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1 Study the flow chart below.

o>

Does nt need No
air, food and |——] K |
water?
Yes
r
Can it make its No isitableto No
own food? » move from
place to place
onits own?- -
Yes
Y
M Yes

Based on the flowchart, which letter best represehts the organism shown below?

M K
@ L
3 M
4 N



Ali planted the same number of seeds at three different temperatures. His results are
shown in the table below.

Temperature Total number of seeds germinated
{°C) Day1 | Day2 | Day3 | Day4 | Day5 | Day 6
5 -0 0 0 0 0 1
15 0 0 0 1 5 9
25 0 2 8 17 18 19

Based on the results in the table, which of the following statements is/are true?

A Germmination cannot take place at 5°C.
- B Gemmination takes place fastest at 25°C.
Cc The best temperature for germination is 15°C.

(1) Aonly
(2) Bonly

(3) BandConly
4) A and C only

A scientist wanted to create corn that has multi-coloured kemels.

kemet

Q.'.
(7 ."
(]
" "".“::(.'l

He obtained genetic material from Organism X that controls colour and injected itintoa = .

cell part of the com. When the kemels were grown, the new com plants also produced
. multi-coloured kernels.

Which one of the following indicates the corect cell part involved in the transfer of the
genetic material?

Cell partof Organism X

Celt part of the corn where genetic
where g;;:ﬂn:dm’::ndal was material was injected into
1) Cytoplasm Cytoplasm
@ Cytoplasm ' Nucleus
3) Nucleus .. . Cytoplasm
(4] - - Nucleus . " Nucleus




4  Animal X shown in the picture below is a slug that lives in the sea and is bright green in
colour..lt can carry out photosynthesis to make its own food.

Animal X

Which structures are most likely to be found in the cells of Animal X?

Cell wall Chloroplast Nucleus

(1) Absent Present Present
1) Absent Absent Absent
3) Present Present Present
4) Present Absent Absent




The table shown below describes the process of fertilisation in humans and flowering

plants.
Statement Humans Flowering Plants
f . The male sex cek in the polien
A /:e“sperm ceft > With an egg grain fuses with the female sex
) ' cell in the ovule.
tised " The fertilised ovule develops into
B ;::yf egg develops into a a seed while the ovary develops
) into a fruit.
c The sperm cell and the egg cell | The pollen grain and the ovule
fuse in the ovary. fuse in the stigma.
- D The sperm cefl travels towards the | The male sex celtravels down the
egg cell. polien tube towards the ovary.
Which of the above statements correctly describe the fertilisation processes in humans
and flowering plants?
(1) A and C only

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



6

Siti placed a plant with white flowers into a container of red-coloured water. After five
hours, she made two.culs as shown in the diagram below.

Cut1

id .
lLeaf X
red-coloured water

The cross-section of Cut 1 and Cut 2 showing the water-carrying tubes are shown in the
diagram below.

colouriess -

red

What would be the observed colour of Leaf X and Flower Y after five hours?

o LeafX T FlowerY. |
(1) Red Red

2) Red White

(3) White White

4) White Red




7  Alex carried out an experiment to find out the concentration of oxygen and carbon dioxide
in a forest of trees over a period of 24 hours. He drew a graph to represent his findings.

".-.--I-...I.-.-'-.......-.........III....-.- B
Concentration
of gases
- -7 T~
N
- e woe v - =~ -~ 4 C
A
| T []
L 3 1 4
midnight 6 am 12 noon 6 pm midnight
Time

Which lines could represent oxygen and carbon dioxide respectively? ©

Oxygen Carbon dioxide
(1) ] B8
(2) B C
3] _C A
(4) A C




Ravi dropped four seeds from the same plant, A, B, C and D, at the same time, from the
same height above the ground. The length of the wing-like structure of all four seeds
were measured and recorded in the table below. ’

wing-like structure

Length of wing-like structure, W(cm)

SeedA | SeedB

Seed C

Seed D

65 7

5 9

The graph below shows the readings of the time taken for the seeds to reach the ground.

