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For each question from 1 to 30, four options are given. One of them is the correct

answer. Make your choice (1, 2, 3 or-4). Shade the correct oval (1,2, 30r4) on
the Opticat Answer Sheet.

1. What is/are our main source(s) of energy?

(1)  The Sun

(2} Fossil fuels

(3}  The water cycle

(4)  Plants and animals




2. Study the classification tabie below carefully.

Energy source

A B
Sun Qil
Wind Coal
Running water Natural Gas
What could the two sub-headings, A-and B, be?
A _ B
(1) Natural _Artificial
{(2) Primary Secondary
37 Renewable Non-renewable -
@ Non-renewable Renewable
3 In which of the following is electrical energy converted to heat energy that

‘is usefut to us?

A When the oven is used

B When the computer is switched on

C When the engine of a caris started
D When the water heater is turned on

(1) AandDonly
(2) B8andConly
(3) A.BandDonly
4 A,B.CandD




Which of the following shows the effects of a pushing force only?

A Closing the cap of a pen.

B Peeling off the peel of an orange.

C Food moving through the intestines.

D Stapling a stack of papers together using a stapler.
{1y, - ‘A and 8 only - {2) B and D only

(3) A.,BandDonly (4) A, CandDonly

Which of the following are examples of a force?

A Mass
B Gravity
C Friction
D Magnetic attraction
(1)  AandD only (2) BandConly

3) A,CandDonly {4y B,C andD only



6.

Alan hung different weights from a spring as shown in the picture.

* He noficed that the length of the spring changed as different wéiéhts were

used.

The table below shows the results he obtained.

Weight used (g) . 200 3060 500 700

Length of spring (cm) 10 12 16 7

He forgot to record the length of the Spring when he used the 700g weight.
What would the length be?

(1) 14cm (2) 20cm
(3) 22¢m 4) 25cm

What are the correct steps in the reproduction of flowering plants'.

A Ovule develops into a seed. :

B Pollen grain fuses with the egg cell.

C A pollen tube grows fowards the ovary.

D Pollen grain is transferred to the stigma.

( A=>B-=>C->D @2 A>D>B->cC
3 D>C3>B>A 4 bD>»B>A>C




8. What is the name of the process shown in the diagram below?

Sperm
/

N Pollination {2) Fertilization
(3} Reproduction {4) Cell division

9.  Which of the following statements allow us to infer that a cell is a plant cell?

A It has a nucleus.

‘B It has a celt wall.

C It has chloroplasts,

D it ras a regular shape,

(1)  Aand C only
(2} BandConly
(3) A, BandDonly
(4) B,CandDonly



10.  The bulb in the following circuit diagram did not light up when the switch is

closed.
—1|r

-

What could the possible reasons be?

A .. . The switch is faulty.

g The bulb has fused.

G The wires are too long.

B - One of the dry cells is flat,

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

11.  Study the chart below.

Gras.shopper

/ *» Mynah .
Sunlight » Grass / -
\“ Hen * Snake

* i———> Energy s ansfarred to + o

Based on the chart, which of the following statement(s) is/are correct?

Plants are sources of energy for animals.
Energy from the Sun is transferred indirectly to the snake.
The hen gets its energy from eating the grasshopper and grass.

Qo>

(1)
Aonly (3) _ (2) Aand B only
B and C only (499 A.BandC

6



James wanted to investigate the effect of fertifizer on String Bean

seedlings. He planted 4 pois of String Bean seedlings. The resuits after 15
days are shown by the information below.

Seedling Amount of water Amount of fertilizer
P S0 mi S drops every 5 days
Q 50 mf . 0
R 50 mi 5 drops daily
S 0 ml 4] ]

James was told that he needed a 'cont::ol' to measure his resulis against.

A ‘control’ shows what héppens in the experiment when the variable being
tested is not used and alt other conditions are the same.

Which seediing should James use as the ‘control’ for his experiment?

