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For each question from 1 o 14, four options are given. One of them is the correct ans&er
Make your choice {1, 2, 3 or 4). Shade the cormrect oval on the Optml Answer Sheet
{OAS). [28 marks] -

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

_ Living things
Does it break down Doesitusethe | | Doesit |
dead matterinto | N0 | Sun'senengyto |Yes | reproduce | Yes
simple make food? "1 by spores?
substances?

‘No l . No
; Are its seeds dispersed Yes
_ by animals? __,,@

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

A B C D .

(1)} Bird’s nestfem | Bracket fungus | Mushsoom Papaya plant |

2 | Bracket fungus | Centipede | Bird's nestiemn | Mimosa plant

3) Bacleria Earthworm - Moss- v Coconut tree

4) Termite Moss " Mould Mango tree

-

{Go on to the next page)



sv
2 Study the diagrams of the two life cycles as shown below.

N TN

@~ o’

Which of the following describe the characleristics at stages A, B and C, respectively?

| AT B 1 €
(1) | floatsin the water moulls does not have wings

- {2) mou!tsA fives in water does not have wings
(3){ foats in the water mass is the same resembles the aduit
@i . mouits inactive resembles the aduit

3 Three cells are as shown below.

CellK
" Which one of the following shows the correct classification and common parts found in all
D cells? | |
[Plant cell | Animal cell Common parts found in all cells
Ml K LM | . cell membrane, cytoplasm, nucleus
{2) KL M cytoplasm, nucleus, cell membrane
{31 K,LLM - ' cell wall, chloroplasts, nucleus
{4) K, L M - nucleus, cell wall, cytopiasm, 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 ihe correct classification of the parts to the

funetions? |
Removes waler from | Adds digestive juices | Passes digested food
undigested food 1o break down food to the bloodstream
m | s PQR R
2 Q P,Q,R S
3) R P.Q,R S 3
@ s/ | P,Q R

{Go on to the next page)
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5  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.

{emperature of
surrounding air 30°C

temperature of
surrounding air 30°C

cupboard

refrigerator

temperature of
surrounding air 3°C

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

(1) AandC only
{2) BandDonly
(3) DandE only
{4) B,CandDonly

(Go on 1o the next page)
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8 The diagram below shows the direction of the blood flow in some paris of the body. .

A

Lungs

> Heart
» : ) D
B c !
s Other paits of
the body

The same ambunt of blood was taken frOva,,' B CandD.

Whiich chart shows the correct comparison of the amount of oxygen in the blood -

samples?

v}
Amount

of oxygen
A

Blood sample

Blood sample

(2
Amount
of oxygen
F 3
Blood sample
4
)Amount .
of oxygen
A
Blood sample

{Go on to the next page)



The diagrams below show the fruits of three species of plants; X, Y and 2.

Species X

Species Y

stiff hair

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

Pattem A
= ] ,/b
o L
5 o An
-« 1 kﬂ] 4
- Key:
® | parentplant
. | seedlings
o | direction of wind

Pattemn B Pattern ¢
o0 / o® % s
s ® ® oo
0Dy o0
0
L NN
- Tim g * Ykm i

Which species of plants best maich the dispersal pattems respectively?

Species X Species Y Species Z
% B A g
2 c B A
®) A B c
{4) B C A

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

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

P Q » R
OE brown dark blue dark blue
@ | ' dark blue dark blue | brown
3 dark blue ; _ i}rown : brown
) dark blue brown ' dark blue

-

{Go on 1o the next page)
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The diagram below shows a plant that has been cut at part A and B. At part A,
a cut was made to remove the food-camrying tubes. At part B, a cut was made to
‘yemove both tubes carrying water and food.

partA

partB

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

- {1) Bonly

(2) Conly
(3) AandBonly
{4) BandConly

{Go on 1o the next page)’
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40 The diagram below shows the organisms in a.garden.

Which of the following statements are true?

A

B
C
D

Allt 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 poliination.

(1) Aand D only
(2) Band Conly
{3) A, BandConly
{4) A, CandD only

{Go on to the next page)



11

- 14 Study the food web of a pond community as shown below.