Time taken 407
forthe 357
seedsto 301
reachthe 251
ground

{seconds)

20
16
104
1l
o sy
A B

fl

~Seed -

Based on the information above, which one of the following statements shows the correct
relationship and explanation for her observations?

Relationship

Explanation

(1)

The longer the wing-like structure, the
slower the rate at which the seed reaches

the ground.

The longer the wing-like structure, the
higher the chance of it being pollinated.

@

The shorter the wing-fike structure, the
longer the time taken for the seed to
reach the ground.

The shorter the wing-fke structure, the
slower the seed will be pollinated.

The longer the winglike structure, the

The longer the wing-like structure, the

(3) | longer the time taken for the seed to| more air resistance there is and so it can _
reachtheground. . . float.in the air longer. - L o
‘| The longer the wing-like structure the| The longer the wing-like structure the
(4) | faster the rate at which the seed reaches| lower the air resistance and so it can float
[ the ground. in the air tfonger.




9

Study the food web shown below.

S

-

NG

ol =+ o]

A large number of Organism E is found in the community. it plays an important role in
maintaining balance in the community.

Based on the food web only, what could Organism E be?

(1) Predator

(2) Producer

(3) Decomposer
(4) Predator and Prey °



10 W, X, Y and Z are four different types of aquatic animals. The same number and type of
water plants were placed in each of the aquariums, A, B and C. The number of animals
in each aquarium was counted weekly and represented in the graphs shown below.

i Animals presentat | Graph representing the change in the
Aquarium the start of number of animals over time
experiment
r' 3
Number of
animals \
w
A WandX | X
> Time
r 3
Number of
animals w
B Wand Y <
\,\ Y
—» Time
} 4
Numberof |
animals Tl
- X
C X,YandZ Y
£ . L —-_' '_ & Z .
R
» Time

From the information given above, which one of the foilowmg oorrecﬁy shows the most
likely food chain linking the four animals?

(1) Plants —>» W > Y > +> X
(2) Plants——> Y > W - 7 -+ X
{3) Plants=—b X o=—pW ——ap Y —p 7

(4 Plantse—a—p Y =—d W ——p X —> Z



11 The diagram below shows the flow of blood in certain parts of the human body.

Lungs

4

. Heart

- Small intestine |«

Which one of the following graphs shows the amount of carbon dioxide and digested
food in the blood at A and B when a person has just fully digested a meal?

Key
0 Blood at A
[] BlodatB

M @

3 4

10



12  Five students, John, May, Pemry, Jean and Sally, made the following statements about
dispersal in plants.

Student Statement

John Fruits or seeds dispersed by water are light.

May Fruits or seeds with wing-fike structures are most fikely dispersed
by wind.
Penry AR fruits which are dispersed by animals have fleshy parts.
Jean Some fruits that are dispersed by animals have indigestible seeds.
Sally Fruits and seeds that are dispersed by explosive action are small
- and light. :

Which students had made incorrect statements?

(1) May and Jean only

(2) Peryand Sally only o
(3) WMay, Jean and Sally only

(4)  John, Perry and Sally only

11



13 Patrick camied out an experiment to find out if plants need light to survive. He set up

the experimeht as shown below.

glass cover

Which of the following_should Patrick use as a control for his experiment?

€3

% ] — glass cover

~ ™~ ? ~)

| black cloth
%ﬁ; — glass cover —H v

12



Afiq wanted to examine the effect of Fertiliser X on some seediings, P, Q, Rand S.

The seedlings were 8 cm-tall, and had four similar-sized leaves. They were placed in
similar sized pots filled with the same type of soil.

The amounts of water and Fertiliser X given to each seedling are shown in the table
below. The results after 15 days are shown below.

R S
Seedling Amount of water per day (m/) Amount of Fertiliser X (drops)
P 70 8 drops every 5 days
Q 70 - 0
R 70 8 drops daily
S 0 0

What effect did the daily use of fertiliser have on the seedlings?

