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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 correct answer.
Make your choice (1, 2, 3 or 4) and shade your answer on the Optical Answer Sheet.
(56 marks)

1. Four pupils saw an organism at the zoo as shown below. They identified it as a mammal.

All four pupils made statements about the organism they saw.

Alice: It has four iegs.

Samy; It has hair on its body.
Ramu: It breathes through its lungs.
Mei Mei: It produces mitk for its young.

Whose statements could conciude that the organism was a mammal?

(1) Alice only

(2) Samy and Ramu only

(3) Samy and Mei Mei only

(4) Alice, Ramu and Mei Mei only

2. The diagram below shows a plant cell.

Which two parts can be found in animal cells?

(1) PandQ
(2) PandR
(3) Qand$§
(4  Rand$8
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3. Piant Q grows by wrapping itself tightly around cther plants.
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A gardener cut the stem of Plant Q at X. After some time, the part of Plant Q above

X was dead.

What is the most likely reason for the part of Plant Q above X to die?

(1)  There was a lack of food.

(2) There was a lack of sunlight.”

(3) The part above X did not receive water.

(4)  The part above X did not receive carbon dioxide. -

4. The diagram below shows the exchange of gases amongst organisms P, QandR, and

their surroundings during the day.

Oxygen a-~~

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

- . ’
- 4
i P P /
anisi
Organism Organism R

.

.

N

.

>
PP - S

"
-
-
-

Key:
—p 1aken in

-——-—p Given out

Baséd on the diagram, which living things do organisms P, Q and R represent?

P Q R
&) fern grass fungi
2) fungi bacteria fern
(3) mouid femn bacteria
&) bacteria grass fern
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5. The diagram below represents thé human circulatory system, The arrows represent
biood vessels carrying blood to and from the head, lungs, heart and legs.

head I«

jungs

heart

v v

legs ¢

Which one of the following correctly shows the amount of carbon dioxide in
the blood carried by the blood vesseis A, B, C and D?

)
@
(3)
4

Blood poor in carbon dioxide

Blood rich in carbon dioxide

Aand B Cand D
Band C AandD
Band D Aand C
CandD Aand B

6. . The diagram below shows a food web in a community.

(1)
)
3)
4)

291

W +— X —7z

NP

Which one of the following correctly identifies organisms W, X, Y and Z?

Producer Prey Prey and predator Predator
X Z Y w
X Y Z w
W X Y Z
W Y Z X
4
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7. Wendy counted the number of organisms in a habitat. She recorded her
observations in the table below.

Type of organism Number of organisms
Butterfly '
-| Fish

Frog
Caterpiliar
Tadpole

Water lily
Hydrilia

Water hyacinth

N oSN

Based on Wendy's table, which of the following statements is correct?

(1) There are 7 water plants.

(2) There are 8 communities.

(3) There are 5 populations of animals. -
(4) There are 6 populations of plants and animals in total.

8. The graph below shows how organisms P, Q and R in a habitat are affected when
organism F is introduced at point E.

A
Mumber of !
organisms 3 p
+
e, s oot o v ."""';'?'\.'-- Q
R
H » Tims
E

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

A Ris eaten by F.

B F is a food producer.

c P and Q compete for food.
(1) Aonly

(2) AandB only
(3 BandConly
4 A BandC
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8. The graph below shows the amount of food that was digested in different parts of the
human digestive system.

Part X

Parts of

the
digestive Mouth -

sysfem
] Amount of

b

" digested food

Which part of the digestive system is represented by Part X?

(1) Anus

(2) Gullet _

(3) Small intestine
(4) Large Intestine

10. The diagrams below show the life cycles of two insects.

FN
\ﬁﬁ/?

a

Life cycle of Life cycle of
Insect A Insect B

Based on what you can observe from the life cycles above, which of the following best
describes a similarity of the young of both insects?

(1) They look like their parents,

(2) They go-through the pupal stage.

(3) They have more legs than their parents.

(4) They live in the same habitat as their parents.
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Ofivia cut a brightly-coloured fruit in half and observed that it contained rnany
seeds as shown in the diagram below.

Based only on her observation, which one of the following statements is
definitely true about the flower that this fruit has developed from?

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

The flower has many ovules.

The flower has many ovaries.