Tilapia » Kingfisher

/

Water plant 5. Water snail v : Snakehead

Tadpole -————-» Dragonfiy nymph

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

(1)
@
3
1)

A

B
C
D

There are six consumers.

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

The dragonfly nymph and the tilapia are both prey and predators.
All the energy in the tadpole is transiferred to the dragonfly nymph.

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

{Go on to the next page)
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The food web below illustrates the relationship among several different o:ganis"mbs

in a rice field.
: | rat \ |
. / snake
‘ toad
grasshopper .
fish

A population of Animal Z was then infroduced into the rice field. The graph below

shows what happened o the populations of two organisms, A and B, after

population 4

3

Animal Z preyed on an animal in the food web,

» time

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

-
@

3
(4)

Prey of Animal Z Organism A Organism B
rat toad . rice plant
toad snajl rat .
snake snail toad
snail snake fish

{Go on to the next page)
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| Waleede

13

 Mr.Singh conducted an experiment fo find out which species of Iadybird, G of H,
could befter conirol the population of spider miles in his farm. He put two

ladybirds G into set-up 1 and two iadybirds H info set-up 2. He also put five
spider mites mto each set-up and left them undisturbed for 3 howrs.

%3‘ 2% {2 L1 ﬁ % 3

ladybxrd H

spider mite =~} 34: f?k \ﬁ

e water

L

set-up 2

Which one of the following will help My Singh to draw a conclusion at the end of

his experiment?
. Control set-up Data for collection

water, 1 plant,

{n The amount of water Jeft in each set-up.
5 spider mites.
water, 1 plant, , X .

{2) The number of ladybirds left in each set-up.

1 ladybird G, 1 ladybird H
f3) water, 1 plant, The number of leaves left on the plant in each
: 2 spider mites sel-up.
_ water, 1 piant, ,

4 The number of spides mites lefl in each set-up.

5 spider mites

{Go on to the next page)
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14 bigail found a graph.on the internet that shows the average global lemperatwre over

~ Average Global Temperative, 1800-2010

Degrees Celsius

¥ L&

1880 1900 1920 1940 1960 1980 2000 2020

Which of the following correctly show the cause and the effect of the trend shown in

the graph?
Cause T Effect
(1) Burning more forests More haze
More pollutants released by o,
{2) vehicles and factori | More air pollution
(3) { Increased buming of fuels More floods and droughts
) More deforestation More soil erosion and landslide

End of Bookiet A1
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. For each question from 15 1o 28, four oplions are given. One of them is the comect
- answer. Make your choice {1, 2, 3 or 4). Shade the comect oval on the Opfical Answer
Sheet (OAS). ' A | ‘
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15  The table below shows the properfies of four different materials.

Material | Flexible Good | Strong | Waterproof
o conductor

. of heat _
w v v < v
X : 4 v
Y v 4 v v
Z v e

Asbraf wanted 1o bring some cold water to school. He needed a bottie which he
. could squeeze into his small bag together with his books without the botlle
breaking. ' : : .

Which one of the materials is most suitable for making Ashraf’s bottle?
1 w.

@
3)
4)

N =< X

{Go on to the nrext page}
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17

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

OO w >

)
)
3)
4

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 of wood stopping currentirom passing through a circuit

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

Samy poured water of different temperatures into three identical cups and put
‘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

]

e

room A (28 °C)

cupB cupC
room B (9 °C) room C (39 °C)

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

each of the cups?
Temperature of Temperature of Temperature of
water in cup A {°C) | water in cup B {(°C) { watsrincup C {°C)
(1) 8 27 39
(2) 27 39 9
3 40 39
(4) 39 27

{Go.on to the next paae)
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18 Keng Siong prepared a set-up as shown below. .

spring
balance -
bar magnet
F*iron bar
coils of wire : SN I
e

He then made some changes to the value of a variable, S, inthe set-up above
and recorded the corresponding readings on the spring balance as shown in
the graph below. : ‘

A

reading on spring
balance (units)

» variable S (units)

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

A Amount of heatl applied to the bar magnel.
B Number of coils of wire around the iron rod.

Cc Number of batteries connected in seriés with the iron bar.