' Height of seedling Leaf size
(1) Stayed the same Decreased
(2) Stayed the same Increased
(3) increased Increased
)] - Increased 7 Stayed the same

13



15 Four test-tubes, A, B, C and D, were set up as shown below. Equal amount of air was
pumped into solution Z, which.was then poured into each test-tube. The test-tubes
were left in the sun for three hows.

B
stoppen;' ;r
. — water
-7 plants
water
1 plants
& wrapped in
- ] , black paper
/O N i
Solution Z ) Solution Z

Solution Z changes colour depending on the amount of carbon dioxide dissolved in it

as shown in the table below.

Colour of Solution Z Amount of dissolved carbon dioxide
Purple less carbon dioxide than in the air
Yelow more carbon dioxide than in the air

Reddish orange same amount of carbon dioxide as in the air

What would be the colour of solution Z in test-tubes A, B, C and D?

(1)

(2)

Test- | Colour of solution | [ Test- | Colour of solution | .

tube y4 tube Z
A yellow | A purple
8 purple B8 yellow
C _reddish orange c purple -
D purple D yellow
&) (4)
Test- { Colour of solution |- Test- | Colour of solution
tube Z tube Y4
A yellow A reddish orange
8 purple i 8 purple
C reddish or ange c yellow
D D yellow

yellow

14



Mr Lim wanted to find out which object, W, X, Y or Z, is made of the hardest material.
He used an object from Group A to scratch an object from Group B to compare their
hardness. He recorded the results in the table as shown below.

Were scratch marks observed
Group A Group B on the object in Group B?

Yes No
v X

v

N < [x|s
SN |< X

Based on his observations, which one of the following objects is made of the hardest
material? ‘ '

"M w

2y X

3 Y -

4 Z

15



17  The (ﬁagram below shows the circuit for a bumper car.

contact

The car uses electricity to move. The contacts can move along the ceiling and the

ground.

Study the properties of the four materials shown below.

Property of material
Material Can bend easily Can conduct electricity
A yes yes
B yes no
C no no
D no yes

 Which material is most suitable for making the ceiing?

(1
)
)
(4)

0O @ >

16




18 Xiaoli sealed a 500 cm® container with a rubber stopper and inserted a glass tube

through the rubber stopper. She then pumped 100 cm?® of air into it.

Experiment 1 ‘T
glass tube i
rubber stopper
500 cm®container
In a separate experiment, Xiaoli covered the opening of a boitle with a balloon and
heated it.
Experiment 2
balioon
Before heating After heating
What happened to the mass and volume of air in the container and bottle in
experiments 1 and 2?7
f?{air

i Remained
(1) Increased the same Increased the same
2 Increased ’ Increased Increased ~ Increased

@ | Remained “Remained Remained Incroasod
the same the same the same
Remained Remained

(4) the same Increased Increased the same

17




19 James, Ali and Yiheng made the following observations about two substances, P and

Q.
James The two substances are in the same state at 85 C.
Ali Substance P is a liquid at 20 °C.
Yiheng Substance Q is a solid at 30 C.

Which one of the following shows the possible melting and boiling points of the two

substances?
- Substance P | Substance Q
Melting point Boiling point Melting point Boiling point

(°C) (°C) °C) (°C)
(1 45 105 15 120
2 60 75 25 30
(3) 5 120 35 70
(4) 10 90 50 110

18




20

Bala completely submerged a piece of clay into a container filled with 1000 ml of
water and recorded the water level. Next, he moulded the same piece of clay into a
cylinder. and completely submerged it in the same container of 1000.mi of water and
recorded the water level again.

piece of clay container
He recorded the results in the table below.
Original water level Water level with the Water level with the
{ml) .- piece of clay {(ml) cylinder (ml)
1000 1200 1200

Based on Bala’s observation, what can he conclude about the properties of clay and

water? -
A Both have mass.
B Both occupy space..
C Clay has a definite volume.
D

Water has a definite volume.

