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For each question from 1 fo 28, four options are given. One of them is the correct answer. Make
your choice (1, 2, 3 or 4). Shade the correct oval on the Optical Answer Sheet (OAS).

[56 marks]
1 Study the flowchart below.
[ Living things ]
Question A Question B Yo% moss
mushroom
. Yes
Question C penguin
bat
What can Questions A, B and C be?
A B Cc
(1) Does it reproduce by Does it need sunlight to Does it have feathers?
seeds? grow?
Does it reproduce by g .
?
(2) SRS Does it have a stalk? Does it lay eggs?
(3) Does it reproduce by Does it need sunlight to Does it have feathers?
spores? grow?
(4) Boss i roproduce by Does it have a stalk? Does it have a beak?
spores?

(Go on to the next page)
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Rosnah placed 20 worms in the centre of containers G and H. The containers were
divided into sections with different conditions. After five days, she counted the
number of worms in different sections of both containers. The results are as shown
in the diagram below.

light Legend:
o centre of container

N
%‘, 15 worms g~ dark

container G container H

Which of the following characteristics of living things did the experiment show?

A Living things can reproduce.
B Living things can move by themseives.
C Living things need air, foot and water to survive.

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

Gerald placed a cellophane bag, filled with water, into a container of water mixed
with substance X. After one hour, he observed that some substance X had entered

the cellophane bag.

@— beaker —@

before after

Which cell part has a similar function as the cellophane bag?

(1) nucleus

(2) cell wall

(3) chloropfast

(4) cell membrane

(Go on to the next page)



4 The diagram below shows the growth of a seedling.

Which of the following statements are correct?

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

OO w>»

The seedling is able to make its own food at Z.
The seedling needs sunlight to make food at V.

The seedling gets its food from the seed coat at W.
The seed leaves provide food for the seedling at X and Y.

A and C only

B and C only

Aand D only
A, Band D only

(Go on to the next page)
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A plant was placed in the dark for 48 hours, after which one of the leaves was
covered with black paper. The plant was then placed under the sun for 10 hours as
shown in diagram 1. The leaf was tested for starch by adding iodine solution to
parts X and Y of the leaf as shown in diagram 2.

Part X

R—— paper clip

black paper PartY

Diagram 1 Diagram 2

Which one of the following statements explains the observation of the leaf in
diagram 27

Observation Reason
(1) | lodine on part X remains brown Part X did not contain chlorophyli.
in colour.
(2) | lodine on part X tumns dark blue | Part X of the leaf was able to make food.
in colour.
(3) lodine on part Y remains brown Part Y of the leaf was able to make food.
in colour.
(4) lodine on part Y turns dark blue Part Y did not receive any sunlight.
in colour.

The diagrams below show the reproductive systems of humans and plants.

System 1 System 2 System 3

Which parts of System 3 have similar functions to parts J and K of Systems 1 and 2?

Part J Part K

)
(2)
3)
4)

T OO0
O|o|>» W

(Go on to the next page)
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7 Zhi Kai found two different types of plants, Q and R, growing in the same field near a
river. He measured the distance of seedlings of each plant, Q and R, from their parent
plants and recorded the results in the table below.

Distance Number of Number of
from parent seedlings of | seedlings of
plant {(m) plant Q plant R
Oto5 3 19
51010 9 2
100 15 4 0
1510 20 8 0
He also found four different fruits, W, X, Y and Z, in the same field, as shown below.
pr/.> wing-like
AR structure
4 "'.
pod-like
structure
Y o
Which of the following are most likely the fruits of plants Q and R?
PlantQ Plant R
(1) X W
(2) Y Z
(3) W Y
(4) X 4
8 The diagrams below show the circulatory system of a human and a fish. The arrows

show the direction of blood flow in their biood vessels.

Circulatory system of a human
P . S B

Lungs 4 Heart P

Q R

Other parts of the body

Circulatory system of a fish
X

l I

Gills Heart < Other parts of the body
Y Z

Which letters represent the blood vessels which carry blood rich in oxygen?
(1)
(2)
(3)
(4)

P, S and X only

P, S,Y and Z only
Q, R, Xand Y only
Q. R, Y and Z only

(Go on to the next page)
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9 Tristan described activities taking place in three parts of the digestive system as
shown below.

Part | Description

W Food is digested partially.

