling. [1]

() Besides the factors mentioned above, name and explain how
another factor could prevent the food in the packet from spoiling.

[]
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30.  The diagram below shows the change in size of a balloon when gas escaped
from the entire surface of a balloon over a period of time.

e

size of balloon
after a period of lime

size of balloon
at the beginning

The amount of gas escaping from the balloon was recorded over a period of

time and represented in the graph below

Amount of gas
escaping (unils)

£

\

\
I..

\

(a) Based on the above results, how would the size of the balloon affect the
rate at which gas escaped from the balloon? [1)

= Time

Marks : A1
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(b)  The diagram below shows a close-up diagram of the human lungs.

air sacs surrounded
with blood vessels

The human lungs have numerous tiny aii sacs which allow the exchange
of gases.

(i) Explain the purpose of the blood vessels surrounding the air sacs.
1]

(i) In some patients with lung diseases, the tiny air sacs become
smaller.
Explain how this affects the rate of absorption of oxygen. [1]
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31.

The diagram below shows the life cycle of insect X.

(a)

(b)

Explain how by laying many eggs each time can help insect X in their
survival. [1]

The nymphs of insect X live in water while the adult insect X lives out of
waler. This helps insect X 1o survive betler.

Suggest two advanlages for the young and the adult to live in different

surroundings (2]
Advantage 1 :
Advanlage 2 :
Marks : 13
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32.

Plant R bears flowers that look and smell like female bees.

(a)

(b)

Explain how these structural adaptations enhance the survival of plant
R. (1]

Animal Q is a predator of bees

(i) Explain how animal Q, by building its nest near plant R, can
enhance its own survival 1]

()  With animal Q living in the same habital,. how would the
population of plamt R change after some time? Explain your
answer [1]

Marks : X
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33. Jacky conducted an expenment using the sel-ups shown, The two containers
were identical and contained hol water at the same temperature.

cover

— air

hot water —F———
block of

plaslic bottle

(@) =After some time, Jacky observed that the temperature of water in set-up
G was higher than that in set-up F. Explain Jacky's observation 2]

(b)  On cooler momings, bird W puffs up its feathers.

puffs up its feathers

Based on the results of Jacky's experiment, explain how puffing up the
feathers of bird W would help to keep it warm. 1

Marks : /3 I
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(c) Bird W can coat special oll on its feathers so that they could become
waterproof.

uncoated feather coaled feather

Suggesl two reasons how coating feathers helps to keep bird W warm.
= [2]

Reason 1:

Reason 2:

Marks : Izmi
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Tom wanted to investigate the effect of the intensity of different coloured lights
on the rate of photosynthesis. The experiment was set up as shown below.

water —

pond —

oxygen bubbles

>
distance d D

lamp giving out
white light

He measured the number of bubbles given out at different distances. He
repeated the experiment using blue and red light. The resulls are shown in the

graph below.

Number
of
bubbles

h

white light
— ——— blue light
————— red light

Distance d (em)

(a) Explain why the number of bubbles decreased as distance d increased

(1

Marks :
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(b)  Tom had some fishes and pond weeds in his aquarium at home.
Based on the results, which coloured light was mos! suitable for the
survival of the fishes? Explain your answer [1]

(c) Explain how the number of bubbles given out by the plant would be
affected if more fish are added into the aquarium. [1]

Neydaarhgm'e@r? Visit"s%i\etutor.sg



35 The diagram below shows a beam balance with two metal blocks, P and Q. The
beam is horizontal.

_[

Metal P is then heated as shown in the next diagram below.

source al heat

(a) State whal would happen to melal block P after heating it for some time
[1]

(b)  Would metal block P move up, move down or remain stationary on the
beam balance as il is being heated? Explain your answer (1]

Marks : L /2
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(c)

The metal block Q and the heated metal block P are now placed inside
identical containers filled to the brim with a liquid and placed on the
beam balance. The liquid is able o maintain the temperature of the
metal blocks.

Would metal block P now rove up, down or remain stationary on the
beam balance? Explain your answer (11

Marks : iy
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36.

Francis designed a sel-up thal could alert him if water was collected in the tray
of the potted plant. The alarm would sound off when the metal contacts were in

contact with water
potied plant
electricity
supply ) alarm
(a) State a property of the material of the tray that allowed the set-up to work

(c)

(b)

properly. (1]

The tray was tilted and the flower pot was secured so thal it did not slide
downwards.

x/. .r\i

"

flower pol — <
N

—— tray

Would the set up still work if water continued to be collected in the tilted
tray? Explain your answer. [1]

The set-up was unable o work properly if too little water flowed out from
the flower pol.

Without adding or removing any parts in the set-up, suggest a way 1o
make the alarm give off sound when less water is collecled in the tray [1]

Marks : /3

Need a home tutor? Visit ¢

smiletutor.sg



37.  The diagram below shows a sel-up used to oblain water by healing sea waler.
Cold water is passed through the outer tube continuously. Water is then
collected in the flask.

warm waler

out continously
cold water
in continously

seawater == = a
S —~ (imnertube) g 0 flask
JELI (outer tube) ——

(a)  Inwhich part of the set-up labelled A, B, C or D, does evaporation and
condensation lake place? [1]

‘ Evaporation

‘ Condensalion

(b)  Explain why the rate at which water collected in the flask decreases
when cold water stops flowing through the outer tube. 12)

Marks : /3
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38. Kathy wanled to compare how fast different melal balls can move using the
set-up below. She released the ball, measured the distance moved by the ball
down the ramp and the time laken to reach to the end of the ramp.

ball

N

%

i

ramp

I
magnet

Her results are shown in the graph below.

distance
(cm)

T T distance
v, 1 (em)
AT 1]
—* time (s)
ball X

ball ¥

(a) Both metal balls X and Y had the same mass and size.
State the property of the malernial of each of the two balls that caused the
difference in the resulls

Ball X:

Ball Y.

* time (s)

1]

(b) Based on the results, how could Kathy tell that a different force had
acled on ball Y?

(1]

Marks :

Need a home

tutor? Visit smiletutor.sg




{c) Kathy also wanted 1o compare how fast ball X can move on different
ramps. She conducted the experiment using different ramps of the same
length. The results are shown below.

distance , graph K
(cm) original graph
=-—~ graph L
"""" > time (s)

Which graph, K or L, shows the correcl results when a rougher ramp was

used? Explain your answer. 1]
Marks : /1
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38

Irene conducted an expenment using two ienbcal sealed melal conlamers, G
and H, as shown. Container G had a surface painted black whilke Container H
had a surface painted while.

& Ll
#&Lffﬁﬁ —— heating plate

Before heating, the temperatures of air in the containers were the same. After
heating the containers for some time, Irene observed thal the temperature in
container G was higher than that in container H.

(a) Based on her observation, what could lrene conclude about the
difference between the surface of containers G and HY 1]

&) i) lrene observed that a building has thick black Lliles on the rool

Hased on Irene’s experiment, explain why il 15 more hikely for the
thick black tiles to crack on a very hol day. [1]

(i)  Sugges! one change lo the roof hiles so that they would not crack
easily on a very hol day. (1

Mar‘ks:‘ fﬁ‘
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Irene conducled another expenment by heating three similar metal rods, X, Y
and Z for a period of time. The results are shown in the graph below.

length of & s
rod (cm) *

* time (min)

Irene made a model of a thermomelter shown below.

“fixed end —{E2889 @'ﬂll%

mele) rod | / §— reading scale

movable pin

When the metal rod expands, il pushes the end of the pin down. The pin will
then move and point to a marking on the reading scale

(e} (i) Based on the results of the experment, explain why metal rod Z is
more suilable 1o be used in the model [1]

(i)  Based on the resulls of the expenment, give a reason why using
metal rod Y in the model would give inaccurate reading. 1]

Marks : /12
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40. A stuntman did a jump over three oil barrels on his skaleboard.

He was balancing at the edge of the top of the ramp before he moved down as
shown in the diagram below. He took off into the air when he reached the end
of the ramp.

oil barrels

(a) State the energy conversion thal took place from point Atlopoint C. [1]

Energy at A: Energy at B: Energy at C:

& |-

The stuntman wanled to jump over six oil barrels on his skateboard He
exiended ihe ramp lo go further and higher.

ramp

oil barrels

Nepeﬂ a home tutor? Visi{ s1 iletutor.sg




(b)  Explain why the stuntman would not succeed in jumping over the six oil
barrels. 2]

(c) Suggest what the stuntman could do in order to jump successiully over
the six oil barrels using the same ramp in part (b). [1]

(d) A thin coat of oil is applied on the ramp

Explain how this coat of oil enables the stuntman to jump higher in terms
of energy changes. [1

Marks : 4 L
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41. Calvin set up an experiment as shown below to find out how fast malerials, J, K
and L, would absorb water. One end of each strip of material was hung on a rod
while the other end was soaked in waler.

J

Ry !

strips

container of water

The distance travelled by the water up each strip of malerial at the end of the
experiment is shown in the table below.

Material J K L

Djstance travelled by water (cm) 5 9 T

— e — e e

(a) Based on the resulls, which matenal can dry a table in the shortes! time?
Explamn your answer [1]

(b)  Explain how using a stiff rod makes the experiment a fair test. [1]

~ END OF PAPER ~
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BOOKLET B

Q29a) More bacteria are killed, so there is less bacteria in the food.

Q29b) i: Without air, bacteria cannot reproduce because they need air to
respire.

ii: Presence of water. Decomposers need water to survive.

Q30a) The smaller the size of the balloon, the slower the rate of gas
escaping from the balloon.

Q30b) i: To allow oxygen in the lungs to enter the blood vessels and be
carried to other plants of the body and carbon dioxide in the blood vessels
to enter the lungs.
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ii: The rate of absorption of oxygen is decreased as the surface area /
area of contact between the air sacs and the blood vessels for absorption
becomes smaller.

(Q31a) It increases the chance of eggs hatching and growing into adulits to
continue the life cycle.

(Q31b) i: Less competition for food
ii: When one habitat hecnmef_xm.fa!frurﬂhln, the other stage of insect
X can still survive.

()32a) Male bees or predators of bees will be attracted to the flower and
help in the pollination of flowers.

Q32b) i: When bees visit the flowers of plant 12, animal Q is noarby and can
eat the bees. This ensures animal Q gels its food easily.

ii: Population of plant R would decrease. With fewer bees to pollinate
the flower, reproduction of the plant cannot take place,

Q33a) The air in the bottle is a poor conductor of heat. The air slowed
down heat loss from the hot water.

Q33b) When the bird puffs up its feathers, more air is trapped. Air reduces
the loss of heat from the body.

Q33c) i: Water would not reach the body, so no water can gain heat from
the body to evaporate.

iiz The feathers can trap more air to reduce loss of heat from the
body.

(Q34a) The intensity of light decreased and this led to a decrease in the rate
of photosynthesis.

(Q34b) White light was most suitable (Claim) because the most number of
bubbles were produced. (Evidence) The amount of oxygen produced for the
fruit to breathe would be the highest.
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(Q34c) The number of bubbles would increase. More fish would produce
carbon dioxide which would increase the rate of photosynthesis.

(Q35a) The metal will gain heat and expand.

Q35b) The metal hlock P remain stationary. There is no change in
weight/mass when the metal block P expands.

(Q35¢) The metal block P moves up as there is less liquid in the coatainer.

(Q36a) The tray is not a conductor of electricity.

(Q36b) No, the set-up will not work. Only one end of the wire would be in
contact with the water, resulting in an open circnit.

(Q36¢) Place the wires closer to the pot. Tilt the tray. Place both wires at the
lower end of the tilted tray.

()37a)i: A or D or both
ii: C or B or both

Q37b) When the cold water stops flowing, the temperature of C gradually
increases and heat is not removed. As the water vapour loses less heat, less
water vapour condenses to form water.

(Q38a) Ball X: non-magnetic
Ball Y: magnetic

Q38b) The magnetic force slowed down the ball as it moved down the ramp,
so it took a longer time to reach the end of the ramp.

(Q38c) Graph L. The ball took a longer time to move down the ramp. There
was more friction on the rougher ramp to slow down the ball.

Q39a) Black surface absorbs / gains more heat than a white surface.

(Q39b) i: The top surface of the block tile will gain more heat than the
bottom surface and so expand more. The uneven expansion causes the tile

to crack. Need a home tutor? Visit smiletutor.sg



ii: Change to white / lighter coloured tiles

39¢) i: Metal rod Z increased in length the most. The thermometer will be
able to detect the change in temperature more accurately.

iiz Rod Y did not expand at the same rate.

Q40a) gravitdtdohal potential energy = kinetic energy = Gravitational
potential energy =2 kimetic energy.

Q40b) The end of the ramp is higher than where he started out from. He
would not have enough gravitational potential energy converted into
kinetic energy to po higher than his starting height to the top.

Q40¢) Applying a push when he comes down the ramp.

(Q40d) The layer of oil will reduce the friction between the skateboard and
the ramp. This reduces the amount of energy lost as heat. So more kinetic
energy will be converted to gravitational potential energy.

Q41a) Material K. Water travelled the longest distance. Material K
absorbed most amount of waler.

Q41b) The rod will not bend. This ensures the area of cloth in contact with
the water remains the same. Hence only one variable, the material of the
strip, is changed.

END
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For each question from 1 to 14, four options are given. One of them is the comrect answer.
Make your choice (1, 2, 3 or 4). Shade the comrect oval on the Optical Answer Sheet
(OAS). [28 marks]

1 The following flowchart shows the characteristics of four different organisms.

Living things
Yes
Does it break down 5 Does it use the Does it
. [s] i i
dead matter into [, | Sun'senergyto |Yes | reproduce es
simple make food? by spores? * ( i )
substances? — L, =
Nu ND
. ¥

Are its seeds dispersed Y
- d es
S| vaea LT

Which of the follovang correctly identify organisms A, B, C and D?

A . B C D

(1)| Bid’s nestfern | Bracket fungus Mushroom Papaya plant

(2) | Bracket fungus Centipede Bird's nest fern | Mimosa plant

(3) Bacteria Earthworm Moss Coconut free |

(4) Termite Moss Mould Mango tree

(Go on lo the nex!t page)
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Study the diagrams of the two life cycles as shown below.

P b Y A
mosquito mmi

"~ N[

Which of the following describe the characlenstics al slagas A, B and C, respectively?

A B c
(1) | foats in the water moulis does not have wings
(2) moults lives in water does not have wings
(3)| fioals in the water mass is the same resembles the adult
(4) moults inactive resembles the adult

3  Three cells are as shown below.

Which one of the following shows the correct classification and common parts found in all
cells?

Plant cell | Animal cell Common parts found in all cells
(1) K LM cell membrane, cytoplasm, nucleus
@ KL M cytoplasm, nucieus, cell membrane
@ KLM ] cell wall, chloroplasts, nucleus
(4) K,L M nucleus, cell wall, cytoplasm, cell membrane
(Go on to the next page)
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4 The diagram below shows parts of the human digestive system, P, Q, Rand S.

Which one of the following shows the correct classification of the parts to the

functions?
Removes water from | Adds digestive juices | Passes digested food |
undigested food to break down food to the bloodstream
M S P.Q,R e
(2) Q P.QR S
(3) R P.Q.R. S s
(@) s, P.Q =

Need a home tutor? Visit smiletutor.sg
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5

temperature of
surrounding air 30°C

Nilam carried out an experiment to investigate the conditions necessary for seed
germination. Set-ups A to E below show the different conditions in which the seeds
were placed.

lemperature of
surrounding air 30°C

temperature of
surrounding air 3°C

In which of the set-ups would Nilam observe the seeds germinating after two days?

(1) Aand C only
(2) BandD only
{3) D andE only
(4) B, Cand D only

(Go on to the next page)
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6 The diagram below shows the direction of the blood flow in some parts of the body.

‘T}- - [[f

A t

. l ihe body

The same amount of blood was taken from A, B, C and D.

Which chart shows the correct comparison of the amount of oxygen in the blood
samples?

(1) {2)

Armount Arnoini
ol axygen ol axvoen
i t
|
_ » Blood sample . Il —+ Blood sample
A . B A
{3) (1)
Arncunt Amount
of oxygen ol oxygen
f [l
—» Binod sample —— — = Blood sample
B C C D

(Go on 1o the next page)
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The diagrams below show the fruits of three species of plants, X, Y and Z

stff hair

Species X Species Y

The dispersal pattemns of these three plants, A, B and C, are shown below.

Pattemn A Patiem B Pattern C
© / # ./
o Q £ I o o
o o
o - ® @ o0
o © o0
2 o o g
° o
-+ - 'll——- * - -
1 km 1 km 1km

Key:

® | paeniplant
& | seedings

i_,.,f direction of wind

Which species of plants best match the dispersal pattems respectively?

Species X | SpeciesY | SpeciesZ
(1) B A C
(2) c B A
(3 A B C
(4) B C A

(Go on to the next page)
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Suresh prepared the set-up below and left it under the sun for 8 hours. Then he
tested the leaf for the presence of starch using iodine solution.

What would Suresh observe about the colour of iodine when he added it to parts P,
Q and R of the leaf afier 8 hours?

P Q R
(1) |  brown | dark blue dark blue |
(2) dark blue dark blue ] brown
(3) dark blue brown brown i
4) dark blue brown dark blue

(Go on to the next page)
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The diagram below shows a piant that has been cut at part A and B. At part A,

a cut was made to remove the food-carrying tubes. At part B, a cut was made to
remove both tubes carrying water and food.

Which of the following is/are likely to happen after three days?
A The leaves growing below part A will wither.
B The leaves growing above part B will wither.
C All the leaves growing on the plant will wither.

(1) Bonly

(2) Conly
(3) Aand B only

(4) BandC only

(Go on to the next page)
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10 The diagram below shows the organisms in a garden.

Which of the following statemenis are true?

A

B
L
D

All the consumers can fly.
There are three populations of consumers.

There is an animal population to help disperse the seeds
The plants depend on three animal populations for pollination.

(1) AandD only
(2) BandC only
(3) A, Band C only
(4) A, CandD only

(Go on lo the next page)
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11 Study the food web of a pond community as shown below.

Tilapia » Kingfisher

e

Waterplant . Water snail + Snakehead

/

Tadpole —— Dragonfly nymph

Which of the following statements aboul the food web are not true?

(1)
(2)
(3)
(4)

A There are six consumers.

B The water plant is a source of food for three plant eaters.

C  The dragonfly nymph and the tilapia are both prey and predators,

D  Allthe energy in the tadpole is transferred to the dragonfly nymph.
A and C only
A and D only
A, B and C only
8, C and D only

s (Go on to the next page)
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12

12 The food web below illustrates the relationship among several different organisms

in a rice field
ral \
) /' snake
nce plant ~——s snail f
\ \"‘ toad
grasshopper
fish

A population of Animal Z was then introduced inlo the rice field. The graph below
shows what happened to the populations of two organisms, A and B, after
Anmimal Z preyed on an animal in the food web.

population 4

————» lime

Which of the following correctly shows the prey of Animal Z and resulted in
the change of population sizes for two of the organisms, A and B?

Prey of Animal Z Organism A Organism B
) rat toad rice plant |
(2) toad snail rat 1
(3) snake snail ~ toad
(4) snail snake fish
’ (Go on o the next page)
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13

Mr Singh conducted an experiment to find out which species of ladybird, G or H.
could better control the population of spider miles in his farm. He pul two
ladybirds G into set-up 1 and two ladybirds H inlo sel-up 2. He also put five
spider mites into each set-up and left them undisturbed for 3 hours.

ladybird G

R

ladybird H

1 — — — g

L B

m | é’f *ﬁ-_-_-_ water

set-up 1

Which one of the following will help Mr Singh 1o draw a conclusion al the end of

his

(M

(2)

(3)

4)

experiment?

Control set-up Data for collection ]

water, 1 plant, | N
The amouni of water left in each set-up.
5 spider miles _
e . — g
The number of ladybirds left in each set-up.
1 ladybird G, 1 ladybird H

waler, 1 piant, The number of leaves left on the plant in each
2 spider mites set-up.

~water, 1 plant, ‘

: The number of spider mites lefl in each set-up.

5 spider miles

{Go on to the next page)
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14  Abigail found a graph on the internet that shows the average global lemperature over

time.
Average Global Termmperatue, 1800 - 2010
A
3 FU
-
3
- b
-
4
D n
¥V
1880 1900 1920 1940 1960 1980 2000 2020
Which of the following correcily show the cause and the effect of the trend shown in
the graph?
S Cause B “I Effect ]
(1) Burning more forests More haze N
| More pollutants released by
@) vehicles and factories More air pollution
(3) Increased buming of fuels More floods and droughts
(4) More deforestation More soil erosion and landslide

End of Booklet A1
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For each queshion from 15 to 28, four options are given. One of them is the correct
answer. Make your choice (1, 2, 3 or 4). Shade the comect oval on the Optical Answer
Sheet (OAS).

[28 marks]

15  The table below shows the properties of four different materials.

Material | Flexible Good Strong | Waterproof |
conductor
of heat
w v v v v
X v o
Y v o v v
Z v of

Ashraf wanted to bring some cold water to school. He needed a bottle which he
could squeeze into his small bag together with his books without the bottle
breaking.

Which one of the malerials is most suitable for making Ashraf's bottle?

1n w
(2 X
3 Y
(4) 2
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17

Which of the following is/are (an) example(s) of effects of a force?

A
B
C
D

(1)
(2)
(3)
(4)

Samy poured water of different temperatures inlo three identical cups and put

a closed door blocking noise from a television
a thick piece of glass blocking heat from the stove
a window glass stopping wind from entering the house

a piece ol wood stopping current from passing through a circuit

C only

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

them each into three identical rooms with different room temperature. After

some time, Samy observed very tiny water droplets forming on cups A and C

as shown below.

cup A

7

room A (28 °C)

cup B cup C
r ]
T N
room B (9 °C) room C (39 °C)

Which one of the following shows correctly the temperature of the water in

each of the cups?
Temperature of Temperature of Temperature of
water in cup A (°C) | water incup B (°C) | water in cup C (°C)
(1) 9 27 S e
(2) 27 3w | 9
(3) 40 - 9 39
@ | 39 o 27

Need a home tutor? Visit smiletutor.sg
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18 Keng Siong prepared a set-up as shown below.

spring
balance -

bar magnel

iron bar

lj
He then made some changes to the value of a vanable, S| in the set-up above

and recorded the corresponding readings on the spring balance as shown in
the graph below

&

coils of wire

reading on spring
balance (units)

» variable S (units)

Based on the above results, which of the following represent variable S?

A, Amount of heal applied to the bar magnel.
B Number of coils of wire around the iron rod,
C Number of batteries connected in series with the iron bar.

(1) Aand B only

(2) A and C only

(3) BandC only ’
4) A.B.C
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19  The table below shows the freezing and boiling poinls of three different

substances.
Substance | Freezing Point (°C ) | Boiling Point (°C)
S 20 ] 30 --
I 3 2
U &7 150 N

Ali put the three substances inlo three identical sealed containers and ieft
them in a room with a temperature of 30°C. The following diagram shows ihe
three substances at the start of the experiment.

sealed -
container
S

Which of the following would Ali observe afier some time?

Container with | Container with Container with
substance S ¢ substance T |  substance U

M

2 |

(3)

"

———————

4)

a i

" Vici .
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20  Sally filled balloon A with 500 mi of water and another identical balloon B with
500 mi of air. She then put each balloon into two identical comtainers of
capacity 1000 ml. Two identical metal plates were each placed on the

balloons as shown below.
metal plate
filled
% balloon B
with water filled
container A container B with air

MNext, she added 1000 ml of water into each of the conlainers.

Which one of the following statements is correct?

(1) Exactly 500 ml of water would overflow from both containers.

(2) More water would overflow from container A than container B.

(3) More water would overflow from container B than container A.

(4) The same amount of water would overflow from containers A and B.
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21 Jane released a ball from the top of a slope at P. The diagram below shows
the path taken by the ball before it comes torestat T.

P

Which of the following statements about the ball is/are correct?

A It comes to rest at T when all its energy has been used up.»«
B It has maximum gravitational force al P and no gravilational force at S
and T.

C It possesses only kinetic energy and no gravitational potential energy
between S and T.
D The kinetic eneigy of the ball at Q is the same as its kinetic energy at R.