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

19



21 The diagram below shows the layout of the stage for a shadow performance. Four
actors represented by letters, L, M, N and P, who were of similar height, were
performing on the stage at the positions shown below. The audience seated at A saw
the shadows of the actors on the screen.

light source —

posmonsofadors\

N

20

T~ stage

/
screen
A
Which one of the follovi:ihg graphs shows the length of the shadows of actors L, M, N
and P? -
&) @
4 A
Length of
3 Length of
sha shadow
L M N P > g
L M N P
Actors Actors
3 4
[ 3 ’ 4}
o — L of — -
Length of s:"gthl
| H ﬂ
L M N P L M N P
Actors Actors



22

The diagram below shows a circuit with four identical light bulbs.

-

Which bulb will cause al other bulbs to be unlit when it is fused?

m A i
(2) B
3 C
4 D

21



23

The diagram below shows a circuit card and a circuit tester.

——&

A®
B®
F®
ce — e ®
E. free end free end
De
circuit card circuit tester

The table below shows what happens to the butb when each of the following points on
the circuit card is connected to one free end of the circuit tester.

Points connected to the free ends of circuit tester Does the buib light up?
AandC No
BandE Yes
* B and F | Yes
CandF . No
DandF - Yes

Based on the infomiéﬁon given in the table above, which one of the followmg shows
the correct arrangement of the wires on the circuit card?

M 6]
_ A® - - - .

ce

De®

3 “)

22



24 Yongsan wanted to find out which material is a conductor of electricity. He connected
materials, A1, A2, A3 and A4, in a circuit and recorded his observations as shown in

the diagram below.

' bulb lit up

At

-——Mu————J A2

@ A4

bulb did not light up

Then, he rearanged the materials in the same circuit and recorded his observations
as shown in the diagram below.

! bulb it up

Al

|

- 1 A2

bulb did not light up

Based on Yongsan’s observations, which of the following materials are conductors of
tectricity?

(1) At only

(2). A3 and A4 only .

(3) A1, A2and A3 only
(4) A1, A2and A4 only

23



25  The diagram below shows a ball being dropped from P. It reached the ground at Q and
then bounced to R. The balf bounced a few times before it came.to a stop.

Ground Q

_Which of the following statements are true?

A There is no force actingonthebali at Q..

B8 From Q to R, the kinetic energy of the ball decreases.

C Just before reaching Q, the ball has the highest amount of kinetic
energy.

D At R, the ball has less gravitational potential energy compared to
whenitis at P.

&) A and D only

(2) A BandC only ©
(3) B, C and D only

@) A, B,CandD

24



26 The graph bélow shows how the lengths of two springs, G and H, are affected by the
different masses hung on each spring.

Length of
the spring (cm)

A

Spring G
Spring H

>
>

Masses hung on the spring (g) -

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

(1)
2
(3

@.

A Spring H is more elastic than Spring G.
B Both springs have gone beyond their elastic limit.
C The extension of Spring G is more than the extension of Spring H.
D The original length of Spring G is longer than the original length of
Spring H.
A and D only
. BandC only
A, B and D only
B,CandDonly

25



27  Thomas set up an experiment as shown below. The original length of the spring coil
used was 7 cm. He then taped two objects, M and N, of the same size, shape and
mass one at a time separately onto the plastic board.

r—

retort stand ——4

bar magnet

I=

sticky tape

plastic board

spring coil

He measured the lengths of the spring coil and recorded the readings in the table below.
o o

Object Length of spring coil (cm) |
None 7
M 8
N 5

~ if object N is @ non-magnetic object, which of the following forces are acting on object

N?
P Gravitational force
Q Elastic spring force
R Magnetic force of attraction
S Magnetic force of repulsion
(1) R only

2) P and Q only
(3) P, Q and R only

(9 P.QandSonly

26



28 . Thediggram below shows the path taken by a boy as he cycled up a slope.

Points A, B and C are the different positions along the slope taken by the boy.

Which one of the following graphs shows the correct force of gravity acting on the boy

at points A, Band C?
&) (2)
4 4
Force of Force of
gravity gravity
(unit) {unit) o
A B C A B C
" Position of boy" IR e Possition of boy
3) 4)
Ar »
Force of Force of
gravity gravity
{unit) (unit)
- A B C A B C

' '_Positio_n ofboy - . ) Position of boy

27



29

Temperature of

B Temperature of

Shimin conducted an experiment to find out the effect of temperature on certain

different materials into a container of water at 5 °C as shown below.