(y P
(2 a
® R
@ s



13.  Study the flowchart below carefully.

Start
h 4 i
Isita No Possesses elastic Yes
form of . potential energy?
energy? —
. N.O -
Possesses kinetic Yes
energy? Q
No
~ Possesses chemical | Yes
potential energy?
No
Water
heater
Which one of the following best represents P, Q and R? N
P a R
(1) Sponge Moving train Faod
(2) | Compressed spring Rain Dry cell
() | Wound-up toy car Waterfall Electricity
{4) Strefched rubber Air Kerosene
band _




4. A wound-up foy car which was released from the starting position raced

across the ground and hit a box in #ts path. The toy car stopped in its track
but the box moved 5 short distarice away.

h,*A
EAY

Toy car Box

Stagting
position

s
@

Which of the following shows the conversion of energy that took place in
this experiment? .

(1
(2)
3)
{4)

Elastic potential energy of car > kinetic energy of car > kinetic
energy of hox

Etastic potential energy of car > sound energy - chemicaj
potential energy of car - kinetic energy of box

Chemical potential energy of car = kinetic energy of car >
potential energy of box

Chemical. potentiat energy of car -> sound energy - kinetic energy
of car -> kinetic energy of box



15.  Kelly wanted to set up an experiment to find out how many pieces of paper
(rolled into a tube as shown below) is needed to support the mass of the
book without being squashed.

Book is to
be placed
on fop

Pieces of
paper rolled'\‘ﬁ
into a tube

{dentify the independent variable in the experiment Kelly is trying to
conduct. ,

(1)  Mass of book.

(2) Mass of papers used

(3) Number of papers rolled into a tube
(4)  Position of baok on the tube of pabere

10




George wanted to find out what the elastic fimit of a spring is. He
petformed an experiment in his school laboratory. He added weighis to the
spring tifl the spring reached its elastic limit. He realized that after
removing the weights, the spfing did not refurn to its original iength.

Unstretched Stretched
spring spfing
— :
=5
g.
5
Extension
of spring 4 B
(cm) X
/]
e
4 LA
2
W
) 24
/ // 79
2]
e /,74
WI \ /7/
oz . ~
Force applied
. (N)

Based on the graph above, which point, A or B, shows the point ai-whiclfl
the spring reaches its elastic limit and what is the permanent extension in
the spring?

Point at which the spring Permanent extension in
reaches its elastic limit the spring
(1) A W
) A X -
(3} 8 w
(4 B X

11



17.  Ben wanted fo find out how the time taken for a marble to roli down a
slope will be affecied by the texture of the surface. He set up an
experiment shown below.

Slope with
X surfaces changed

He tabulated the results in the table betow,

Time taken for
Surface marble {o roll
from Point X to Y
(seconds)

24

13

20

19

OB

Based on the table above, which of the surfacés is the roughest?

(1) SudfaceP () Surface Q
(3) SurfaceR (4) Surface S

12




Sally has been asked fo conduct an experiment to find out how the

nurnber of coils around an electromagnet would affect its strength. Which
set of apparatus should she choose for her experiment?

(1)

Some wires

2 batteries

1 iron rod

1 ruler

1 swilch

Some paper clips

) Some wires
2 batteries
1 steel rod
1 switch

3 Some wires

2 batteries

1 aluminium rod
1 switch

Some paper clips

“@

Some wires
2 batteries

1 copper rod
1 buib

1 switch

i3



19.  The following diagram shows four balls of the same mass hahging from a
structure.

5

ground

Which of the following sentences on the set-up above is true?
(1) Alithe balls have no gravitational force acting on it.
(2) Allthe balls have the same gravitational force acling on it.

(3) A has greater gravitational force acting on it as compared to C.
(21') B has greater gravitational force acting on it as compared to D.

20.  The diagram below shows a simpiified version of the Water Cycle.

Clouds

Water Rain
vapour : :
/
D ' Water
bodies

Which processes, A, B, C and/or D, involve(s) a change in the state of

water?
(1)  Aonly ()  AandD only
(3) CandDonly (499 A, BandDonly

14



21.

Study the diagram below carefully.

X
From male

From female

.

Process Z

Ofispring/Seedling

The diagram above can be appiied to both the human and plant
reproduction systems.

Which of the following correctly represenb X, Y and Z in both the human
and plant reproduction systems? .