(1) Aonly
(2) Conly
(3) Band D only
(4) C and D only
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Jackson conducted an experiment using the set-up as shown below.

N - -

M

He measured the amount of light given off by bulb M.

In his second experiment, he connected ancther identical bulb N and a switch
to the circuit above. He measured the amount of light produced by bulb M again
and found that the amount of light produced by bulb M is different.

Which of the following statement(s) about the circuil in Jackson's second
experiment is/are correct?

(1)
@)
(3)
(4)

Each bulb can be switched on or off independently.
When one bulb is spoill, the other bulb can still light up.

There is only one path for current o flow through the circuit.

A only
C only
A and C only
E and C only
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23 The following diagram shows Ihe cut-ouls A, B,

prepared for a puppet show.

C and D, thal Hannah

e e e

She wants to use the puppets to create the following scene for her audience

I audience's

s S

sCreen
Which one of the following shows the correct positions of the puppets?

—

L o @) o
Iﬂr Y [ | A
I r J |
D B C A, :
o ® ® ™ |
puppet C A D B |
performers . ° ° 1
area SCIeen - screen |
1|'|:|;. .-"\l.
audience's view audience's view
(3) a (4) [}
I.'I ’ \,II‘ I;l I"|II
8 D A i
» ® ® ®
A C B D
» L ] ? ? i
e screen screen
— s -—-J !
i audlence 5 u.new i audle.lvnce sV 1
L e e o L Needahome tutgr’? "Visit smiletutor.sg
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24  Mei Feng suspended three bars freely using two different set-ups and

obtained the results as shown below.

bar P

bar Q

Set-up 1

P a8y

bar P

Set-up 2

She then arranged the three bars and put three compasses at three different
positions as shown below.

d i8q

compass

compass A/O barQ

B MNarth

O\mpass C

Which one of the following shows the direction which each compass would point to?

(1)

(2)

Compass C

®

(3)

(4)

©
=
©
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25  Fatimah left a remote control car near the bottom of a slope as shown below.

L]
L]
L]
L]
L]
L]
-I---q-l-lu

Once she pressed the "Forward” bution on her remote control, the car moved
forward. She then pressed the “Stop® bution on the remote control but the car
continued to move forward and up the slope before ialling to the floor.

Which one of the following correctly shows the anergy conversion in the car
after she had pressed the “Forward”™ butlon on her remote control?

(1) kinetic energy - potential energy - kinetic energy - sound + heat
energy

(2) electrical energy > kinelic anergy = potential energy - kinetic energy
=< sound + heat energy

(3) polential energy > alectrical energy 2> kinetic energy - poténtial
enemy > kinelic energy -> sound + heat energy :

(4) polential energy = electrical energy > kinetic energy - potential
energy > kinetic energy - sound energy - heat energy
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12

Mike was in an enclosed bath room. He poured some lap water onto a pile of
hol stones, which were at a temperature of 200 °C. Immediately, he observed
a lot of mist forming above the stones.

hot ston

Which one of the foliowing correctly explains the temperature of the room
after water was poured onto the stones?

Temperature of Explanation
~ the room
(1) - decreased The stones lost heat to the waler and became
cooler.
(2) decreased | The surrounding air lost heat o the cooler
stones and became cooler.
(3) increased Water gained heat from the stones and
became hot water vapour.
(4) increased The surrounding air gained heat from the

water and became warmer.
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Chee Meng set up four electrical circuits as shownr below. The batleries and

bulbs are all identical and working properly.

-

4

rl'l'l—_ -

@@

Which bulb would ligh! up the brightest after bulb X is removed from each of

the circuits?
(1) A
(2) B
3 C
4) O

Need a home tutor? Visit smiletutor.sg
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28  Boon Tiong attached one end of a spring to the floor. The other end of the spring
was attached to a bar magnet, A, as shown below.

magnet A

spring
fixed to
the ficor

ramp

fioor

When he placed magnet B on the top of the ramp, it sfid down the ramp and
stopped at the position as shown in the diagram below.

magnet B
magnet A
spring
fixed to
the floor

ramp

floor

Which of the following is correct about the forces acting on magnet B?

Need a home tutor? Visit smiletutor.sg

Elastic spring | Frictional force Gravitational _'H_ag_nuil:t-:-f';rc; |
force - e force d_c=. 1
Present and Present and Present and Present and acls
(1) | acts in this acts in this acts in this n this direction
direction direction / direction /
B Present and Present and Present and Present and acts
(2) | acls in this acts in this acls in this in this direction
direction /| direction ” | direction l
Present and Present and Present and acts |
(3) Absent acts in this acts in this in this direction
direction | direction 2
o Present and Present and Present and acts |
(4) Absent acts in this acls in this in this direction
direction | direction .
End of Booklel A2
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For questions 29 to 35, wrile your answers in the spaces provided, The number of marks
available is shown in brackets [ ] at the end of each question or part question. [22 marks])

29 Bird W lives in a desert and mainly eats beetles, grasshoppers and mealy bugs. it
usually makes its nest in a species of cactus as shown below.

(a)  Suggest two ways in which the cactus benefits from bird W. [2]
Benefil 1.

(b) How does laying eggs in the nest built in the cactus help bird W to protect its
eggs”? 1

SCORE
Need a hbme tutor? Visit'smiletutar.sg
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30 Samantha grew plant H in her garden which bore bright and colourful flowers. The fruits
were fleshy and had a sweet smell. The diagram below shows the cross section of the
flower.

Flower of plant H

(a)  Explain how the bright and colourful petals of the flower could help plant H to
reproduce. [1]

Samantha then removed different parts from flowers, X, Y and Z, as shown below and
left them to grow on the plant.

Flower X Flower Y Flower Z
{b)  Which flower(s) would most likely develop inlo fruits? Explain your answer.[1]

SCORE

2
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After some time, Samartha observed some seediings of plant H growing and she
recorded the characteristics of the seedlings in a Biclogy book.

(e)

! Observation 1 Observation2 |
" Broad, thick and of a dark | MNamow, thin and wilh a pale
PR of green colowr grean colour
Appearance of stems Short and thick Tall and thin

e

Which one of the above obsarvations comreclly describes the characteristics of

the seadlings of plant H? Explain your answer.

I

A few months later, Samaniha noficed thal the seedlings had grown info adult planis as
they started to bear fruits.

{d)

Explain why [heae new adult plants bore fruits that were fleshy and sweet

smelling, just ke plant H.

(1

SCORE
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31 The diagram shows fish P and Q living amongst waler plants in a river.

éa j fish P

Animal X, a predator of fish P and Q, was then introduced inlo the river.

(a) Which fish would survive better after the inlroduction of Animal X? Identify two
structural adaptations and explain your answer. (21

(1)

(i) .

Animal Y is al the young slage of its life cycle and also lives in the river.

(b) Why is animal Y able to breathe in the water like the fish? (1]

{c) Which animal group does animal Y belong 107 State a characleristic that is
unigue o this animal group. (1]
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32  Keming soaked some seeds in water before placing them in a glass conlainer, He also
inserted a thermometer into the container and covered the mouth of the glass container
with some cotton wool. The diagram below shows Keming's observations.

(a)

(b)

(c)

Before experiment After experiment

soaked seeds
became bigger

Name the two life processes which look place in the soaked seeds. 1
0]
(i)

Based on Keming's observations, explain why there were waler droplets formed
on the glass surface and a rise in temperature at the end of the experiment. (1]

How does using the double-layered glass containers and cotton wool ensure
Keming gets a more accurate results? (1

SCORE
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k& | Study the two sel-ups, A and B, as shown below.

plant _|

Liquid R is an indicator which will change its colour when it comes inlo contact with
different amount of carbon dioxide and the table below shows its colour change.

Colourof liquid R | Purple i Red Yellow
Amountofcarbon | | _ e e |
P less than normal l normal higher than normal
(a) What would be the colour of iquid R in both set-ups after six hours? [1]
Set-up A
Set-upB:

(b)  Explain what had caused the change in the colour of liquid R in each set-up. [2]

Set-up A:

SE‘"..I.I'PE-‘:

=l

home-tutor?Visit-smitetutor.sg
(Go on to the next page)



34  Afamer poured the same volume of waler info each of the set-ups with plant P, Q and
R. He observed the volume of water and the amount of soil collected in each cup
after five minutes and his resulls were shown below.

water and soil
collected in cup

water and soil S
= collected in cup Q collectedincup g

The diagram below shows part of a small hill located in an area which experienced a
high rainfall. '=

(a) Based on the results above, which plant, P, Q or R should the farmer grow on the
hill? Explain your answer clearly. (1

{(b) How does growing more plants affect the rate of global wamming? Explain yous
answer. 1]

{Go on to the next paoe)



35  After having his meal, Bala went to the playground to exercise as shown below.

(a) Describe how oxygen in the environmenfveached Bala’s hands. 21

The graphs below show how Bala's hearl rate and volume of bloed supplied to two parts
of his body change over time.

L]

No. of heart Volume of blood
beats per min supplied per min
4 ‘ {em?) & .
/  hands
80 : /’/’j
z S
Eintesﬁne
H » Time (min) : » Time (min)
(b) Using the graphs above, explain how exercising after a meal slowed down the
rate of digestion in Bala's body. &)
End of Booklet B1 SCORE
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For questions 36 to 41, write your answers in lhe spaces provided. The number of

marks available is shown in brackets [ ] at the end of each question or part question.
[22 marks)

36  Joo Xiong heated two identical metal disks, A and B, to a temperature of
40°C. He then sprayed the surface of di with a thin layer of water and left

both disks out in the open.

__thin layer of water

disk A disk B

Explain why the temperature of disk B became lower faster than disk A
after some time. (1]

(a)

Anmmal P can olten be seen licking its forearms dunng very hot weather.

(b) Explain how this adaptation helps animal P to survive betlter in a hol
climate.

(1]

SCORE
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Animal H lives in a very dry deserl which does not rain at all. In the mornings,
it positions itself as shown in the diagram below. Soon, water starts to collect
on its body and moves down its body towards its mouth.

It has a hard outer covering which is cooler than the surroundings.

() Explain how water is collected on the body of animal H. (1)

SCORE
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7 Nassim used the set-up below to study a certain property of three rods.

table

load

rod

In his study, he used rods made of different materials, P, Q and R. He
increased the amount of load until each rod broke. His results are shown

below.
Material Amount of load when rod broka
P 130kg
Q 160kg
R 60kg
(a) Name the property of material that Nassim siudied. (1

Three acrobats performed the following act | ina circus using rods made of
different matanals P. Q and R. The rods are igentical in size.

50Kq

Material

(b) Write down P, Q and R in the boxes above 1o make the circus act

possible.

(1

(c) Explain your answer for part (b). (11

SCORE

{Go on 1o the next page)
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38 Santha conducted an experiment on four different types of springs, W, X, Y
and Z. She added 50 g loads, one at a time, on each spring and measured
the length of the spring. The results are shown in the graph below.

4

length of
spring

(cm)

mass of load (g)

(a) Name the force(s) thal-acted on the loads. (11

Santha designed a sel-up to record videos of migratory birds as shown below

: _,;{ dish with food videq recoecer

platform

(b) Which spring, W, X, Y or Z, is most suitable to be used to ensure that her
set-up can capture video recordings of even birds of small masses?
Explain your answer. 1]

SCORE

2
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Santha had a toy as shown below. When she opened the cover of the loy, the
clown, which is not attached to the box, jumped out of the box completely.

(c) Which spring, W, X, Y or Z, is most suitable to be used for this toy to

allow the clown to jump out of the box higher?
Explain your answer clearly.

(2]

Need a

SCORE
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39

Sam wanted to find out which matenal, P, Q or R, is a better conductor of
heal. He heated a solid ball, made of material P, to a certain temperature and
left it in a beaker of water as shown below.

S

ball made of matenal P

He then measured the temperature of the water every 1 minute. He repeated
the expenment for another two balls of the same size, using malerials Q and
R. The table below shows his results.

Time | Temperature of Temperature of Temperature of
(min) | water containing P | water containing Q = water containing R
(°C) (°C) ¢}
0 30 30 R 30 i,
1 32 38 43
2 32 & 85 - -
3 33 5 | 69
4 8 [ s T w

(a) How does using equal volume of water for each material help ensure a
fair test? 11

Sarm wanted to use an electric iron as shown below.

(b) Based on-his results, which material, P, Q or R, is most suitable for
making part M? Explain your answer. 2]

SCORE
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A factory manufactured two different mifk cartons, A and B, using different
sizes but the same type of wood as shown below.

550 cm? of wood 600 cm? of wood

b 5

carlon B

The two cartons are of the same thickness and each contains exactly 1 litre of
the same type of milk.

Sam put the two milk cartons into the refrigerator

(e) Which carton, A or B, would contain colder milk after 15 minutes?
Explain your answer. [1]

SCORE
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40  Kuan Long used the set-up in Diagram 1 below to ensure that the plants in
his garden do not overheat during hot days.

Diagram 1
copper wi\m
copper _‘_
m“"" weight

suspended
on string T 3

water sprinkler

ground of garden

(a) Explain how the water sprinkler gels switched on during long periods of
hot temperature during the day. 12]

SCORE

Need a fiomentuton?eVisit gmilefutor.sg



10

Kuan Long then re-connected his circuil and added another circuit for his
pesticide sprinkler as shown in Diagram 2 below.

Diagram 2
copper w'\re
wooden * pesticide
Bole L hinge sprinkler
ject X
water sprinkler £ on tod &
ground of garden

Object X is free to rotate about the hinge

(b) Explain clearly how the iron rod in Diagram 2 is used to ensure thal
the pesticide sprinkler cannot be switched on when the water sprinkler
is in operaticn 2]

(c)  State two properties of the matenal used to make object X which allows
the set-up to work. 11

SCORE
3
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41 Henry designed the following sel-up.

generator

When the hamster ran on the wheel, the wheel spun and the belt moved as
well to turn the rotor, which was connected to a generator.

(a) Fillin the blanks below to show the energy conversion. [1]
potential energy of | __, b,
hamster energy of hamster energy of vheel

!

<+ | kinetic ==
energy at generator energy of rotor energy of bell

A bulb was then connecled to the generator

W

generator . !

(b) Henry noticed that the bulb did not always light up even when his
hamsler was running on the wheel, All the components in the set-up
were in good working condition. Explain why. [1]

SCORE

2
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Henry measured the amount of electric current and the amount of energy
generaled during the experiment. His results are shown below.

amount 4 Legend
en:'rgy [iight energy
(tnits) Eneat energy
—»
1 2 electric current (units)

(c) The energy conversion in the bulb when the current is 1 unil is different
from the energy conversion when the current is 2 units.
How are they different” 1]

SCORE

End of Booklet B2
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BOOKLET Bl

(Q29a) Benclit 1: Bird W can protect it from insects such as beetles,
grasshoppers and mealy bugs.

Benefit 2: Bird W can help to disperse the seeds of the cactus.

Q29b) The cactus has shark pointy leaves. Hence predators will not come
close to the cactus and the eggs of Bird W will be safe.

Q30a) The bright and colourful petals will attract pollinators to the flowers
and the flower will be pollinated.

Q30b) Y and Z would develop into fruits. The female parts of these two
flowers were not removed so fertilisation could take place.

Q30c¢) Observation 1 as the seeds of H are dispersed by animals, they do
not need to compete for sunlight, water and nutrients and space, so they

will grow more healthily.
Need a home tutor? Visit smiletutor.sg



Q30d) The seedlings inherited genetic characteristics of H, hence the new
adult plants bore fleshy and sweet smelling fruits as well.

Q31a) i: Q as it has streamlined body that willenable it toswim away from
X faster.

iiz Q as it has stripes on its body which will serve as camonflage so
that it can blend in with its surroundings and will not be spotted easily by
X.

(Q31b) It has gills to take in dissolved oxygen.

Q31c) It is ha amphibian and all amphibians have moist skin as an outer-
covering.

Q32a) i: Respiration

ii: Germination
Q32b) Water in the soaked sceds gained heat and evaporated. When the
warm water vapour eame into contaet with the cool inner surface of the

bottle, it lost heat and condenscd into water droplets. There was a rise in
temperature as the seeds carried out respiration.

Q32¢) It ensures that no excess heat from the surroundings gets conducted
into the bottle and no heat in the bottle gets conducted out of the bottle as
both cotion wool 2nd double-layered glass contains air pockets and air is a
poor conductor of heat, and reduces heat loss.

(Q33a) Set-up A: Yellow
Set-up B: Red

(Q33b) Set-up A: The dead prawns gave out carbon dioxide while
decomposing. The plant was respiring and also gave out carbon dioxide.
Hence a combination of both caused the amount of CO2 to be higher than
normal.

Set-up B: The dead prawns gave out carbon dioxide while
decomposing, but the plant was taking in carbon dioxide as it was
photosynthesizing in presence of sunlight. Hence the level of CO2 was
normal.

Need a home tutor? Visit smiletutor.sg



(Q34a) R as it has many long roots that held the soil firmly together thus the
least amount of water and soil was, collected in the cup. By planting R, the

roots can help to prevent soil erosion and landslides even during high
rainfalls.

Q34b) Growing more plants reduces the rate of global warming as plants
take in carbon dipxide and give out oxygen during photosynthesis. The lack
of plants causes carbon dioxide build-up which is a greenhouse gas that
traps heat, contributing to global warming.

(Q35a) He breathed in oxygen through his nose. The oxygen reached his
lungs where it was absorbed into the blood stream. His heart then pumped
the oxygen rich blood to his hands.

(Q35b) By exercising after 2 meal, more blood is pumped to the other parts
of the body and less blood is supplicd to the sinall intestines. Hence, less
digested food will be absorbed into the blood stream.

BOOKLET B2

(Q36a) The water gained heat from B and evaporated, taking away some
heat with it. Hence the temperature of B became cooler faster than A.

(Q36b) By licking its forearms, P is putting a layer of water on it. The water
will gain heat from P’s body and evaporate, taking some heat away with it.

Q36¢) Warm water vapour in the surrounding air comes into contact with
the cooler surface of H and loses heat to condense into water droplets.

(Q37a) Strength

Q37b) 40kg: Material Q
60kg: Material P
SOkg: Material R

Q37¢) Each rod must be able to withstand the weight pulling it down and
must be able to withstand the gravitational force acting on it.

(Q38a) Gravitational force and elastic spring fﬁl“ﬁée d a home tutor? Visit smiletutor.sg



(Q38b) W as it compressed the most with the same ar - unt of load on it
which means that it is the most elastic and wil]l comp: . <s the most with the
smallest load.

(Q38c) Z. It has the stiffest compression spring and would push the clown
out of the box with greater force.

(Q39a) Different amounts of water would require diffc: ent amounts of heat
energy to raise its temperature.

Q39b) P as it is the poorest conductor of heat as the tomperature of the
water containing P increased the least which means thoo it will not conduct
heat from the iron to M as fast, so Sam’s hand will no ! be sealded

(Q39c) B. It has a larger surface area in contact with the cold air in the
refrigerator and loses heat to the cold air faster.

Q40a) The copper weight will gain heat from its surronndings and expand.
It will be connected to the comiacts and complete the circuit so electricity
can flow through the circuit and the sprinkler will be switched on.

Q40b) When the sprinkler is in operation, electricity will flow through the
iron rod and malke it a temporary magnet which will attract X and prevent
it from completing the circuit so the pesticide sprinkler will not function.

Q40c¢) Magnetic material, conductor of electricity.

Q41a) Potential energy of hamster = Kinetic energy of hamster = kinetic
energy of wheel

Electrical energy at generator € Kinetic energy of rotor € Kinetic
energy of belt

(Q41b) His hamster may not have been running fast enough so not enough
kinetic energy could be converted to electrical energy to light up the bulb.

Q41c) When the current was 1 unit, the electrical energy was converted to
only heat energy.

END
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Section A (28 » 2 marks)
For questions 1 lo 28, choose the most suitable answer and shade its number (1, 2, 3 or 4)
on the Optical Answer Sheel (OAS) pronded.

1. lLeslie saw an animal for the first time. He concluded thal it is a bird. Which of the
following characteristics helped him conclude that the animal is a bird?

(1}
(2)
(3)
(4)

It can fly

It has a beak.

It stands on two legs.

It is covered in feathers.

2 Derek sel up an experiment 1o find out if the amount of dissolved carbon dioxide in
waler affects the rale of photosynthesis. He prepared four setups A, B, C and D.
Different amounts of baking soda are added o the set-ups lo increase the amount of
dissolved carbon dioxide in the waler. The diagram below shows one of the set-ups.

lest lube

\

beaker - dissolved carbon dioxide
in water
.--""-_"-.".-._
walter
plant
Which two set-ups should he use for his experiment?
«_v._ | Amount of baking | Mass of | Amount of
Set-up ia added (g) lant (g) ter (mi) Size of beaker (ml)
| A 20 10 100 100
B 20 15 50 100
C 10 20 100 - 200
D 10 15 50 200
(1) AandB
{2) AandC
(3) BandC
(4) BandD
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3. Which of the following best describes the stages of development in the life cycle of a

ladder fer?
(1) (2)
/’ adult ferm /’ adult fermn \
young fem spore young fem seed
(3) (4)
/b adull fern \ / flower \
young fem flower adult fem seed
\ spore '/ K young fern
4.  The ouler ring of a stem was removed from a plant as shown below
Both the water-carmying lubes and lood-carmying tubes were removed.
lubes removed

o =

It was observed that part C grew bigger after a week.
Which of the following stalements besl explains the observation?

(1
(2)
(3)
(4)

Food made in A is stored in C.
Food made in B is stored in C.
Food is absorbed by C from the soil.
Food made in A and B is stored in C.
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Look at the llow chart below.

Can the force acl
from a distance?

Which of the following comecltly identify the types of forces?

A [ B | c ]
(1) magnetic gravitational fnctional
(2) magnelic elastic spring frictional
(3) gravitational elastic spring magnelic
(4) | gravilational magnetic frictional

Need a home tutor? Visit smiletutor.sg



The diagram below shows the human skeletal system with some parts labelled A, B,
Cand D. £

Which of the following parts help(s) lo protect our organs”?

(1) Aonly

(2) Aand B only
(3) BandD only
{4) A,B,CandD

Al which parts of the human digestive system are digestive juices not added to the
food?

(1) mouth, guliel

(2) gullet, large inlestine

(3) guilet, stomach, small inlestine
(4) mouth, stomach, small intestine
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The diagram shows blood flow in a part of the human digestive system about six
hours after a meal.

blood flowing oul =

small intestine | blood flowing in

The amount of oxygen, carbon dioxide and digested food in the blood flowing oul
was compared with that of the blood flowing in.

Which of the following shows the comrect comparison?

(1)
(2)
(3

(4

Blood flowing out has

more oxygen less carbon dioxide | more digested food
more oxygen more carbon dioxide | less digested food
less oxygen maore carbon dioxide | more digested food
less oxygen less carbon dioxide less digested food

Jacob wanted to find out which matenal, A, B, C or D, is the most suitable material
for a towel. He conducted an expenment as shown below.

container

A B C

i string
0o _t~

pole

initial water
" level

e

T Ty
U
[Pl |

T
(M
(M

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

After 5 minutes, Jacob measured X, the distance travelled by the waler up each

material.

12

4

Material Distance X (cm)
A 9
B
c
D

Which malerial is the most suitable for making a towel?

(1
(2)
(3)
4)

o0 o>
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10.

Kala placed two animal cells X and Y in iwo besakers of waler with the same amount
of dissolved substances, A and B, respectively. An animal cell can expand when
water is laken in

Before the experiment
~ Animal Cell X Animal Cell Y
g A AR B A A A
A B 8
A A
8
A
A
A A nuniﬂu‘ﬁ
B B A
After the experiment -
L = Animal Cell Y
A
B 2 B
A A
A
B A
A A nucleus

Al the end of lhe experiment, both cells were bigger. Which of the conclusions made
by Kala is correct?

(1
()
(3)
(4)

Cytoptasm of cell X only aliowed water to enter.
Cell membrane of cell Y allowed water to enter.
MNucleus of cell X controlled the movement of A and B.
Cell wall of cell Y prevented A and B from entering.
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11.  The diagram below shows a young planl. The young plant is watered daily.

Which one of the following graphs comrectly shows the mass of parts J and K over a

peniod of one week?