1_— Rod K Rod L—_[
- it ~ at5°C e ’J

She recorded the changes in the temperatures of the rods for 5 minutes using a
datalogger. She then recorded the results in the table below.

Time (min) Temperature of K8 (°C ) | Temperature of L (°C)
1 30 30
2 26 29
3 22 28
4 18 27
5 14 26

in another experiment, she placed the same rods into the same container of the same
amount of water but at 2°C instead and recorded the changes for.5 minutes again.
- 2]

Which one of the following graphs shpws the correct changes in the temperatures of
rods K and L at the end of the experjment?

1)

-
N
~—

4 A
_ } et oL
O "0 0 v
< o '
"g 3 v ] K
@ S ¢ '
Q ]
£ :
. © '
'
)
. . ! .
5 Time (min) 5 Time (min)
3 @
A
6 e~ :
< : o 1
3 33 ;
o & 2 :
] 1
o 1
£
- $
.’— o8
. K
5

5 Time (min) Time (min

28



30 The set-up below uses a light sensor to count the number of people entering a room.

light

source
a1 [
door

Only one person can pass through the doorway each time. When a person is between
the light source and the sensor, his body blocks the light from reaching the sensor.

The graph below shows the amount of light detected by the light sensor over a period
of 1 min.

Amount of light
detected by

the fight

sensor (unit)

3

>
»

1 Time (min)

'Based only on the information given above, which of the following statements are true?

4}
)
3
@

All the people-went through the door at.the same speed.

All the people did not go through the door at the same speed.

Five people walked through the doorway in the 1 minute recorded.
Four people walked through the doorway in the 1 minute recorded.

OO0 w >

AandC

AandD

BandC -
BandD ' ‘

29
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31 Jenny looked at a specimen of the cross-section of a leaf under the microscope. A
diagram of what she observed is shown below.

= Top layer

- Bottom layer

(a) Jenny realised that the cells in. the top layer of the cross-section had more
chloroplasts than the bottom layer. Explain her observation. )

(b) Jenny noticed that the size of the openings as shown in the diagram became
smaller when the temperature of the suroundings became higher. Explain how
this helps the plant survive. ‘ i1

SCORE




(c)

- Explain how this feature helps it survive in its desert environment. {1}

SCORE




32 A, B, C, D and E are five organisms living in the same community. Some information
about them is given below.

A eats plants but also preys on B.
B and C eat plants only. _
DeatsAandC.

E is a food producer.
(a) Complete the food web below based on the information given above. {1}

[ ] >

(b) Name the organism(s) that is/are both a prey and a predator. [

* @ o o

(c) There was a decrease in the population of A. However, the population of B
remained the same. Explain how the decrease in A affects the number of organism
C. : o]

(d) Alarge number of organism X was introduced to the community. After some time,
~ ali the other organisms decreased in number. If X only fed on one type of organism
in this community, which organism did X feed on? Explain your answer. {1

SCORE




33  in class, Komathy leamt that one component of blood is made up of red blood cells. Red
blood cells carry oxygen to the different parts of the body.

The graph below shows the volume of oxygen inhaled per breath taken at the top of the
mountain and at the foot of the mountain.

At the foot of the mountain

At the top of mountain _

0 5 10
Volume of oxygen (units)

(a) People living at the top of the mountain have more red blood cells per litre of blood
.. . than those living at the foot of the mountain. Using the information from the graph - -
above, explain how this adaptation helps them survive better. 2]

SCORE




Komathy also wanted to find out whether the number of hours a person jogs in a week
affects the number of red blood cells in the body. She collected 5 m/ of blood each from
four persons, W, X, Y and Z.

She measured the amount of red blood cells in the blood samples and recorded the

results in the table below.
Person Number of hours a Number of red blood
person jogs in a week cells in 5 m/ of blood
w 0 25 million
X 1 26 million
Y 3 28 miflion
V4 7 30 million

(b) Based on the results, what can Komathy conclude?