(1)

(4)

Human Reproduciion System

Plant Reproduction System
v

X Y Z X Z
Tesies Ovary | Fertilization | Anther | Ovary | Fertilization
Ovary Testes | Fertilization | Ovary Anther | Fertilization
Egg Sperm | Ferilization Egg Pollen | Pollination
) grain
Sperm Egg Fertilization | Polfen Egg Pollination
| grain




22.  Carl, Derrick and Edward were having a discussion on what they had just
learnt in their Science lesson. They made the following comments.

similar as they fransport important substances to ali parts
of the plants and humans. ‘

Derrick: The blood in humran which carries all the important
substances s circulated all over the body whereas the

substances In plants are transported only in a single
direction.

Edward: Human needs an organ to pump blood to alf parts of the
body but the plant does not.

Carl: The transport systems in both plants and humans are very’

Which of them have made a correct comment?

(1) Edward only (2)  Carl and Derrick only
{3) Carl and Edward only (4) Cand, Derrick and Edward

16



Kelly set up the circuit and experiment shown below as part of her
research to find the best material to make an electrical food heater.

She tested four matenals, W, X, Y and Z in ail.

In the first part of her research, she

placed 4 rods of different materials.-W,
X, Y and Z across PQ as shown int

he circuit below.

LI

buzzer

Then, she proceeded to conduct an e
of butter of the same size is
different materijals.

xperiment as shown below. A cube
placed on each disk which is made of the 4

butter

Heat source

She recorded her findings in the table shown below.

T Material Buzzer sounded Time taken for butter to
. . . melt completely (s) - -
w Yes ' 12
X .No 16
Y Yes g
| Z No 15

Based on the information given above, which material is most suitable in
making the electrical food heater?

1 w @ x
@ vy - @ z

17



24.  Muthu set up an experiment to test the degree of transparency of 4
different materials. The diagram below shows the set-up he has prepared.

Material tested
Light sensor
connected to Torch
datalogger

First, he turned on the light sensor and torch for 2 seconds. Then, he
tested the materials one by one by putting them at the position shown in
the diagram above for 2 seconds before removing it. He waited for an
interval of 2 seconds before putting in the next material for testing. The
light sensor and torch was turned on throughout the duration of the test
even when he was changing the materials tested.

A gi‘aph depicting the amount of light received by the fight sensor was
plotted from the results obtained.

Amou’nh}
of light
{lux)

.

0 2 4 6 8 10 12 14 16 18 Time (s)

Based on the graph, what do you think is the sequence of materials tested.
in his experiment?

Matersials tested
ist 2nd 3id 4th
) Mirmror Stained-glass Leather Cling wrap
) Leather Cling-wrap - - -Mirror Stained glass
(3) |_Stained glass - Leather | Clingwrap __ Mirror
{4) Cling wrap _ Misror Stained glass Leather

18



Two flasks are connected via g glass tube as shown in the diagram below.
There is a drop of ink in the middie of the tube.

Glass
i tube
Ink
drop

Flask G Flask H

Tom would like to make the drop of ink move towards Flask H. What can
he do to make that happen?

A Put Flask G in a basin of ice water.
B Put Flask H in a basin of ice waler,
C Put Flask G in a basin of hot water,
B Put Flask H in a basin of hot water,
{1) A and B only (2) AandConly
(3) B and C only (4 CandDonly

19



26.  Amos, Ben and Charles did a study on an organism throughout its whole
life cycle till it died.

They piofted the organism’s activity level in the graph.below.

Activity
level

A B C D E  Time (days)

Based on the graph above, they then made certain comments.

Amos Period BC corresponded to the larval stage of the
) organism. )
| Ben During the period CD, there was no life in the
organism as the activity level was 0. -
T Charles The organism spent a greater period of its life being
1 inactive as compared to being active.

Which of the three of them made a correct comment?

(1} Ben only

(2} Amos only

{3) Ben and Charles only
(4)  Amos and Charles only

20




27.

The picture below shows a beaker of water being placed over a heat
source. The water in the beaker has reached the boiling point.