(1)

mass (g) |

(3)

mass {9}?

(2)

n
mass (g)

pra————

-
e T T p——
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12. The diagrams show the reproductive systems of a flowering plant and human.

human female reproductive syslem human male reproductive system

Which of the following parts have the same function?

(1) EandX
() EandY
(3) FandS
(4) GandT
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13. Damen collecied soil samples A, B, C and D. He prepared the sel-up as shown
bainwauﬂpowedﬁﬂmldwtmmlnsampleﬂdmmeexpamt He repeated
the experiment using soil samples B, C and D.

£ 86

aufunun) g

Darren measured the amount of waler collected in the measuring cylinder after 2
minutes and recorded the results for all four samples.

Sample Amount of watar collected
B (m)
A _ 70
A 20
| 50
D 75

In a rice plantation, a flooded paddy held is needed for the seedlings to grow.

Based on the above results, which type of soil sample; A, B, C or D, iz the most
suitable for use in the paddy field?

(n A (2) B

(3 c (4) D
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14. Anila decided o study the food relationship among three types of animals, A, B and
C. She placed the animals in three similar terrariums, F, G and H, thal are similar 1o
their natural habitat She then placed a number of the animals in the terrariums in
the following arangement. No additional animals were added in each termrarium,

Terrarium Animals
F A and B only
G A and C only
H B and C only ]

For a month, Anita counted the number of each type of animal in the terrariums
every two days. She plotted three graphs, as shown below, lo illustrate the results
that she had recorded.

3
L

1 Temanum F i Temarum G Termrarium H

number of animals
number of animals

number of animals

¥

i
L
v

time lime time

Based on the graphs, which of the following stalements cormrectly explains a possible
food relationship between the animals?

(1) Ais the preyof C.

(2) B is the predator of A

(3) Cis the predator of B.

(4) B s both a predator and a prey
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15. The diagram shows a bird diving into water quickly to calch its prey more easily in
the waler

air

waler

Whichi al the following features would enable the bird lo caltch its prey more easily in
the water through its diving?

cow>»

(1)
(2)
(3)
(4

. webbed feel

: hollow bones

: slreamlined body

. well-developed wings

C only

A and C only
A, C and D only
A, B and D only
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16. Different aquatic animals are able lo lolerale differenl levels of pollutants. As the
level of pollutants increases, the number of animals sensitive to the poliutants will
decrease and the number of animals tolerant lo the pollulants will increase

The chart below shows the tolerance of some aquatic organisms to water pollutants.

increasing lolerance 1o pollutants increasing sensitivity to pollutants 1
bloodworm freshwater snail freshwaler
v
v slonefly nymph
Y
damselfty nymph

An investigator counted the number of individual organism in samples from four
different streams and recorded his findings in the lable below.

Stream | Bloodworm | Leech | Fresh- Damselfty | Fresh- Stonefly
water nymph water nymph
suall crayfish

A 4 5 4 5 5 3
B 2 2 4 4 6 5
c | 6 | 4 4 3 - - 0
D 7 5 4 6 0 0

Which of the following shows the streams amanged from the most polluted 1o the
least poliuled?

W ol least poliuted
(1) A B C D
(2) B c D A
(3) C D B A
(4) D c A B
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17. Lionel had three rods, A, B and C, of equal length and thickness. The ends of each
rod were labelled X and Y. He broughl a bar magnet near to the rods and recorded
his observations in the lable below.

A Ox YJ bar magnet

B Ox v) o 5

QX Y

Rod Observations

A X was atiracted lo the south pole of the magnel bul Y
repelied it . =

B X was attracled to the two poles; Y was also aliracled lo the
two poles. ¢

c Both X and Y were not attracted to both poies of the
magnet. -

Which of the following statements bes! describes the rods?

(1
(2)
(3)
(4)

Rod B is a magnet

Rod C is nol made of metal.

Both rods A and B are magnets,

Rods A and B are made of magnetic malerials.
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18.

Jay balanced a bottle containing compressed air with some sand as shown below
The closed tap stopped air in the bottle from escaping.

closed tap

| _— compressed air in bottle

- . e .

/\

He then opened the tap, allowing some of the air in the bottle to escape through the
mouth of the bottle. He removed some sand to keep the bottle balanced with the

remaining sand.

opened lap

some sand removed

™
- S
= :

Which of the following can be concluded from the sand that was removed?

(1)
(2)
(3)
4

Air has mass.
Air occupies space.
Air can be compressed.

Air takes the shape of its container. T
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19. When a ball was thrown into the air from point A, it reached a maximum heighl above
the ground, B, before falling to the ground al point C.

O/ O

A C

Which of the following statements comectly descibes whal was happening to the
moving ball?

(1) Gravity was acting on the ball at all times.

(2) There was no force acting on the ball when it reached B.

(3) Gravity began acling on the moving ball onty after it reached B so it started
falling to the ground.

(4) The speed of the moving ball increased as it travelled from point A 1o B and
decreased as it travelled from point B to C.
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20.

21.

Marcus wanted to find out if the length of a ramp affects the amount of force required
to move a wooden block up the ramp. He set up the experiment as shown in the
diagram below. The amount of force required to move the block is shown on the
spring balance.

stack ol
cubes

plasiic ramp

Which.oflhelollowhgshouldhekaapHEME)erﬁmm&ue:peﬁrmtisfaiﬁ

A
B
c
D

(1)
(2)
(3)
(4)

. malenal of the ramp

- number of cubes in the stack

. length of the ramp

. surface area of the wooden block in contact with the ramp

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

The table below shows the melting points and the boiling points of substances J and K.

[ Substance Boiling point (°C) Melting point (°C)
J 330 1
K 165 43

Which of the following shows the comect state(s) of J and K at 20 °C?

(1)
(2)
(3)
(4)

J K
gas solid
liquid liquid
liquid solid
gas liquid
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22. Roy applied forces to a 10 cm spring In dilleren!l ways as shown in the diagrams
below.

23.

E s

; 12r;:'r'ié '

C

E

e

10 cm

In which of the above diagrams do the spnng possess elastic polential
energy?

(1)
(2)
(3)
(4)

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

Kim camied out an expenment by placing four bottles, A, B, C and D, made of

different matenals in a room.

Each boltle was filled with enld water at 5 “C.  Alter

fiteen minutes, the lamperature of the water in each boltle was laken and recorded
as shown in the table.

Bottle Tm‘ma’ai:]un recorded (°C)
A 20
B 9
C 286
D 17

Kim wanted to choose a bottle that could keep hot drinks hot for as long as possible.
Which is the most suitable botile for Kim?

(1)
(2)
(3)
(4)

o0 >
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24,

The set-up below shows light shining on three wooden objects A, B and C. They are

placed at different distances from the torch

7

E:I:] é 10 em

10 em

screen
10 cm

The diagram below shows the shadow of lhe objecls on the screen.

Whal are objecls A, B and C7

|- O

e ———— — —_— Y —

c

(2)

(3)

OOP m=-

“ A

A
O
A
i
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25. Lina used a thermometer o measure the lemperatures of the water in beakers A and B.
She then poured all the water from both beakers inlo beaker C and measured the

temperature of the mixiure.
beaker A beaker B beaker C
100 mi
= =
water at 80 °C water at 20 °C water from

beakers A and B

Which of the following graphs correctly shows the lemperatures of the water in beakers
A, Band C?

(1) temperature (*C) (2) temperature (°C)
" &
55— i
A B C A B C
(3) temperature (°C) (4) temperature (“C)
& 4
55 0o —4
A B A B c
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26. Harry wanted lo find out if different weather conditions can affect the rate ol
evaporation of waler. He soaked three wet identical towels, A, B and C, in the same
volume of waler belore hanging them out lo dry at different locations as shown

below.
towel towel towel
A B c
\
very cloudy sunny and windy partly cloudy
and no wind and windy

Which one of the_following graphs shows the change in the mass of the lowels over

time? -
(1) (2)
mass {g}‘ mass (g) |
A B (_: > A cC B .
time (h) time (h)
(3) (4)
mass (g) ¢ mass {Q}“
B C A, B A €
time (h) time (h)
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27,  Sludy the circuil shown below.

B1

Which of the following is correct?
Switches closed | Bulbs that wouid light up

(1) S1and S4 83 and B4

(2)  S2andS3 A1 and B2

@ |  si.szandsa 'B1. B2, B3 and B4

(4) :h_ S2,53andS4 B2, B3 and B4

28.  In lhe four circuits, all the bulbs and batlenes are new and idenlical.

mill L
Cc

Which two bulbs have the same brightness?

(1) AandD
(2) BandC
(3) BandD
(4) CandD

End of Section A Need a home tutor? Visit smiletutor.sg
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Section B (44 marks)
For questions 29 1o 40, write your answers in the spaces provided.

20 Amela set up an expenmenl as shown below. The spring balance showed a reading of
1 unit when the iron disc was hung on it and the power supply was switched off

&

— spring balance

iron disc

— tron rod

: coils of wire
power supply,

a) The reading on the spring balance increased when the power supply was switched on.
Give a reason for this observation. [1]

b) Amelia repeated the experiment by changing the malerial the rod was made of and the
number of coils around the rod. She recorded the readings in the table below.

| Material the rod is Number of coils of wire Reading on spring |
made of around the rod balance
A @& 100 » 5 '
- \ 75 3
< 5 . S5
o D 100 - 4

Based on (he resulls, can you conclude which rod created the weakest electromagnet?
Explain your answer. (2]

c) The experimen! was repeated with materials P and Q. The power supply was then
swilched off. The table below shows the readings for materials P and Q afier the power

supply was switched off.
Material the rod is | Number of coils of wire | Reading on spring balance after
made of around the rod power supply was switched off
P 100 1
Q 100 3

Which material, P or Q, is more suitable o be used in an electromagnet?
Give a reason for your answer,

(1]

B DS Deiadbinn  Cardis B F 35598 | Daees § od @ 4
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-30. Angie conducted an experiment lo lest if oxygen is needed for buming lo take place
She placed a 100 cm® glass jar over a lit candle as shown in the diagram below. The

candle flame went out after three seconds.

lit candle._|

glass jar

a) Why did the candle flame go out?

(1)

b) Angie then used jars of different sizes and placed them over the lit candle. She
taken for the candle flame 1o go oul each time and,
below.

measured the amount of time

recorded her results in the lable
Size of glass jar Time taken for flame to go out
(cm?) - (seconds) ]
200 5
500 N 14
1000 Yy 28

What conclusion can you make from her results?

[1]

L) Sugqest how Aagie Can make her results more rei|zble .
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31. At the beginning, an island had high populations of piani M and animal P Plant M had
seeds covered with hooks. Animal P was covered with tu

When animal P moved around, it carried the seeds of plant M that clung on its fur.

a) State one benefit for plant M when ils seeds get dispersed by animal P. [1]

Roads began to be built on the island.

A scientist found out how the length of roads buill affected the distance moved by
animal P. His results are shown in Ihe graph below.

distance moved 4 -

by animal P (m)
T
\
> 4

length of roads (km)

Over the next tew years, the scenlist observed that the number of young plant M
decreased when the lenglh of roads buill increased.

b) Using the information provided, explain this observation. (2]
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32, The diagram below shows a food web in a certain community. Y is a lree.

@‘r —rv\

w

X ———-»z/

a) State two benefits that tree Y can provide for animal X. (11

b) A disease wiped out the whole population ol animal Z.
Explain how this would affect the population of animal V. [2]

33.  The diagram below shows the life cycle ol insect X,

a) The young of insect X lives in waler and feeds on decaying matter while the adult of

insect X lives on land and feeds on nectar.

Suggest one advantage for the young and the adult to live in different surroundings.
[1]
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b) Insect X looks like insect Y. Both live in the garden habitat. Insect X does no! sting

However, predalors remember that insect Y stings.

Insect X Insecl Y

Give a reason why il is an advantage for insect X to look like insect Y.

[1]
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34, Study the two graphs below. Graph 1 shows the amount of carbon dioxide measured in
City X from 1960 to 2000. Graph 2 shows the average annual temperature readings in
City X over the same time penod

r'y

390

380
Graph 1 o /
amount ol /

carbon dim:ideam /
inCity X 350
(g /
320
30 t f 2 t »
1960 1970 1980 1990 2000
Year
&
40
Graph2 39
38
average ¥ | =
annual 36
temperature 35
of City X
rc) A
33
32—
31 } ~
3[] S o
1960 1970 1980 1990 2000
Year

a) Based on graph 1, describe how the amount of carbon dioxide in City X changed. [ 1]

b) Based on the given data, explain how the increase in the amount of carbon dioxide in
the atmosphere leads to giobal warming. 1]
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5 Jake set up an expanmenl as shown below. Ha measured the height, h, of iguid M and
air in the cylinders before and after a 200 g load was added to the piston.

200 g load
200 g load

piston

air

IINI]HIIlIJIIIIHIlll'l|'I-|I‘IIIlII|l-IIIIIIII|H“ LT
i
Wy w'

L - i

with load wiihout load with load

without load

The results of his experimenl are shown in the table below.

Height , h (cm)

cylinder containing M

cylinder containing air

After 200 g load was
added 1o the piston

R —— L - —

remained the same decreased

a) Based on the results ol Jake's expeniment, what can he conclude aboul the property of
hiquid M and air? [2]

Ligqutd M :

Air :
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The diagram below shows a brake system in a car. When the brake pedal is stepped
on, the car slows down. The brake system has a container filled with liquid M. When
the brake pedal is stepped.on, pistons A and B move in the directions as shown in the

diagram below

piston A

pivot

brake pedal

f—e
direction of movement when
brake pedal is stepped on

liquid M

piston B connects lo brakes

that slows down the car
piston B
piston B
b) Slale two properties of liquid M thal allow the brake system to work. [2]
Properly 1:
Property2: -

c) I there are air bubbles trapped in liquid M, the brake will not work properly.
Give a reason for this. (1]
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a6, Gabnel ensured that his goggles was bhght and no water from the pool could enter his
goggles before he started swimming. After swimming for a while, the inner lenses of his
goggles were covered with while mist and he had difficulty seeing clearly in water

a) What state of matter is the white mist in? [1)

b) Explain why his goggles were covered with white mist after swimming for 2 while. [2]

Gabriel then camied out an expeniment to find oul if the temperature of the water in the
pool affects the time laken for his googles to become misty. The graph below shows

his resulis.
Time 1
taken
(min)
[ » lemperature (*C)
10 15 20 25

c) What is the relationship between the temperature of the water in the pool and lhe time
taken for the goggles to become misty? [1]

d) wm;uhmmhmmmmmmmamm
! (1]
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37.

a)

b)

d)

Edison used the set-up below 1o investigate (he number of iron waights needed to

move the box across three different surfaces. A, B and C.

box . support
fxed o table
surface j’

12 - — _q siring

waight

ground
He recorded his results in the table below.
Surface | Number of iron weightsJ

- A 8
B 5

c 3

Based on the experimenial results, which surface, A B or C, showed the mos! amoun!
of friction between it and the surface of the box? Give a reason for your answer. [ 1]

Edison repaaled the experiment by adding cbject X o the setup. He noticed that less
weights were needed lo move the box across the surface.

box ; Esduppﬂrl
e I ix ; to table
™ 4
weighl
ground X
What could object X be? Give a reason for your answer. [1]

Using the same type of iron weights and without lifting the box, suggest one way o
move the same box across each surface using less iron weights than the number of
weights recorded in the above table,

Explain your answer. _ [2]
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38. The diagram below shows an air lurbine which produces electricity when moving air

spins the blades.
blades
generator
urbine
a) Complete the energy conversion to show how this happens. {1]
[ b —] -
energy ‘ _'":"199'1" enermy
of moving air of spjnning blades of generator
and turbine

The diagram below shows a tidal generalor which produces electricity from Lhe rising of
tides. Tides are the rising and falling of the sea.

b) Electnicity is generated by the generalor when Lhe lide rises.
Explain how this happens. [2]

c) More electricity is genérated when the tide rises faster.
Explain how this happens. [1]

ol
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d)

State one disadvantage of lhe lidal generator compared to a power plant which uses
fossil fuel for producing elecincily. {1]

Rashid conducted an experiment by heating a strip, which is made up of metals A and
B fixed together, for 20 minutes. He observed that the sirip bent as shown in lhe
diagram below.

ESCT— A
B

He also recorded the length of each metal before and aller heating in the lable below.

Metal | Length before heating (mm) | Length after 20 min of heating (mm)

A 200 210
B 200 205
L - v # B

Rashid observed thal the lengih of melal A was longer than thal of melal B after
heating.
Give a reason for this observalion. [1]
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The same strip was used in the fire alarm syslem as shown below

Key :
o I &]‘Eﬂt"ﬂ bﬂ‘“
- -
B
-
= contact X
made of metal
contacl Y
stnip
heal from fire
b) When the strip was heated by a fire the electnc bell rang. Explain how. [2)]

c) Metals A and B have high melting points. When there 15 a fire, metals A and B are
healed 1o a high lemperature.

Explain why the fire alarm system will not work if metals with low melting points are
used for the strip. (1]
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40.  Jack made an electrical sysiem for a school project. The arcuit is as shown below

Rods X and Y are made of iron.
fan blade 1
molor
spring
rod X rod Y
wooden J
suppor!
coil of wire
metal

a) When the switch is turned on, the motor turns the fan blades.
Explain how this happens. [2]

b) Jack replaced rod Y with a gold rod. Describe what he would observe and explain why.
[2]

End of SectionB
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Qz2s.

{a) The eleciromagnet attracted the iron disc

b) No. B had a lower re ading than D but had fewer coils around it than D. The number of colls around
the materials needs to be the same so that we can compare the reading shown,

{c) P, It does not exert a force of attraction once it Is swisched off.

(a) There was no more oxygen in the glass jar.
{b) When there is more okygen in the glass jar, the flame takes a longer time to go out.
(c) She should repeat the expenment and find the average of her results,

{a) it prevents overcrowdlng. OR When the seeds prow into young, plants, they will compete less with
one another for water, sunlight, space and nutrents.

ib) As the leagih ol roads increase, the distance moved by animals P decrease. Fewer seeds were
dispersed/carried by animals, thus plants M were overcrowded and hence the number of young plant M
decreased.

[a) Tree Y could provide food and shelter for animal X.

b) Animal V's population will decrease. Animal V feeds on Y and is eaten by animal W. Animal W is a
predator for-animals V and Z. Since animal Z has been wiped out, there will be less food for animal W.
Thus, animal W will prey on more animal V, causing the population of animal V to decrease.

{a) The young and the adult will not compete for food since they are in different surroundings. OR The
predators of the adult will not be able to consume the young, as they are not in the same habitat. OR
Either the young or the adult will survive when one of the environments become unsuitable for survival.
OR Young and adult will not compete for space with each other.

b} Predators of X will mistake X for ¥, thinking that X stings, so the predators will not feed on X,

(a) The amount of carbon dioxide In City X increased from the years 1960 to 2000.

(b) Carbon dioxide is a greenhouse gas and traps heat, therefore the average annual temperature of
city X increased as the amount of carbon dioxide increases.
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a3s.

{a) Liquid M: cannot be compressed/has a definite volume.
Air: can be compressed/has no definite volume.
(b) Definite volume. No definite shape.
(c) The air bubbles can be compressed and piston B may not move as much as when piston A moves,

(a) Liquid.

b) The warm water vapour in the goggles lost heat and condensed on the cooler Inner lenses,
forming the whit mist.

{c) As the temperature of the water in the pool intreasesthe timetaken for the popgles 1o become
misty increases,

{d) The goggles are not cold enough, so condensation s less likely to ke place.

{a) A. The greatest amount of force was required to move it 2 oross the surface.
ib) X could be a magnet. It attracted the iron weight.

<) Apply lubrimnts on the surface. It reduces the amounit of friction between the box and the
surface, thus less force is required to move the bo

(a)  Kinetic > Kinetic - Electrical

[(b)  When the tide rises the water pirshes the air up s the air chamber which spins the turbines and
produces clectridty in the generator,

{c)  When the tde rises faster, the rising water has more kinetic emergy, which will be converted to
more electrical enesgy.

(d)  Electricity can only be produced when the tide is rising or falling

(a) Metal A expanded more than mekal B pfter heating.
{b) When heated, (he strip bent. So contact ¥ mowed towards contact X and touched it, forming a
closed circuit for the bell o ring.

({4 Themmwiltmcﬂ.&uﬂw:knithnpm;ndlhehl_..uﬂrhg.

(a) Rod X will become an electromagnet and will attract vod Y. The circuit will be closed for the motor
to turn the fan blades.

{b) The fan biade will not spin. Rod X will not attract the gold rod as gold is a non-magnetic material.
The metal contacts will not touch each other and the circuit is open.
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For each question from 1 to 28, 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

— (56 marks)

1 Which of the following characteristics should be used to identify a flowering and

Sheel.
non-flowering plant?
(1) size of leaves
(2) type of flowers
(3) presence of pollens
(4) presence of chloroplasts

2  Ahmad has some sybstance X. Which of the following equipment would be best
to determine the state of matter of substance X at room temperature?

(1)
(2)
(3)
(4)

ruler

syringe
data logger

electronic balance

3  Devipoured in substance Z into a container and sealed it. She then placed object
C close to the side of the container and noficed substance Z moved to the side as
shown below.

|~ substance Z—

.—ol:ﬂect c

4

after

What property of substance Z allows for Devi's observation?

(1)
(2)
3)
(4)

magnetic
light-weight
ability to float
definite shape

PHPPS/P6 Science Prelims/2018
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Xinii had two similar containers, A and B. She placed a stand made of poor
conductor of heat in container B only. She then poured 80ml of water and placed
object Y in both containers. She sealed and placed both containers ifito an oven

set at 120°C as shown below.

gaseows st
by TempCan

rise above I

After 3 minutes, both containers were removed from the oven and there was 50ml
of water left. Xinli then measured the temperature of object Y in both containers.
Which of the following about the temperature of object Y in both containers is most

likely correct?
Temperature of object Y in
Container A Container B
(1) 120°C 120°C
(2) Higher than in B Lower than in A
(3) Lower than in B " Higher than in A
(4) Room temperature |  Room temperature F

PHPPS/PE Science Prelims/2018
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5  Thomas placed 2 similar objects of different materials, P and Q, at equal distance
away from a light source. He observed that the shadows made by the objects were
different as shown below.

N

N .

Why was there a difference in the shadows?

(1) The amount of light received by P and Q was different.
(2) P reflected some light away but Q did not reflect any light away.
(3) Q allows most light to pass through bul P did not allow light to pass

through.
(4) P allows some light to pass through but Q did not allow light to pass
through.

6  Yun Zhao made three statements about sexual reproduction in humans.

A Testes produces the female reproductive cell.
B Ferlilisad egg develops in the ovary.
C Fertilisation occurs when a sperm and egg cell fuses.

Which of the above statements is/are cormrect?

(1) Bonly
<) C only
(3) A and B only
(4) A and C only
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Kelly found a seed with white cotton-like structure as shown below.

cotton-like
structure

seed

What is the likely method of dispersal of the seed?

(1) wind

(2) water

(3) animal

(4) explosive action

Priya conducted an experiment using a sealed set-up as shown below. Container
A is filled with 500ml of water and was heaied till the water boiled. The cool area
is kept cool throughout the experiment.

container B

At the end of the experiment, there was no water left in container A. What is the
maximum amount of water she would collect in container B at the end of the

experiment?

(1) 1mi

(2) 201mi
(3) 301ml
(4) 501ml
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PHPPS/P6 Science Prelims/2018 L) I



10

PHPPS/PR Srirnce Prelims/2018

When Ali jumped into cool water, he realised that he was able to hold his breath
longer in water as compared to when he was out of water. Ali found that when he
is in cool water, his blood vessels contracts.

How did the blood vessels contracting help him hold his breath longer in water?

(1) less carbon dioxide will be used by the body

(2) more carbon dioxide will be conserved by the body

(3) more blood rich in oxygen will be pumped by the heart
(4) less blood rich in oxygen will reach to all parts of the body

Study the circuit below. All bulbs and battery are new and identical.

Which bulb(s) will still light up if bult M fuses?

