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Booklet A

Instructions to Pupils:

1. Do not open the booklet until you are told to do so.

2. Follow all instructions carefully.

3. This paper consists of 2 booklets, Booklet A and Booklet B.

4. For questions 1 to 28 in Booklet A, shade the correct ovals on the Optical
Answer Sheet (OAS) provided using a 2B pencil.

* This booklet consists of 21 printed pages (including this cover page).




For each question from 1 10 28, four options are given. One of them is the cotrect answer.
Make your choice (1, 2, 3 or 4). Shade the correct oval (1, 2, 3 or 4) on the Optical
Answer Sheet. (56 Marks)

1 Which one of the following parts of a cell supporis and protects the cell?

{1) nucleus
(2) cell wall

{3) cytoplasm
(4} cell membrane

2 The diagram below shows a cell with parts A, B, C and D.

Four students made some statements as shown below.

Amy: All plant cells have part A.

Bill: The cell is a plant cell as it has part C.

Cassy: The cell is an animal cell as it has part D.

Dawn: The cell needs part B as it controls ail its activities.

Which of the students have made the comrect statement?

(1) Amy
(2) sil
(3) Cassy
(4) Dawn



3 A botanist wanted to create a new breed of hibiscus plant with flowers that will
glow in the dark. She obtained the genetic information from an animal cell and
inserted it into a hibiscus plant cell.
The diagrams below show two cells.

O

P

Which of the following will the botanist need to camry out in order to achieve his

aim?
Obtained genetie information Transfer genetic information
from part into part
(1) 0 J
(2) P K
(3) L P
(4) K o

4 The diagram below shows a plant.

At which pari(s) of the plant, A, B and C, is/are water-carrying tubes found?

(1) Aonly

(2) Bonly

(3) BandConly
(4 A BandC




5

Study the two set-ups, E and F. below. Lee Ping remove some of the roots from
one of the plants. She then recorded the water level at regular time intervals.

oil
L water ———

roots

The results obtained are as shown.

Water level 4

Line A

Line B
LineC

Line D

—»  Time (days)

Which line, A, B, C or D, represents the results for set-ups, E and F?

(1)
(2)
(3
4

Set-up E Set-up F
D B
C A
D C
C D




Bryan set up an experiment using two similar plants, X and Y.

He recorded the variables in the table as shown below.

Variables Plant X PlantY
location field field
length of stem 20 cm 14 em
number of leaves ' 8 6

volume of water in the beaker

at the start of the experiment 500 mi S00ml

He measured the volume of water in the beaker at the end of the experiment.

The aim of the experiment is to find out if the

(1) length of stem affects the number of jeaves

(2)  location of plant affects the volume of water taken in by the plant
(3) number of leaves affects the volume of water taken in by the plant
{(4) length of the stem affects the volume of water taken in by the plant




7

The pie chart below shows the composition of gases in the air.

Which of the following are true of gas 2?7

cow

L)
(2)
&)
(4)

Needed for respiration
Produced during buming
Needed for photosynthesis
Produced during photosynthesis

A and C only
A and D only
B and D only
A,B,CandD

Some children are having their skipping lesson as shown below.

Which statement correctly explains what happens when the children are skipping?

1)
(2)
()
(4)

Heart rate increases to take in more air

Heart rate increases to pump more blood per minute.
Breathing rate increases to take in more carbon dioxide.
Breathing rate increases to remove more oxygen per minute.



Which one of the following shows how the

oxygen and digested food to the muscles?

)

(2)

)

4)

Respiratory
Systemn

Circulatory
Sysiem

systems works together to transport

Respiratory

Digestive
System

System

Circulatory
System

Digestive
System

Digestive
System

Circulatory
System

Digestive
System

Respiratory
System

Circulatory
System

Respiratory
System




10 Adam, Keith and Tom wanted to measure the volume of air they breathe out using

the set-up shown below.

height, h $

/

bottle

The bottle was filled the water full
and blew as much air as possible throug
in the bottle was measured. The experi

respectively.

/«4’\

rubber tubing
tank with water

y in the beginning. Adam took a deep breath
h the rubber tubing. The height (h) of air
ment was repeatett by Keith and Tom

The results of their experiment are shown in the table below.