Beaker of

water Bubbles

Why did the volume of water decrease during boiling?

(1) The water had turned to steam,

(2} The water had changed to mist.

(3) The water evaporated into water vapour.
(4)  The water escaped inio the surroundings.

2]



28.  Danny placed some damp soil in a box. He then placed 5 seeds info the
soil and covered the box with a lid. He also cut out a hole on‘one of the
sides of the box as shown below. He placed the box in his balcony.

lid of box Top view of the
inside of the box

S
e
-

;%.3

soil

=

cut out hole

He watered the seeds every day. After 1 week, he noticed that the young
seedlings are all growing fowards the hole.'He made some deductions
and recorded them down as.shown below.

Deductions | The seediings are growing towards the hole as;
1 they respond to ook for water
2 they respond and grow-towards sunlight
3 they respond to get more air from outside the box

His friend told him that not all of his deductions are correct. Which one of
his deduction_s is/are not correct?

(1) Deduction 1 oniy (2)  Deduction 3 only
3) Deductions 1and3only (4) Deductions 2 and 3 only

22




29,

Organisms

Study the classification chart below carefully.

Make own food

|

Bear flowers

Based on the classification chart above, what conclusions can you make?

(M
(&
3
4

|

Do not make
own food

7

Do not bear Reproduce by
flowers giving hirth
B Have No Have
legs legs legs
C D E

. True slatement

False statement

B could be a Bird's nest fern

Light is not essential for A’s
survival

D could be an organism with its
body divided into 3 segments

D could be a penguin

C-and E do not have chlorophyii
in their celis :

A reproduces by seeds

C couid be a platypus

F could be a whale

Reproduce by
laying eggs




30. 4 sheets of materials, A, B, Cand D were w
were put into 4 similar beakers containing e
sheets of materials are of the same size an

After 15 mihutés: each shéet v-vas take
again. Thelr masses were recorded

eighed individually before they

qual amounts of water. The 4
d thickness.

n out of the water and weighed
in the table below.

Materal Mass at the beginning (g) | Mass after 15 minutes (g)
A 5
B 12 15
C 15 15 ]
D 17 21

Which material is most suitable for use in making a raincoat?

n A
3 C

2) B
“4 D

End of Section A

24
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Wiite your answers to question 31 to 44.

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

31, Wiite down the energy required and the source of energy for each of the

following objects. (2]
Type of energy
. required for the .
Object vacuum cleaner to Source of energy
work

Vacuum cleaner

' Type of eriergy
Object required by the man Source of energy
_to row the boat ’

———
A

Man-towing a boat

Score




32.

(a)

(®)

(©)

The diagram below shows a ride in a theme park.
The letters A, B, C, D, £ and F show the different points along the track.

The car starts from A and travels to F where it stops when it hits the
bumper. At E, 'the_ car enters a trench filled with water.

At which point(s) does the car have no kinetic energy? [f]

At which point does the car have some kinetic energy and the least
gravitational potential energy? ' f1]

What happens to the spéed_ of the car when it splashes through the water

at E? Give a reason for your answer. {1}

26 Score

3




33.  The diagram below shows the mass and weight of four objects on different
planets.

Earth Juplter Venus

40 Newton 24 Newton 50 Newton 36 Newton

(a) From the diagram above, how can you tell that gravity is greater on Earth
than on Venus? (1]

(b)  The diagram below shows a space buggy.

Arrange the weight of the space buggy on Earth, Mars and Jupiter in
ascending order. {11
Least » Moast

27 ' Score




34.  The diagrams below show z student using a bow and amrow. The bow
string on the bow is used to propel the arrow forward.

Before Release After Release

(a) Draw arrows to indicate the forces that are acting on the moving arrow in
the diagram below. Labe! the forces. @

(b) Describe how gravity affects‘the path of the arrow after it has been
released. (1

22 } Score




35.  Inthe two set-ups below, a torch is shone on the front of the box such that
a shadow is cast on the wall on the opposite side of the box. The distance

from the box to the wall is the.same for the two set-ups. However, the
distance between the forch and the box is changed.