(1) Q only

(2) N and Q oniy
(3) Q and P only
(4) N,Qand P
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12

A farmer found out that plant C, shown below, will produce sweeter storage roots
during colder months as compared to warmer months even though durirg colaer
months, the sun shines for only six hours daily.

lega doyiight
plant C

slorage roots

Which statement best explains why plant C produces sweeter storage roots during
colder months?

(1) In warmer months, plant C loses more waler.

(2) in colder months, plant C needs more sugar to survive.

(3) In warmer months, plant C's food and water-carrying lubes expand.
(4) In colder months, plant C receives more light to photosynthesize more.

Claire has a cube magnet as shown below,

Without using any other equipment, how can she determine the 2 poles on the
cube magnet, if she only has paper clips with her?

(1) Check for repulsion between the magnet and a paper clip.
(2) Count the number of paper clips attracted by each face of the magnet.

(3) Allow the magnet to hang freely from the paper clips so that it will face
the north-south direction.

(4) Stroke one paper clip till it becomes a temporary magnet and check for
attraction between the paper clip and the magnet.
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14

Which of the following does not help in the conservation of energy?
(1) Use solar-powered cars,

(2) Eat less food and throw the rest away.

(3) Switching off all electrical appliances when not in use.

(4) Take public transport instead of driving your own vehicle.

Wee Chiong observed the following pod-like structure as shown below.

After some days, the pod-like structure dries up and the contraction of the pod
results in a push which forces the seeds out, dispersing them a disfance away.

Which one of the following correctly expiains how the seeds are dispersed, in
terms of energy?

(1) Kinetic energy of the pod drying up is transferred to kinetic energy of the
seeds dispersed.
(2) Heat energy from the sun dries up the pod and is converted to kinetic

i He;:ﬂd as lhe seeds dispersed.
g o
(3) . Elasti pottsmial energy of the pod, converied to kinetic energy of the pod
and is transferred to kinetic energy of the seeds dispersed.

(4) Gravitational potential energy in the pod, converted to kinetic energy of
the pod and is transferred to kinetic energy of the seeds dispersed.
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15 Kim dropped 3 objects of same size but of different mass onto 3 similar
trampolines as shown in the diagram below. ==

=g

e RN
? 15m; :

om|

sl wn B w8 i

Which one shows the maximum height of the 3 objects afler they bounced off the
trampoline once?

(1) (2)

-
Ty 7=V =7 (=7 =7 ey

(3) (4)
N O E ]
T>7 Ty Ty V27 77 T3
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16  Yan yue was driving his car and decided to lower down the driver's seat window.
He realised that even as he was driving at high speeds, very little wind entered his
car. His daughter asked him to lower down another window.

driver's seal
v-'in_dnrw

second opened
window

How does lowering down 2 windows allow more wind to enter the car?

(1)
(2)
(3)
(4)

More wind can enter from both sides.

It allows for air in the car to escape and more wind to enter.

It will not allow more wind to enter the car as there is no difference.
The opening creates more friction causing more wind to be formed.

17  Which two statemerits are true of both plants and animals?

(1)
(2)
(3)
(4)

Both need energy to survive.

Both can make their own food.

Hoth need the sun directly to have energy.
Both can store energy if there is excess.

oOmr>

Aand C
Aand D
Band C
Band D
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18 Andy wanted to find out if carbon dioxide and water affects photosynthesis of a
plant. Which set up should he use to carry out his experiment? —

(1)
black paper - W ) _substance lo remove
= carbon dioxide
(2)
& |\ Ssubstance to remove
g9 | Be " oxvaen
o "'ﬁ
water-carrying
tubes removed
(3)
waler-carmying : subsiance lo remove
tubes removed al <)~ carbon dioxide
(4)

black paper

water-carrying

substance o remove
tubes removed :

_— | i I
oxygen
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19 Magnet L was clamped on a retort stand. Val placed magnet M near magnet L and
it was attracted to magnet L as shown in Diagram 1. However~when magnet N
was attracted to magnet M, both magnet M and N fell to the ground as shown in
Diagram 2.

|—i

M M

Diagram 1 Diagram 2

Which one of the following explains why M and N fell?

(1) N has greater magnelic force than L, pulling M down.

(2) M's magnetic force was less than L's and N's magnetic force.

(3) N's weight is more than the magnetic force between M and N.

(4) M and N's total weight is greater than magnetic force between L and M.
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20 Brayden went skydiving. At the start, he was moving very fast towards the ground

as shown in Diagram 1. Once his parachute opened, he was mnwng slower
towards the ground as shown in Diagram 2.

Which one of the following explains why Brayden moved slower when the
parachute opened?

(1) Frictional force increased as the parachute opened.

(2) Brayden's weight decreased as the parachute opened.

(3) Gravitational force decreased as the parachute opened.

(4) Gravitational potential energy was converting to kinetic energy.

21 The diagram below shows a food web in a community.

How many food chains are there that ends with 'M'?

m 3
2 4
3 5
@4 6
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22 What are the physical characleristics of the environment that will ensure the
survival of organisms living in a habitat? ___

Amount of water

Type of food -

Amount of light.

Type of water

Other organisms placed in environment

moow>

(1) C and D only

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

23 During a study of the forest habitat, Mira was able 1o identify the food relationship
between three organisms as shown.

A——+B——»C

After some time, Mira observed that the population of organism B increased and
the population of organism A decreased.

Whalt can she introduce {0 increase the number of organism A?

(1) a predator for C

(2) more oiganism C

(3) ancther herbivore
(4) more fcod producers
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24 Study the diagram of plant H which survives well in a place of high temperature.

—

Plant H

Which structural adaptation allows it to survive well in very high {emperatures?

(1) swollen stems to trap air

(2) spines which protects the plant H

(3) modified leaves to reduce walter loss

(4) roots that spread out at the surface of the soil and deep underground

25 Yani found an animal P which is able o survive in exireme cold temperatures.

Which is a possible behavioural adaptation that the animal has which allows it to
survive in that environment?

(1 hollow hair

(2) thick layer of fals

(3) huddling logether

(4) replacing body covering

26 Counriry A has been having increasing temperatures and frequent soil erosion in
many areas. What can the government do to reduce the two negative impacts in
Country A?

(1) carry out reforestation

(2) stop the selling of cars

(3) build barriers around the soil

(4) install more air-conditioners in the country
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27

28

DUPEE DR Crinnre Drakirme MR

Malcom wanted to find out which soil, X, Y or Z would be best to grow a plant. He
listed some of his steps in the table below.

Instructions

Place all 3 set-ups in the open field
Prepare 3 similar pols and put 100grams of soll X, ¥ and Z
Water each pot with 20ml of water daily
Observe and record the growth of all plants daily
Place similar seedlings into each soil

m|Q ﬁlﬂlrl‘ﬂ'g

In which order should the steps be camied out?

m A,D CBE
) B,C.D,EA
(3) B,EACD
4) D,C,ABE

Julia carried oul an experiment as shown below.

seed V

%

"SR
I|I_;:?._I'.'-'T SRR N T e B T

P N il il o,

Julia wanted io find out how far seed V would travel with different wind speed.
VWhat can Julia do to increase the accuracy of her results?

(1 repeaat the experiment a few more limes

(2) ensure that the amount of wind is the only changed variable

(3) use a stopwatch 1o coliect the lime it takes for the seed 1o travel .

(4) carry out the experiment in an enclosed room with no other wind sources

HNeed a home twutor? Visit smiletl.lﬁr.sg


Rum
Stamp


g

Ay,
PEl HWA PRESBYTERIAN PRIMARY SCHOOL

PRELIMINARY EXAMINATION

PRIMARY 6
SCIENCE
(BOOKLET B)

24 AUGUST 2018

Name: | )

Parent’s Signature

Class: Resilience

Total ime for Booklets A and B: 1 h 45 min

INSTRUCTIONS TO CANDIDATES

1. Write your Name, Class and Register No. in the spaces provided above.
2. DO NOT turn over this page until you are told to do so.

3. Follow all instructions carefully.

4. Answer all questions.

5. Write all your answers in this booklet.

Marks (Booklet A) : 56
Marks (Booklet B) : 44
Total Marks (Booklets A & B) : 100

This bookiet consists of 13 printed pages, excluding the cover page.

Need a home tutor? Visit smiletutor.sg



For questions 29 to 41, write your answers in the booklet.
The number of marks available is shown in brackets | ]atthaendnfmm;uusﬂonar

part question.

29

(44 marks)

Mr Tan carried out an experiment to examine the property of 3 materials. He poured
100ml of water at 20°C through each material. The diagram below shows his

observation at the end of the experiment.

A% o—7 ¢

|

Contex tunl Evidence
(a) Based on the observation above, what can he conclude about the 3 materials? [2)

Mr Tan removed the 3 materials from the above experiment and used them to wrap
around 3 glass jars filled with water at 80°C as shown below.

(b) After 3 minutes, which container, A, B or C will have water at the lowest
temperature? Explain why. 2]
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30 Mdm Lim wanted to find out if the mass of an cbject would affect how fast it moves
when dropped. She used three 30cm rulers, X, Y and Z of similar sizes but-of different
mass and a light sensor to collect the time it took for the ruler to pass through a hole

as shown below.
Mdm Lim—f\
L

ruler X—t

light mmm connected
to a dalalogger

She released rulers X, Y and Z one at a time and racorded the following results.

amount of light detected

by the sensor
{units)
i x » o Y e il Z ...... >,__,_
lime (units)
(a) What can Mdm Lim conclude from the resulis? [1)
(b)  Explain why the results is so. [2]
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31 Jamie wanted fo find out how the door in the Science Lab would uniock when the
button was pressed. She took apart the device that kept the door shut.and drew out
a simple diagram of the parts in the device when the button is pressed as shown
below.

(a) Describe how the door was unlocked when Jamie pressed the button. [2]

(b) Jamie replaced part S with a permanent magnet. Will the device still work as
it should? Explain your answer. (1]

Need a home tutor? Visit smiletutor.sg
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32 Linsey wanted to find out how plants affected the natural process of the water cycle.
She created two models in tanks as shown below and filled them with-the same
amount of water. She sealed the tank and measured the amount of water that would
form on the underside of the sealed glass.

sealed
glass

|59

model A - toy plants model B — real plants

She collected the following results as shown in the lable below.

Amount of water (ml) collected at the end of
Day 1 Day 2 Day 3

Model A 20 30 24 B

Model B 40 45 41
(a) Describe how water is collected on the underside of the sealed glass in Model

A. [2]

(b)  Explain why Model B has more water collected than Model A. 2]
(c) Explain how the clearing of forest will lead to global warming. [1]
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33 Ahmad carned out an experiment as shown below. He had three similar objects of
the same mass and size but made of different materials, R, S and T. He placed the
object at point X and released it. He measured the time it took for the object to reach
point Y.

point X

object R point Y

He collected the results as shown in the table below.

Time taken for object to reach point ¥ (s)
Objects 1% try 2™ try 3 try
R 3 4 4
S 10 13 11
T 14 16 18

(a) Arrange the objects, R, S and T, starting with the roughest material.

S

Roughest —

+ Smoothest

(b)

Explain how keeping the mass of the 3 objects the same makes the

expenment fair. [1]

Ahmad usually plays at the slide as shown below.

ratei

(c) Dndawhhmadmdaﬂmﬁmd&ufm&husﬁddmnmmm
on days when he wore clothes made of material T. Explain why. [2
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34 The food web below represents the organisms' interactions in a habitat.

/N
<>

(a When a predator for organism H was introduced, the population of H

decreased. Describe how this affects the population of organism B. 2]
(b) Classify all the organisms in the habitat in the classification chart below. [1]
Producer Plant-eater Animal-eater | Plant-and-animal
L 48 eater
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35 David used 2 similar plants, A and B. He positioned the leaves of each plant
differently as shown in the diagrams below. David ensured that the 2 different
positions of the leaves would allow sunlight to shine on a specific side of the leaves.
He placed each plant in 100ml of water and measured the amount of water left after

12 hours in a field.
upper-side underside
of leaf of leaf
exposed to exposed to
the sun the sun
o 1
\":'__ =/ water _ 7
A 8
a)  The results show that plant B absorbed more water. Explain why. [2)

b) State an environment where the positioning of the leaves, similar to that in
plant A, woukd be advantageous for the plant’s survival. Explain how this is
S0. 12]
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36 Gary prepared a basin of water and a cup. He then pushed the cup into the basin as
shown below. s

(a) In the diagram above, draw a line in the cup and label “water level" to
represent the water level in the cup. [1]

(b)  Explain your answer in (a). (1]

While holding the cup in the basin of water, Gary then poked a hole in the cup as
shown in the diagram below.

(c) Explain what would happen to the water in the cup when the hole is made.  [2]
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37 Charlie kept a plant in a dark room for 48 hours. He then prepared lhesetupas
shown below and placed it under the sun.

X covered with
black paper
Y z
red liquid —E=gr] [ A== tap water

After a few days, he plucked out leaves X and Y to conduct a slarch test with iodine
solution. In the presence of starch, the yellowish-brown colour of the solution will turn
blue-black.

(a) Explain how keeping the plant in a dark room for 48 hours increases the
accuracy of the results. (1]

(b)  Put atick (v) in the comect box to show the colour of the iodine solution for [2]
leaves X and Y after the starch test.

Yellowish-brown Blue-black
i) | Loaf X
ii) | Leaf ¥
(c) Explain your answer in (b). (1]

(d) He noticed that leaves X and Y were stained red but not leaf Z.
Explain why Leaf Z did not tum red. )
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38 Lily found an organism Q with the characteristics listed in the table below.

It has lungs and nostril which it uses on land.

It can live on land and in water.

It can swirn and lay eggs in the walter.

The egg cannot survive outside water and can hatch very quickly after
being laid.

(a) Inwhich animal group should Lily classify organism Q? [1]

After further research on organism Q, Lily found that the crganism lives in a habitat
that has little rainfall yearly. When it rained, the puddles of water that formed dried
up after a few days.

(b) From the information above, state how organism Q has adapted to reproduce
in such an environment. [1]
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39 The graph below shows Siti's and Huying's heart rate during their running race.

C—

Hulying ————
Sitf — — ——-

0 10 20 30 40 50 60 70 80 90 100 tme (mins)

(a) Who completed the race first? [1]

(b) Explain why Siti's and Huying's heart rate increased when they started
running after the 20"-minute. [2]
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40

Study flower Q and flower P.

flower Q

(a) Describe process T.

i1

(b) What happens to part V after fertilisation?

il
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41 The diagram below shows process P.

Liquid - 5 > | Solid

(a) State and explain process P. [1]

(b) Mr Chua has liquid K and liquid T mixed in a glass beaker. Liquid K boils at
60°C while liquid T boils at 120°C. Describe how he could obtain only liquid T
in the glass beaker. [1]

— END OF PAPER -
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Q29a) A is water proof, B allows most water to pass through and C absorbs
the most amount of water.

Q29b) C. It absorbs the most amount of water, so the water will gain the
most amount of heat from the glass jar, causing the temperature of water
in the glass jar C to lose heat the fastest and decrease the most.

Q30a) The mass of the ruler will not affect how fast it drops down.

(Q30b) The size of the rulers are the same, so the amount of air resistance
acting against the ruler is the same. Hence, the rulers drop at the same
speed.
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Q31a) When the button is pressed, the switch is opened, so the circuit is
opened and electricity cannot flow through. The electromagnet will not
work and part S will not be atiracted.

Q31b) No. The permanent magnet will either attract repel the device,
keeping the door locked unlocked, when the button is not pressed pressed.

Q32a) Water from the wet soil gained heat and evaporated into water
vapour. The water vapour touches the cooler underside of the sealed glass,
lost heat and condensed to form water droplets,

Q32b) Model B has real plants which loses water vapour through their
stomata. Water from the wet soil will also evaporate into water vapour. So
there is more water vapour in Model B to be condensed into water droplets.

(Q32¢) When there are less trees, less carbon dioxide is taken in, so there
will be more carbon dioxide in the air, trapping more heat, increasing the
temperature.

Q33a) T, S, R

(Q33b) It ensures that the amount of gravitational potential energy of the 3
objects is the same at X.

Q33c) R is smoother than T, so there is less friction between clothes made
of materia! R and the slide, so he takes a shorter time to slide down.

()34a) When H decrease, G and I will have less food to feed on, so both G
and I will decrease. Then B will have less of G and I to feed on, and the
population of B will decrease,

Q34b) Producer: E
Plant-eater: D, F
Animal-eater: B, G, H, 1
Plant-and-animal eater: NONE

(Q35a) Most stomata are found on the underside of the leaves, so plant B
will lose more water vapour through its stomata as they are facing the sun,

causing plant B to absorb more water. Need a home tutor? Visit smiletutor.sg



(Q35b) A hot environment. It helps the plant to reduce the amount of water
loss.

Q36a)

Warter Jevel
/ d

Q36b) There is air in the cup, which takes up space sud can be compressed,
so only some water is able to enter the cup.

Q36¢) The water level in the cup will rise, because the hole allows the air in
the cup to escape, allowing water to take vp the space in the cup.

(Q37a) To ensure that all the leaves will not have any stareh in them at the
end of the experiment.

(Q37b) Leaf X: Yellowish brown
Leaf Y: Blue-black

Q37¢) X did not receive any sunlight, so it cannot make food and starch is
not formed, so iodine solution is yellow. But Y can receive sunlight, so it
can make food and starch is formed, so iodine solution is blue-black.

Q37d) 7 has tap water absorbed by the roots and transported in separate
water-carrying tubes from X and Y.

Q38a) Amphibian
(Q38b) Q's eggs can hatch very quickly after being laid.

Q39a) Siti

Q39b) Their bodies need more energy when they run. So their heart rate
increased to pump blood containing oxygen and digested food to all parts of
the body faster.

3 Need a home tutor? Visit smiletutor.sg



Q40a) Pollen from the anther is transferred to the stigma.
Q40b) Develops into a seed.

Q41a) Freezing.
Liquid loses heat until a certain temperature and changes state from
liquid to solid.

(Q41b) Heat up liquid K and T at 60° ¢, until all K beils and evaporates.

END
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Part |

For each question from 1 to 2B, four options are given. One of them is the correcl
answer. Make your choice (1, 2, 3 or 4). Shade the correct oval (1, 2, 3 or 4) on the
Optical Answer Sheet. (56 Marks)

1 Which of the following charactenstic is found in insects, but not in other
animals?

(1) They lay eggs.

(2) They have wings.

(3) They have feelers.

(4) They have three body parts.

2 The graph below shows the change in the population of zebras in a grassiang
habital over a penod of time. Zebras feed on grass only.

[

Population of
zebras

Time

Which of the following events most likely could have led to the change in the
zebra population from Point A to Point B?

(1) There was a drought in the grassland.

(2) There was an introduction of a new disease.

(3) There was overeating of grass by animals in the grassland.

(4) There was a decrease in the population of the zebra's predators.

3 Which of the following shows how the carbon dioxide is removed from a
human body?
(1) bloodstream —» windpipe —» lungs —» nose
(2) bloodstream —» lungs — windpipe —* nose
(3) windpipe —» lungs —* bloodstream —> nose

(4) nose —» windpipe —* lungs —* bloodstream
Need a home tutor? Visit smiletutor.sg
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4  The following relationships were observed among five organisms, A, B, C, D and
E living in a habitat.

Cfeedson A Band D
B feeds on A.
E feeds on C.

Which one of the following is correct?

—Frc_u;ucar Prey o Prey and predator | Pr;ator
(1) AD B | C g E
(2) —A_ - B.D 4 C ) E
(3) AD - - C B_ E
(4) B D - AC _ ) E ] B .

5  The diagram below shows a rotling log

fungus

ant rotting log

spider

Based only on the diagram, which one of the statements is correct?

(1) The population size of the fungus is two.

(2) The rotting log is an example of a single plant population.

(3) There is only one population of insect living on the rotting log.
(4) There are two populations of organisms living on the rotting log.
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A farmer has two different types of soil, G and H. Each soil was taken
from two different layers, top or bottom soil.

He predicted that planis will grow more healthily in soil G while his friend
predicted that plants will grow more healthily in the top soil of soil H.

Which of the following set-ups should the farmer use to provide a correct test
for both their predictions?

== represents plants

(2)
o Oy L= i =
e s O
Top soil G Top soil G Top soil G
Lo e ] | oy Ty
o o B o T
Bottorn soil G Bottom soil G Bottom soil G Bottom soil H
(4)
[ =T — =]
[— — T =
Top soil G
[ ]
= o=
Bottom soil H Bottom soil H Bottom soil G Bottomn soil H
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Which one of the following causes increased greenhouse effect?

(1) Oil spill

(2) Soil erosion

(3) Deforestation
(4) Global warming

Dennis wanted to find out if plant takes in water through its roots.
Which one of the following should Dennis use as an expenmental set-up?

(1)
plant aluminium
foil aluminium
foil
———waler water
(3)
aluminium
foil
water
L water T

What is the function of cytoplasm in animal cell?

(1) Controls cell activities

(2) Controls inheritance from one generation to another

(3) Controls the movement of substances within the cell

(4) Controls the movement of substances in and out of the cell
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10 Wei Liang prepared two set-ups, X and Y for an experiment. In Setup X, he
put a plant into a container of red coloured water and covered the plant with a
plastic bag. In Set-up Y, he replaced the plant with a stick instead and covered
it with a plastic bag. The two set-ups were placed in the same location.

- plastic bag

~ slick

]
= = — = =

red coloured water — |

=

An hour later, the water level in Set-up X was less than before. Wei Liang
also found tiny water droplets on the inner surface of the plastic bag in Set-up
X but not in Set-up Y.

Based on Wei Liang's observation, what conclusion could he make from his
expenment?

(1) Water is absorbed through its roots.

(2) Water in both containers is lost through evaporation.

(3) Water droplets formed is due lo the presence of the plant.

(4) Water droplets formed is due to the presence of air in the plastic bag.
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11 Study the diagram below which shows the movement of substances in the
plant.

Il'lllilh |‘. Illll‘ll'l‘ll'lh

Which one of the following shows the coirect movement of subslances in the

plant?
[ . _' —
(1) starch > waler
(2) sugar | water
3y food oxygen
(4y{ ____ oxygen carbon dioxide

Need a home tutor? Visit smiletutor.sg
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The chart below shows the characteristics of different organisms J, K and L

Slart here

Which of the following represents the life cycle of organisms J, K and L?

(1)
(2)
(3)
(4)

J K L
Butterfly Cockroach Chicken
Frog Butterfly Cockroach
Chicken Butterfly Mealworm Beetle
Frog Cockroach Chicken 4
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13 Meng Li placed a plant in the dark for 48 hours and then partially covered one
of the leaves with black paper. After doing so, he placed the plant under the
sun for another 5 hours as shown below.

He tested the leaf for starch by using iodine solution and observed the leaf as
shown below.

gtV gk blve

Which of the following can be deduced from the above experiment?

A: Air is needed for photosynthesis.
B: Sunlight is needed for photosynthesis.
C: Chierophyll is needed for photosynthesis

(1) A only

(2) B only

(3) B and C only
4A BandC
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14  Study the life cycle of a housefly.

housefly

A beaker containing a piece of uncooked meat was lefl in a room for a week.
After a week, maggols were observed on the meat as shown below.

maggot

-

B uncooked meat
L % i :

Edina wanted to sel up the experiment which would show that the maggots
did not come from the meat.

Which set-up should Edina use?

(1) (2)

cooked meal

T

(4)

mEm
3) -~ e
o

\\ sealed cover g

mcooked meal

N onokednma\
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15  Jim noted down the properties of two objects, A and B.
He put a tick (V) for the property that each object has in the table below.

property A B
It is fragile. v 1
It is flexible. I
It is opaque. v | v
tisabletosinkinwater | ¥ | v

Which one of the following best identifies objects A and B

A B
(1) | metal ruler rubberband
(2) newspaper plastic scissors
(3) | wooden pencil plastic ruler
(4) | ceramic spoon rubber boots

16 Bob placed an iron toy car on a board made from three different matenals, X,
Y and Z, which were glued logether. He used a magnet to move the car from
point A to point D. However, the car came to a stop at point C.

A iron B c D
) oy | : :
%= f f
X Y Z
magnet |———— direction the
magnet was moved

What could materials X, Y and Z be made of?

X Y z
(1) iron copper plastic
(2) glass iron steel
(3)| copper plastic steel
(4) steel iron glass

Need a home tutor? Visit smiletutor.sg
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17 Roy threw a ball and it landed in the roof gutter. To find the ball, he attached a
mirror to a pole at Point Z.