X Digested food passes through the walls of this part and is
absorbed into the blood.
: Water is removed from undigested food.

Which one of the diagrams below correctly identifies parts W, X and Y?

11

=
|

4

(Go on to the next page)
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10 Nicholas made two cuts, A and B, to remove tubes on the stem of a piant as shown
below.

T
1

The plant was placed outdoors and watered daily. After a few days, he observed that
the plant was still alive and the parts above A and B were swollen as shown below.

A

!

Which of the following statements is correct?

(1)  Food-carrying tubes were removed at A only.

(2) Water-carrying tubes were removed at B only.

(3) Food-carrying tubes were removed at A and B.

(4) Both food and water-carrying tubes were removed at A and B.

(Go on to the next page)
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11 Mrs Chew wanted to test out two different types of carrier, X and Y. She placed 3 kg
of grocery into each carrier and the results are as shown below.

Which one of the following is true about the carriers?

(1) Carrier X is lighter than carrier Y.

(2) Carrier X is stronger than carrier Y.
(3) Carrier Y is more absorbent than Y.
(4) Carrier Y is more flexible than carrier X.

12 Roy prepared four set-ups, W, X, Y and Z to test the strengths of electromagnets.

: A AN N A " ANNAN A
iron_[~ \ ‘ iron_ T ‘ ‘
rod VU UUy rod |7V T T v
| i1}
W X

3 A .
n
rod LU o L

_<--.n
N

Which set-ups should he use to investigate how the number of coils of wire affects
the strength of an electromagnet?

(1) W and X
(2) Wand Z
(3) XandY

(4) YandZ

(Go on to the next page)
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10

The diagram below shows the top view of the stage for a shadow dance.

4 ] —y— hant

\ source
possible Ry
position of stage
dancers \.. AT & N

SHEEED audience

The audience saw the shadows of the dancers on the screen as shown below. The
four dancers, W, X, Y and Z are of the same height.

/ screen
shadow of W——
——shadow of Z
7 \

shadow of X

shadow of Y

Which one of the following diagrams below shows the positions of dancers W, X, Y
and Z on the stage?

() L1 (2)

L]

i Fits

X A

~ - » -

“ - .w ’
e -y P ¢ M
" . o % a ¥ - -
W F 3 3 L7
'~ - . - ~ g , *
s o Nt L
~ £S4 % a

(Go on to the next page)
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Helen poured 100 cm?®of water into a container and fitted a syringe through a tube
to the container. When the plunger of the syringe is pushed in completely, 50cm?® of
air is pumped into the container.

plunger
pushed in
el
/ 1 container with
syringe —capacity of 500 cm?®

| 100 cm?® of water

Which one of the following graphs below best represents the volume of air in the
container when Helen pushed the plunger in compietely twice?

(2)

Volume of air in the
container (cm?)

(M

Volume of air in
the container (cm?)

r 3 r 3
600 -~
500 AL SR e 500 _________
450 ——
, ltimes » times
1 2 plunger 1 2 plunger
pushed in pushed in
(3) (4)
Volume of air in Volume of air in
the container (cm?) the container (cm?®)
r 3 »
500 |-—~————~—
400 }—— 400 —— -
Number of Number of
» times » times
1 2 plunger 1 2 plunger
was was
pushed in pushed in

(Go on to the next page)
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12

Meng placed two similar eggs in two identical containers, X and Y. He then poured
different amounts of water at 100 °C and covered the containers for 10 minuies as
shown below.

—— cover —— i

-------------
—————————————

'lll‘lllli'TII'I'i‘l

l't

€gg

Container Y

Which one of the following explains Meng’s observation of the eggs in containers X
and Y at the end of 10 minutes?

Observation Reason

(1) | The egg in container X is less | The amount of water in container X is greater
cooked than in container Y. | so there is less heat energy to cook the egg.

(2) | The egg in container Y is less | The water in container Y has Jess heat energy

cooked than in container X. to cook the egg.
(3) Both eggs are not equally The water in both containers are of the same
cooked. temperature to cook the eggs.
(4) Both eggs are equally The water in both containers have the same
cooked. amount of heat energy to cook the eggs.

(Go on to the next page)
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13

Ali poured an equal amount of water at different temperatures into three identical
containers, A, B and C.

container A container B container C
water at 30 °C water at 80 °C water at 5 °C

He poured half the water in container A into container B and after one minute, he
recorded the first reading of temperature of water in container B.

