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

Study the flowchart.

Doesithave | No
hair?
Yes\l(
Does it lay No Does it have No..j Does it have
eggs? feathers? ~1 scales?
Yes Yes YBS¢
C Doas it have
gifls?
B Yes

Based on the flowchart above, which of the following correctly maiches the

animal groups listed below?

: , Mammal Reptile Amphibian Fish
(1 B E F D_
{2) A C D D

{3) A D c F
(4). C E F E

The table below shows the relationship among five organisms in a community.

L feeds on N.
NfeedsonOand M.
K provides food for M and O.
Which one of the following classifies the roles of the organisms in the community
comectly?
Producer | Prey only | Predator and Prey | Predator only
Dl K M NandQG L
1(2) (¢] Kand M N M
{(3) M K L NandO
@i K Mand O N L
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Which of the following substances is not transported by the human circulatory

system?

(1) water

(2) digested food
(3) carbon dioxide
(4) undigested food

Claire placed a healthy potted plant in a sealed glass container as shown below.

~ seal

.~ plant

- glass container

She placed it in the garden and recorded the amount of carbon dioxide in the

container at regular intervats over 24 hours. Her results are plotted in the graph

below.
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Which parts of the graph show photosynthesis and respiration taking place?

Photosynthesis Respiration
(1) W and X WandZ
2) XandY WX, Yand Z
3) Wand Z Xand Y
(4) Yand Z W. X, Yand Z
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5.

Jessica studied the hurnan body system as shown below. The arrows represent
the fiow of blood.

Smal! intestines

Heart

Lungs

Which arrow represents blood richest in digested food?

(1) A
(2yB
@C
(4)D

Study the diagram below.

potted plant

[~

wooden box

+— mouse

Which of the following graphs shows the most likely changes in the amount of
gases in the container over 3 hours?

(1)

(3)

Amount of gas {units)
4

/’ carbon dioxide
water vapour

f—tr
3 Time (h)

Amount of gas (units)
'y

water vapour

oxygen

+=b
3 Time{h)

(2)

4

Amount of gas {units)

' 3

oxygen
>< water vapour

-
3 Time (h)

Amount of gas (units)

Fy
carbon dioxide

\ water vapour

4 Time (h)
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7. The diagrams below show the plant and human reproductive systems.

Reproductive system of Female Human Male Human

flowering plants reproductive system reproductive system
Which parts of the human reproductive system have the same functions as parts
A and B?

Part A Part B

(1) Q S

(2) R P

(3) P )

(4) 8 P

8. The table below shows the different ways plants and animals obtain their food.

Plants Animals
A Use the sun's energy to make Depend on the sun's energy
food indirectly for food
B Use oxygen and water to make | Need oxygen to survive and hunt for
food food
C Need carbon dioxide to make Need carbon dioxide fo digest food
food
D Food ig transported throughout | Food is transported throughout the
the entire plant through the entire body through the digestive
food-carrying tubes system
Which differences are correct?
(1) Aonly
(2) B and D only

(3)A, Cand D only
{(4) All of the above
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10.

11.

Based on the picture, which of the following statements is true about the flower
from which this fruit has developed from?

(1) The fiower is fragrant.

(2) The flower has large petals.
(3) The flower has many ovules.
(4) The flower grows in a cluster.

Which of the following statements is/are correct about the life cycles of the
butterfly and the grasshopper?

A : Both have a four-stage life cycle.
B : Both spend their entire life cycle on land.
C : Both the young of the butterfly and grasshopper resemble the aduit.

(1) B only

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

The diagram below shows the interaction among three groups of organisms. The
dotted amows in the food web show how carbon dioxide is added to or removed

from the organisms.

Key

|
L ¢
carbon dioxide
in the air

" energytransfer

b _» carbon dioxide
1B - fransfer

What groups of organisms do A and B represent?

A B
(1) flowering plants animals
(2) fems flowering plants
(3) animals flowering plants
(4} animals femns

6
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12.  Which of the following graphs correctly represents the change in mass of seed
lsaves as a seed germinates over a few days?

Mass of
(1) seed leaves

{9)

A

>
Number
Mass of of days
(3) seed leaves
(9)
Fy
.
Number
of days

2 Mass of
(2) seed leaves
(g)
&
-
Number
of days
Mass of
(4) seed leaves
(9)
'y
Numbrar
of days

13.  Three mushrooms of the same type were placed in each of the flasks A B C
and D and kept airtight in a classroom as shown in the diagram below.

water substance to remove
carbon dioxide

Which set-ups should be used to find out if carbon dioxide is needsd for

substance to
remove water vapour
decomposition?
(1)Aand B
(2)Aand D
(3)yBand C

(4)Band D
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14.