‘x‘ p
e
pole — /& ¥

Which one of the following diagrams shows the correct position of the mirror that
will allow Roy to see the ball in the gutter?

mf N (2)
s mirror :
mirror
7 =
pole
3) | (4)
mirror
-
Z
pole
b ]

Need a home tutor? Visit smiletutor.sg
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Martin shone a torch onto two objects, A and B, as shown in the diagram below.
Objects A and B were placed at equal distance from the torch.

shadow

[ SCreen

The shadows cast by objects A and B are of similar size but the shadow of object

A is darker than the one cast by object B.

Martin wanled the shadow formed to be as shown below.

| sCreen

Which one of the following changes should he do before he aligns the objects in

a straight line?

(1) Move object A nearer to the torch

(2) Move object A nearer o the screen
(3) Move object B nearer to the screen

(4) Move objects A and B nearer to the lorch

& B
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19 Study the diagram below. When the plunger is pushed all the way in, all the
air from the pump goes into the metal container.

B
:

metal container

e
AR R

D

3

fad

LREERY

pump plunger

100 e’ of air

Which one of the following shows what happens to the volume and mass of
air in the metal container when the plunger is pushed all the way in?

(1)
(2)
(3)
(4)

Volume of air in the metal
container

| Mass of air in the metal

container

increases

remains the same

| remains the same

Increases

remains the same

| Increases

increases
decreases

- .
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Ravi has three objects, A, B and C. He puts object A into a measuring cylinder
containing some water. Then he puts object B and then followed by object C.
The diagram below shows how the water level changes after each object is

placed in.

3

[y

17 LLLR
]
1

b = -

30

[ ISR I | I
l'lilllll II

e

i []
S PE L M L e

Using only information from the diagram above, Ravi will be able to find the

volume of object(s) _

(1) C only

(2) A only

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

15

Need a home tutor? Visit smiletutor.sg



Rosyth School/Preliminary Examination/ Science/P6/2018

21 In the set-up below, a drop of red ink is placed in the glass tube connecting the
two conical flasks, Y and Z. Each flask is then placed in a basin of waler at

different temperatures.

ink drop

In which one of the following arrangerments will the drop of red ink move the
furthest from flask Z in the shorlest time?

Temperature of water flask | Temperature of water flask
Y is placed in Z is placed in
(1) | water at 3°C water at 90°C
(2) | water at 3°C water al room temperature
(3) | water at room temperature water at 90°C
(4) | water at room temperature water at 3°C

16
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22 Sue was given a test-tube of water as shown below.

water

test-tube

What should Sue do in order to allow the water in lhe lest-lube to lake a shorler
lime to evaporate?

(1) Remove all fans at the location

(2) Put an ice cube into the lest-tube of water

(3) Seal the mouth of the test-tube with plasticine
(4) Transfer all the waterfrom the test-tube to a tray

23 Minnie opened the freezer door and observed white ‘clouds’ escaping from the

freezer
white = freezer
‘clouds’ door

Which one of the following is a true statement aboul the white ‘clouds’ seen?

(1) The ‘clouds’ seen is steam formed during the process of condensation.

(2) Water droplets from in the refrigerator evaporated to form the 'clouds’.

(3) Water vapour from the cold air lost heat to the wammer surrounding air and
condensed to form the ‘clouds’.

(4) Warmer water vapour from surrounding air lost heat to the cold air and
condensed to form the ‘clouds’.

57 Need a home tutor? Visit smiletutor.sg



24

25

Rosyth SchoolPreliminary Examination! Science/P6/2018

The diagram below shows an electric circuit with four identical bulbs, A, B, C
and D, and four switches, S1, S2 . S3 and S4.

—Iilllll7

8 51 ‘

| Qo
S2 C

S4,° = ® S3
v |

What is the least number of switches that must be closed to light up bulbs A
and C?

(1)1
(2)2
(3)3
(4) 4

The circuit diagram below shows how the various components are connecled
together

: (it
\ s

eraser

W s2
R
aluminium rod Ex S3
Z Y

Which one of the following observations is correct?

(1) When only 51 and S2 were closed, bulb W was lit.
(2) When only S1 was closed, all the bulbs were Iit.
(3) When only S3 was closed, bulbs X, Y and Z were Iil.
(4) When only 52 and S3 were closed, none of the bulbs it up.
Need a home tutor? Visit smiletutor.sg
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The diagram below shows 4 cubes of equal mass supported in different
ways. Cubes A and C are hung from a support while B and D are

balanced on their support.

support

Which one of the following statements is tiue about the amount of
gravitational potential energy the cubes possess?

(1) A
(2) A
(3)C

is equalto B
is greater than B
is greater than D

(4) All the cubes have the same amount

When Aziz jumped on the trampoline, he noticed that there was a force
which pulled him downwards and then another force which pushed him
upwards.

Aziz

___— trampoline

Identify the forces which pulled him downwards and pushed him upwards

respectively.
Force which pulled Force which pushed
him downwards him upwards
(1) | Etastic Spring Force | Magnetic Force
(2) | Gravitational Force Gravitational Force
(3) | Gravitational Force Elastic Spring Force
(4) | Frictional Force Gravitational Force

Need a home tutor? Visit smiletutor.sg
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28 Four identical balls, W, X, Y and Z, were hung from a pole using strings of
different lengths as shown in the diagram below.

(1)

(2)

(3)

(4)

1111111111111

pole

—— string

Each siring was cut 1 cm above each ball. The balls landed in a container of
flour placed directly below. Four dents of different depths were created in the

flour by the four balls.

Which one of the following diagrams shows comectly the four dents in the flour
made by the four balls respectively?

............
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Part ll

For questions 29 to 40, write your answers in the space provided. (44 Marks)

29 A group of scentists sludied the mass of similar type of dead leaves at two
places M and N. Process A took place and the mass of leaves decreased over
a period of five weeks. The resulls are as shown below.

Place M Place N _

s &

Mass of dead
leaves/(g)

Mass of dead
leaves/(g)

0 5 weeks

{a) Name the process A, [1]

The mass of dead leaves decreased in both places over the period of 5 weeks.

(b) Explain how a physical factor in the environment has caused a difference in the
decrease of mass of the dead leaves in the two places M and N. [2)

(c) Other than process A, evaporation could also cause the decrease in the mass
of dead leaves. Explain why. [1]
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30 David read aboul an animal P in his book

(@) Animal P is a mammal. State a physical characteristic that helped to classify it
as a mammal. [1]

Animal P lives near a river. The young of animal P are born in a burrow under
the ground as shown below.

(b) Suggest why is it an advantage for survival of the young 1]

Anmimal P spends most of its time in water. It usually keeps its feet above
water as shown below. David predicted that this behaviour is to keep itself
warm in a very cold water.

feet above water

Question 30 is continued on page 4
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To prove his prediction, David conducted an experiment using set-ups A and
B as shown below. A and B are double glass beakers, A filled with air in-
between while B is filled with water. Both beakers filled with hot water at B0°C

as shown below.
thermometer thermomeier
plastic lid plastic lid
—— air al room -~ watei al
temperature . foom
,,,,,,,,,,, temperature
e - hot water hot water
S at 80°C at 80°C
Set-up A Set-up B

David measured the temperatures of the hot water in the beakers at different
times and plotted his results in the graph shown.

4

80 o~
\x Set-up A

temperature(°C)

Set-up B

time(unit)

(c) Based on the graph, what is the relationship between the temperature of hot
water and time? ]

(d) Using the results, explain how animal P keeps itself warm by putlting its feet
above water (1]
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31 Plant X floats on the surface of a pond as shown below.

leaf

~—__ flower

{a)  Devi noticed thal flowers of plant X were above (he water,
How does this characteristic help plant X in its reproduction? [1]

(b) Complete the boxes below to state the other part and process involved for
flowers of plant X to become fruits. [2]

-

|

pollen grain

o

Process

|

Formation of fruit

(c)  Fruits help to protect the seeds inside. State another function of fruits. 1]

?
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32 Wen Hui wanted to find out if oxygen is released by a water plant during
photosynthesis. He set up an experiment as shown in the diagram below in a Iit

NN stopper

J water with L
——ioo0] drops of liquid Y [

hydrilla
Cylinder A Cylinder B

Ligud Y is used as an indicator of oxygen. It tuns from blue to red when the
amount of oxygen increases. The indicator was blue at the start of the
experiment,

(a) Why was the experiment conducled in a lit room? [1]

(b)  Wen Hui's friend said that Cylinder B was not needed for his experiment
Do you agree with his friend? Explain why. (1]
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33 Rina measured the amount of undigested food in each part of a human

(@)

(b}

digestive system just before it entered the next part. She wanted to show the
comparison of undigested food between the mouth and gullet using a
graph.She drew two graphs, X and Y, as shown below.

Geaph X Geaph Y

Percentage of

undigesied food
Fercentage of
undigested food

Femlvadess Part of the
digestve system

digestive syslem

Which graph X or Y represents the comparison between the mouth and gullet
correctly? Give a reason. 1

Besides the mouth and small intestine, which other part of the human
digestive system produces digestive juice? [1]

Question 33 is continued on page 8
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Study the food chain shown below.

plant % insectM —» bird

Adult female insect M is always filled with fertilised eggs. The eggs are nol digestible.

(c) Using the information above, describe whal would happen to the insecl and
the eggs in the bird's digestive system starting from the small intestine. The
digestive sys*em in the bird is similar in function to the human digestive
system. 2)

Insect:

Eggs: _—

Birds feed on many insects M before migraling to another place.
(d) How does Insect M benefil from this relationship? [1]
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34 Recent studies have shown thal there s alarge amoun! of microscopic
plastics known as micro-plaslics in oceans

la;  Name the type of pollution. State one way to reduce it [2]

MI)

alongside with microscopic plastics present alongsida with
organisms miCroscopic organisms

Study the food chain in a habital.

Armmal S Ives in the same habitat as the fish. A marine scientist found micro-
plastics in the stomach of ammal 5

ib)  Stale a possibie relationship between the fish R and animal S in the above
food cham 1l
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35 Reflective studs are used to mark roads in unlit areas as shown below,

— =0 — 8 -5 —0 —8 — 8

T — bt
~ Reflective studs
on the road
Ahmad conducted an experiment wilh four different matenals, A, B, C and D. He

used a light sensor to determine the amount of light that was reflected by the
materials from the light source at vanous distance. He recorded the results in the
graph below

ght (unit)
.?__.._...

i i Furthest
= : distance away
- i from light
2 i source
&

5 o s
£ — e
, . H
O ~ .
e N B
dE: Q ‘““"-.‘___h_hx.- D
T e ="

Distance away from light source (m)

Question 35 is continued on page 11
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Using the results, which material is most suitable for making the reflective

(a)
studs? Explain why.

[2]

Draw the pathway of light using arrows (—) 1o show how light travels to
enable driver of a car to see the lit reflective stud on the road in the diagram

below. [1]

(b)

eye of a driver

&L

reflective slud

headlight of a car

Need a home tutor? Visit smiletutor.sg
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36 Jane wanted lo conduct an experiment to find out if the surface area of a
block of frozen meat in contact with material A affects its rate of melting to
defrost the meal.

In her experiment, she used two similar frozen meat blocks and two similar
trays of Material A. Material A is a good conductor of heat. She left both set-

ups by the window and recorded the time taken for each frozen meat block to
defrost completely.

The possible set-ups of her experiment are shown below.

frozen meat block frozen meal block

material A —— material A
tray [ tray
Set-up J
Only exposed f
rozen meal block
surfaces are P
covered with a .
matenal that is a poor
conductor of heat
material A material A
tray wey
Set-up L Set-up M

(a) Which two set-ups, J and K or L and M should Jane use to carry out a fair
experiment? (1]

Sel-ups and

Question 36 is continued on page 13
Need a home tutor? Visit smiletutor.sg
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(b)  Explain your choice in (a). (2]

(c) Sugges! a material that can be used to cover the exposed suriace areas of
frozen meat blocks in sef-ups L and M. (1

(d) Jane then carried oul another expenment to determine how well heat is

conducted through tray matenais A and B. She oblained the results as shown
in the table below.

f | Time -talr.an for ice block
MateriiQQl Ty to melt completely / min

Material A 56
| e

1N Material B 34

Based on the results shown above, whal conclusion can Jane make about how
materials A and B conduct heat? (1]

Need a home tutor? Visit smiletutor.sg
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A beaker of solid substance W was heated on a stove till it melted at B.
Heating continued for some time and then it was removed from the stove to
cool on a table. The graph below shows the change of temperature of
substance W over the period of time.
°
@
3
e
@
="
E
@
l,.._
Time (min)
Based on the information above, put a tick { ¥) in the correct box for each
statementl. [4]
Not
possible
True False to tell
(a) [ From points B 1o C, substance W
is gaining heat.
(b) [ At D, substance W reaches its
boiling point.
(c) | Substance W lakes the shape of
the beaker from points D to E.
(d) | From points E to F, substance W
loses heat and freezes.
1
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38 The diagram below shows a circuit. The table shows what happens to the
light bulb when four different rods A, B, C and D are connected one at a time to

the contact points X and Y.
X ¥ Rod th ; ight |
A at connects | Did the bulb light
Xand Y up?
A yes
B no
C no
——-&7 D yes

(a) What can be said aboul the rods A, B, C and D from the resulls above? (2]

In another experiment, the same four rods A, B, C and D were placed at
different positions 51, $2, S3 and 54 in the following circuit.

B1

@ 1
S2 o 51

B

S3

-] = =

4 ]

T— e 4 ] |

B3
(b) Complete the following table. Put a tick (v ) in the box to show that the bulb lit
up. [
Position where each rod was placed a Bulbs
S1 S2 S3 54 B1 B2 B3

fodB | rodD rod C rod A
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39 The diagram below shows a water turbine found in a hydroelectric power
station. When the tap is turmed on, water flows down from the water pipe and
gushes out through the nozzle. The gushing waler in turn causes the blades of
the turbine to spin which then generates electricity in the generator.

—— water plpe
direction
of water
tap
Z ~== {0 genarator

(a) State the useful energy changes (hal take place in the sel-up above lo generate
electrical energy. (1]

water at X turbine at Y generator at Z

(b) Draw the graph to show the relationship between the speed of water (unit/min)
that passes through the pipe and the rate of spinning turbine (unit/min). 1

%

-

(unit/min)

Rate of spinning turbine

Speed of water (unit/min)
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40 The diagram below shows a floating dining table

floating
dining
table top

base X

magnel
plate

The floating dining table consists of a magrnet plate on the floor and a special
base X. Base X must be present in order for the lable top to float.

(a) Identify what base X is [1]

(b)  Describe how the dining tabie is able to float. 2]

It is not recommended lo place items with a tolal mass of greater than 150kg
on the lable top as it will not be able to float.

Why does the dining table not float when the mass placed on it is greater than

(c)
150 kg? 1]

(d)  Suggest a way that would allow the table top to float while holding items with a
mass greater than 150kg.

17
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BOOKLET B

(Q29a) Decomposition

(296 Place M may have contained more moisture than Place N, causing
the leaves to decompose faster, hence the difference in mass of dead leaves
in both places. '

(29¢) The dead leaves contain water that contributes to overall mass. The
water in the leaves can gain heat from the surroundings and then evaporate,
causing the leaves to lose the water, and the mass of it.

(Q30a) 1t has hair.

(Q30b) It is harder for the predators of the young of animal P to find them
and feed on them.
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(Q30¢) As the time increases, the temperature of hot water in set-ups A and
B decreases.

(Q30d) The temperature of hot water in set-up B was cooler than that of set-
up A at the end of the experiment. This shows that water is a better
conductor of heat than air. So by putting its fect above water, it will lose
heat to the water at a slower rate, allowing P to keep ltself warm.

Q31a) The flowers will be more visible to animal pollinators if above water,
allowing pollination to oceur more frequently.

Q31b) Ovule, Fertilisation
(31c) To help disperse the seeds.

(Q32a) This allows photosynthesis (o take place as the plant nceds light to
do so.

()32b) No. Cylinder B is a control set-up that will confirm that the only
variable affecting the colour of iguid Y is the occurrence of photosynthesis.

(Q33a) Y. It shows that the percentage of undigested food that left the
mouth and gullet remained the same. Digestion does not occur in the gullet,
hence Y is correct.

Q33b) Stomach.

33¢) The iasect will be digested and broken down into simpler substances
and then absorbed by the small intestines into the bloodstream,

The eggs will be passed into the large intestines and then passed out
along with the bird droppings as they are not digestible.

Q33d) Migration helps to disperse the eggs to further places, ensuring more
space covered. This gives the eggs more food to survive.

(Q34a) Water pollution. Do not throw litter into the sea.
(Q34b) Animal S is the predator of fish R.
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()35a) Material C. Material C showed it reflected the most amount of light
from the furthest distance. This is ideal beeause it means that drivers can
notice the reflected lights from far away and this will ensure better road
safety.

()36a) Set-ups L. and M

()36b) By choosing both set-ups, the only variable affecting the result is the
surface area of the block in contact with A. The exposed surface areas are
covered with a poor conductor of heat to ensure most heat gain is largely
due to the surface area in contact with A, This perfectly represents the
objective.

36¢) Rubber

(Q36d) B is a better conductor of heat than A.

Q37) a: True
b: Not possible to tell
¢: True

d: False

(Q38a) A and D are conductors of heat but B and C are not.
Q38b) Bulbs B2 and B3

(239a) kinetic energy = kinetic energy = Electrical energy
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Q39b)

¥

Q40a) Magnet

(Q40b) Base X is a magnet with its like poles facing the magnet. Since like
poles repel, base X was repelled by the magnet plate, and the magnetic
force is stromger than the gravitational pull, allowing the table to float.

(Q40c¢) When 150kg is added to the table, the magnetic force is unable to
overcome the gravitational pull as the gravitational force has increased due
to additional mass.

(Q40d) Replace the current magnet with a stronger one

END
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Section A (28 x 2 marks = 56 marks)

For each question frem 1 to 28, four options are given. One of them is the correct answer.
Make your choice (1, 2, 3 or 4). Shade the correct oval (1, 2, 3 or 4) on the Optical
Answer Sheet provided.

1.

The graph below shows the effect of wind on the dislance travelled by the fruits A and

B.

Strength of
wind (units)

ptulaaiiie: i

*

Distance travelled by the fruit (cm)

Based on the graph above, what could fruits A and B most likely be?

(1)

(2)

(3)

(4)
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2.

The diagram below shows a potted plant in the garden. One of the leaves is placed in

a clear plastic bag containing liquid X.

clear plastic

liquid X .

The table below shows the changes in the colour of liquid X with different amounts of

oxygen present in the bag.

Colour Amount of oxygen
biue less than the amount in the air |
red same as the amount in the air |
orange more than the amount in the air

What would be the colour of liquid X at 11 am and 11 pm respeclively?

T 1tam - Mipm
(M| orange - blue 5
(2)|  orange red
@ blue orange
(4)  red - orange
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3

Which of the following about photosynthesis is correct?

(1)
()

(3)

(4)

gas taken in gas given out light needed -
carbon dioxide oxygen no
| carbon dioxide oxygen yes
oxygen carbon dioxide no
oxygen carbon dioxide yes

Hummingbirds visit flowers. The hummingbirds benefit directly

by

(1)
(2)
(3)
(4)

dispersing the seeds
pollinating the flowers
feeding on the nectar

laying eggs on the flowers

The diagram below shows thiee glass tanks A, B and C each containing different
organisms. There was same amount of carbon dioxide in each tank.

£
A B -

The three glass lanks were sealed and placed in the garden on a sunny day for five
hours. In which of the tanks would there be an increase in carbon dioxide after five
hours? :

(1) Aonly
(2) Conly
(3) AandB only !
(4) B and C only
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Sally wanted fo find out if dead maggots produce carbon dioxide. She placed some
dead maggots in a container and attached a delivery tube to a test-tube of limewater
as shown below.

limewater

(1)

(3)

@ o Y _w
‘ limewater S woter |
live i |
nagqols - |
_ _ @ N —_ e _
Iimewater
water
live
maggols
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7. There are five organisms A, B, C, D and E in a food web.

B is the prey of A

B is a plant eater

D is a meat eater

C is a food producer

D and E are predators of A

A and E are plant and animal eaters

Which one of the following food webs represents the food relationships of the five

organisms?
o 2) '
P
OF, ¢,
()

(1)

(3)
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8.

The graph below shows the populations of different organisms found in a food chain.

Population size

Organis
s T U V g

Based on the information above, which one of the following is most likely a predator of
organism V?

(1) S
2) T
(3) U
(4) Vv

The diagram below shows a plani with an adaplive feature labelled A

Which one of the following statements about the adaptive feature shown above is
correct?

(1) Part A helps the plani to absorb waler.

(2) Part A helps the plant to attract pollinators

(3) Par A helps the plant to reach for more sunlight

(4) Part A helps the plant to transport food and water to all partg of the plant.
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10. Feathers from four different birds were dipped into water and hung on a string to dry.
The table shows the time taken for each feather to dry completely.

11

Feather i Time taken t: dry completely (min)
0 —_A 12
i Bﬁ ' 8
C - 1
D - 4 _

Bird Z spends most of its time in the water looking for food. Which one of the above
feathers most likely belong lo bird 77

(1)
(2)
(3)
(4)

Feather A
Feather B
Feather C
Feather D

Which one of the following adaptive features of the various organisms is correctly
malched to its function” '

(1)
(2)
(3)

(4)

Adaptive feature

Organism
Polar bear White fur To enable it to be seen clearly
- Tolose less heattothe |
Arctic fox Small ears N——"
Camel Hump on the back To store water
Eagle Sharp claws To tear the flesh of its prey
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12, Which of the following are positive benefits brought aboul by the developments in
science and technology?

A Production of sweeter and juicier fruits.

B Increase in the amount of carbon dioxide in the air.

C Production of new medications to fight dangerous viruses.

D Communicate with people from other countries more quickly and efficiently.

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

13, A scientist observed that the temperature of the air on Earth has increased over the
last ten years.

Which of the following activities could have caused the increase in the
temperature?

A An increase in the planting of frees.

B An increase in the use of air-conditioners.

C An increase in the use ol solar energy.

D An increase in lhe number of vehicles on the road.

(1) AandB only
(2) BandD only
(3) AandC only
(4) Cand D anly
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14. The flow chart below shows the classification of some materialks.

Rubber

Copper

Which one of the following is correctly represented by D, E and F in the chart above?

= == = - — e e ——

D E F

(1) . . .| Allows lightto pass |
) [_,.f)nducls e!ectlj:ty Magnetic ) e through
@) Flexible Conducts heal NoBiEoRHE )
(3) | Allows light lo pass | z - - I A =
through Magnetic Eiecfrr_cal insulator
(4) P Allows light to pass
Elccirical insulator through Waterproof
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15. The diagram below shows a lever balance with a styrofoam block placed on a pan at
position B.

styrofoam block
50 cm?

What would happen to the lever balance when a metal block of the same mass is
placed on the pan al position A7

._ metal block

(1) Both pans will move up and down continuously

(2) The pan at position A will be lower than the pan at position B.

(3) The pan at position B will be lower than the pan al position A.

(4) The pan at position A will be of the same height as the pan at position B.

16. Jerome poured 100 cm® of water inlo a sealed container as shown below. He then
used the attached pump to remove 150 cm? of air from the container

sealed LSRa]
container pump
500 cm?
waler
100 cm?

Which of the following statements isfare true of the set-up at the end of his
experiment?

The water level will increase..

250 cm? of air is left inside the container.

Some water took the place of the air thal was pumped out.

The volume of air inside the container remains the same as before.

oOom>

(1) Donly

(2) Band C only

(3) A, BandC only o
(4) A, C and D only
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17. The diagram below shows some meat being cooked using a wooden skewer and a
metal skewer.

hot grill plastic handle
meal

metal skewer
wooden skewer

After some time, part of the wooden skewer was bumt but not the metal skewer.

Based on the observation above, which of the following best explain(s) this difference?

A Metal skewer is stronger than wooden skewer.

B  Wooden skewer is shorter, thus it absorbs heat faster.

C Metal skewer is a better conductor of heat than wooden skewer.