Then he poured half the water in container C into container B and after one minute,
he recorded the second reading of temperature of water in container B.

What were the likely readings he recorded?

First reading (°C) | Second reading (°C)
(1) 90 30
(2) 70 40
(3) 20 50
(4) 30 5

Rani placed an ice cube into a box made of material R. After 20 minutes, she
measured the amount of water collected in the box. She repeated the experiment
with a box made of material S. Her results are shown in the graph below.

material R

ice cube

amount of water (mf)

%— material

S

Rani wanted to pack hot food and cold drinks for a picnic using two containers. Which
material of the containers would help to keep the food hot and the drinks cold for the
longest time?

Material of containers for carrying

hot food cold drinks
(1) R S
(2) R R
(3) S S
(4) S R

(Go on to the next page)
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18 The table below shows the state of four substances, A, B, C and D at 22 °C and 78°C.

State of substance
Substance At22°C At78°C
A liquid gas
B solid solid
c solid liquid
D liquid liquid

Which substance is likely to have a melting point of 15 °C and a boiling point of 90 °C?

(1) A
(2) B
3 C
(49 D

12 Two conical flasks were heated as shown below.

test tube

After 30 minutes, some liquid was collected in the test tube. What would be collected
in the test tube?

(1) Water

(2) Red-coloured water
(3) Blue-coloured water
(4) Purple-coloured water

(Go on to the next page)
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20  The diagram below shows the floor plan of a house. The temperature in each room is
different as the air-con unit in each room is set at a different temperature. All the windows
are made of the same material. After a period of time, water droplets are observed on
the inner or outer window surfaces as shown below.

. 1 closed door
S |
B window
living room O unit of water
S —
study bedroom
= e}
)
kitchen woleit
r-Q-Q——. I—Q_'I
e mmr—

Floor plan of a house

Based on the information above, which of the following correctly shows the rooms
arranged from the highest to the lowest temperature?

Temperature of rooms
Highest « » Lowest
(1) kitchen toilet living room bedroom study
(2) living room toilet kitchen bedroom study
(3) toilet kitchen bedroom study living room
(4) study bedroom living room toilet kitchen

(Go on to the next page)
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21 Two circuits were set up as shown below with objects A, B and C.

& &

bulb lighted up bulb did not light up
The objects, A, B and C were arranged to form a new circuit below.

il

How many bulb(s) would be lighted up in the new circuit?

(1) 1
2) 3
(3) 4
(4) 6

22 Four circuits, P, Q, R and S were set up as shown below.
Circuit P Circuit Q Circuit R Circuit S

—ii _ 1|'|||l? i1} i
—®—®~<§% o 3 lgxgg’ g

_®_®_

X %Y
X
Which one of the following arrangements shows the increasing brightness of bulb X
correctly?
Dimmest < > Brightest

1) P S R Q

(2) Q R S P

(3) R Q P S

(4) S P Q R

(Go on to the next page)
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23 Mr Bala engaged an electrician to install two light bulbs, a fan and two switches, A
and B, in a bathroom. He had the following requirements as shown in the table below.

Switched on

Effect

Both Aand B

Both light bulbs will light up
Fan will turn on

A only

One light bulb will light up
Fan will turn on

B only

One light bulb will light up
Fan will turn on

Which one of the circuits did the electrician set up for Mr Bala’s bathroom?

(1)

(2)

3 (4) e
[ A B I
sm Fan m ®
® L
A B

24 The diagram below shows 3 balls, D, E and F of equal mass supported by strings or

a stand.

Which one of the following statements is true?

(1) Ball D has more gravitational potential energy than ball F.
(2) Ball F has more gravitational potential energy than ball E.
(3) All three balls have the same amount of gravitational potential energy.
(4) Ball E has the same amount of gravitational potential energy as ball F.

(Go on to the next page)
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25 A piece of crushed paper was thrown info the bin. It moved from position Ato B angd
io C before falling into the bin as shown below.

Which of the following is correct?