The flower produced many pollen grains.
The flower has been pollinated by animals.

Which of the following is/are behavioural adaptation(s) that will help an animai to
escape from its predators?

oo WX

(N
(2)
)
(4)

Having soft pads on paws

Moving quickly and without making any sound

Decorating the nest with colourful pebbles and flowers

Having body covering that has similar colours as its surroundings

B only

B and C only

A and D only
A, C and D only
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13.  Daphne wanted to find out if the presence of chemical J in water would affect
the growth of organism V. She used the set-up below for her experiment.

0o —=< >
—— beaker
200m| of
water with— — — — ]
chemical )\ oy gy ©195MSm ¥
Which one of the following set-ups should she use as a control for her
experiment?
@) @)
id lid
beaker— beakerh
200ml of 200mi of
chemical J | — water—|
organism V - organism V-
®) id (4) N
beaker. beaker—__ X
2
200ml of wg(t)::t»giih
\ \
water chemical J
organism V - organism V
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14.  Ameer collected four different soil samples M, N, P and Q. He poured the same
amount of soll sample into & funnel with its end plugged with some cotton wool. Then
he poured 200 m! of water onto each soil sample as shown below.

soil sample

cotton wool

funnel

beaker

He measured and recorded the amount of water collected in the beaker 15 minutes
after the first drop of water flowed out from the funnel into the beaker.

He recorded his results in the table below.

Soil Sample Amount of water collected after 15 minutes (ml)
M 110 .
N 60
P 150
Q 90

* Which soil would most likely be found in the desert?

(1)  SoilM
) SoilN
(3) SoilP
4) SoilQ
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15. 8ean conducted several tests on materials A, B, C and D. He recorded his results in
the table below. A tick (V) indicates the presence of the properly and a cross (X)
indicates the absence of the property.

Materials
Property Al B¢ D
Flexible X v X v
Break easily when dropped v X X X
Waterproof \ v v X

Which material, A, B, C or D, is most suitable to make the tyre of a ¢ar?

(1 A -
2 B
(3 €
4) D

16. Ali set up the following experiment in a dark room. A light sensor was attached onto the
- screen and gave a reading of 50 units.

Hight sensor

torch

What should Ali do to get the smallest possible shadow, and what will be the possible
reading on the light sensor?

Action Light sensor reading {unit)
(1) | Move the torch nearer to the wooden block 70 :
(2) | Move the screen nearer to the wooden block 30
(3) | Move the torch away from the wooden block 30
(4) { Move the screen away from the wooden block 70
10
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17. Sharon was able to amange four bar magnets as shown below.

Ta

B

C

D

¥

E |

G

H

www.sgexam.com -

Which of the following is another possible arrangement for the above magnets?

m.

3

C
B D
E
b - F

4

4

H
C D| G
E
B Al E

18. Ahmad has four identical containers filled with different am‘ounté of water. The water in
each beaker is 50°C, He heated four identical metal balls to 80 °C and dropped a bail
into each of the beakers at the same time.

298

Which beaker of water will have the lowest temperature at the end of one minute?

Q)
@)
(3
(4)

oo wr

(K
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20.
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At 30°C, substanceb Z has a definite volume and does not take the shape of the
container. However, at 200°C, substance Z can be compressed.

" Which one of the following is most likely theé melting point and boiling point of

substance Z7
Melting point of Z Boiling point of Z
) 15 200
) 25 120
(3) 35 . ' . 180
4) 45 | 300

The diagram below shows the side view of a roller coaster ride.

roller coaster r S
car \ XL ‘». {
.'¢ ..’ ...... *
I ..n y ."i
op R—s; :
[] v
d , ;

»,
'y,
b

+
* - .
*, ,“’ “vag,
%, * ,:'. *Stupsspoear cenNBURE PR
6y st .
Sraashynuer?

At which point along the ride would the roller coaster car have the most kinetic energy?

(1)
(@)
3
4)

nwBOY

12
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21. Ken had two similar thermometers and a glove on a table. All these items were at room
temperature at the beginning. He then placed one thermometer inside the glove and the
other one on the table. The room temperature stayed constant.

thermometer

What would he observe about the readings of the thermometers after some time?

¢y
{2)
3
)

The readings of both thermometers would be higher than room temperature.