D  Wooden skewer does not have a handie o protect it from the heat.
(1) Conly

(2) BandC only
(3) AandD only
(4) A, BandD only

18. The diagram below shows a drink stallholder pouring hot tea from one mug to
another several times before serving il to the customer

hot tea

How does her action help to cool the tea?

(1) The tea loses heat faster when the mug is lifted higher.

(2) When the tea flows from one mug to another, it reduces heat loss.

(3) The tea has a bigger surface area to lose heat fo the surroundings.

(4) The tea loses heal faster when it flows from a higher to a lower position.

Need a home tutor? Visit smiletutor.sg

- -y



19. The table below shows 3 steel balls X, Y and Z of different sizes and temperatures.

Ball Volume ( cm?) Temperature of the ball ( °C )
X 50 45
Y a0 45 1
Z 50 80

The three balls are left in a room to cool down.
Which of the following statement(s) is/are cormrect?

Ball X has the least amount of heat.

Ball Z takes a longer time to cool down to room temperature than ball X.
Ball Y takes a longer time to cool down to room temperature than ball X.
Balls X and Z lake the same amount of time (o cool down 1o room
temperature.

caom>

(1) Aonly

(2) B and D only
(3} Cand D only
(4) A, BandC only
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The diagram below shows a compass.
N

)

compass

Four bar magnets C, D, E and F were positioned as shown in the diagram below

Cc

)

m

o

(¥

)

F

Which one of the following shows the correct position of the needle when the
compass is placed at positions X, ¥ and Z?

(1)

)

(3)

4)

SISk

= |

(

|'
|

v

c@@®®
PO@®:-
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21. Malek set up an experiment using two identical bar magnets as shown below. Both
magnets have a weight of 300 g each,

spring balance
string

magnet B - retort stand
aluminium sheet

magnet A
weighing scale

Which one of the following sets of readings on the weighing scale and spring balance
is most likely to be the results that Malek had recorded?

. Reading on spring balance Reading on weighing scale

(1) More than 300 g Equalto 300 g

@ Mﬂr_e_th-an 3009 More than 300 g

(3)  Less than ,Eﬂ{l;h | Lessthan 300.g

(4) Less than 300 g_ | Morethan 3-{;[}_?] ]
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22. Donny set up a ramp with a piece of material P and a wooden block as shown below.

load

spring balance

=

material P

———— wooden
block

He pulled a load up the ramp using a spring balance.
He repeated the experiment using three different types of matenals Q, R and S. The
results obtained are shown in the table below.

— o=

~ Material Amount of force used to pull the load (g)
P 55
—_— - s -
R 25
S A 40

Based on the results, which material P, Q, R or S would be most suitable for making

playground slides?

(n P
() Q
(3 R
4 S
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Z3. Harry created two puddles of water on a concrete floor using the same volume of
water. After each hour, he used a marker to draw a line on the floor around the
perimeter of each of the puddles until all the water had evaporated. The concrete floor
did not absorb any water. The diagrams below show the results of his experiment.

© &

water puddle X water puddie Y

Based on the results of his experiment, what conclusion can he draw?

(1) The water from puddle X and puddle Y evaporaled at the same rate.

(2) The greater the volume of water in the puddle, the slower it will evaporate.

(3) The greater the surface area of the puddie, the faster the water will evaporate.

(4) The water from puddle X evaporaled at a slower rate than the water from
puddie Y.
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24. The diagram below shows some pipes connecled to each other. Three mirrors are
positioned inside the pipes.

W mirror

In which one of the following set-ups would Tom be able to see the cup?

(1) (2)

— N &N

D e e T

{5 - 5 .
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25.  The diagram shows four cut-outs K, L, M and N from a piece of cardboard.

The shapes were then used o create a scene in a shadow puppet show as shown
below. The positions of both the light source and the screen were fixed.

[ 1 S\

Which one of the following shows the correct order of the shapes starting from the
one nearesl lo the screen to the one furthest from the screen?

‘Nearest ——* Furthest
(h | M L N K
@ | _L____ M| K N
3| N K M L
@ | K N L M
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26. A cicuit is set up using four bulbs R, 5, T, U and two batteres.

eN
— "N
= s o

@ <

Which of the following statement(s) is/are true?

(1)
(2)
(3)
(4)

A When bubb R fuses, none of the other bulbs will light up.

B When bulb S fuses, all the other bulbs will remain lighted.
C When bubb T fuses, all the other bulbs will remain lighted.
D When bulb U fuses, all the other bulbs will remain lighted.

A only

A and B only
C and D only
A B.CandD

27 Aforce was applied to move a wooden box.
~ Which of the following shows the direction of motion and the direction of friction acting

on the wooden box?
—_— S — — o ) o
m motion | @ motion
Q. | —
wooden wooden
foice box force box
< —_—
S Sami >
friction friction
(3) miokion (4) motion
—_— s S—
wooden wooden
force box force box
— "
—— = ) - — - —
friction i Need a home tutor?Wigitismilety
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28. Some processes involving energy changes are listed below.
A Buming of natural gas
B A coconut dropping from a tree
C Polishing a piece of wood with sandpaper
D Using running water to spin a turbine connecled to a generator

Which one of the following diagrams correctly shows the energy changes in the
processes above?

(1) (2)

Electrical Electrical J
energy enerqgy
Potential Polential
c I A energy A I B energy
—— B R D
Kinetic Kinetic ¥
energy - Heat shergy | Heat
D energy c energy
(3) T (4)
Electrical I _E@;ic;j
enargy By | ener
: I Potential i | Potential
D [ 8 energy 8 A energy
— L A - Cc
Kinetic Kinetic .
energy Heat energy Heat
C energy D energy

~ End of Section A ——
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Section B (44 marks)
For questions 29 fo 41, write your answers in this booklel

The number of marks available is shown in the brackets at the end of each question or part
question.

29. The diagram below shows two flowers from plant Q

flower S

(a) On the diagram above, draw an arrow ( ——*) 1o show how pollination can take
place between flowers S and T. (1]

(b) Based on your answer in (a), which one of the flowers can develop into a fruit?
Explain your answer. (1]

(c) Fruits produced by plant Q contain many seeds. Birds help lo disperse the seeds
of plant Q by eating its fruits and passing the undigested seeds oul through their

droppings.
Suggest and explain two benefits for plant Q to disperse its seeds this way.  [2]

Benefit 1:

Benefil 2:
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30. Nicole conducted an experiment lo find out how murl'cy pond waier aftects the rate of
photosynthesis in a water plant. She placed the two set-ups in a bright room for a
period of time.

(a)

(b)

(c)

= murky pond
water

What would Nicole observe in terms of the number of bubbles produced by the
two water plants? ‘ (1]

Explain the observation in (a) [1]

State two variables Nicole must keep constant to ensure that the experiment is a
fair one, ) [2]

Variable 1:

Variable 2:
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31.

Farmer Y planted his Crops on a slope as shown below

crops

(@) Explain how the aquatic life in the river would be

PG ua affected by Farmer Y’
excessive use of peslicides on his crops? 3 e

[

(b) Explain how planting crops on the slopes helps to prevent soil Erosion [1]
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32. The food web below shows the organisms in community A.
O 0
<

(a) Based on the food web above, identify the producer(s). Explain your answer. [1)

(b): Organism D which feeds on organism W was introduced into the commumity.
How will this affect the population of organism H? Explain your answer. (2]
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Organism P lives in the grasslands. It has patterns on its body to biend in with its
surroundings. It has strong, long limbs to run very fast but can only do so for less than
a minute. As such, it usually tries to get closer to its prey before chasing it. it has keen
eyesight and hunts during the day.

organism P

(a) Based on information above, state one structural and one behavioural adaptation
of organism P that allows it to hunt for food. (2]

Structural adaptation:

Behavioural adaptation S

(b) After a speedy chase, organism P will not be able to move much and needs 1o
rest for aboul hall an hour Explain why this could be a disadvantage for
organism P [1]

(c)  Organism P sometimes hunt for prey in a group. State one advantage of hunting
for food in this manner. (1]
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(d) The young of organism P is not able to run as fast as the adult but it has a thick
yellow-grey coat on its back which resembles that of organism Q. Organism Q is
known to be very aggressive when provoked. The young of organism P is often
left alone when the adulls go hunting for food.

thick yellow-grey coals

young of organism P young of organism Q

Suggest a reason why having a thick yellow-grey coat is an advantage for the
young of organism P. [1)

||
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34. The ice sheets in Anltarctica are melling increasingly faster as a result of global
warming.

(a) Describe one negative impact of the melting of the ice sheets. [1]

Sea turtles live in the sea but they lay their eggs on beaches.

— sea

young lurlles
entering the sea

(b) Explain how the negative impact in (a) affects the pepulation of the turlles [1]

Dumping of itler, especially plastics, into the sea affecls many manne organisms,
including the sea turtles,

(c) Give an example of how the marine organisms will be affected by the dumping of
plaslics into the sea. 1]
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35. Li Min poured 500 mi of water into a container unfil the water level reached point Q as
shown below.

I.f"
—— container

(a) She then lowered a stone into the container through the opening at A. Draw in
the diagram below to show the water level in the container after the stone was

lowered into the container. (1]
A B
N -
n __I_-;v:: ......;.. __. .__. __.___ ¥ .__....-:- :-_
L ai; .
stone —tg°8 © = & STl

(b) Next, she emplied the container and placed a stopper at opening A of the
container. Then she poured 500 ml of water into the container through opening

B. Draw in the diagram below the water level in the container. [1)
A B
-~
stopper —
ot T | -j': .
Gl o i S 1 28 D)
(c) Explain your answer for parl (b). 1]
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36. Shi En conducted an experiment in a classroom as shown below.

thermometer

L

—— 3
Ry

bubble wrap with

ARIZOOCORAY pockets of air
1P rapuga s
_________ 100 cm? of water
X at 16 °C
(a) What is the aim of Shi En's experiment? (1]

The graph below shows the changes in temperature of waler in set-up Y.

Temperature ( °C )

4
30 o . set-up Y
25 /——— o
! e
20 ,ﬁf-ﬂ/"“
4 - t ¢ »Time (min )

0 20 30 40 50

(b) In the graph above, draw the line that represents the temperature changes in
the water in set-up X. [1]

(c) Shi En replaced the waler in both set-ups with 100 cm® of water at 100 °C. In
which set-up will the water be warmer after 30 minules? Explain your answer.
)
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Houses in countries where there are four seasons usually install insulation layers
between their inner roof and ceilings as shown below.

in the
insulation
layers

insulation
layers

(d) Explain how these air pockets benefil the people living in the house during the
hotter and colder months of the year [2]

-
|
|
! Benefit for the

i people during
cold wealhe

Benefit for the

people during
hot weather.

Need a home tutor? Visit smiletutor.sg
1



37. Jane suspended two trays X and Y of the same size at the same distance from the
ends of a T-tube. The T-tube is attached to a conical flask which contains some water.

retort stand

beaker A beaker B

The two beakers were empty at the starl of the experiment. Jane heated up the water
in the conical flask until it came to a boil. After 5 minutes, she observed that more
water was collected in beaker B than in beaker A as shown above.

(a) Whal could have caused more water to be collected in beaker B than in beaker
A? 2]

(b) Atthe end of 10 minutes, Jane noticed fewer waler droplets forming on both
trays X and Y. Give a reason for her observation. [1]

Need a home tutor? Visit smilg'lutor.sg
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38. The diagram below shows a swinging pendulum bob.
fixed support

When the pendulum bob is released, it swings from Ato B to C and back again to A.

(a) Whatis the force that causes the pendulum bob 1o swing back and forth? [1]

-

The graph below shows how the amount of kinetic and gravitational potential energy
changes as the pendulum bob moves from A to C.

energy

s o

A B c » position

(b) Based onthe graph above, what type of energy, gravitational potential energy or
kinetic energy, do X and Y represent? 1]

X:

Y:

Need a home tutor? ViFit smileﬂ(or.sg
13



39. Xue Fei conducted an experiment on four objects made of different materials A, B, C
and D. She positioned them in different parts of an electric circuit as shown in
diagram 1 and observed if the light bulbs W, X, Y and Z it up.

Cc
B EER
- v
E=A
Z
00—
Diagram 1
The table below shows the results,
(Bulb(s)litup | W.YandZ
Bulb(s) did notlight up | | XN |

She then rearranged the four objects in different parts of the electric circuil as shown
in diagram 2 below.

D
w S
._®._. : )
B C Y
NV S X
7 = A
Pl—&
Diagram 2
The table below shows the results.
Bulb(s) litup W Xand Z
Bulb(s) did not light up Y

(a) Based on the results of her experiment, whal conclusion can Xue Fei draw about
the electrical conductivity of materials A, B, C and D? [1] -

Need a home tutor? Vils?smile%utor.sg
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(b) When Xue Fei rearranged matenals A, B, C and D the third time on the circuit,
she found that none of the bulbs light up.

Wirite in the boxes shown in the circuit below how Xue Fei may have arranged
the materials A, B, C and D the third time. (1]

W

—R0— T ;
1™ p <
Ll Lﬁ

(c) Explain your answer in (b). [1]
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40. The diagram below shows a paper counting system made up of a data logger and a
light sensor. Paper A is placed al a fixed distance between the light source and the
light sensor. Light passing through the paper is measured by the light sensor and the
number of sheets of paper A is shown on the data logger.

clip for holding paper

(] i

torchlight light sensor data logger

paper A

The table below shows the number of sheets of paper A and the amount of light
measured by the light sensor. The data logger will display the word ‘error’ when it is
unable lo count the number of sheets of paper.

No. of s;eetr: of papnr: i Amount of Iight_ measured
counted by the data logger by the hight sensor (lux)
[« % 0 - 1200
FR Y 80
- - _ . = B
L : : : i =5 = —
P “eror t— cg8s5 ﬂ ]
(a) Stale a property of paper A. o .[11

(b) Explain why it is not possible for the data logger to count more than 5 sheets of
paper A al a time? 1

(c) Other than keeping the distance between the ight source and the light sensor
3 fixed during counting, state another constant vanable such that the counting
syslem is faw 1]

Need a home tutor? Visit smiletutor.sg
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41.  The graphs below show the changes in the length of two springs X and Y, when
various weights are attached to them.

“Mass (Q)

(a) From the graph, what will be the extension of spring X when a 50g-weight is
attached to the spring? [1]

The diagram below shows a spring balance.

L)

(b)  Which spring X or Y is used in the spring balance above? Explain your
answer. 3

2]

(c)  Forspring Y, what is the relationship between the length of the spring and the
mass hung on the spring? (1

~ End of Paper — Need a home tutor? Vislt smiletulor.sg
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()

Flower T. Flower T will receive pollen graias on its stigma from the
anther of flowers. These pollen grains will travel down the style to
the ovary to fuse with the ovules, thus, ferfifization would have
occurred, enabling flower T to develop into a fruit.

Benefit 1:  The droppings of the bird will enrich the soil that the
seeds land on, giving the young plant a better chance to
grow.

Benefit 2:  The seeds in the droppings are dispersed far away
from parent plant, preventing competition between
parent plant and young for space, water, sunlight and
nutrients.

Need a home tutor? Visit smiletutor.sg



Q30 (2)

Q31

Q32

Q33

(b)

(€)

(a)

(b)

(a)

(b)

(%)

(b)

She will observe that more bubbles will be produced by the water
plant in tap water compared to the water plant in murky pond
water.

The tap water allows more light to pass through to reach the water
plant so the water plant photosynthesizes more.

Variable 1: Amount of water in both set-ups must be the same.

Variable 2: Number of water plants

The excessive pesticides may be washed down io the nver hy rain
and cause water pollution, This will kill the fish in the river.

The roots of all the crops will hold the sail together so the sail will
nol e easily removed thus preventing soil erosion

Organisms H and 1. They do not prey on other organisms
indicating that they can make their own foed.

The popuiation of 11 will decremse. There will be more organism D
to feed on organism W, resulting in population of organism W
decreasing, with lesser organism W to prey on organism K,
papulation of organism K will increase, with more organism K to
prey on organism H, population of organism H will decrease.

Structural adaptation:  The patterns on organiym P’s body helps
it to stay unnoliced by its prey.

Behavioural adaptation: Organism P will get closer to its prey
before chasing it since it can only chase it
for less than a minute.

During the half hour that P is resting, P’s predators will hunt it
down since P cannot move to escape its predators so P will be eaten
by its predators.
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(¢) Hunting in groups increases the chances of catching prey compared
to only 1 hunting for a group of prey.

(d)  Predators of the young of organism P may mistake them as

organism Q and would not hunt it thus they have a higher chance of
survival.

Q34 (a) The ice sheets will melt into a lot of water, flooding (he seas of
different countries.

(b)  The sea will be flooded and water will enter the sand pits, washing
the turtle egps away so the eggs may get desivoyed and population
of turtles will decrease as lesser young survives,

(¢) Some marine organisms will swallow litler, thinkiog that it is food

and the litter may clog np its respirator system henee the marine
organisms cannot respire and thus die.

Q35 (a)

(b)

(¢)  The air inside the container could not escape through the opening at
A as it was sealed with a stopper. Since air occupies space, the
water level was lower at A than B.
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Q36

Q37

Q38

(a)
(b)

(€)

(d)

(a)

(b)

(a)
(b)

To find out if air in the bubble wrap affects temperature of water.

T == Tirres | mvin |

Set-up X. The rate of heat lost from the hot water to the
surroundings is slower as the layer of hubble wrap has air in it and
air is a poor cenductor of heat.

The warmth inside the house will be
transferred at a slower rate to the
cooler surrounding outside the house.

Benelit for the people
during cold weather

1.ess warmih from the hotter outside
surroundings into the cooler inside of
the house.

Benefit for the people
during hot weather

. e - L e

Tray Y is a better conductor of heat than tray X so it conducts heat

away from the hot water vapour faster. This canses the water
vapom ta condense on the tray faster and hence more water is
collected in beaker B.

After 10 minutes, both trays have become hotter due to heat gained
from the hot water vapour. Hence the rate of condensation is lower
so fewer water droplets are formed.

Gravitational force.

X : Gravitational petential energy
Y : Kinetic energy
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039

040

(a)

(b)

(c)

(b)

()

(a)
(h)

(<)

Materials A, B and D are conductors of electricity while material €
is an insulator of electricity.

4

B o

The circuit is open thus no electricity cao {low through the circuit.
Hence no bulb will light up.

Translucent
There is no light passing through as the paper is too thick,

The thickness of cach paper used.

6em

Spring X. The graph shows that spring X slretched as the mass
attached to the spring. When a load is attached to the hook of the
spring balance, the spring will extend Therefore spring X is used in
the spring balance.

The longer the length of spring, the lighter the mass hung on the
spring.

End
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Booklet A (28 x 2 marks)

For each question from 1 to 28, four options are given. One of them is the comect
answer. Make your choice (1, 2, 3 or 4) and shade your answer on the Optical Answer
Sheet.

1 Mary placed four slices of the same type of bread in four set-ups at room
temperature. In which set-up would fungus first appear on the slice of bread?

(1) (2)

substance that
absorbs moislure
1 | asliceof water | aslice of
/ Q/ bread Cj bread
7 s i |
Set-up A

itlamp ¥

| M substance that

1 f absorbs oaygen

| e | . aslice of - a slice of
.’ _ toasted ﬂz Cj bread
! B /[ bread :

Set-up C Set-up D
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2. The graph below shows the duration of each stage of the life cycle of a mosquito,

Number of days
T

12 L

B

4=
’ ] e — » Stages

egy larva pupa adult

How many days did it take the egg lo develop into an adult after ithas been laid?

(1) 18
(2) 20
3) 22
4) 30

3 Ali made three statements about sexual reproduction in plants and humans.

Male reproduclive cells are produced in the male reproductive parts.
B The fentilised egg develops in the ovary.
Fenilisation occurs in the ovary.

Which of the following is correct?
T T Humane | " Piants “

'_{1} i —B—_ - -_;____E.-C. .

@ | A = A B, C

(3 R T - - B,C

L - B
@ | A C A B

R i T | T — e ——— i
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4  Haoming sets up an experiment as shown balow te find out if the absence of
rools affects the amount of waler absorbed

300m| of water ——

Which of the following should Haoming use as the control set-up for his
experiment?

(2)

— " alayer of ol
300mi of ]
waler

3)

300mi of
water
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5. The diagram below shows the movement of blood in pathways, A, B, C and D, of
the human circulatory system

head and arms

Which of the following correctly shows the palhways where blood is rich in oxygen
or carbon dioxide?

Blood rich in oxygen Blood rich in carbon dioxide
(1) A c
(2) B D
r @) . c B
(4) D A
5
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6. Cells X shown below has been taken from a plant.

Part A r”.- o L PheC
oF Ty

Fath 10\ / Part D
e

Which of the following is true about cell X?

(1) Part A gives cell X its regular shape

(2) Part C contains genetic information for cell X,

(3) Part D controls all the activities that take place in cell X.
{4). Part B controls the substances entering and leaving cell X.

7. Animal Q below lives in cold countries. It has e thick layer of fur on its body

prown fur E%
Py W
il y " B :r"’?h brown winter coat
o ) AAdE . made using fur
Vi - '\ "N i f "t from Animal Q
/ A \*; '
Animal Q b

Why is the fur of Animal Q used as a coat for people in winter?

(1) The fur helps the wearer to blend in with white walls

(2) The fur is dark coloured so it gains less heat from the sun.

(3) The fur traps air so the wearer will lose less heat to the surroundings
(4) The fur helps the wearer gain more heat from the cold air to keep warm.
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8. The mep below shows the location of some animal farms.along a river. The animal
waste from the farms flowed into the river.

3 Key:
B g T et
"-E"]\ Animal farm

i}

Which of the following would be less in amount at point T than at point 57

(1) fish

{?) bacteria

(3) nuinents

{4) carbon dioxide

9. The amount of different gases in the air is shown in the pie chart below.

Which of the following statements is true?

(1) Ptants take in only Z when there is light.
(2) Plants produce Z during photosynthesis.
(3) There is less X in exhaled air than in inhaled air.
(4) There is more Y in inhaled air than in exhaled air

7
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10. Five samples of food were taken from the following five parts, A, B, C, D and E,
of the human digestive system.

Part D
Part E

The amount of undigested food at the five parts was plotied in the graph shown
below.

Which line in the graph below represents the amount of undigested food in the
five parts, A, B, C, D and E?

Amountof e — :
undigested T o
food (g) N e 1\‘\‘\‘“& |
“ il b “'-__‘_-_‘hh T —— {1}
e IR e
; % ~ (2)
| ™
N mreeens ()
\.
o o 1)
S — g - - - g — N h.
Part A PantB  PanC PatD  PartE
8
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annhmx,mmhudsmu.mmmumhabm.

Which of the following
likety to be affected?

....

(3) Number of
orpanisms
&

graphs shows how the populations of R and U are most

.....

L

Need a home tutor? Visit smiletutor.sg



12 The diagram shows plant M which can only grow on tree branches. Bird Pfeeds
on the fruits of plant M which have sticky seeds. When bird P fhes away, it rubs
its beak with the Etickyr seeds agains! the branch of ancther tree.

.ﬁf s f&’y@ h“é”*‘ﬂ

plant M with leaves and fruils

m, -  bidP
tree \ 3 ‘_:'_+@+F&
1
\ ¢
/

Based on the information above, which statement about plant M is correct?

(1)  Fruit of plant M are dispersed by wind.

(2) Piant M grows on lree branches so thal it can avoid birds

(3) Plant M gets its food and waler from the branches of the tree,

{4) Bird P helps to disperse the seeds of plant M from one tree to another tree

13 A farmer has two plols of land, X and Y, growing similar grape plants as shown

below | Key: -
_— D osxsy A450ml of water givenfo the |
ﬁ [i_-! 0y W (@ A D plam“nts: 3‘1‘3 :.In;rata given to the |
r Omil of water given to the
X Y , L] plants daily

l A gmpeplanl [

Wtuchdﬁmfnllomhfamhponbhnﬁn{s}dhmnmmwhm he
planted the grape plants on the two plots of land?

A To find out if water is needed for the plant growth.
B Te find out how the amount of water helps in plant growth.
G To find out if the soil in plot X has more nutrients than the sail in plot Y

(1) Bonly (2) B and C only
(3) Aand C only (4)A,Band C
10
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14. Rui En filled three identical containers with an equal amount of water taken from
a river. All the containers were placed in a well-iit room filled with different number
of simitar type of fish and water plants.