(1)  AandB only
(2) AandConly
(3) BandConly
4) AB,C

{Go on to the next page}
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13  The table below shows the freezing and boiling points of three different

substances.
Substancs Freezinﬂ’omt (°C) Boiﬁaggoint' {°C)
.. 8§ 20 - 30 '
T 3 22
U - 87 150

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

sealed
- container ——

o lal la

Which of the following would Ali obServe after some time?

Container with Container with Container with
-substance S e substance T substance U
U e
@
(3)
4

{Go on 1o the next page)



Sally filled balloon A with 500 mi of water and another identical balloon B with
500 m} of air. She then put each balloon into two identical coniainers of
capacity 1600 mi. Two idenﬁcalm%plateswereeachpboedonme
balloonsasshombelow

balloon B
» | __ filled
container A o o containerB - with air

" Next, she added 1000 mi of water info each of the containers.

Which one of the fo!iowing statements is cormect?

O

(2
3
4

Exactly 500 mi of water would overflow from both containers.

More water would overflow from container A than container B.

More water would overfiow from container B than container A.

The same amount of water would overflow from containers A and B.
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Jane released a ball from the top of aslope at P. Thedagrambe)mwshows
the path taken by the ball before it comes to rest at T.

A

B

U]
@
®
“)

Which of the following statements about the ball isfare correct?

it comes o reStatTwhen all its energy has been used up.
it has maximum gravitational force at P and no gravilational force at S
and T. |

It possesses only kinetic energy and no gravitational potential energy

between Sand 7.
The kinetic energy of the ball a} Q is the same as its kinetic energy at R.

A only
C only
Band Donly
C and D only

{Go on to the next pagé)
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" Jackson conducied an experiment using the set-up as shown below.

1} )

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

In his second experiment, he connected another identical bulb N and a swnch
1o the circuit above. He measured the amount of light produced by bulb M again
and found that the amount of Jight produced by bulb M is different.

Which of the following statement(s) about the circuit in Jackson’s second

experiment is/are correct?

A Each bulb can be switched on or off independently.

B " When one bulb is spoilt, the other bulb can still light up.

C There is only 6ne path for cﬁrrent fo flow fhrough the circuit.
(1) " Aonly

2) Conly

{3) . Aand Conly

{9 BandConly
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The following diagram shows the cut-outs.A, B, C and D, that Hannah .
prepared for a puppet show.

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

d

“}audience’s
view of the
| screen . .

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

M n

[ (2) A\
/N I
D B C A
® . 2 -» »
“puppet c A D B
performers % . * »
area screen . écreen
Va Ve
¥
audience’s view audience’s view .
(3) - 0 (4) o
/N AN
B D A 104
® ? ? ®
A C B D
» ' @ S
- screen ~.screen

oy e—
s, 7
w L

audience’s view

~ —
. /

%2

audience’s view

{Go on to the next page)
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Mei Feng suspended three bars freely using two different set-ups and
obtained the results as shown below. ‘

AN

: barP"' -} barQ barP | | barR

sﬁ-up 1 . Set-up 2

She then arranged the three bars and put three compasses at three different

‘positions as shown below.

: . compass B
compass A/O bar Q@ bar R O\compass Cc

Which one of the following shows the direction which each compass would point t0?

North

d Jeq
Y

Compass A " Compass B Compass C

ol ® | ® | ®
@ O ® cl
e - o
ol © ® ©

{Go on o tha naxt nane?
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25 Fatlimah ieft_é remote: control car near the bottom of a slope as shown below.

Once she pressed the "Forward” bution on her remote control, the car moved
forward. She then pressed the "Siop” bution on the remote control but tha car
continued to move forward and up the slope before falling 1o the floor.

Which one of the following correctly shows the energy conversion in the car
after she had pressed the Forward button on her remote control?

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

{2) elschical energy -> kinetic energy - potential energy > kinetic energy
-> sound + heat energy

(3) polential energy > electrical energy -> kinetic enengy - potential
‘ ensrgy -> kinetic energy > sound + heat energy

* {4) polential energy -> electrical energy -> kinstic enesgy -> polential
energy -> kinelic energy -> sound energy -> heat energy

D e B M 2 e N



26

12

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

Which one of the following correctly explains the iemperature of the room
after water was poured onto the stones? ,

Temperaturse of Explanaﬂon
the room ' _
M decreased The stones !ost heat to ihe waler and became
cooler.
{2) decreased The surrounding air Jost 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.