Potential energy of the Kinetic energy of the
crushed paper from Ato B | crushed paper from B to C
(1) decrease decrease
(2) decrease increase
(3) increase decrease
(4) increase increase

26 A compressed spring was used to push a block on cement surface as shown below.
When the spring was released, the block would slide along the surface before

stopping.

block
(?.t.‘?ff_{ed) block compressed
i (sliding) spring

5\\\ " e block
N

N \\ N g\x\\\g\\\ e \\?

2

cement
surface

Which of the following shows the forces acting on the sliding block at position Z?

Elastic spring force Frictional force | Gravitational force
(1) yes yes yes
(2) yes no yes
(3) no yes no
(4) no yes yes

(Go on to the next page)
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27 A basketball was thrown and it bounced up and down repeatedly on the floor before
coming to a complete stop as shown below.

thrown @

@ @ @@ stopped

Which of the following graphs best represents the gravitational force acting on the

basketball?
(1) Gravitational (2)  Gravitational
force (unit) force (unit)
[ I
Time (s) Time (s)
() Gravitational (4)  Gravitational
force(unit) force (unit)
i [
Time (s) Time (s)

(Go on to the next page)
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28 Ewen hung three springs, X, Y and Z. of the same length. He added loads onto each
spring and recorded his results in the graph as shown below.

Extension (cm)
i

Mass;f load (g)

The springs are joined and fixed to a wall and 10 unit force is used to stretch them
as shown.

Which of the following shows Ewen's observation?

(1 AL r:>10unitforce
(2) RAMARY t::>10 unit force

(3) RN L |:>10 unit force

(4) A . =>10 unit force

End of Booklet A
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For questions 29 to 40, write your answers 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 system. (espitatory system

nose
(a) Other than the nose, label the other two organs of the human system. 1
{b)  State the function of the human system. 13

(Go on to the next page)



30 Rui Han wanted to investigate the conditions needed for photosynthesis in plants.

(@)  Describe the process of photosynthesis. [1]

Rui Han prepared four set-ups, W, X, Y and Z, for his investigation as shown below.

\ /G E':f“ Y T light \ 77 light
4 Y4 v/

-

- - P
- - -

@ : _. = sni ‘__‘-‘ water ..__.'.—'_-'.
% «% %-—u— plant :_' 'E :—
L/ \&/ "

set-up W set-up X set-up Y set-up Z

(b) Wﬁich set-ups must be compared to conclude the effect of each variable on the rate of
photosynthesis? [2]

Variable Set-ups to compare
Amount of sunlight

Amount of carbon dioxide

(Go on to the next pagg)



31 A group of scientists conducted an experiment to find out how quickly bacteria Z can
reproduce when it is kept at different temperatures. They found out that 100 units of
bacteria Z can cause food poisoning and tabulated their results below.

Amount of bacteria Z (units)
Temperature
°C) At the start of At the end of
experiment experiment
5 15 19
20 15 100
35 15 375
50 15 300
65 15 110
80 15 40
95 15 7
(@)  How does the amount of bacteria Z change with temperature? [1]

(b) Based on the results, suggest why the temperature of a refrigerator is usually kept at 5°C.
Explain your answer. (2]

(c)  Some food containing bacteria Z was cooked at 95°C and then Jeft at room temperature
for a day. Based on the results, explain why the food is still unsafe to eat. [11

(Go on to the next page)



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

(a) State two differences between the life cycles of the two insects. [2]

(Go on to the next page)



Dengue fever is a disease caused by the dengue virus which is transmitted to humans
through the bite of an Aedes mosquito. A group of scientists studied the effect of the
surrounding temperature on the life cycle of the Aedes mosquito. Their results are shown

below.
Temperature (°C) Number of days for one
complete life cycle
28 18
30 i6
32 14
34 12

They studied Singapore's average daily temperature and the number of dengue cases
from January to June and plotted two graphs as shown below.

A
average
temperature
(C)

| ] | | .

F 3
number
of dengue
cases

Jan Feb Mar Ai)r M'ay Jun

L

| J | ] L

Jan Feb Mar Apr May Jun

L

(b) Based on the information above, explain how the change in temperature affected the
number of dengue cases among humans. [2]

(Go on to the next page)



33  Elise conducted an experiment using the same type of plants placed in three set-ups,
W, X and Y. 8he removed some leaves from plants W and X. Equal amount of water
was given fo each plant and a layer of oil was added into each beaker.

oil oil

water ——
& water

Set-up W Set-up X Set-up Y

She left the set-ups in a brightly-lit room and measured the amount of water left in each
beaker over the next five days. Her results are shown in the graph below.