Container ' Container Z

The water in all the containers have the same amoun! of oxygen at the start of
the experimenl. After 5 hours, she recorded the amouni of dissolved oxygen in
the water in container Y

b Tim! ! Alter 5 hours
- Amount of dissolved
1 oxygen 12.0

{units per litre)

Which of the following would be the correct amount of dissolved oxygen in the
water in containers X and Z after 5 hours?

| Amount of dissolved oxygen in the container (units per litre)

1 x z
[T 10.0 11.5 _
{? ; 10.0 12.5 :
13.0 L 115
(4) 13.0 12,5
1"
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15 A solid metal cube of 50 cm® was put into a measuring cylinder containing

16.

150 cm® of water. The water level rose as shown.

e

150 cm‘\

200 cm?

BE R

Illf“l’l[

&3

VWhat can we conclude from the above experiment?

(1) A solid has a definite volume and a definite shape

(2) A solid has a definite volume but no definite shape.
(3) A solid has no definite volume and no definite shape.
(4) A solid has no definite volume but has a definile shape.

Which of the following requires only 2 pulling force?
(1) inflating a balloon (2) knocking on a door

% W e
?TW Gw_ \V_";&

15k
(3) lifting a box (4) wringing a wet cloth
.t"-hl
(1)
A

12
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17. The diagram below shows a pendulum swinging from position A to position B
to position C and then back to position B.

-.‘.-

o |
A ‘“'-.._- . o _.l'.:“r'. C
- ==

Which of the following shows the change in the amount of potential energy and
kinetic energy in the pendulum?

Potential energy from | Kinetic energy from
SR —— } C2>B ’
(1) _ Decrease | = Dacrease
(2) Decrease i increase
(3, Increase sl Increase
(4) __Increase __Decrease

18. Peter wants lo make a swimming board

swimming board

Which of the following is the-most important property of the material lo make the
swimming board?

(1) strong
(2) flexible

(3) transparent
(4) cannot sink in water

13
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19. Study the table below.

20.

[ Freezing Point °C) Boiling Ppint (°C).
Substance X =5 - - 80-
Substance Y 40 105
Substance Z 16 118

Which of the following is true?

(1) X and Z are solids at 10°C.
(2) Y and Z are liquids at 20°C.
(3) Y and Z are liquids at 80°C.
(4) KandY are gases at 100°C

Substance X was heated for a period of time. The graph below shows the
temperature change of substance X over time dunng the heating process.

Temperature ("C)

1

|
|

 Time (min)

Which part of the graph, A, B, C or D, represents the melting process?

1 A
(2) B
(3 C
(4) D

14
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21, Two identical bulbs, Bulb A and Bulb B, are connecled in a circuit as shown

below. Both bulbs light up with equal brightness when the switch is closed.

il

[ Bulb A Bulb B

Another simitar bulb, Bulb C. is then connecled to the circuit as shown below.

SRCNt [ ‘ i_____.__

|
-\ BubA  Bulb B
L @ @ -

N/ \BubC
L\‘_.,?‘/

Which of the following correctly describes Bulb C?

(1) - Bulb C does nol light up.

(2) Bulb Cis as bright as Bulb A.
(3) Bulb Cis dimmer than Bulb B.
(4) Bulb C is brighter than Bulb A.
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22. The circuit diagram shows two batteries connected to four bulbs. When one of
the bulbs fuses, the other three bulbs still remain lit. Which bulb is this?

(3)

am—

(2)

. (1)

— ® 2o

23. A compass has a small magnet thal can rotale freely as shown.

Andy brought 2 magnets near each other. He observed their movements as
shown below

I_.;. B [ ‘ Cc D I movement of
e — i
— —— —

He placed a compass at B and observed the position of ils needle which is as
shown below.

x5

O

Which of the following are possible poles of A and C?

| PoleatA ' PoleatC |

() S | Souh |

(2) South — |. ~Noth |

(3) North

@) | _ South |
16
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24, Sally pushed a loy car from point X 1o poind Y to point Z as shown below.

25

w

When ihe ioy car was released al point Y, it would roll down the slope. When
lh&gmrmmhamﬂﬂpﬂmlh‘mﬁwﬂmmuplh&mw
are e foroes acting on the toy car al points | and 77

. x 4
. frictional | .Tm:unﬂiu:_il'rin-ﬂuml' | magnetic
fores gravity P | fourne - | aravity ¢
- " ;

Mm___~ E v

2} : " +

o

LY RSRY A

o
i o
(2 - i -
[ -

R B S

A man was pedalling a bicycle up and down a slope of a cemented road

Which of ihe following explaing why his speed increases as he moves down the
slope?

(1) His weight mcreases.

(2) Maore gravity & pulling the man and tha bicycla

(3) Thereis lass friclional lorce between the bicycle and the slope

(4) The man and the bicycle are moving in the same direclion as gravity.

17
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26. Three conductors of heat, A, B and C, have been arranged according fo how well
they conduct heat as shown below

A B
-ﬁ-
Good conducior Poor conductor
of heat of heat

The freezing points of three substances, X, Y and Z are shown in the lable below.

) Freezing point of substances
X Y Z
43°C 116°C 146°C

A nail with substances X, Y or Z was glued onto conductors A, B or C al equal
distance from the flame as shown below. Which nail will be the first to drop?

(1) (2)

A B
+ =
X X
i 2 il
flame nai flame nal
(3) (4)
c A
. B —
Y Fd
nail fane nail
18
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27. A shadow is shown in the diagram below.

Which of the following objects can cast the shadow shown?

12

28

Which is the energy conversion shown above?

(1)  potential energy of boy -> kinetic energy of trolley

(2)  kinetic energy of boy - potential energy of trolley
- kinetic energy of trolley

(3) potential energy of boy > kinetic energy of ooy
= kinetic energy of trolley

(4  kinetic energy of boy - potential energy of boy
= kinetic energy of trolley

19
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Section B

For questions 289 lo 41, write your answers in this booklel. The number of marks
available is shown in brackets [ ] al the end of each question or part question

29. Simon carried out an experiment to study the effect of some environmental factors
on dead leaves. He placed the dead leaves and some damp soil in a container as
shown below. -

P lid with some holes

dead leaves on darmp soil

After a few weeks, the dead leaves tumed into a damp black substance which
could be used as fertiliser.

(a) Name the process that caused the dead leaves to turn into a damp black
substance. [1]

(b) Without changing any of ithe apparatus used nor adding water, suggest two
methods how Simon could make the dead leaves turn into the black substance

faster. plain your answer. {3
Htﬂw“' 1
Explanation:
Method 2:
Explanation:
Score
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30. Ahmad prepared a set-up to find out whether germinating seeds produce carbon
dioxide. He soaked five seeds in water before placing them in the flask. He left
the set-up in a warm and dark place for two days.

After two days, he observed that some of the seeds in the set-up germinated and

the limewater turned milky. Limewater turns milky in the presence of carbon
dioxide.

rubber
stopper

wet cotton wool
flask

wire gauze

(a) Explain why the limewater turned milky. (1]

(b) Some of the seeds did not germinate. What will happen to these seeds after a
week? Explain your answer. [2)

Score
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31. Emily removed the food and water-carrying tubes from the stem of a plant at
position P and the food-carrying tubes from the stem at position Q.

Leaf X
Position P
Leaf Z

Position Q

(@) After some time, Emily observed that Leaf X had withered but not Leaf Z
Give an explanation for her cbservation. (1)

(b) At the same time, Emily also observed a swelling in the stem above the cut
at positon Q. After a week, the plant died. Explain why this happened.

(1]

Score _
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32. Ali is a dancer. As he dances, his rate of breathing changes as shown in the

graph below.
Ali slarts dancing

4000 }_-.._._.-_ PR s e
| [

Volume of 3000
air in Ali's
lungs (cm®)

2000

4000 ' | VY

o L Lo

0.5

Time (min)

(a) From the graph above, describe the changes in the following when Ali dances:

()  Volume of air taken in (12

(i) Ali's breathing rate [172]

(b) Describe how oxygen in the environment reaches Ali's legs as ne dances. [2]

Score
© 3
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33. Leaves have tiny openings called stomata on their surfaces.

stoma

Some of the gases thal move through the stomata are oxygen, carbon dioxide
and water vapour.

Meimei measured the changes in the size of the stomata of a plant placed by the
window at different times of a particular day. She calculated the average size of
the stomata and recorded them in the table below.

Time uf'thn day Average size of stomata (uniis)
2am.
6am.

Bam.
10 am.
2pm.

4 p.m.
6 p.m.
~ 10pm

;--tM-h-h-hH—h]-b

(a) Based on the table above, the plant photosynthesises the most from 10 am
to 4 pm. Explain why. 1]

(b) Explain how the change in the size of the stomata in the presence of light can
be a disadvantage to a plant growing in a desert. [1]

(c) What do you think Meimei did in the experiment to ensure that her resuits
were reliable? [1]

N edsca%%ﬁ?et Wisitsmi tutor.sg



34 The food web below shows the food relationships between organisms found on
an island.

eaql
mt_____._____——t- gle

plant
— snake
e fruit bat ——

(a) A large number of snakes were killed by some hunters. Explain how this
activity affected the population of the food producer. {1

(b) A huge forest fire broke oul on the island. Two consumers were able 10 escape
to another island. Whicn are the two consumers and give a reason for your

danswer.

(2]

Score

{
3 |
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35 Jack conducied an expenment using two similar types of plants for pots G and H,
with different sizes of leaves. The two pots of plants with the same amount of soil
were placed in a garden and watered with the same amount of water at the start
of the experiment. A transparent glass cone was placed over each plant where
water would be collected at the base as shown.

transparent

glass cone :1;‘;“ of
leaves 4 ‘cone where
_ water would
L. A—- : base of mne—!m_ el

Pot G Pot H

After one day, Jack measured the volume of waler collected and recorded the
results as shown below:

! Pot | ‘Volume of water at the base (cm®)
.' ~ atthebeginning |  after one day
’7. e | 0 : 20 ]
1 — ————— %

(@) Which pot, G or H, collected more water? Explain why more water was
collected al its base of the cone. [2]
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The diagram below shows two types of leaves found growing on different trees, X
and Y. During winter, the water stays frozen as snow on the ground and very little
water reaches the roots of the trees.

L

Leaves from Tree X Leaves from Tree Y

(b} Which tree, X or Y, will not need to shed its leaves during winter?
Explain your answer. 1

leaves with large | farge leaves
gaps between ' with small gaps
leaves between leaves

Tree Y

(c) Strong winds can cause tree branches to break. Branches of which tree,
X or Y, would more likely break when there is a strong wind? Explain why

(1]

|
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36. The following set-up represents the water cycle.

ice cubes

plastic sheet

water at 60°C

(a) Explain how the water droplets are formed on the underside of the plastic
sheet 2]

(b) Whal would hagpen o the rate at which the water droplets are formed if the
lemperature - of the water placed in the beaker was increased to 85°C?
Explain your answer. [2]

Need asera%ut r? Visit'smiletutor.sg
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37 Ahmad set up the following circuit

He measured the brightness of the bulb with a light sensor. He then added
another battery and measured the brightness of the bulb. He repealed the
experiment for different number of batteries and recorded his measurements
in the table below

i Number of batteries | Brightness of bulb (units) |
2 ~ 1000
- FE—— 3 s ?
4 1 3 000
—F—— T
B I 0 !

(a) What is a possible measuremen! for the brightness of the bulb when three
batteries were used? (1]

(b) Based on the results, when the number of batleries used is four or below
what is the relationship between the brightness of the bulb and the number of

- batteries? [1]

(c) Give a reason why the brightness of the bulb is zero when five batleries were
used. (1]

Score .
: ik
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38. Matthew had 2 set-ups, A and B, to find out how the type of surface affects
the 'distance moved by an object on the surface. He applied equal force on
each of the blocks and measured the distance travelled by them.

Farce Force wooden block of 200
%’mgn block of 100 g e “ K 2
[ _Iﬂ . - _‘&
glass surface glass surface
Set-up A Set-up B

(a) Matthew's teacher said that his set-ups were incorrect. Describe two changes

that Matthew should make to Set-up B so that he can tesi his aim correctly
(2]

i) - V£

(b) Besides friction and the force exerled by Matthew, which other force is
present in this experiment? (1]

Score g
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Matthew now placed two identical blocks, A and B, each on a wooden
surface. He applied oif onto one of the wooden surfaces as shown below.

Push ﬂﬁ— block A
l— s #

wooden surface

Push_’j_blocke

/

wooden surface with oil applied

(c} Which block. A or B, would require less force to move? Explain why 2]

Score
2
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39. The diagram below shows two similar sized iron cubes released from point X.
There was a loud thud when the cubes landed on the cement floor

Cube A of 3 kg Cube B of 4 kg

point X

cement floor

(a) State the energy conversion when Cube A was released from the height and

. landed on the cement fioor. [1]
2 2 +  Heat
energy in energy in energy in energy in
Cube A at Cube A when Cube A when Cube A when
point X it falls it lands it lands

{(b) Which cube, A or B, will preduce a louder sound? Explain your answer (2]

Sc
ore 3
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40. The following set-up is inslalled along a corridor to count the number of
students walking along the corridor into a classroom.

[

Light light

shiNGe ! sensor

Corridor

The following table shows the light sensor readings when the set-up is
working.

Amount of fight detected (units) |

When someone walks and
enters the classroom X
along the corridor
When no one is present V., 300
(a) State the value of X. [1]
unit{s}

(b) Explain how the above set-up is able lo detect the number of people walking
past the corridor. (2]

? Visit gmil tutor.sg




41. Meiling used two fabrics, X and Y, to wrap around similar containers of hot
water.

thermometer

container of hot water

fabric X fabnc Y

She recorded the temperature of the waler at regular intervals in the table as
shown below.

_ 0min | 5min | 10 min [ 15 min [ 20 min
Temperature of water in |
container wrapped with | 70 68 63 60 55
Fabric X ("C) __
Temperature of water in |
container wrapped with | 70 62 55 49 1) 45

FabricY(C) | N

(a) How does the lemperature of the water in the container wrapped with
Fabric X change as the time increases? (1]

(b) Which fabric should' Meiling use to make a shirt to keep a person cooler in a
warm surrounding? Explain your choice. [2)

. o il .
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Carbon dioxide is a greenhouse gas. An increase in the amount of carbon
dioxide in the Earth's atmosphere results in global warming. Study the three
graphs shown below on the change in the average temperature of the Earth
over a period of time.

Average
temperature
graph A Time
" Average
temperature
of the Earth \
graph B Tirrne
Average a
temperature
of the Earth
g_raph C Time

(c) Which graph, A, BorC, shM the correct change in the average temperature
of the Earth if Ihe amount of carbon dioxide increases over time? Explain your
answer, (1]

End of Booklet B
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BOOKLET B

029. (a) Decomposition.

Q31.

(b) Method 1: Place the apparatus in a warmer place.
Explanation: In a warmer place, the decoimposition would occur at a faster rate.
Method 2: Poke more holes o the ld
Explanation: More air can enter and increase the rate of decomposition.

{a) When the seeds germinated, they produced carbon dioxide which came into contact with the
limewater and caused K 1o tom milky.

(b) The seeds would dic and decompose. The presence of warmth, water and alr allowed the bacteria
in the flask to decompose the dead seeds.

(a) Water can be transported from the roots to keaf Z but not Leaf X, thus Leaf X could not
photosynthesise and hence it withered,

{b) There is swelling as the food produced by the plant during photosynthesis cannot be transported
to the roots, causing them to die. Therefore, the roots can no longer absorb water and the plant died.

a) {1) The volume of air taken in Increases.

{ii} His breathing rate increases.
(b) Al takes in oxygen through his mouth and nose, which enters his Jungs where it is absorbed by the
air sacs. The heart then pumps the oxygen-rich blood to his legs.

{a) The average size of the stomata is the biggest hence the most carbon dioxide is taken In.

ib) When there is a huge amount of light, the size of the stomata of the desert plant Increases,
resulting In an increase In the amount of water loss,

ic) She measured the sire of at least 3 stomata for each timing.

(a) Decreases. There are fewer snakes to feed on rats and fruit bats, Hence their population increases
and they feed n more plants.

{b) The eagle and fruit bat. Both of them have wings that allow them to fly and escape to another
island, while the rat and snake are unable to fiy.
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ass.

Q39.

Qa1

(a) Pot H. The leaves have a bigger exposaed surface area. There is more stomata hence more water is
lost. More water vapour condented into the cooler inner surface of the cone.

ib) Tree x. The leaves have a smaller exposed surface area. There are fewer stomata, henee the rate
of transpiration decreases.

(e) Tree Y. There are smaller gaps between the leaves compared to that of Tree X, thus wind cannot
blow through Tree Y as easlly and hence the branches are more likely to break.

{a) The hot water evaporated to become water vapour, which condensed on the cooler underside of
the plastic sheet

[b) Inerease. Water would evaporate faster and more water vapour would condense on the cooler
underside of the plastic sheet.

{a) 2000 units.
(b) As the number of batteries increases, the brightness of the bulb inoreases.
{c) There is too mucdh electrical energy passing through the circuit, causing the bulb to fuse,

[a) (i} Use the same wooden bliock as set-up A
{ll) Change the glass surface to a metal surface.
(b} Gravity.
le} Block B. The oll reduced the friction between block B and the wooden surface, thus less force is
required to move.

{a) Gravitational potential -» Kinetic <> Sound

{b) Cube B. It has a greater mass than cube A, thus it possess more gravitational potential energy,
which is converted to more kinetic energy when it falls and hence more sound energy when it lands.

(a) 0 unit(s).
(b) When someone walks pass the light sensor, the light is blocked as the person s opaque and the

sensor detects 0 units of light. By recording the number of times the sensor detects no light, the number
of people walking past the corridor can be detected.

{a) As the time Increases, the temperature of the water in the container wrapped with Fabric X
decreases.

{b) Fabric Y. The water in the container wrapped with Fabric Y had a lower temperature after 20
minutes. It Is a better conductor of heat and will increase the amount of heat loss from the person to the
surroundings.

e) Graph A. if there ls more carbon dioxide, more heat would be trapped In the Earth’s atmosphere
and thus the average temperature of the Earth increases.

4
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1. Do not turn over this page until you are told to do so.
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3. Answer all questions.

4. Shade your answers on the Optical Answer Sheet (OAS) provided.
5. This booklet consists of 23 printed pages and 1 blank page.
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For each question from 1 to 28, four options are given. One of them is the comrect answer.
Make your choice (1, 2, 3 or 4) and shade your answer on the Optical Answer Sheet.

(56 marks)
1. What is the function of the large intestine in our digestive system?
(1) It digests the food.
(2) It passes the digested food to the blood.
(3) It takes away water from the undigested food.
(4) “_It passes the undigested food out of the body.
2. Study the two organisms, A and B, below.
Animal A
Which of the following correctly describes animal A or B?
~ Animal Covered with | Lays eggs | Gives birth to
scales young alive |
1 A No No Yes
(2) A Yes Yes | No
(3) B Yes Yes No
(4) B ~ No No Yes

(Go on to the next page)
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The lungs and the heart are two organs in the human body. Which one of the
following statements on the functions of the lungs or the heart is true?

(1)
(2)
(3)
(4)

The lungs remove carbon dioxide from the body.
The heart removes carbon dioxide from the lungs.
The lungs transport oxygen produced by the heart.

The heart takes in oxygen from the surroundings directly into the body.

(Go on to the next page)
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4,

Study the flow chart below.

()

Does it have No
a nucleus? ; | red blood cell
. l Yes
Does it have " No
part P? cheek cell

part Q7

| Yes
F leaf cell

Which one of the following correctly identifies parts P and Q7

Part P - PantQ |
(1) chioroplast cytoplasm
(2) chioroplast cell wall
(3) cell membrane chloroplast
(4) cell wall chloroplast

Need a home tutor? Visit smiletutor.sg
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The graph below shows the number of days in each stage of the life cycle of Insect
R and Insect S.

0 —— Y, . A—

16 —— —

12

Larva Pupa Adult

Stages of a Life Cycle

At which stage would Insect R and Insect S be on the 20™ day after the eggs hatched?

InsectR ~ InsectS
i (1) - ~ Larva - Pupa
@ | ~ Larva _ Adult
- (3) Pupa - Pupa
@ ~Pupa Adul
(Go on to the nexl page)
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6. The diagram below shows the charactenstics of an organism R.

Cannol move about Producés spores for

freely on its own /’ reproduction

Breaks down dead /

R
x . 2 Cannot make its own
organisms into simple food
substances
What can organism R be?
A bacteria
B mould
C fungus
D femn
(1) A and B only
(2) B and C only
(3) A, BandConly
{4) A, Cand D only
7. Sludy ihe food chain below carefully.
A —» B = C » D

Based on the food chain above, which one of the following statements is correct?
(1)  Organism D is likely to have the highest population among A, B, C and D.
(2) Organisms B, C and D get equal amount of energy from organism A.

(3) Organism C is likely to have a lower population than organism B.

(4) Organism A does nol have any energy to stay alive.
(Go on to the next page)
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Decomposers enrich the soil with nutrients for the plants to grow well. The diagram
below shows how decomposers interact with dead matter and change them into
simpler substances.

B |= = = — =» dead plants / animals -=

Keys:
1 = =+ inleract with
: plants — is broken down
! o into
-~
-~ .
A - — - = is absorbed by
‘ Cc _— g -~

A B c
(1) carbon dioxide ~ predators nutrients
@ | water - fungi : nutrients
- (3) nutrients prey ‘animal wastes
(4) nutrients | bacteria animal wastes
(Go on to the next page)
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The table below shows the characteristics of two plants A and B.

Plant
A B
Characteristics
Doasitdispersebywind?_ ) No Yes
Does it reproduce trom seeas? No Yes

Using the information given above, identify the group Plant A and B belong to in
the classification table below.

Plant J

|

Flowering Non-flowering
i W I
- Fruil with Fruit is Has spores Does not
fine hair . sweet and have spores
structure ‘ Juicy
[ P | Q | R | l S
Plant A PlantB
m [ a R
(2) Q S
- @3) S P
(4) R P
(Go on to the next page)
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10.  Jasmine placed identical number of seeds over cotton wool in 5 identical jars, A, B,
C, D and E. The seeds in each jar are exposed to the conditions as shown in the

table below.
Jar A Jar B JarC [ JarD JarE
sealed sealed open open " open
damp cotton | damp cotton | dampcotton | damp cotton | drycotion |
wool wool wool wool wool
in the garden | in the garden | in the freezer In the in garden
cupboard
conlained contained
substance to | substance to
absorb absorb
carbon oxygen
dioxide

In which of the jars would the seeds most likely germinate?

(1)  Aand Donly
(2) B and D only
(3) A, CandD only

(4) B, C and E oniy

(Go on to the next page)
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11.  Bananas change colour from green (unripe) o yellow (ripening ) as they ripen.
Fruits produce a certain gas when ripening. This gas speeds up the ripening of the
fruit.

Jerry wanted to see if he could make a banana ripen faster.
He took four similar plastic bags A, B, C and D and placed bananas in them as
shown in the diagrams below. The bags are sealed.

Bag A Bag B Bag C Bag D

npening banana .
{yellow) unripe bananas
(green)

Which of the following shows the bags must Jerry use and the correct reason for
his choice to make his investigation a fair test?

"~ Bags Reason o
e Aand C

to find out which banana ripens first

(2) Band C to find out which banana ripens first

(3) Aand D to find out if a ripening banana makes a difference to the
ripening of an unripe banana

(4) Band D to find out if a ripening banana makes a difference lo the
ripening of an unripe banana

(Go on to the next page)
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11

12.  Jasmine set up the experiment as shown below and left it to stand in an open field
from 1.30 p.m. to 10 p.m.
LY f

— beaker

- _— —+— waler

water plant

At 2 p.m., she noticed that air bubbles began to form on the leaves.

Which ene of the graphs below most likely shows the rate al which the number of air
(oxygen) bubbles were formed between 2 p.m. and 10 p.m.?