The readings of both thermometers would be the same as the room temperature.
The reading of the thermometer in the glove would be lower than the one outside.
The reading of the thermometer in the glove would be higher than the one outside.

22. A potted plant was dropped from point P to point Q as shown in the diagram below.

)
)
3)

ground
Which of the following is correct?
Potential ensrgy of the Kinetic energy of the
pottad plant from:Pto Q potted plant from P to Q

decreases increases
decreases decreases
increases remains the same

remains the same decreases

(4)

13
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23. Sandra set up the following experiment. When she released the ball, it travelled down -

the ramp and stopped at point C.
ball
block — Y ' /contamer
plank
& &
point Z point C

Without changing any of the apparatus, which of the following would most likely allow
the ball to travel further in order to.hit the container?

(1) Apply oil on the ball.

(2) Move the block to point Z.

(3) Release the ball from point Y.
{4) Wrap the plank with sandpaper.

24, Study the diagram below. When the plunger is pushed all the way in, ali the air
" from the pump goes into the metal container.

metel contalnar

R R R R A
R :

1000 o of &

Which one of the following shows what happens to the volume and mass of air in
the metal container when the plunger is pushed ail the way in?

Volume of air in the metal | Mass of air in the metal
container container
(1) lincreases Increases
(2) | remains the same _ remains the same
(3) | remains the same increases
(4) {Increases decreases
14
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25, Soo Ling conducted an experiment to investigate the effect of a force applied on four
different springs, A, B, C and D. She measured the length of the spring before and
after a 400g load is attached to the end of each spring. The results are shown in the

-28.

302

graph below.
60
Length 5o 2 original length of
of E\\Q\S i spring
spring 40 §§ .
(cm) N < Jength of spring with
30 § 400g load aftached.
20 =R
10
0
Which one of the springs, A, B, C or D is the stiffest?
(n A -
(2) B
3 C
4 D

Neison taped a balloon firmly to a oy car to create a ‘balloon racer as shown in the
diagram below.

rubber band
balloon

rnmmnne-  (Jiraction X

tape

whesl :
‘@ Q: flat ground

When the rubber band was removed, air rushed out of the balloon, producing a

force.

This force caused the balioon and the toy car to move in direction X because this

force was greater than the
(1)  weight of the toy car and the balloon
(2) weight of the balloon and the wheels
(3) friction between the wheels and the ground

-4

friction between the balloon and the toy car
15
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27. Jun Xiong measured the mass of a magnet on an electronic balance. He recorded his
resyits in the table below,

Magnet Mass (units)
A 95
B 100

He then set up the experiment shown below. He placed Magnet A on a spring balance”
with its north-pole facing Magnet B's north-pole and observed the readings on the spring

balance and electronic balance respectively.

spring balance

north-pole of MagnetA ——

north-pole of Magnet B —

pan

electronic balance

Which of the following could possibly be the readmgs on the spring balance and
electronic balance?

1
(2)
3
(4)

303

Readings on spring balance

Readings on electronic balance

Less than 95 units

More than 100 units

More than 85 units More than 100 units
More than 95 units l.ess than 100 units .
Remained at 85 units Remained at 100 units
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28. Vishnu set up four electrical circuits using identical batteries and identical
buibs. The batteries and bulbs are working properly.

T
It
b

g
b4

Bulb W

X
1
i

aun:*.r'@,L i Bubb
Y

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

®

-
v—

——————

©®

A Bulb W is the brightest.

B Bulb Z is dimmer than Bulb W.

C Bulb Z is brighter than Bulb Y.

D Bulb X and Bulb Z have the same brightness.
1) C only

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

End of Booklet A
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For'quesﬁons 29 to 40, write your answers clearly in this booklet. The number of marks
available is shown in brackets [ ] at the end of each question or part question. (44 marks)

29. The diagram below shows a human arm.

bone in
lower arm

bone in
upper arm

(a) Based on the diagram above, which two systems are needed to work together to

straighten the arm? 1]
M System 1:
(i) System2:

(b) State two substances the circulatory system delivers to the am to

release energy for the arm to move. 1]
-(c) Name ali the parts that make up the circulatory system. [1]
2 Score 3
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30. Melissa wanted to find out which part of a river has the most decomposers. She
collected equal volumes of water samples from different locations, A, B and C, along a
river. She measured the amount of dissolved oxygen and carbon dioxide in each water
sample and showed the results in the following graph.