(a) in the two boxes on the right, draw in the shadow cast on the wall for
set-up A and B. [2]

rs
7
4
e
—x] s
toreh  sige view .
of box 7
L
wall
Set-up A shadow cast on wall
s
-
L~
L
—] ' u
11 torch side view ; :
: of b‘qx -
- . (
wall
Setup B shadow cast on wall
(by  “What can you infer from the above experiment? ol

29 Score




36. Mabet placed some water plants inside an inverted funnel. She then
_immersed the inverted funnel and an inverted test tube into a beaker of
water. ~

Light

H

S — . gas collected

[0 inverted test tube

inverted funnel
—— tap water

water plant

s S support for funnel

She placed the beaker near a light source. After a while, she noticed some

bubblés floating to the top of the inverted test tube as shown in the
diagram above.

(8  What do you think is the gas found in the bubbles? [}

(b))  if Mabel éhariged the tap water to murky water, would she notice mo;e or
less bubbles floating to the top of the inverted test tube? Explain your
answer clearly. .. ] {2]

30 Score




37.

Jason received two wind-up toy cars as birthday gifts. He wanted to find
out which car can go a further distance.

Knob to wind

/ up the car

Car A

He started them off from the same starling line afier winding up the car
and recorded the distance they travelled in the table below. ’

Car Number of turns of knob Distance travelled (cm)
A 12 5
B 15 62

He concluded that Car B was able o travel a greater distance cdmpared
to Car A. His brother told him that his experiment was not a fair test.

Do you agree? Explain your answer clearly. {2

31 Score




38.  Wayne conducted the experiment shown below. Two candies, A and B,
were placed in two inverted jars that were filled with different types of air

Oxygen-emiched Exhaled air

air
Candle A .. CandeB

{a) Write down the energy conversion that took place when the candles wére
burning. : {11

{b) Which candle, A or B, would remain it for a longer tzrne'? Explain your
answer. . {11

32 Score




38.

(=

(b).

stacked up

A ramp is supported by some boxes. A smali box is placed at the bottom
of the ramp. A ball is then aliowed to roll down the ramp. freely. As it

reached the botlom of the ramp, it hit the small box and the smail box
moved a distance away.

Boxes Smalt box

Ramp

Study the table below carefully and answer the questions that follow.

Number of boxes stacked up 3 5 7 8

Distance moved by small box {cm) 2 5 10 12

State ‘the energy conversion that takes place as the bali moves from the
top of the ramp to the bottom and just before hitting the smail bex. (1]

Why does increasing the-number of boxes result in the small box moving a
greater distance? {2

33 Score




40.  John carfied out an experiment to find out how the mass of an object
affects the length of a spring when the object was hung on it. The results
were plotted on a graph as shown below.

Length of .
spring {cm) gt | Spring P
Spring Q
60
//
40
20754~
0720 40 80 80 100 ppaesof
object {(g)

(a) What was the mass of the object when the two springs were of the same
length? [1]

(b) - What was the extension of Spring Q when an object with a mass of 80g
was hung on jt? ' 1]

{c) Which spring was more elastic? Explain your answer clearly. [1]

Score

34




41.

(@

(b}

Wooden | Wooden | Wooden
block black block
0O ' '
Ball-bearings Rollers Wheels
identify one variable Ali must keep the same in this experiment. {1}

Using only the set-ups in the diagram.above and the sprihg balance, write
down. the steps that he heeded to take to conduct the experiment in the

box giten pelow. Number your steps clearly.

Describe i the final step how Ali could conclude whethter ball bearings,

rollers or wheels would produce the most amount of friction. . 3]

Score

35




42. Ye Jun made 2 eleclromagnets as shown below.
He used paper clips to test the strengthi of each electromagnet.
He switched on the power supply in both cireuits.

coil: iron core coil steel core

RNV O

s WSS ree
_’.\u.:.;:a-sxl-sazz.bx.ui:-m-a-

(a) How can you tell that the strength of both electromagnets is the same? [1]

When Ye Jun switched off the power supply in both circuits, the paper
clips fell off the iron core, but not off the steel core.

coil ~iron core coil steel core

(b) Why is iron used, rather than steel, for the core of an electromagnet?  [1]

36 Score |. 21




The diagram below shows a car patk barrier.