)

SCORE




34 David conducted an experiment to see how temperature changes with the depth of soil
using the set-up shown below. After the lamp had been tumed on for one-hour, David
recorded the temperature of the soil as measured by the temperature sensor.

temperature
sensor of

datalogger

His results are shown in the graph below.

Temperature (°C)

4

A B C D
Position
. |
(a) Based on his results, staie the relationship between temperature and the depth
below the soil suface. | 4]
|

i
i
I
i

SCORE




(b) AnimalS lives in a desert which is hot and dry. It stays in an underground tunnel
l during the day.

Tunnel

Based on David's experiment, explain how staying underground during the day
helps animal S survive the hot and dry desert environment. {1

(c) Give another advantage for animal S to stay underground during the day. 1]

SCORE




35 Animalijéan only be found on a few islands in Indonesia. The skull of the adult of animal
Z is shown below.

(a)» Based on the picture shown above, state the type of diet the adult of animal Z is
most likely to have. [1}

(b) The young of animal Z lives on trees for their first few years of their lives before
they come down to the ground because they are unable to defend themselves.

Explain how living on trees helps in the survival of animal 2. 1

SCORE




(c) The young of animal Z eals mainly insects.

The graph below shows the population of insects in an area over the year.

0 20 40 60 80 100

Number of insects in every 10 square metres of land

The eggs of Animal Z normally hatch in April. Based on infor?nation provided in
the graph, explain how this is an advantage to the young of Z. M

SCORE




‘Sea urchins are organisms that live in the oceans.

The sea urchin is part of the food chain shown below.

Algae ———» Sea urchin ———» Sea ofter

(a) Sea urchins are sensitive to the changes in the amount of light. With reference fo
the food chain above, explain how this adaptation helps the sea urchin to protect
itself from the sea otter during the day. [1]

VVhen threatened, the sea urchin points its poisonous spines towards its predator.

~Fish A

(b) Fish A has stripes on its body. Explain how living amongst the long spines of the
sea urchin helps Fish A survive. 1

SCORE

10



37 Edwina wanted to find out the effect of different coloured pebbles on the melting rate of
ice.

She placed two similar blocks of ice, A and B, on a table. She placed five black pebbles
on Block A and five white pebbles on Block B.

black white
pebbles pebbles
C ice block B
ice block A 4

L ]

She recorded the time taken for the blocks of ice to melt completely in the table below.

Block A Block B
Time taken for ice to melt 20 37
completely (min)
(a) Which block of ice melted first? Explain Edwina’s observation. [1}

A glacier is a huge mass of moving ice found high up in the mountains. It is madae up
of layers of ice that have piled up on top of each other over thousands of years.

Sometimes, the glaciers move past rock walls and bits of dark-coloured rocks fail off
and land on the glacier below. ‘

(b) Using the information in part (a), explain how these bits of dark-coloured rocks
that fall off and fand on the glacier will cause the sea levels to rise faster.  [1]

SCORE

1



38 Melissa set up two different electrical circuits, X and Y, using identical light bulbs and
two identical batteries each. Next, she measured the brightness of the light bulbs as
she added more bulbs to each circuit while keeping the number of batteries the same.

Based on the readings recorded, Melissa plotted the graphs as shown below to
compare the brightness of the bulbs in the two circuits.

4 Circuit X $ Circuit Y
Brightness Brightness
of the buibs of the bulbs
(unit) : (unit)
1 2 3 ) 1 2 3
Number of light bulbs Number of light bulbs

o
Based on the graphs above, draw circuit diagrams to represent circuits X and Y, using
only 2 bulbs and 2 batteries in each circuit. . 2

Circuit X Circuit Y

SCORE

12



39 Alexis.conducted an experiment to find out how the strength of a magnet is affected
when it is dropped. She counted the number of times a magnet was dropped and
measured how close the magnet must get to a paper clip in order to attract it. The graph
below shows the resuits of her experiment.

magnet

Distance between magnet
and paper clip {cm)

Number of times the
magnet is dropped

.. {a) What can Alexis conclude about the . relationship between the number of times a
“magnet is dropped and the strength of the magnet? i1l

SCORE

4



Alexis lowered the magnet into. a container of balls and lifted the magnet after five
33 bh. seconds. The diagram below showed what she observed.