Amount of Carbon dioxide [

dissolved 0 o
gases / Xygen f
units

(&)

(b)

)

307

J- 3

A

Locations
Arrange the water samples from locations, A, B and C, in increasing number of
decomposers in the boxes below. 1

» Increasing number
of decomposers

Locations

What kind of environmental condition would speed up the rate of decomposition of
dead matter in the river? [1]

Melissa wanted to introduce a large number of floating water plants into the river to
increase the amount of dissolved oxygen in the water. Explain why this suggestion
may not work, [1]

Score
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31.  The diagram beiow shows two fruits, Q and R

Bala made some observations about the seeds from both fruits and recorded them in
the table shown.

Seeds from fruit Q Seeds from fruit R
small and hard light with transparent wings

(@) Based on the infarmation above, explain how fruit R dispersed its seeds. [2]

(b)(i) After the seeds from fruits Q and R had been dispersed, the posmons of their
seedlings are indicated in the diagram beilow.

Place a tick (¥') in one box to identify the correct position of the parent
plant of fruit Q. 1]

wind direction

e LA

O

o
© 6 09 05 ©
o O '®)

o ©O

(i) Explain your choice in (b){). 1

4 Score
4
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32. Study the food web below.

3%
U
W
X
Y. _
(a) How rhany food chains are there in the food web above? [1]

-(b) Classify all the organisms in the food web by writing the correct letter, U, V, W, X,
Y and Z, in the boxes of the chart below. You may write more than one letter for
each box. (2

organisms

' 1
I |
food food consumer
producer

| |

plant-eater plant-and- animal-eater
animal-eater

l | l

(c) If a disease has wiped out organisms U, X and Z in the community, what can
organism Y do to survive? . 1

Score

309
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33. Animal S releases a sweet substance which will attract animal R. Animal R feeds on

this sweet substance. Animai R fights off attacks from other insects that feed on animal
S. A

animat R

animal 8

(a) How do animal R and S benefit from this relationshi;i?
() Benefit for animail R:

1]

(i) Benefit for animal S: ' [1]

(b) The graph below shows how the population of animal R changes over a period of
time. '

Using the legend provided in the box, draw on the same graph to show how the

population of animal $ changes over time. 1
4 Legend
Numberofy e =Egenc )
organisms animal S
SR Bl animai R

v

Time

(c) Based only on the information provided, explain how the population of animal 8
would be affected if a disease struck and kiled most of the animal R. [1]

Score
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34.  Ann bought some hot buns from a stall. The hot buns were placed in a box as shown
below.

hot buns
“inside the box

When she opened the box, she observed that the buns were wet.

{(a) Explain why the hot buns in the box became wet. [2]

At the next visit to the same stall, she bought two boxes of hot buns, A and B. Then,
she asked the stallholders to poke holes on the boxes as shown in the diagram below.

Box A Box B
(b) When she opened the boxes, she observed that the buns in box A were wetter
than the buns in box B. Explain why, 1]
Score
7 3
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35. Mary conducted an experiment as shown in the diagram below.

paper spiral

boiling water

www.sgexam.com -

A paper spiral was hung above the pot of bolling water. After some time, the paper spiral

started to spin.

(@) Fill in the blanks below to show the energy conversion.

energy

(in the boiling water) (in the rising hot air)

312

Kinetic energy

1

energy

(in the moving paper spiral)

Score
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Mary decided to repeat the same experiment to find out how the exposed surface
area of a container affected the average number of spins made by the paper spiral in
one minute.

The table below showed the results.

Exposed surface area of Average number of
container {cm?) spins (per minute)
200 3
400 5
600 8
800 i2

(b) Based on the results above, state how the average number of spins is affected by the
exposed surface area of the container. [1]

(c) Twenty holes were punched on the same paper spiral and the experiment was
conducted again using a container with an exposed surface area of 800 cmZ.

0] How wouid this change affect the average number of spins made by the

paper spiral? ]

(i)  Explain your answer in part (i) [1]
Score

9 3
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36. Lisa wants to find out how well the remote control switches on the television when
different objects are put in front of it. She‘holds a piece of writing paper in front of the
remote controf and is able to turn on the television.