(1) (2)
Number of bubbles formed Number of bubbles formed
[ 'Y
25 : 25
20 h..\‘"'-. 20 ,\ M

15 \ 15 / \

,; (A .

o * N

-~ 0 >
pm 4pm * Bpm  Bpm 10pm 2pm dpm Gpm Bpm 10pm
Time T
(3) (4)
MNumber of bubbles formed Number of bubbles formed
' 5 L ]
25 25
N AN o 7
15 15
\ /
10 o 10 %
5 5
e > o —
2pm 4pm 6Gpm 8pm 10pm 2pm 4pm Gpm Bpm 10pm
T Time

{Go on to the next paae)
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13.

12

-

Study the life cycles of four species of butterflies, A, B, C and D. The young of the

butterflies feed on the leaves of green plants.

6- 10 days
7 e e a:\.
Pupae Butterfly A
h\\ Larvae .——"/3-5 days
15- 20 days
15— 17 days
/’L—rf: cycle l:rl.’
Buttmﬂya
12-14 days ’_//
10 - 12 days
//_L;e cycle ol' :
Butterfly C Eggs '
20 - 22 days i 4 - 6 days
|
7 =10days Adult
Life cycle of \,
Pupae Butterfly D Eggs
15 - 20 day:\ Larvas 2 -5 days

Based on the information given, which species of butterfly is the most and the least

destructive to the leaves of the green plants?

Most destructive Least destructive
(1) A D
@ B C
- (3) C B
(4) D A

(Go on to the next page)
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13

The diagram below shows how food and various gases are transported in the
human body.

surrounding

air

— Sﬁﬁiﬁm A

Key: ——» path taken by food

-eeeeeee-p path laken by gases

- £ 'E'Xhate‘d
© . air

Which systems do A, B and C represent and what is gas E?

‘System C GasE

| SystemA | SystemB
(1) | circulatory respiratory digestive carbon dioxide
[ (2) digestive circulatory respiratory oxygen
@) circulatory digestive respiratory ~ oxygen
(4) digestive respiratory circulatory carbon dioxide
(Go on to the next page)
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16.

14

Water contains dissolved oxygen. Fish extract the oxygen they need by passing
water over their gills. Ventilation rate refers to how fast fish pass water over their

gills.
>
E
=
; :
% S
;- =
. :
@ =
[ =

“Water temperature (°C) Water lemperature (°C)

Based on the graphs above, which of the following correctly shows the relationship
between the changes in water temperature, dissolved oxygen and the ventilation

rate in fish?
Water temperature | Dissolved oxygen | Ventilation rate |
(1) decrensas 7 4 moeases increases
- (2) increases increases increases
(3) decreases decreases decreases
" (4) | - increases decreases increases’

Which of the following will least likely cause the greenhouse effect?

(1)
(2)
(3)
(4)

flooding
heavy traffic
deforestation

use of air conditioners

(Go on to the nexl page)
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Two students wanted to compare the absorbency of four different brands of paper
towel. They had equal-sized paper towels of different brands W, X, Y and Z. They
prepared four measuring cylinders each with 20 ml of water.

They then poured water onlo each paper towel until the paper towel couid not
absorb any more.

The diagram below shows the amount of water left in the measuring cylinders after
they had stopped pouring water onto the paper towels.

0 -, N e,
i w "
" w "
o ﬂ.. LiJ
" A T "
" ___'ll 1 "
™ % Eo2 L
-1 - T s e
o @ s s
n Hrs ﬂ:f“
» . S W0
. e P
[ e e
e 5%
Sk Ay
a2 T‘:"-’-—'-,!
.i'.‘-u'\'.' .'?.. =¥
3 o5l
g R
:.{: i '!-h :_::'.-
w X Y Z

Was their test 2 fair one?

(1)  Yes, because they used the same amount of water on each paper towel
each time.

(2) No, because each paper towel soaked up different amounts of waiar.
(3) No, because the paper towels were all of different brands.

(4) Yes, because each paper towel was of the same size.

(Go on to the next page)
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19.

16

Four objects P, Q, R and S are arranged in a line as shown below. The arrows
show the direction in which the heat energy traveis between the objects.

P

Which of the following statements about the temperature of the cbiecls is correct?
(1)  Risthe hottest object.

(2) Piscolder than Q and R.

(3) é and R have the same temperature.

(4) Qis hotter than R but colder than P.
Some students set up four electrical circuits. Each circuit was made of a battery,
three light bulbs and connecting wires. The students made sure that the light bulb

and the batteries were in working conditions.

In which circuit will all the light bulbs light up?

(1 (2)

(3) (4)

(Go on to the next page)
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20.  Ashley has an incomplete circuit set-up as shown below. The three-way switch was
made using four pins and a metal strip.

Key:
©.- pin

@ - buib
[j - battery

g 1O
- wire
<____1- metal strip

(8)
=)

She had to add four wires to the circuit so thal when the metal strip is moved to touch
each of the pins J, K and L, only one bulb will light up at a time.

Which diagram correctly shows how Ashiey should connect the four wires?

(") (2)

(3) (4)

sl =
&

i
o
'

(B
LT

\

A
AN

4 (Go on to the next page)
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21. Marcus conducled an experiment. He placed a wooden block on a flat sheet made
of material A. He then applied a force F to give the wooden block a push. The block

moved forward and stopped at a distance 4 as shown.

en block
LT R
_# = /

Marcus repeated the experiment with two other flat sheels of materials B and C. He
used the same wooden block and the same force F. He recorded his results in the

table below.
Materials A B Cc
Distance &(cm) 10 7 18
Based on his resulls, which material should he choose (from the best to the worst)
to cover the fioor of a bathroom?
best choice eo———»  worstchoice
(1) B A Cc
(2 | p . CN " B A
[ (3) B G A
(4) : A "

(Go on to the next page}
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22. A gap is left between the two metal halves of a bridge. The gap contains air.

gap in bridge

What I-Tappans to the gap as the temperalure rises and why?
(1)  The gap becomes larger because the metal conlracts.
(2)  The gap becomes smaller because the melal expands.
(3)  The gap becomes larger because the air expands,

(4) = The gap becomes smaller because the air contracts.

(Go on to the next page)
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23.  An experiment is sel up as shown below.

glass tube

A drop of red ink is placed in the glass tube which cennects the two flasks,
XandY.

The flasks are then placed in basins of water at diflerent temperatures.
Which one of the following will cause the drop of ink to move nearest to

Flask X?
Basin A ~ BasinB
) Water al 10 °C Water at 90 °C |
(2) Waterat 10°C | Waler at 30 °C
- (3) Water at 90 °C Water at 90 °C 2
() Waler at 90 °C Walerat 10°C

24.  Substance T freezes at 65°C and boils at 695°C,
Which cne of the following shows the correct state of substance T at 75°C and at

450° C?
State of substance T at
75°C 450°C
(1) solid gas
(2) solid liquid
@) liquid liquid
(4) liquid gas

(Go on to the next page)
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25. Termry had two boxes, P and Q, of the same size. P was heavier than Q. He glued

P and Q together to form one block.
With Q on top of P, the block tilted until it fell as shown in Diagram 1 below.

He then repeated the experiment with P on top of Q.
The block was tilted until it fell as shown in Diagram 2.

Diagram 1 Diagram 2
block fell over at 45° block fell over at 25°

The diagram below shows four similar bookcases with the books arranged on the shelves,

Based on the information above, which bookcase shown below is most likely to topple
when pushed?

hagend
mm books

no books

(1) (2)

(4)

(Go on to the next page)
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26. Diagram 1 below shows a ring magnel lowered onto a tray of pins. Diagram 2
shows the bottom view of the magnel.

B
Diagram 1 Diagram 2

Whic-'l-'l one of the following most likely shows the number of pins altracted to the
bottom of the ring magnets A, B and C?

A B

(1) 6 18 6
(2) 12 V- e 6 12
(3) 15 10 ) 5
(4) 10 10 10

27. Benjamin placed two identical open bottles near a window where there was
sunlight. He filled one bottle completely with liquid A and filled the other bottle

compleleiy with liquid B. The next day he observed that the bottles were no longer
fuill.

What can Benjamin conclude from his observation?
A Presence of sunlight increases the rate of evaporation.
B Liquid A evaporates faster than liquid B.
C Both liquids evaporate.

(1) Conly
(2) A andB only
(3) BandConly

(49 ABandC (Go on 1o the next page)
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28. An experiment was conducted to investigate whether light can pass through four
sheets A, B, C and D made of different materials. The sheets were arranged in two
A B

set-ups P and Q as shown below.
D
| |
40cm

torch
i I

c
0o 10 20 30

3 owwr

|
0o 10

B D
Fo Set-up Q
30 4Dem

The distance travelled by the light for each set-up was measured and the results
are shown in the chart below. '

8 —-— >

40 T
distance 30 E_ """"""
travelled by :
light (cm) 20 'T‘ ==
10 —+
0 L
P Q
Whichi one of the following correctly describes sheets A, B, C and D?
. Does it allow light to pass through?
A B C D
(1) no not possible to yes no
tell
(2) | not possible to yes no yes
tell
(3) yes no yes not possible to
o : tell
(4) yes no not possible to no
tell ]
(Go on to Booklet B)
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For queslions 29 to 41, write your answer in this booklet.

The number of marks available is shown in the brackets [ ] at the end of each question or
part question. (44 marks)

29. The table below shows the characteristics of three different plants A, B and C.

Plant Does it have flowers? Can the flower develop
] into a fruit?
A Yes Yes
B Yes No
73 Cc Yes Yes

(a)  The flower of plant B cannot develop ink a fruit. Give a possible reason. [1]

anthers

Flower Of plant X Flower of plant Y

(b) State the most likely method of pollination for plant X and plant Y.  [1]

() X

i Y
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(c ) Descnbe how the characteristics of the parts of the flower in (b) (it) helps it o
be pollinated. (1]

(d)  Give one advantage of seed dispersal for plants. (1]

{2} One of the above parts S, T or U has the same function as part Y in the male
human reproductive system. State the letter representing this part and its
function. [1]

(Go on to the next page)
SCORE /‘
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30.  The food web below shows the food relationships of organisms P, Q, R, S and T.
Study the food web to answer questions (a) and (b).

P | Q = | R
'
T — | &

(a) How would the decrease in the number of organism R cause the number of
- organism S to increase? [1]

(b)  The diagram below shows the seeds of organism P.
juicy fruit

seeds that cannot be
digested

Explain how organism Q is able to help organism P in the dispersal of its
seeds. [1]

(Go on to the next page)
SCORE
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31.  Carmen wanted to find out the suitable living conditions for organism X. She used a
tray consisting of two parts A and B. She filled part A with wet soil and part B with

dry soil.

PartB

dry

She placed a number of organism X in the middle of the tray in the area marked by
the circle. After half an hour, most of the organisms were found in part A.

(a)

(b)

From the results, state the fiving condition suitable for organism X. (1]

Why did Carmen release organism X in the middle of the tray in the area

marked by the circle? (1]

(Go on to the next page)
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B

An organism Y can survive well in dry soil. Carmen thought that the
organisms might prefer dark conditions.

Given a piece of dark cloth and an identical tray with dry soil, describe an
experiment for her to find out if organism Y prefers dark conditions.  [1]

(Go on lo the next page)
SCORE
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3z Carol conducted an experiment using two identical air-tight containers, A and B, as
shown in the diagram below. Container A has a black surface while Container B has
a white surface. She placed the containers under the sun. At first the thermometers
showed the same reading.

thermomeler
i = E = Ty
black- i - _,«" white-coloured
coloured ,.-r"" surface
surface
l
\___- - _..-"fJ

Container A Container B

After a few hours, she observed thal he temperature of air in container A was higher
than that in container B.

(a)  What could Carol conciude from this observation? [1]

Bird P

(b)  Bird P lives in a very cold environment and usually stands with its back facing
the sun. Suggest a reason for such behaviour. 1
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(c) Bird P lives in large ~
: groups, sta . _
staying very close to one ammef'"g very close to one another. Explain how

helps keep them warm.

Bird Q also lives in a verv cold envi _ _
facing outwards. ¥ cold environment. Bird Q sits close together, al

(Go on to the next page)
SCORE
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Liquid X is red in colour and it turns yellow when the amount of carbon dioxide

increases.
Anna wanted lo investigate the effect of dead leaves on liquid X. She wrapped 20

fallen leaves in a bag with tiny holes and then hung it in a beaker as shown below.

beaker

cork

G | bag with 20 leaves

::::::;:::_—::::::Z:::Zj;;____ 20 mi of liquid X

(a) Anna's teacher commented that she needed a control set-up for her

experiment.
Draw and label the control sel-up for her experiment below. The beaker has

been drawn for you. (1]

L J

Control setup

Anna left both set-up T and the control set-up in a room with a temperature of
25°C for 5 days. She observed that liquid X in set-up T turned yellow on day 5 but

not in the control set-up.
(b) Explain why there was a change in the colour of liquid X in set-up T. [1]

Go on 1o the next
Néed a home tutor? eisﬂ }smiletutor.sg
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(c) Anna prepared another two set-ups, A and B, which were similar to set-up T.

Set-ups No of leaves Temperature No of days for
liquid X to tum
yellow

T 20 25°%C 5 days
A 20 35°C 7
B 10 25°C ?

Would liquid X take ‘less than 5 days’ or ‘more than 5 days’ to tum yellow

for each set-up? (2]
(i) SetupA
(i) Set-upB _—

{ Go on to the next page)

SCORE
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34.  Study the picture of a pond below carefully.

Plamt P

(a) Besides providing food for the animals in the pond, suggest another reason
"_ why plant P and plant Q are important to the animals in the pond. (2]

Plant P:

(b) Sally found that when the population of plant Q increases, the population of
plant P decreases. Suggest a reason for the decrease in the population of

plant P, )
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(c) When a lot of plant P die and start to rot, the level of oxygen in the pond
decreases. Give a reason why the rotting plants cause a decrease in the
level of oxygen. [1]

(Go on o the next page)

SCORE
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35. A magnet was brought near Rod A which was lied to a string as shown in Diagram
1. A flame was then placed at one end of Rod A as shown in Diagram 2. After a

while, Rod A slarted to move towards the magnet.

Rod A

Diagram 1

magnet

L bt L ErFFd

Rod A
o)

ﬁ magnet

Diagram 2

(a)

(b)

Explain why Rod A moved away when a magnet was brought near it as shown
in Diagram 1.

(1]

Explain why Rod A started to move towards the magnet in Diagram 2.  [1]

(Go on to the next page)
SCORE
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36. Ali placed a spring over a wooden rod. He pressed the spring down 2cm as shown
in Diagram 2. Diagram 3 shows the height of the spring when Ali let go of it.

M a
wooden rod — g
t
heighl reached
; — 2cm
spring :E E
— - — r_'.__::‘:"f':*.'::
. [not to scale)
Diagram 1 Diagram 2 Diagram 3

He repealed the experiment . He pressed the spring down more each time. His
resulls are shown in the graph below.

9’.‘-}' B 5
80—t
Chopm R
i +=-. iy i": S :
&—-j- [ = - -
o ETa :]I;,: 4
Height the spring | 50 * _ ;_;_
reached (cim) ik }_ = i) JREER 1T
40 -
13 MBI
30— '?f:“ .
2335 200800 G 0] PRl
20 e 1
10 "'..‘I'I.ﬂn... w2 Gl e
LB 6 5 i O Hy
n“:;?" e e
e} 1 2 3 4 5
Distance the spring was
pressed down (cm)

(a) Write down the energy conversion that takes place in Ali's experiment.
1]

Go on to the next e
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(b) Ali predicted that if he doubled the distance he pressed the spring down,
the height the spring would reach would also be doubled.

How do the results in the graph show that his prediction was not accurate?
{1]

The diagram below shows how a toy with spring works.

Ali wanis to modify the toy so that the toy can reach a higher height when he
releases the spring.

(c) Suggest what type of spring he should use. Explain why he chooses the
spring. [1]

(Go on to the next page)

SCORE
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Alan setl up a circuit with three identical bulbs and two batteries. He covered the
connections to the bulbs with a piece of card as shown below. The bulbs could be
seen through the holes in the cards.

card

All the bulbs were lighted but their brightness was different.

Alan removed bulbs A, B and C one at a time. Before connecting each bulb back
into the circuil, he observed the effect of the other two bulbs. He recorded his
observation in the {able below.

Bulb removed ] Observation
B A Bulbs B and C lighted up.
- B Bulb C did not light up.
Bulb A lighted up.
C Bulb B did not light up. )
Buib A lighted up.

( Go on to the next page )
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(a) Complete the circuit diagram below to show how the three bulbs could be connected.
[1]

(b) Which bulb was the brightest? Give a reason for your choice.  [1]

(c) Alan added a switch to the circuil so that he could turn all the bulbs on and off at
the same time. )

Mark with an ‘X' against it on your circuit diagram in (a) where the switch could be
placed. (1]

(Go on to the next page)
SCORE
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38. Sam wanted to find out the strength of malenal P. He attached different loads up
to 50 kg to material P as shown below.

kg | [4og | [0

He observed that the material did not break. He concluded that (he material could be
used to make the bungee cord for bungee jumping.

(a) His friend suggested that it cannol be concluded that material P is a good
choice for a bungee cord based on his investigation. Explain why. (1]

(b) What could Sam have done further lo test the strength of material P before
deciding to use it as a bungee cord? [1]

Need a home tutor? Visit smiletutor.sg
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(c) Suggest one property, other than strength, that material P should have in
order for it to be used as a bungee cord. [1]

(Go on to the next page)
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39. Boon Leng set up an experiment to find out if the surface of the ramp affects the
time taken for a wooden block to slide down.
The diagrams below show the set-up of his expenment.

wooden block

He rec;rded the time taken for the wooden block to slide from the top 1o the bottom
of each ramp in the table below.

Time taken to reach the bottom of the ramp(s)

Type of surface | 1% mﬂlng 2" reading | 3™ reading | Average
Surface A _ 5 5 5 5
Surface B 10 | 10 10 10

(a) Based on the resulls, what is the difference between Surface A and B? Explain
your answer. (1

(b) Name the two forces acting on the wooden block as it was sliding down the ramp.
' [1]

(i)

(i)
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(c) Suggest how Boon Leng should change the set-up to find out if the height of the
ramp affects the time taken for the wooden block to reach the bottom of the ramp.
]

Boon Leng noticed when his hands were wet, it was easier for him to twist open a bottle
cap with grooves, as shown in the diagram below, than a bottle cap without grooves.

(d) Explain why it was easier for him lo twisl open a bottle cap with grooves
(1]

(Go on to the next page)
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40.  Alexis wanted to cook some potatoes using steamers X and Y as shown below.

lid with many holes lid with one hole

container with | |
holes atthe | '

/ bottom ~_

waler

Steamer X Steamer Y

She placed both steamers over a heal source.

(a)  Alexis observed that she needed o lop up water in one of the steamers after some
time.
Which steamer, X or Y, did she add more water to? Give a reason for your answer.

(2]

(b)  Without making any changes to the steamer, suggest one way in which Alexis can
help make the potatoes cook faster in both sleamers. [1]

(Go on to the next page)
SCORE /
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(a)

(b)

(c)

23

Peter designed an electrical system for a fan and an air conditioner in his room
shown below. The syslem prevents both the fan and air conditioner from being
turned on the same time.

W is an iron bar placed inside a coil of wire. P and Q are two iron pins in contact
with each other. Pin Q is attached to a metal rod X and can move sideways.

| P e
L <] I1] |w

\--f-i'l

S | I = Air
4 fan = ]F_/_ conditioner |~

On a hot afternoon, Peter closed switch 51 to turn the fan on.
His friend, Jack felt that the room was slill loo warm and closed switch S2 to
turn the air conditioner on.

What would happen to pin Q after switch S2 was closed? Give a reason for your
answer. [2]

Give a reason why the fan was furned off when Jack closed the switch S2.  [1]

Suggest a reason why Peter designed the system so that the fan and air
conditioner would not be tumed on at the same time. (1]

G OF papar SCORE
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SUBJECT : SCIENCE

TERM : PRELIM

SECTION A

a1 Q2 Q3 Qs Qs as Q7 as a9 | aquo |
3 2 1 4 a 2 3 4 PN Iy
Qi1 | Q12 | a3 | qua | a5 | Q6 | Q17 | Q8 | Q19 | Q0
4 3 3 2_| & 1 i | 4 1 4
Q21 | Q22 | a23- | Q24 |, @5 | a6 | Q27 | 028 »

1 2 1 3 | 1 4 | 1 [ 3

Section B

Qze.

Q30.

{(a)  Plant B is probably a male plant that does not have an ovary and evules 1o grow
into a fruit. Hence | does not develop into a fruil

(8} (i) X Animal pollination
(i) ¥ Wind pollination

it}  The anther hangs oulside the flower so that the pollen grain can be blown away by
the wind.

{d) The young do not grow near the parent plant to prevent overcrowding.

(e} Parl 1. It produces male reproductive cells,

{a)  Both organisms S and R fecds on organisms O indicating that when organisms R

decrease, there would be lesser competition between organisms R and S hence organisms S
has more food to eal and increase

(b}  When organisms Q eal organisms P, the seeds wiil go inside organisms Q's digestive

system and would nol digest. Once organisms, Q waste come out, the seeds would be
carried away from its parenl plant

{a) Organism X prefers to Hive in wet sofl than dry soil.

{b) The organisms have to move the same distance while searching for a suitable
condition.

(c) She should cover half of the dry soil with dark cloth and wait for a certain period of
time. Then she should count the number of organism ¥ on both sides and compare.
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(a) Dark coloured surface absorb more heat than light coloured surface.

(b) Bird P lives in a very cold environment and needs warmth. When the dark coloured
back face the sun, it absorbs heat for Bird P.

{cl Less exposed surface area 1o a surrounding will lead to less heat loss from body o
surrounding.

(d)  When keeping warm, Bird Q would also be able 1o spot predators easlly and alert
the other Bird Q to escape from the predator hence they would not be caught by the more
predator easily.

{a)

— Tnl ) I; llﬂih'\-lll b 4

(b) In set-up T, there was leaves for decomposition to occur, during decomposition,
the leaves releases carbon dioxide hence higuid X would turn yellow,

lc) (i} Set-up A less than 5 days
[ii}) Set-up B more than § days.

[a) Plant P: It releases oxygen during photosynthesis for the animals in the pond.
Plant (1: It provides shelter for the animals.

(b) Whaen the population of Plant Q increases, there are more Plant Q to block sunlight
fioin seaching, flani F, preveniing Plant P o photosynihesis of plani P decieases,

() The rotting plants are decomposing, competing for oxygen require for
decomposition. Hence the level of oxygen decreases.

{a) Rod & was a magnet md_ repelled when their like poles face each other hence it
moved away.

)] The flame demagnetize Rod A causing Rod A to become a magnetic material hence
it will be attracted.

{a) elastic potential energy -» gravitational potentlal enerpy.

(b) When Ali doubled the distance, he pressed the spring down, more elastic potential
energy was converted to more gravitational potential energy. Hence the spring would
reach a higher height.

{e) He should use a longer spring. A longer spring would have more elastic potential
energy and convert to more gravitational potential energy.
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Q3.

(a) __‘| i; v —

LEY Bully A. It has the most curreént pasging through.

(E1] The parmon who s heavier than Sikg may break the bimgos cord i matarizl P
breaks when it is heavier than 50kg,

In) Apply mass 1o malerial X until it hreaks

i€} Elexibility
[} Indicating that thare is less friction between the surace of the woodon block and
surface A,

(] (I} Gravilational foree
(i) Friction loree

(el Boon Leng should use a ramp with & greater heighi but same material.

(d}  The grooves increases friction betwooen the boitle cap and the hand, making easier
o hwist open 1he battle cap.

(2}  Steamer X, Steamer X has more than Steamer ¥ holes, allowing evaporated waler

vapour bo escape more gquickly through the hole, Therefore Alexis has to lop up waber,

1] She should add hot water into the stcamer.

fa) After switch 52 & dosed, the iron bar would be magnetized snd become an
electromagnet, attracting pln 0.

i) Wi SRCT 52 14 choded, plin O 15 ailiaciad 1o W, wiich s an clacticimnagned. Tivg
roused the sirculr with the fan to borame apen, thus the slecrdie eurrent ennnet Haw ond
thie fan is tumaed off.

i) It s to conserve energy and prevent global wanming.
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