-

{Go on to the next page)
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Chee Meng set up four elecirical citctiits as shown below. Theba:gesmam'
bulbs are all identical and working propery.

T &
A

@r‘ﬁ?

| &—
L%

| rhw—’"@”@l

2 .ng‘ji

Which bulb would light up the bnghtest after bulb X is removed from each of

the circuits?
m A
(2 B
3 ¢C
D

“

{Go on io the next page}
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28  Boon Tiongattached one end of a spring o the floor. The other end of the spring
. was attached {0 a bar magnet, A, as shown below.

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

floor

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

‘Elastic spring | Frictional force | Gravitational | Magnetic force
force force
Present and Present and Present and Present and acts
(1) | acts in this acts in this acts in this in this direction
direction /” |direction ,~~ | direction |
Present and Present and Present and Present and acts {
(2) actsinthis acts In this acts in this in this direction
direction direction ” | direction
A 4
Present and Present and Present and acts
{3) | . Absent acis in this acts in this in this direction
direction direction /
. v [
Present and Present and Presentand acts
) Absent acts in this acts in this in this direction
. direction / direction /"

End of Booklet A2
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For questions 29 to 35, wrile your answers in the spaces provided. The pumber of marks
available is shown in brackets [ ] at the end of each question or part question. [22 marks] -

28 BtrdWﬁvesmadesertandmamlyeatsbeeﬁ% grasshoppersandmealybugs it

usuaﬂymak%ﬂsnestmaspeciesofcacnmasshownbeiow

bird W

{a)  Suggest two ways in which the cactus benefits from bird W. [2]
Baneﬁl 1:
Benefit 2;

{b) How does iaymg eggs in the nest bu;!! in the cactus help bird W to prolectits -
eggs? . ) : i1

SCORE ‘
3

{Go on 1o the next page)



30 Samantha grew piant H in her garden Mﬁch'borebﬁghtmd colourful lowers. The fruifs
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
Jeft them to grow on the plan).

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

SCORE |

{Go on to the pext page)




WWMWMWWMMH growing and she
recordwwe cbaractensﬁcsofﬁmseedﬁngsmaaioiogybook.

Observation 1 " Obsoryation 2
' ' Broad, thick and of adark | Narrow, thin and with a pale
- Appearance of leaves | green col colour
Appearance of stems Short and thick Tall and thin

{c) . Which one of the above obsarvahons comwﬂy describes the cbaradensbm of .
the seedlings of plant H? Exp!am your answer.

m

A few months later, Samantha noticed that the seedlings had grown into adult plants as

they started to bear fruits.
(d) Explain why these new adult plants bore fruits that were fleshy and sweet
smelling, just like plant H. 1
SCORE
2

{Go on to the next page)



31‘ " The diagram shows fish P and Q fiving amongst water plants in a river.

&

" Animal X, a predator of fish P and Q, was then introduced info the siver.

(3) - Which fish would sunvive better after the introduction of Animal X? Identify two
structural adaptations and explain your answer. [2]

U

U

Animat Y is at the young stage of ifs life cycle and also fives in the river,

- '-(b) - - Why is animal Y able lo breathe in the water like the fish?- [1}

{¢)  Which anima} group does animal Y belong 107 State a characteristic that is
unique to this animal group. _ n

SCORE |}
f 4

{Go on to the next page)



32 Keming soéked some seeds in water before placing them in a glass container. He also
inseried a thermometer into the container and covered the mouth of the glass container
- with some cotton wool, The diagram below shows Keming’s observations.

Before experiment -  Afterexperiment
' cotton wool
double- g U\ _, water
jayered glass {® / droplels
thermometer
soaked seeds
soaked became bigger
-seeds
(@) Name thetwo !ifé processes which took place in the soaked seeds. {13
XU}
@)

{b) Basedon Kemif)g’s cbservations, explain why there were water droplets formed
on the glass swsface and a rise in temperature at the end of the expetiment.  [1]

{c) How does using the double-layered glass containers and cofton wool ensure
’ Keming gets a more accurate resulls? ' ' 1

SCORE
3

{Go on to the next page)



33 - Study the two sebups, A and B, as shown below.

plant._|

Liguid R is an indicator which will change its co}our when it comes into contact with
different amount of carbon dioxide and the table below shows its colopr change.