Then, with every step she walks backward, she turns on and off the television using
the remote control until the remote control cannot fumn it on. She repeats the same
steps with different objects.

object placed in
front of the remote
control

remote control

television

The table below shows her resulis.

Object Distance from TV before the remote control
does not work (number of steps)
foolscap paper 7
clear plastic bag 20
aluminium foil 0
fracing paper 10
book 0

(a) Lisa's elder brother says that she should not use the book to test as it is unfair.
Give a reason why he thinks so. : 1]

10 Score 1

314
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(b)  Lisa's brother repeats the experiment to check the results. For each object, he takes
fewer steps than Lisa before he is not able to use the remote control to switch on the
{elevision.

Suggest a reason why this happens. 11

(c) Suggestone change to obtain more accurate results in finding the distance from the
television before the remote control does not work.
{1

{d) Lisa sees a pattern in her results. She concludes that remote control uses light to
switch on the television.

How did Lisa conclude from the data collected that remote control uses light to
work? [1]

Score
11 . 3
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-37. Ray set up the experiment shown below.

 Setup A

He: released the wooden block from the top of the ramp and measured the distance
travelled by the block and the time taken. His results are shown in the graph below.

distance (em)

D

0

2 time taken (s)

Ray repeated the experiment by applying oil o the surface of an identical ramp.
(a) State which graph, P, Q, R or 8, correctly represents the set-up with oil added to

the ramp. 11
distezpce (cm). ‘
P Q R S
’ y :
60 A S
/‘ I'I /:
/.-' /I /
7’
# - P’ "4
e T
f".. ” ”
'4'""‘ - - " -~
"’:-»-’:‘..:.'.:'"/

2 time taken (s)

Graph:

Score

12
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(b) Explain why you chose the graph in (a).

www.sgexam.com

(c) Without changing the plastic ramp, suggest one change to set-up A so that the
wooden block will take a longer time to reach the bottom of the plastic ramp. [1]

13

-Score
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38. The diagram below shows a bow and arrow and when the string of the bow was
pulled back 30cm from its original position. "

string of bow

arrow X

bow

{a) Write down the forces acting on arrow X. [1]

When the string was released, .arrow X travelled in the path as shown below
before hitting the ground at point K.

path taken
~ by arrow X
~ oy

=

~
-~ ~‘jK

J ——
_"~'-—~-q—
-~
-
"~
bl

(b) Interms of forces, explain the movement of arrow X from the point it was released
at J 1ill it hit the ground at K. 2}

{c)  The activity was repeated with a similar-sized arrow, Y, of a greater mass. Draw
the path taken by arrow Y in the diagram above. 1

Score

14
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Vanda wanted to find out how different amount of light affect the rate of
photosynthesis. She used three similar glass containers and wrapped each container
with different materials, X, Y and Z. She then covered the opening of each container
with thick cardboard as shown below.

thick cardboard
datalogger

! )
RN <7172 1. s Ry .
height of (i) i,
space -
above
water: h
/ J
Container 1 Container 2 Container 3

(wrapped with Materiat X) {(wrapped with Material Y)  Twrapped with Material Z)

To measure the amount of carbon dioxide present in the water, she added a
sensor into each container fo measure the amount of carbon dioxide using a data
logger. She then left the set-ups near the window for 4 hours and obtained the results
as shown below.

Material | Initial amount of carbon dioxide | Final amount of carbon dioxide

. (units) (units)
X 12 1
Y 12 17
Z . 12 5

(a) Based on the results above, put a tick { v° ) in the correct column to indicate if

each of the following statements is “True’ or 'Faise’. 2]
Statement True False

(i) | Z could be made of cardboard.

(i) 1Y is most likely a translucent material.

(i) | Z allows less light to pass through than X_

(iv) | X can be used to make a windscreen of a car.

(b) Vanda wanted to grow fully submerged water plants in a tank. Based on the
results above, which one of the above materials is best suited for making the tank?
Explain your choice. 1]

15 Score
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40, Melissa set up an experiment shown below where a wire was coiled around an iron bar
-in the circuit shown below.