The diagram below shows an electric baby hammock that is used to help a baby
sleep. It moves the baby up and down without touching the floor.

motor unit 753

baby harmmack

Which of the following graphs correctly shows the gravitational potential energy
possessed by the baby and the amount of gravitational force that is acting on the
baby?

{1 (2)

Gravilational Gravitationsl Graviiationsl Gravitational
Potential Energy Force Potential Energy F::rfe
[
}» v Py >
me Time Time Time
3 . (4) . o
Cravitational Gravitational Gravitaional Gravitational
Polantial Energy Force Potential Energy Force
me Time Time Time
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15.

16.

BP~975

The set-up below shows a torchlight shining light on object P.
]

G screen

torchlight

P o

The shadow cast on the screen is shown below.

H |

What conclusions can you draw from the observation?

A : Part F blocked ali the light from the torch.
B : Part H allowed more light to pass through than part E,
C : Part G allowed more light to pass through than part H.

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

The following set-ups show different ways to amange four ring magnets, A, B, C
and D, of the same mass and size.

i
A N
B (88 D

Which of the following conclusions is true about the magnets?

(1) The like poles of all the magnets are facing each other.

(2) The unlike poles of all the magnets are facing each other.
(3) Magnet A has a stronger magnetic strength than Magnet B.
(4) Magnet C has a stronger magnetic strength than Magnet A,
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17. Maisie set up an experiment to compare the flexibility of supporting strips which
were made of different materials.

container of sand -

strip ' ey —7] I-d (distance between
s e - tha highest aﬂd
wooden block lowest points of the
strip)

She measured and recorded distance d of each strip.

Which two variables of the strip must be kept the same so that the experiment
was a fair test?

A: colour of strip

B: length of strip

C: texture of strip
D: thickness of strip

(1)Aand B
(2)Band C
(3)Band D
@CandD

18.  The diagram below shows the water cycle.

condensation

evaporation - c

Which one of the following represents A, B and C?

A B C
(1) | water vapour clouds rain
(2) | water vapour rain clouds
(3) clouds rain water vapour
(4) rain clouds water vapour

10



19.

20,

Clara left four identical beakers of water, P, Q, R and S, at different locations
under diferent conditions. The graph below shows how the amount of water in
each beaker changed over time.

Amount of water

(mi)

P
| o

Duration (h)

Which of the following is a possible reason 1o explain the difference in time taken
for all the water from the four beakers to evaporate?

(1) The temperature of the surmoundings for R is higher than that of S.

(2) The exposed surface area of the water in Q is greater than that in P,

(3) There is wind in the location where S is placed but no wind where Q is
placed.

(4) The amount of water in I is less than the amount of water in S at the start of
the experiment.

Which of the following statement(s) correctly describe(s) the possible
observation(s) after a substance loses heat?

A: The substance expands.
B: The substance contracts.
C: The temperature decreases,
D: The mass remains the same.

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

11
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21.  The diagram beiow shows a man participating in a sport called pole vaulting.
From point A, he will run towards point B, lunge up into the air with the help of a

pole at point C and cross the bar at point D.

D

L.'

A B

What are the main forms of energy the man possesses at points B and C?

PointB Point C
{1 Gravitational Potential Energy Kinetic Energy
{2) Kinetic Energy + Kinetic Energy
Gravitational Potential Energy
(3) Kinetic Energy Kinstic Energy +
Gravitational Potential Energy
(4) | Gravitational Potential Energy Gravitational Potential Energy

22. Fourobjects, W, X, Y and Z, made of different materials were placed at different

parts of the electrical circuit as shown below.

@M

—)-
IR

Given that none of the bulbs lighted up, which of the following comrectly matches
the objects to the materials they were made of?

Sliver Plastic Wood Copper
1) W Y X Z
(2) X Z Y W
(3) X w Y Z
(4) Y X 4 w

12
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23.

24.

Deforestation is harmfut to our environment.

What is the impact of deforestation?