Tick the comrect box to show the properties of the balls in the container. [2]
Magnetic Non-magnetic
Magnet material ? material
)
e
SCORE
2

14



Some ice cubes were taken out of the freezer and left on the table.

ice cubes

Joel drew a graph after observing the ice cubes for a while.

I 3

Temperature
- (°C)

28 |

»

Time (min)'

(a) Name the process taking place between line BC.

- . .Indicate whether there is heat gain or heat loss during that-process.

Process

Heat gain / Heat loss

{b) In another experiment, Joel took some ice cubes out from the freezer and put
. it in a refrigerator with the temperature set at 1°C. He predicted that the ice

would not meit. Do you agree with his prediction?

Explain your answer.

SCORE
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41 Yvonne hung a metal ball from a string and released it from Position L. The ball swung

downwards and hit the bell. :
I —4—— rod
string
\
metal bail N
1
A
\
N
\\

bell

(a) State the main energy changes that took place when the ball was released at

Position L. {2}
e T ) — +
energy energy energy energy
in the metal ball in the metal ball of the bell
atlL atM

(b) Will the bell sound louder when the metal ball is released at Position L or at M?
Explain your answer. {11

SCORE
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42

Gina wanted to find out the distance travelled by a rectangular wooden block after it
leaves the surface of a ramp. She released the rubber band and:the:wooden block
moved along the surface of the ramp until the edge of the ramp, point Z. The block
leaves the ramp at point Z, and lands a distance away. She measured the distance, d,
between the base of point Z and where the block landed.

She repeated the experiment with two other surfaces, B and C. The starting point
remained the same.

surface A point Z
D /)
— ‘ s 4
v
d
Surface Distance d {cm)
A 20
B : 55
C 30

4('a>)' . Based on the table, whlch surface A B or C produced the least friction? -

"Explain your answer. ' ' M

(b) Gina used the same wooden block throughout the experiment. Give a reason
to explain how using the same wooden block helps to make the experiment a
fair test. (1

SCORE
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©

Huisngwanledtoﬁidoutmereiahonsmpbelweenmeareaofoontactofme
wooden block with the surface and the distance between Point Z and where the
Mm*hmhtd

Using the same rectangular wooden block, how should Huiling modify Gina’s

experiment? (2]

SCORE
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43 Wendy placed identical blocks of butter into two identical metal boilers, A and B. She
heated the bollers over hot plates. An equal amount of heat was supplied to heat them.

Metal boiler A Metal boiler B

Wendy recorded her observations in the table below.

Metal boilers Time taken for the butter to melt completely
{min)
A 5
B 3
(a) Based on the results, explain Wendy's observation. {2}

(b)  The boller can be used to keep soup hot after it has been removed from the
heat source. Give a reason why Wendy should use a ceramic boiler instead of
a metal boiler for this purpose. [1]

SCORE
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Halimah placed a metal cone over a beaker of water at 70 'C. The following experiment

is conducted in a room of temperature 30 'C.

water at 70C

water

After some time, she observed some water collected at the base of each cone as
shown above. She measured the volume of water collected at regular intervals for a

period of time.
Time after start of experim§nt {min) Total volume of water collected {cm?)
1 10
2 15
3 18
4 20

@ Halimah observed that the ‘rate at which the volume of water collected

decreased after some time. Explain her observation.

(1

(b) Using the same set-up as shown above, what difference in results will she
observe if she used water at 5 'C instead of 70 "C? Explain your answer.  [2]

End of Paper

SCORE
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31

{a) The cells in the top layer are closer to the sun. With more chloroplasts, they are
able to trap more sunlight to make food. _

{(b) 1When the temperature of the summoundings is higher, having smaller the
openings in the leaves will minimize water loss through these openings.