‘fron core

When tﬁe switch is closed, the barrier rises.

(c) Based on the diagram, explain clearly how the car park barrier works, [2]

Score
37




43.

@

Gina and Tony were looking at a Christmas tree which was beautifully Jit
by a string of fairy lights. Tony then discovered that one of the light bulbs
in the string of fairy fights did not fight up.

String of fairy
lights T

fused fairy light

Tony then commented that the bulbs of the fairy lights must have been

connected in series. Gina disagreed with him and said that it should have
been connected in parallel. :

Who do you agree with? Explain your choice clearly. : {2}

Score
38




(b) Draw a circuit diagram fo show how you think the sfring of fairy lights is
connected. Include 3 fairy lights (light bulbs}), dry cell(s) and switch{es) in
your diagram.

(2]

39 Score




Jane ordered the delivery of two boxes of pizzas from two. different pizza
restaurants for her party. The pizzas arrived at-the same time, piping hot.
However, 30 minules later, she noticed that one of the pizzas still
remained hot while the other has cooled down a iot.

Pizzas

Cross-section of Pizza A o Cross-section of Pizza B
and delivery box and delivery box

Delivery
boxes

Looking at the diagrams provided above, which pizza do you think
remained hot after 30 minutes? Explain your reason clearly. 2

End of paper

Score 2

40
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31)Electrical energy / Fossil Fuels
Chemical potential energy / Food

32)a)A,F
b)E

€)The car slows down. The car has to overcome water resistance.

33)a)As both weight have the same mass', the weight on Earth is greater than

the weight in Venus the gravity is greater on Earth than on Venus.
b)Mars, Earth, Jupiter

}4)a) , Air resistance

-

Gravity

b)The arrow would curve downwards and hit the ground after some time.

Page1to 3 page 1



r)a)A: B:

b)The nearer the torch from the object, the larger the shadow.

1)a)Oxygen. .
b)Less bubbles. Murky water allows less light to pass through to reach the

ant at the bottom of the beaker. Thus, the rate of photosynthesis will reduce
oducing less oxygen.

')Yes, I agree. In an experiment, there should only be one variable that is
anged. In his experiment, there are more than one variable that is changed.
this experiment, the independent variable shauld be the type of car. He had
anged the number of turns of the knob for the two cars,which will in turn
fect the results of the experiment.

1)a)Chemical potential energy->heat energy + light energy.

b)A. candle and oxygen continue to burn and oxygen energy air had more
'ygen than exhaled air.

))a)Gravitational potential energy- kinetic energy.

b)The more the boxes being stacked up the greater the amount of
avitational potential energy. When the ball is released, the gravitational
tential energy is converted to kinetic energy of the rolling ball, when the ball

ts the small box, the kinetic energy of the rolling ball is converted to kinetic
ergy of the moving small box.

Na)20g. o

b)40cm. ‘ -
€)Spring D. When the same mass was hung on both spring. Spring was
‘etched more than spring Q. _

)a)The suiface of which the blocks are pul on. _
b)1)Attach the spring balance to the block with ball-bearings.
2)Pull the block till it just moves.
3)Record the readings on the spring balance.

4)Conduct the experiment 2 more times with the block on ball-bearings
d calculate the average.

5)Repeat steps 1-4 with block on Rollers and wheels.

6)The wheels that requires the most amount of force to move it produces
* amount of friction.

Page 2




42)a)The number of paper clips attracted to the electromagnets were the
same.
b)Once the electricity is switched off, the iron losses its magnetism
immediately while the steel core still has a bit of magnetism.
' c)When the circuit is closed, electricity flows through the circuit and
magnetized the iron core. The iron counter weight is then attracted to the
magnetized iron core and moved downwards, therefore lifting the barrier.

43)a)I agree with Gina. If the bulbs are connected in series, when one of them
fused, the rest of the bulbs will not light up. However, if the bulbs are

connected in parallel, when one of the bulbs did not light up, so it shows that
they are connected in paraliel.

b) "M’\] .

]

" S

Page 3
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