A: More rainfall in the forest

B: Fewer varieties of animals

C: Less carbon dioxide in the air

D: More soil being washed away into the rivers

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

Janice carried out an experiment using four different materials, E, F, G and H.
She filled four identical beakers with the same amount of water at 80°C. Then the
beakers were each wrapped with a different material.

After 10 minutes, she recorded the temperature of water in sach beaker in the
table below.

Material used to wrap the beakers Temperature (°C) after 10 minutes
E 40
F 35
G 45
H 50

Which material should Janice choose to make an ice box that will keep the ice
from melting for the longest possible period of time?

(1) Material E
{2) Material F
{3) Material G
{4) Material H

13
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25.

28,

Sandra took a beaker of ice cubes out from the freezer and placed it on a heat
source. After some time, she tumed off the heat source and left the beaker of ice
cubes on the kitchen table to cool. The graph bslow shows the temperature
changes after Sandra took the ice cubes out from the freezer.

temperature ("C)n

_ G H
1001 ———————~"]

30t ———————f——-— ==

0
E F time {min)
Based on the graph, which of the following statements is/are frue?

A : There was no heat gain at EF.

B : The heat source was turned off at G.

C : Evaporation does not take place at IJ.

D : Water exists in liquid and gaseous states at GH.

(1) A only

(2) D only

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

The diagram below shows a spring balance being used to pull a wooden block
up a ramp.

spring balance
wooden block

Which change would require more force fo pull the wooden block up the ramp?

(1) Applying oil to the wooden block

(2) Reducing the mass of the wooden block

(3) Sticking a sheet of sandpaper to the surface of the ramp.

(4} Decreasing the height of the ramp by removing one of the cubes.

14
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27,

The set-up below uses a light sensor to count the number of objects on a moving
belt over a period of 20 seconds.

hght source

The belt moves at a constant speed. The four objects are either opaque or
transiucent and come in two sizes. Which of the following graphs comactly shows
the amount of light detected by the light sensor?

(1) Amount of{
Nght (unit)

0 2 4 6 8 10 14 18 18 20  time(s)
(2) Amountof
light (unit)

0 2 4 6 8 10 12 14 18 18 20 fime(s)
(3) Amountof$
light urit)

" it T
0 2 4 6 8 10 12 14 16 18 20 fime(s)

(4) Amount of }
light (unit)
BB
0 2 4 8 8 10 14 18 18 20  time(s)

15
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28.  Figure 1 shows the position of rod X after Sandra brought a magnet close to it.
She then placed a flame near one end of rod X as shown in Figure 2 and
observed that rod X started to move towards the magnet,

rod X rod X
magnet magnet
h
flame
c
Figure 1 Figure 2

Which of the following explains why rod X started to move towards the magnet?

A : Rod X was pulled down because gravity increased.
B : Rod X had lost some of its magnetism.
C : Rod X expanded and increased in mass.

(1) B only
(2) C oniy

(3)A and B only
(4) All of the above

End of Booklet A
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Part }l (44 marks)

For questions 29 to 41, write your answers in this booklet.
The number of marks available is shown in brackets [ ] at the end of each question
or part question.

29a. The diagram below shows a typical piant cell.

i, Match the cell part, A, B, C, D and E to their corresponding function/description
by filling in the box with the comect letter. (2m)

Function/Description Cell Parts

Allows only certain substances to pass in and out of the cell.

Controls all activities of the cell.

Not found in animal celis

i.  Which cell part A, B, C, D or E is not found in a root cell. Explain. (1m)

20b. Mary removed a ring of bark from the stem of a plant as shown in the diagram
below. Remaving the ring of bark took away the food-carrying tubes but not
the water-carrying tubes.

upper part leaf

Circle the correct options to show the effect of removing the ring of bark on

the following stem parts after a week {(2m)
Upper part Lower part
Stem: Leaf: Stem: Leaf:

No change / swollen | green / yellow | No change / swollen | green / yellow

BP~984




30. Katherine placed the same amount of meat into each of the set-ups X, Y and Z,
as shown in the diagram below. The meat was cut up into two pieces for set-up
Y and in four pieces for set-up Z. She then placed the meat into equal volumes
of digestive liquid P.
/ digestive kquid P\\
meat 46— 2
set-up X set-upY set-tp Z
After 30 minutes, she recorded the results in the table below.
Set-up Total mass of meat (g)
At the start of the experiment | After 30 minutes
X 100 92
Y 100 83
2 100 78
a. By cutting the meat into different sizes, what variable was Katherine trying to
change? (1m)
b. Explain why the mass of the meat is reduced. (1m)
31a. Maisie had watery stools. Her mother told her that there could be something
wrong with her digestive system.
Identify the part of the digestive system that could cause Maisie’s stools to be
watery. Explain its function. (2m)
31b.  Mrs Tan is pregnant. Besides her reproductive system, state two other

systems that work together to provide food for her developing baby. {(1m)
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32 Kaixin identified all the different organisms and its population in habitat Z. She
drew out a graph with the different organisms as shown below.