(c) | The needle-fike leaves reduces the exposed surface area to the surrounding.
This reduces water loss through the stomata.

32

(a) 5 A \

D
. . /
(b) | Organism A

(©) When there are fewer organisms A, the population of organism D will have less
food and will eat more organism C. Thus, the population of organism C will
decrease. . A
OR )
When there is fewer organism A, the population of organism E will increase. The
population of organism C will have more food and thus, the population of
organism C will increase. '

{d) Organism E
When there is fewer Organism E, there will be lesser food for B and C, thus
leading to fewer A, B.,C and D.

35

(@) | On the top of the mountain, a smaller volume of oxygen is inhaled in each
breath. With more red blood celis, they can carry more oxygen to different parts
of the body at any one time.




®

The more times a person exercise in a week, the number of red blood cells in |

(a)

As the depth of the sofl increases, the temperature decreases.

(b)

vBystayingunderground AmmalScankeepcoollmu notoverhaatlavo&d

'hea&(roke

©

By hiding underground in the day, Animal S is less likely to be detected / seen
by its predators.

35

(@)

Animal Z eats meat .

(b)

Living on trees protects the young of Animal Z from being eaten by the predators
/ adults of Z.

(c)

The young hatches in April when there is the greatest number of insects. This
ensures that the young has enough/sufficient food to grow and develop.

(a)

When the sea otter swims near the sea urchin, light is blocked / a shadow is.
cas( The sea urchin w:ll be able to detectthe presence of the sea otter.

®)

The pattems of Fish A heip itto &mouﬂage against the urchin spines and thus,
is not easily spotted by lts predator

37

()

Block A melted first The black pebbles are darker wbmed and absocb more
heat thus more heat ts conducted from the surroundmgs to the block of ice ,
causing the ice block to meit faster.

(b)

The dark-coloured rocks absorb more heat and conduct more heat to the glacier
to melt faster, leading to a faster rise in the sea levels.

I I

—&—
Circuit X Circuit Y

(@

- The more the number of times a magnet is dropped, the weaker the magnet.




Magnet Magnetic - Non-

@

(b) )
material magnetic -
: material
v
°
v .
2]
v
_ ©
20
(a) Melting
Heat gain '
{b) No, 1°C is a higher temperature than the meilting point of ice, 0°C. Hence, ice
" will melt.
41
(a)
Gf;m . éinetic Kinetic
Energy nergy |—>}| Energy
+
Sound
Energy
b) Position L. Position L is at a higher height than Position M. The ball at Position L
has more gravitational. poteritial energy which 'i'st'cénVe_rtéd' to more kinetic -'
energy], hitting the bell at a greater impact, causing the bell to sound louder.
42
(@) | Surface B. The wooden biock that moved on surface B landed the furthest
(b) A heavier wooden block will travel a shorter distance as there is increased
friction between the surfaces in contact. / A tlighter wooden block will travel a
longer distance as there is less fiiction between the surfaces in contact.
{c) Do not change the surfaces of the ramp.
Use the same block but with different surface area in contact with the surface of
the ramp
43 ]
Water is a better conductor of heat than air.It gained heat faster from the hot

plate and fransferred heat to the block of butter faster thus meiting the blocks of
butter more quickly.




(b) - ! Ceramic is a poorer conductor of heat than metal so it will lose heat slower to iﬁ?
surroundings.ke‘eping the food hot for a longer period of time. é
OR
Metal is a better conductor of heat than ceramic so it will lose heat faster to the :
surroundings and will not be able tq keep the food hot for a longgr» penod of time. ‘
{a) | The metal cone gained heat resulting in a smalles temperature difference ﬂ
between the cone and the water vapour. hence the rate of condensation will be
slower. '
{b) Wateriarbb'l'ets will form on the outer surface of the beaker instead of the _‘
; underside of the metal cone. x
‘ The water in the beaker is colder than before at 5 °C so the beaker has a cooler f
' surface. The water vapour from:the Asmrounding came into contact with the .
l ' cooler surface of the beaker and condensed to form water droplets.
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