N
Amount of
water left in
beaker (ml) Set-up X
Set-up W
Set-up Y
0 -> Time (days)
(a) Elise made a mistake when drawing the graph. Which line was drawn incorrectly? Explain
why. [2]
(b) Did Elise conduct a fair experiment? Explain your answer. [1]
3

(Go on to the next page )



34 During car races, drivers must wear a safety helmet to protect their head. The safety
helmet has a transparent shield. Lewis observed that when he breathed out heavily, the
inner shield had a misty patch and he could not see through it clearly as shown below.

(a) State a physical property of the helmet that protects Lewis’ head from injury. 1]

(b) What is the state of matter of the misty patch? 1

(c) Ekpiain how the misty patch formed on the shield. [2]
4

(Go on to the next page)



35 Mike dropped some food into a container filled with water at a level too low for his pet
bird io reach as shown below.

food ~

water —t-

The bird picked up some stones and dropped them into the container.

(a) What would happen to the water level in the container when the bird dropped in the stones?
Explain your answer. [1]

A water tank used for flushing a toilet bowl requires three litres of water to fill the tank to
level L. Mike added a plastic bottle filled with stones into the water tank as shown in the

diagram below.
water tank—-é-

-
el

flush button

plastic bottle —

He then observed that only two litres of water were required to fill the tank to level L.

(b) . Based on the information given, explain how Mike's action had helped him to conserve
water. (1]

(Go on to the next page )



36

(2)

(b)

(c)

(d)

10

Mandy clamped object Z to a retort stand and tied a metal clip to the retort stand with a
string of length 30 cm. When she held up the metal clip near object Z and let go, the
metal clip remained in the air as shown in Figure 1.

A B
object Z _.I:P,:, object 21___111:
1 1
B [—retort A —retort
metal clip _v stand stand
t 2
]
30 cm, string
1 I 1 | |
Figure 1 Figure 2
State the main forces acting on the metal clip in Figure 1. [11
Explain why the metal clip did not drop. [1]

Mandy repeated the experiment with objéct Z flipped over as shown in Figure 2.

What would she observe of the paper clip? [1]

Mandy changed object Z to magnet Q and found that the metal clip dropped. However,
when she used a longer string of length 35 cm, the metal clippcd remained in the air.

Give a reason why using a longer string of 35 cm will prevent the metal clip from dropping.

[2]

(Go on to the next page)
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37 (a) State what is temperature. (1]

Linda wanted to make some ice using two identical containers, A and B. She poured in
different amount of water at the same temperature into both containers and put them into
the freezer as shown below.

Container A Container B
200 ml of water 800 ml of water
(b) Which container of water will freeze first? Explain your answer. [1]

Linda used container Z that is waterproof to make ice. After the water froze completely in
container Z, she twisted container Z to remove the ice as shown below.

container Z

(c) Based on the diagram above, state another physical property of container Z that allowed
the ice to be removed easily from it. (11

(Go on to the next page @
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38 When Adam shone a torch at the solar panel on top of his toy car, it moved forward from
a flat surface and then up a slope.

solar panel

moving forward

(a) Fillin the boxes below to show the energy conversion as the toy car moved forward up the

slope. [2]
light 5 > > +
gy energy energy energy energy
(torch) (solar panel) (circuit) (moving toy) (toy on the slope)
5 heat
energy
(between wheels
and slope)
% sound
energy
(toy)
()  Adam observed that the toy car moved slower when moving up the slope. Explain, in terms
of energy conversion, why the toy car moved slower. [2]

(c)  Without changing the toy car and the surface it was moving on, suggest a way to make the
toy car move faster on the flat surface. (1

(Go on to the next page)
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(a)

(b)

13

lvan set up two electric circuits, A and B, as shown below, to test a hypothesis. He
compared the brightness of the bulbs in each circuit by using a light sensor and a
datalogger.

A1l i

Circuit A Circuit B
State a possible hypothesis that lvan was testing. [1]
State the variable that was changed. [1]

Figure 1 below shows a plastic disc fixed with five metal pins A, B, C, D and E. Figure 2
shows a circuit tester with clips P and Q attached to the wires.

plastic disc clip P {1

metal pin 5 clip Q

Figure 1 Figure 2

lvan connected some of the pins on the plastic disc with wires. He then connected clips P
and Q to different pairs of pins in turn and recorded his results in the table below.