A

Number of
organisms

.

R S T U \'4 w Type of organism'

With further observations, she listed down the interactions between some
organisms as shown below.

~-YeatsR, Sand T
-ReatsVand W
-~ 8, T and V are herbivores

a. Based on all the information above, draw out the food web that best
represents all the organisms in habitat Z. (2m}

b. The starting population of S, T and V are the same. When organism W
decreases, organism V's population will decrease faster than organism S's

and T's. Explain. (2m)
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33a. Pam conducted an experiment using four similar fruits from a plant that
disperses its seeds by spliting. She subjected the four fruits to different
temperatures and measured the time taken for the fruits to split. The results
are shown in the {able below.

FruitE Fruit F Fruit G Fruit H
Surrounding 15 20 35 30
Temperature (°C)
Time taken for the fruit 20 12 2 3
o split (h)

i. What is the relationship between the surrounding temperature and the time
taken for the fruit to split? {(1m)

il After spiitting, the seeds from fruits E, F, G and H are dispersed by wind.
The two graphs below are drawn by Pam’s classmates, Chloe and Rina, to
show the relationship between the strength of wind and the distance the

seeds are dispersed.
Distance the seeds Distance the seeds
are dispersed are dispersed

Fy 'y

— —p
Strength of wind Strength of wind
Chioe’s graph Rina's graph
Who is correct? Explain your answer. {1m)

iii. How does bsing carried further by the wind help a seed in its reproduction?
(1m)
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il.

Pam conducted another experiment to find out how the distance of pollen
grains from the nectar would affect the amount of pollen grains collected by
Insect A. She used liquid P which attracts Insect A to set up the experiment as
shown below. She filled the ends of each rod with 50 pollen grains.

9— lip of rod covered with pollen grains
rod

-y -
€ F <]

Pam observed that Insect A visited each set-up the same number of times
and recorded the amount of pollen grains left on the rod in the table below.

BP-988

Set-up E F G
Amount of polien grains left on the tip of 2 48 35
the rod
Explain why insect A collected most pollen grains from set-up E. (1m)
Besides animals, state one other agent of pollination. (1m)
6




BP-989

34. Elena wanted to find out how amanging bulbs in series or parallel affects the

brightriess of the bulbs in a closed circuit. To start the experiment, she used
similar bulbs and batteries for circuits P and Q.

- -

L il
| |

Circuit P Circuit Q

She added one bulb at a time to each circuit and observed the brightness of
the bulbs in each circuit. She then plotted the results in the graph shown

below.
brightness 01"r
bulbs (units)
Circuit P
Circuit Q
»
number of bulbs added

a. Explain why there is a difference in the brightness of the bulbs in circuit P and
circuit Q as more bulbs are added. (2m)

b. Based on your answer in (a), will the rest of the bulbs light up in each circuit if

one bulb in each circuit is fused? (1m)
One fused bulb in clrouit : Wil the other bulbs light up? (Yes/No)
P
Q




45 Four metal balls A, B, C and D are suspended on a string from the ceiling. The
strings holding the four balls are cut and the balls are dropped from different
heights as shown in the diagram below. Each ball created a depression on a
bed of sand below it when it hit.

ceiling

string

A 4 kg
®

D

- -
- -

depth of depression
; _made by Ball B

}
O —1— bed of sand

a. In the bar graph below, fill in the boxes with A, C and D to indicate the correct
graph for the depth of depression made by balls A, CandD. (2m)

Depth of depression {cm)
A

[

B Ball

b. Fill in the boxes 1o show the energy conversion from the point the string is cut
till when the ball hits the bed of sand below. (1m})

— + -

energy energy energy energy

BP~990
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36a. State the meaning of meiting point. (im)

36b. Tiffany placed a solid made of substances R, S and T in the set-up as shown
below.

Substance S -

Substance T

The table below shows the melting points of the three substances.