——iron bar

el |
o9

s 2l o
{ —positien £
~o

steel ball P

mefal contacts

An object Y was used to connect point C to D in the circuit. Melissa observed that ball P

moved repeatedly between the iron bar and the metal contacts until object Y was
removed.

(a) What is object Y? 1}

(b) When object Y was connected between points C and D, explain how ball P moves
to position E? [2}

Score

18
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Melissa then added bulb A to the same set-up, as shown below.

)

[ o—

}

——iron bar ® bulb A

( v—position E

) steel ball P

@ O
cC D

metal contacts

{d) When object Y was placed between points C and D, describe what will Melissa
observe for Bulb A when ball P moved repeatedly between the iron bar and the
metal contacts? {1

End of Booklet B Score

17
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(BOOKLET A)
Q1 3 Q2 4 Q3 3 Q4 3 Q5 4
‘a6 | 1 | a7 | 4 | 1 Q@ | 3 | aw 2
Q11 1 Q12 1 Q13 3 Q14 3 Q15 2
Q16 3 Q17 3 Q18 1 Q19 3 Q20 2
Q21 2 Q22 1 Q23 1 Q24 3 Q25 4
Q26 3 Q27 1 Q28 2
(BOOKLET B)
Q29 ||a) (i) System 1: Muscular system

(i) System 2: Skeletal System

b) Oxygen and digested food

c) Heart, blood, blood vessels

Q30 ||a) |(B)(C),(A)

b) | Moreoxygen and warmth

c) The oxygen produced by the floating water plants during photosynthesis
is released into the atmosphere notinto the water.

Q31 a) Fruit R dispersed its seeds by explkosive and by wind. The seeds of fruit R
were light with transparent wings to allow It to stay in the air for a longer
time and the fruit wall of fruit R splits open forcefully when ripe and be
dispersed far away from the parent plant

b) | (i)

wind direction
O o / / /
O V4 OO . .

O

0o °

@)
O o O

o)
O @)
o

(i} Fruit Qs dispersed by explosive action. Hence, the seeds are clustered
around the parent plant.

Q32 a) 5 food chains

b) Food producer | Plant-eater Plant and Animal eater
animal-eater
W U X V,ZY

c) Organism Y can adapt and feed on V.

i
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Q33 |ja) (i) Animal R feeds on the sweet substance produced by animal S.
(i1} Animal S would get protection from animal R against other irisects. S
gets protection from predators. :
b) o
Legerid !
zl;gz:;r,z animal § 1i
ammalR
c) The population of animal S would decrease. There would be less animal R
to fight off attacks from other insects that feed on animal S.

Q34 ||a) | warm water vapour from the buns in the box came into contact with the
cooler surface of the box, lost heat and condensed into water droplets
which dripped back onto the buns.

b) Less warm water vapour in Box A could escape as there were less holes on
Box A then Box B. Hence, more warm water vapour in Box A condensed
and the buns in box A were wetter.

Q35 a) Heat - Kinetic energy -> Kinetic energy

b) | As the exposed surface area of the container increases, the average
number of spins increase. ' ' '

(¢) | (i) The average number of spins made by the paper spiral decrease.
(i) The paper spiral will have less exposed surface area to the rising hot air,
hence, less kinetic energy will be transferred from the hot air to the paper
spiral. :

Q36 || a) The book is of a different thickness as compared to the other objects.

b) Lisa’s brother took a larger steps than Lisa.

c) Use a ruler to measure the distance.

d) The remote control only worlds worth objects that allow light to pass
through.

Q37 |} a) Graph: P

b)- | Oil reduced friction between the block and the ramp, Hence, the block
travelled down the ramp faster. B
c) Decrease the height of h
Q38 || a) Elastic spring force and frictional force
b) | The string when released exerted elastic force on X to move it forward. X
feli to the ground as gravity was acting on it
Q39 {|a) {i) (it) (iii) {iv)
False False Truth Truth
b} | Material X. It allowed the most light to pass through. Hence, the fully
submerged water plants could trap the most light to photosynthesxs and
make the most food.

Q40 ||a) | Battery '

b) " | Aclosed circuit is formed. The iron bar become an electromagnetic. it
attracted metal ball P as it is made of an magnetic material.
c)

When object Y is placed between points C and D, Bulb A would blink
repeatedly. S

a
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