Cotour of liguid R

Purmple Red Yatlow
Amount of Sarbo® 1 tess than normal nomal higher than nomal
(a) What wou!dv be the colour.of liquid R in both sel-ups after six hours? | {;;
Set-up A:
Set-up B:

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

Set-up A:

SCGRE
3

{Go on to the next page)



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

p coliectedincup collected in cup ‘R ' oopectedmcup

The diagram’ below shows part of a small hill localed 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
hilt? Explain your answer clearly. ‘ M

(b} How does growing more plants affect tﬁe_:a%e of global warmiﬁg? Explain your
answer. i3

1 SCORE
: 2

{Go on 1o the next page}



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

{a)  Describe how oxygen in the environment reached Bala’s hands. {21

The graphs below show how Bala’s heart rate and volume of blood supplied to two parts

of his body change over time.
No. of heart Volume of blood
beats per min » supplied per min

A

{em®) 4

‘hands

e w @ - nh-\wk-u- e
HwwN S W - vy -
j \
L L L Lk X T e

small
}intestine
» 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. 1
End of Booklet B1 SCORE
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For questions 36 to 41, write your answers in the spaces provided. The r}umber of
-marks available is shown in brackets { ] at the end of each question or past question.

[22 marks}

36

Joo Xiong heated two identical metal disks, A and B, fo a terﬁperature of
40°C. He then sprayed the surface of disk B with a thin layer of water and left
both disks out in the open.

thin layer of water

e i uill
disk A disk B

(a) Explain why the température of disk B became lower faster than disk A
after some time. i1

Animal P can often Vbe- seen Iickihg its forearms during very hot weather.

(b} Explain how this adaptation helps animal P to survive better in a hot
climate. RU

SCORE

2

{Go on to the next page)



Animal H lives in a very d:y d%ert whsch does not rain at all. In the mornings,
it positions itself as shown in the diagram below. Soon, water starts to collect
on xts body and moves down its body towards its mouth.

water,

animalH SR £ slope

it has a hard outer cpvering which is cooler than the surroundings.

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

SCORE

1

{Go on {o the next page



37  Nassim used the set-up below fo study a certain property of three rods.

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 broke
P 130kg
Q 160kg
R BORQ
{(a) Namethe pmperty of matenal that Nassim studned 1

Three acrobats performed the following act i ina circus using rods made of
dliferent materials P, Q and R. The rods are igentical in size.

Material

Material

- Material

(b) Wnte down P, Q and R in the boxes above to make the circus act

possnb!e SRR ) o

{c) Explain your answer for part (b) | i1}

- SCORE
3

(Go onlo the next page)
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38  Santha conpducted 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.

length of 1 _Y
spring
(cm)
mass of load (9)
(a) Name the force(s) thal-acted on the Joads. [1

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

dish with food . videog recorder

(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. )]

SCORE

2

{Go on to the next page)



Santha had a toy as shown below. Whensbeopenedthecoverofthetoy the
clown, wbncmsnotattachedtothebox,jumpedoutofmeboxcomp!etely

{c) Which spring, W, X, Y or Z, is most suitable 1o be used for this toy to
allow the clown to jump out of the box hlgher?
Explain your answer clearly. 2]

SCORE
2

(Go onto the next page)
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Sam wanted to find out which matenial, P, Q or R, is a better conductor of

. heat. 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 .

2 -%sball made of material P

He then measured the temperature of the water every 1 minute. He repeated
the experiment for another two balls of the same size, using materials 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)_ (C)

o 30 - ' .30 30

1 32 38 43

2 32 45 56

3 33 51 69

4 33 57 77

{a) - How does using equal volume of water for each material help ensure a
- fair test? , 11}

Sam 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

3

{Go on to the next page)



A factory manufactured iwodffferentmm(mnons,AandB usmg different
sizes but the same type of wood as shown below. .

550 cm?*of wood. | _ 600 cm? of wood

Y

rtonA 'carton 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.