Substance R 8 T
Melting point (°C) 55 80 30

She wanted o ensure that the solid does not contain substance R and T and
needs to decide what temperature to set the heater.

Her classmates Rachel and Therese offer her the following suggestions:
Rachel : Set the temperature to 70 °C.
Therese: Set the temperature to 50 °C.

Who is comect? Explain your answer. {(1m)




37. Wendy canmied out an experiment testing three clips X, Y and Z, made of
different materials, in the set-up shown below. The clips were of the same size.

—{r

insulated copper wires H———thermometer
water T EH—cipx vorz
heating coill ——— | Tow¥ . | J

She connected one of the clips to the circuit and measured the temperature of
the water at the end of the experiment. The experiment was repeated for the
other two clips. The table below shows the results of the experiment.

Temperature of water (°C)
Clip X Clip¥Y ClipZ
Start 30 30 30
End 30 100 100
a. What is the aim of Wendy's experiment? (1m)

b. Based on the results, what can you conclude about clips X, Y and Z7
(2m)

10
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38. Yiling conducted an experiment with two objects, P and Q, of the same mass.
Both objects are submerged in water and connected to weights of 100 g. The
weights are used to pull the objects across in a 1-metre tank of water. Her

experiment set-up is shown below.

Object P Object Q

Objects pulled across by weights

.....
.....

-----
- W

100 g weight e

100 g weight 1 m water tank >

The table below shows the results of her experiment.

ai. Complete the table by filling in ‘P’ and ‘Q’ to match the time taken for the object

to move across the tank with the correct object. (1m)
Object Time taken for object to move from
starting line 8 to ending line R
12 seconds
7 secords
aii. Explain your answer in (ai). (1m)
b.  What can Yiling do to improve the reliability of her experiment? (1m)

ﬂ 2
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¢. Look at animal D shown below.

Anymai D on land Animal D in water (view from above)

Based on Yiling's experiment, state 2 ways how animal D's body shape in
water benefits it. {2m)

Benefit 1.

Benefit 2:

12




38.  Jessica went for a hike at Bukit Timah Hill. She walked from poit Wio Z
without stopping. The amount of gravitational potential energy she has at the
different points during the hike is shown in the graph below.

Amount of
gravitational
potential energy
(unit) Y

L

Z
W
e
distance travelied
by Jessica (m)
Based on the graph above, put a tick in the correct box to indicate if each of the
following statements are true or false. (2m)
True False

. | Jessica was at ground level at point W.

il. | Jessica did not possess any kinetic energy at point
Y.

fil. | Jessica was at the highest point of the hike at
pointY.

iv. | Jessica was climbing down a slope from point W
to point X.

13
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40a. The diagram below shows the negative impacts, A, B, C and D, on the
environment due to some human activities.

A * soil expoged to rain
fewer trees
more cagon dioxide soil no longer suitable for crops
trapping heat from the sun

rapid melting of glaciers and polar ice caps

Fill in the boxes with A, B, C or D to match the following activities to the letter it
best represents in the diagram above. (2m)

Human Activity Letter
I. | Soil Erosion

ii. | Deforestation

iil. | Global Warming

iv. | Buming Fossil Fuels

b. The Pollutant Standards Index (PSI) is a type of air quality index that indicates
how polluted the air is.

The map below shows the PS| of different locations in Country K. Country Kis
experiencing hazy conditions due fo a forest fire in Country L.

wind direction

A et 5 e o

rain forest fire
clouds
Town Y
P8l : 80 Country L
Country K
Basad on the information provided in the diagram above, give two reasons to
explain why the PSI in Town X is higher than the PSI in Town Y. {Zm)
Reason 1 :
Reason 2:
14




41,

The diagram below shows a balance with two metal blocks, A and B. The
balance is horizontal when A and B are placed on it.

. " o \‘l——-ﬁw

A
8
L - v g “ M M
heat source
What will happen to metal block A after it is heated for some time? (1m)

Will metal block A move up, move down or remain in the same position on the
balance when it is heated? Explain your answer. {1m)

After block A has cooled down to room temperature, both A and B are then

placed in identical containers which are then filled with a similar liquid to the
brim.

....... %
-------- entica
.........

.........

g - containers —f::
g filled with o
1 A KB liquie 3
< H « H

%

—_—)

On the balance, will the container with metal block A move up, move down or
remain in the same position on the scale balance? Explain your answer. (1m)

End of Baoklet B
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