Pin connected to P Pin connected to Q | Did the bulb light up?
A C yes
B C no
Cc E no
D A yes
E D no |

(Go on to the next page)
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(c) Draw on the diagram below to show the connection of wires on the plastic disc and clips

P and Q of the circuit tester when connected to pins A and C. [2]
m ﬁ
Q
Eo oB L

§ O

D

(@l

(d) Would the bulb light up when clips P and Q were connected to pins C and D? Explain your
answer, (1]

(Go on to the next page)
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(a)

(b)

15

The diagram below shows John pulling a load up a slope using a spring balance. He
repeated the éxperiment for different values of angle x.

The table below shows the results of the experiment.

Set-up | Angle x Pulling force
(degree) (unit)

A 80 9

B 60 7

C 40 5

D 20 3

E 0 1
What is a force? [1]
State how the pulling force changes with the angle x. 11

(Go on to the next page )
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The diagram below shows two ramps for wheelchair users to access the viewing platform
in a park. Mr Ravi prefers to push his wife, in a wheelchair, up to the viewing platform
using the long ramp.

= U-turn
v:ievnng piaﬁorm

long ramp

(c) Based on the results in John’s experiment, ex

plain why it is an advantage for Mr Ravi to
use the long ramp instead of the short ramp.

[1]

Mr Ravi notices that there are rows of grooves on the surface of the ramp.

(d)

How do these grooves ensure the safety of wheelchair users on the ramp?

]

End of Booklet B
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processes and so the amount of water should decrease, but the
graph shows that there is no change in volume of water.

b) Yes. e was only one changed variable, which is the number of
oA oh the plant in this experiment.

Q34

ily, the warm water vapour be
breathed out touched the coolerNpner surface of the shield, lost
heat and condensed to form waterdroplets,

When Lewis breathed out hea

a) It would increase. The stones took u sba}{in the container,
causing the water level to rise.

b) The plastic bottle filled with stones topk pp®pace in the water tank,
thus it needed less water to fill the w er@ up to level L, so less
water was used. v

a) Gravntat:onal force and magnetic forcg.

agnet could'--"z"ittr'éi:'"t meta

Q37

a) Ho t or’cold-son in X

b) A. Theré as le alner A, so there is less heat in that
200ml.o ?@2 t will have to be lost to freeze the water
inA than'in

c)\Flexible” %

Q38

ligh potential electrical kinetic P potential
energy energy energy energy ' ¥ energy

b) Some electrical energy was converted to gravitational potential
energy when the toy was moving up the slope. Less electrical
energy was converted to less kinetic energy so the toy car moved
slower. ) ﬁpp'}‘g o'l oo the flal surface.

Q39

a) Light bulbs in circuits are brighter when they are connected in
series.
b) The arrangement of the bulbs.

R




c)

(A gl

d) Yes. C and D are connected so when there were connected in a
circuit it would become a closed circuit and electric current could
flow through so the bulb would light up.

Q40

a) A push or a puli
b) As aW( increases, the pulling force increases.
e

ause the long ramp has smaller angle X.

\-Q\f’@ IBng ramp, less force is needed for Mr Ravi to push his wife
)y
)




Methodist Girls’ School (Primary)
P6 Science Preliminary Examination 2021

Booklet A: MCQ (28 x 2 = 56 marks)

MC | Ans | Explanation

Q

1 (3) | Moss and mushroom reproduce by spores. Mushroom does not need sunlight to grow. A
penguin has feathers but a bat does not.

2 (2) | The worms move to their preferred environment. A is wrong as the number of worms
remained at 20. C is wrong as the worms in both containers survive at the end of the
experiment.

3 (4) | The cello T ag is similar to the cell membrane which controls the movement of
s\ub\s.t\a? ntgririg and leaving the cell.

4* | (3) Sfore its eaves appear, zrseedling does not need sunlight to make food as it obtains

| {s/fogarirom the seed leaves.