{c} Which carton, A or B, would contain colder milk after 15 minutes?
Explain your answer. [11

SCORE
1

(Go on {o the next page)



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

Diagram 1

- copper w'(e, :
. stﬁng ‘}
wooden | copPer ////:i' tacts

o weight
po suspended - .

on string
water sprinkler |

|

ground of garden

(a) Explain how the water sprinkler gets switched on during long periods of
hot temperature during the day. 2}

SCORE

{Go on to the next page)
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Kuan Long then re-connected his circuit and added another circuit for his -
pesticide sprinkler as shown in Diagram 2 below.

'_Di‘agram 2

. pesticsde
‘ l ' :  hinge O sprinkler

- water sprinkler

~ jron rod
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 that

the pesticide sprinkler cannot be switched on when the water sprinkler
_is in operation. : 2]

{c)}  State two properties of the material used to make object X which allows
the set-up to work. ’ i1

SCORE

3

(Go onto the next page) -
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41 . Henry designed the following set-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) Fill in the blanks below toshow the energy conversion. 1
potential energy of | | R
hamster energy of hamster energy of wheel

v

_ <+— | kinetic <+
energy at generator energy of rotor energy of helt

A bulb was then connected to the generator,

A

generator

{b) Henry noticed that the bulb did not always Jight up even when his
hamster was running on the wheel. All the components in the set-up
were in good wo;king condition. Explain why. 1

SCORE
2

(Go on to the next page)
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Henry measured the amount of electric current and the amount of energy
~ generated during the experiment. His results are shown below.

amount4
of

energy |

(units)

>

Legend
[}light energy

- Pheatenergy

()

1

2.
»

- electric current (units) -

The energy conversion in the bulb when the current is 1 unit is different
from the energy conversion when the current is 2 units.
How are they different?

1]

End of Booklet B2

SCORE
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Q292) Benefit 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.

Qi9b) The cactus has shark pointy leaves. Hence predators will not come
‘close to the cactus and the eggs of Bird W will be safe.

Q303) The bright ana colourful petals will atéract 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.



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

Q31a) iz Q as it has streamlined body that willenable it to-syim away from
X faster, L . v

ii: Q as.it has stripes on its body which will sexve as cam'bonﬂage so
that it can blend in with its surronndings and will not be spotted easily by
X.

Q31b) It has gills to take in dissolved oxygen.

Q31¢) It is ha amphibian and all amphibians'hav#moi’st skin as an outer-
covering. B ‘

Q32a) i: Respiration
ii: Germination

Q32b) Water in the soaked seeds gained heat and evaporated. When the
warm water vapour eame into contaet with the cool inner surface of the
bottle, it lost heat and condensed into water droplets. There was a rise in
temperature as the seeds carried out respiration.

Q32c¢) 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 cotton wool and double-layered glass contains air pockets and air is a
poor conductor of heat, and reduces heat loss.

Q33a) Sefaup 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. ‘

Y



Q34a) R as it has many long roots that hold the soil ﬁrmlytogeﬂ:er thus the
" least amount of water and soil was collected in the cup. By planting R, the
roofs can help io prevent soil erosion and la ndslides even dnrmg high
ramfal]s

QS4b) Growmg more plants reduces the rate of global warming as plants
take in carbon. dlomde 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. breaﬂ:ed 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 sapplied to the small 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 becarne cooler faster than A.

Q36b) By licking its forearms, P is putting a Iayer 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
50kg: Matena] R

Q37c) 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 force.



Q38b) W as it compressed the mosi with the same amount of load on it
which means that it is the most elastic and will compress the most with the
smallest load.

Q338c) Z. It has the stiffest compression spring and would push the clown
out of the box with greater force.

Q39a) Different amounis of water would require different amounts of heat
energy to raise its temperature,

Q39Db) P as it is the poorest conductor of heat as the temperature of the
water containing P increased the least which means that it will pot conduct
" heat from the iron to M as fast, so Sam’s hand will not be scalded

Q39¢) B. It has a larger surface area in contact with the cold ir in the
refrigerator and Joses heat to the cold air faster.

Q40a) The copper weight will gain heat from its surroundings and expand.
It will be connected to the contacts 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 make it a temporary magnet which will attract X and prevent
it from.completing the circunit 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