5 | Gh

/ lodine will turn dark blue in the presence ®f starch. Excess sugar made by the leaves in the
resence of sunlight will be stored as starc

- T~

anther which contains the male reproductive celjs a rt A is the ovary which contains the

Part J and K contain the male and female reproductife kells respectively. Part C is the
female reproductive cells.

i

More seedlings of plant R are found nearer to the parerit glant so the likely method of
dispersal is by splitting, and fruit Y has a pod-like struc ure which splits open when dry.
Seedlings of plant Q are scattered at random distances from the parent plant and its method
of dispersal is likely by animals. Fruit W has hook-lik ctures which attach itself to

animals' fur, /\ \

M\

Exchange of gases takes place in the lungs an oﬁg&f is absorbed into the blood and
carried to the heart and then to other parts of the hu body. Exchange of gases takes
}»ch in the gills of the fish_sc blood vessel X ¢ blood rich in oxygen.

(2)

e mouth, ‘l,‘gz%ﬁsfoord passes through the walls of the small

Food\is digested partiallyjfrth
intestinegnd is absorpﬁ’ ntg’the b d.\/ removed from undigested food in the large

intestine.

10

()

\-\.\
éi'nkved.és the plant did not die. Two swollen parts above
ion of food due to the removal of food-carrying tubes at
both cuts;

P s
Water-carrying tubes wer. t
each cut indicateg, e‘kg )

11

(2)

Carrier X,is stronger. fﬁén Y due to its ability to withstand the mass of the objects without
breaking, &

12

(4)

In a fairdest, there is only one changed variable. Y and Z have two batteries and iron rod of
the same length but a different number of coils of wire. (Note: set-up X, shorter iron rod).

13

(1)

The dancers nearer the light source will cast bigger shadows as more light is blocked. The
dancers nearer the screen and further from the light source will block less light and cast
smaller shadows,

14*

(4)

The volume of air in the container is 400 cm? (500 - 100 = 400). When more air is pumped
in, the mass of air increases but its volume remains unchanged at 400 cm? as air can be
compressed to occupy the same amount of space in the container.

15

()

A greater volume of hot boiling water will contain more heat energy so the egg in container
X will be more cooked.

16

(2)

1% reading: When water at 30 °C is mixed with water at 90 °C, final temperature of water is
about 70 °C.
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2" reading: When water at 70 °C mixed with water at 5 °C, final temperature of water is
about 40 °C.

17* | (3) | The ice in material S melted less as less water was collected. S is a poor conductor of heat.
To keep food hot for the longest time, the container should be a poor conductor of heat so
that less heat is lost (for hot food) to the surroundings. To keep the drinks cold, a poor
conductor ensures less heat is gained (for cold drinks) from the surroundings.

18* | (4) | At22°C, substance D is in liquid state so its melting point is below that temperature.

At 78 °C, substance D is in liquid state so its boiling point is above 78 °C.
19* | (4) | Waterin the coloured water evaporated into warmer water vapour which came into contact
Y | with the cooler surface of the glass tube, lost heat and condensed to form water droplets
which dripped into the test tube.

20" | (1) | The tempe e kitchen is higher than the toilet so the condensation rate on the inner
surface is greater No condensation takes place in the living room. The
te wer than the bedroom so condensation rate on the outer

/ wmdow is hlgher
21 (2)\}} is an electrical insulator so it does\ot allow electricity to pass through. Therefore
_ 2 in the same electrical pathway as Objech\C will not be able to light up.
22 Qj/ Ibs in parallel circuits will be the brightest. Bul X It S will have more electric
’ urrent passing through as compared to bulb X in so it is brighter.
23 ;| {2 /| The fan must be positioned such that electrical currgn ss through when either swutch
L..L is closed. Each switch must be able to control both Ib? Rd?pendently

24 (4) | | Balls of the same mass and height will have the sam a?‘ndugt of gravitational potential
energy.

25 | (4) \ From position A to B, the height of the crushed pap E!:Ja_ées so gravitational potential
energy will increase. From position B to C, the gray al;ﬁqiigootentlal energy will decrease

\s it will be converted to kinetic energy so kinetic neﬁy reases

26 (4) | Ghavitational force pulls the sliding block down/téw \tbé centre of the earth all the time.
At pwsition Z, there was frictional force betwegh th ng block and the cement surface.

no elastic spring force as the spri was not in contact with the block.

27 | (3) e basketball towards th€ centre¢f the earth. The amount of force is equal to
the weight of the ¢

28 (3) | From the graph, wlﬁ[j?}v m l}ﬂ’t of force is applied, the extension of Y is the most,
followed by Z, and theteast extension. Option 3 shows the correct extensions for th
3 springs.

Booklet B: Open-ended (44'marks

Qn Mark Answer

29a 1 Windpipe; Lung

29b 1 It takes in oxygen and gives out carbon dioxide OR It allows the exchange of gases.

30a 1 Photosynthesis is the process by which a plant takes in water and carbon dioxide and uses

chlorophyll in the leaves to trap light energy to produce sugar and release oxygen.

30b 2

Variable Tubes to compare
Amount of sunlight W and X
Amount of carbon dioxide XandyY
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31a Amount of bacteria Z increases from 5°C to 35°C and decreases after 35°C.

31b 2 At 5°C, the amount of bacteria Z reproduced/increased the least. This ensures that food is
safe to be eaten / prevents food from turning bad easily.

3ic* 1 At 95°C, bacteria Z is still present and it is able fo reproduce when the food cool down to
room temperature.

32a 2 The life cycle of a mosquito has 4 stages but the life cycle of a grasshopper has 3 stages.
The young of a grasshopper looks like its adult but the young of a mosquito does not.
Part of the life cycle of mosquito is spent in water but the life cycle of grasshopper is spent
on land.

32b 2 As the temperature in Singapore increases, the mosquito becomes adults faster/
reproduces faster / life cycle of Aedes mosquito shortens so there will be more mosquitoes
(to bite /U{e(h\rﬁans). leading to a rise in dengue cases.

33a* | 2 Se\%@waiér is taken in by the roots of the plant to carry out life processes and so the

Q unt er should decCrease, but the graph shows that there is no change in volume
/\\ |_of watér.

33b | / )fés, because there is only one changeNariable which is the number of leaves.

34a Q)I Strength / strong \ B

34b, () 1/ Liquid. \ WS

3406 breath comes into contact with the

S

When he breathes out, warmer water vapour ﬂgm
e

cooler (inner) surface of the shield and conden Pei:ome water droplets / misty patch.

]

35a 1 The water level rose as the stones occupied sp+ce.¥/ 8
35b 1 The plastic bottle occupies space (initially takenfup by water only)/ displaces water in the
\ tank so less water is required to fill the tank to Igve

36a ’l\ Gravity/Gravitational force and magnetic force/(of/ziq_aj:tion).

36b 1 \ Object Z is a magnet and attracts the magn?(ic yhb\tabclip.

36¢ 1 ‘\lt remained in the air/ was attracted to obj c(@\

36d 2 net Q has a wea:},c‘_émj:_n]ggnetic strength-so a lohger string would decrease the distance
betwesq the metal clip and magn g0 he magnet could attract the metal clip.

37a 1 | Temperature s-éda frement @Not or cold something is.

37b* 1 | A. It has less W@ {(éss Reat-€nergy to lose and reach 0 °C first.

37c | 1 |ltis flexible/ cdh beHdeasfly.

38a 2 electrical >electrical > kinetic + (gravitational) potential

38b* 2 Some electrical energy was converted to (gravitational) potential energy when the toy was
moving up__\\th"é slope. Less electrical energy was converted to less kinetic energy so the toy
car moved slower.

38c 1 Shine a brighter torch /more torches at the solar panel. OR Give the toy car a push. OR
Add lubricant/water/oil on the flat surface.

39a* 1 The brightness of the bulbs in a circuit increases/ decreases/ remains the same when the
bulbs are arranged in parallel/ series.

39b 1 The arrangement of the bulbs in the circuit.

39¢ 2
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Any 2 or 3 of the wires for connection on the plastic disc: AD, DC and/or AC.

39d 1 Yes. There is a closed circuit for electric current to flow through the bulb.
40a 1 A force is a push or a pull.
40b 1 When angle x increases, a greater pulling force is required. OR When angle x decreases,

a smaller pulling force is required.

40c* 1 The long ramp has a smaller angle x than the short ramp so Mr Ravi will use less pushing-
force to push his wife and the wheelchair up the ramp.

40d 1 The grooves increase the frictional force between the wheels and the ramp and prevent
the wheelchair from rolling down the slope / provide better grip for the wheels of the
wheelchair.

*.denotes.paly Kiterhptdd questions
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