Students | Helght,'h {cm)
Adam 15
Keith 26
Tom 21

Which of the following statements is correct?

{1)  Tom has the greatest lung capacity.

(2) Adam exhaled the least amount of air,

(3)  Adam displaced more water in the bottle than Keith.
(4)  Keith could hold the smallest amount of air in his lungs.



11

12

The diagram shows the male and female reproductive systems in humans.

Which one of the following parts corresponds to the correct function?

(1)
@)
(3)
(4)

Part Function
A produces sperms
B where the baby develops
C where the fertilised egg attaches to
D produces eggs

The diagram below shows a cross-section of fruit P,

Which one of the following statements is most likely to be true about the flower

that the fruit was produced from?

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

It has many ovaries.

It has female parts only.

itis pollinated by animals.

It has been pollinated and fertilised.




43 Julia wants fo find out the effect of overcrowding on the growth of the balsam

plant.
Study the table below.
Pot | Number of balsam seeds Type of soll Size of pot

A 10 garden big
B 5 garden small
C 5 sandy medium
D 5 garden + medium
E 5 garden big
F 3 sandy small

Which three pots given below should she set up to carry out a fair test?

(1) A BandD
(2) A CandF
(3) B,CandE
(4) B,DandE

10




14 Paul set up an experiment as shown below.

black~
. % stopper ~ coloured box
Ight ,‘\ f \ \\\\, /
\ | 4 water __ | .
3 ——— water __{—
' plant
A B8
Which of the following shows the possible change in carbon dioxide levels in the
test tubes after a few hours?
Level of carhon dioxide in set-up
A B
{1) Increase Decrease
(2) Decroase increase
(3) Decrease Decrease
(4) Increase No change

15 A, B, Cand D are parts of an electric bulb as shown below.

A —

|/

C ~—.

D
Which parts of the electric bulb conduct electricity ?
(1) AandBonly
(2) BandConly
(3) CandDonly
(4) B.CandDonly

11




16  Study the four circuits, W, X, Y and Z, as shown betow,

w X Y Z
in which one of the following circuit(s) will both bulbs light up?
(1) Zonly

(2) WandZonly
(3) Xand Y only
{4 W,XandY only

17  James set up an electric circuit as shown below using identical light bulbs. He
placed three objects at positions R, S and T. One of the objects is an insulator of
electricity while the rest are conductors of electricity.

5 L i

R

What is the smallest number of light bulbs that can light up?

(1) zero
(2) one
(3) two
{4) three

12



18

Emily studied the electrical circuit of a fan and wanted to recreate the circuit.
However, he did not have the required parts for the circuit and he created a
modified electrical circuit for a fan as shown below.

— 1|l z

W

O
o
1| 0

Connector A can be extended to reach all four points, W, X, Y and Z. When
connector A is placed at one of the points, W, X, Y or Z, an observation can be

made,

Which of the following conclusions can be correctly mads from the observation of
the electrical set-up above?

)
(2)
(3)

4

The fan will not work as the circuit is always open.
The fan is switched on for all connections made to points W, X, Y and 2,

The speed of the fan can be controlled by switching connections made to
points X, Y and Z.

As the number of batteries increases, the speed of the fan remains the
same.

13




19  Mary heated a beaker of water on the stove. The water boiled and bubbles were
seen rising to the surface of the water.

100 °C

thermometer

AR A0 b 02

[]
o A
o Nuatiru

stand __p— beaker

bubble

------

wire gauze

- tripod stand

What is in the bubbles?

(1) water

(2) oxygen

(3) water vapour
(4) carbon dioxide

14



20

Study the weather report of four days.

Which day is most suitable to hang wet clothes outside in the moming to be dried
by the end of afteroon?

Day Morning Afternoon
(1) Sunday 6 é
Cloudy Sunny
(2 Manday : e
Thunderstorm with strong R

wind | Rainy

(3) Tuesday e é
Strong wind Sunny

{4) Wednesday @ 5
Very sunny Rainy




Al

Alan and his friends made the following statements about the water cycle.
A: Water evaporates at a fixed temperature.
B: Water gains heat during evaporation and condensation.

C When water vapour condenses, it changes from gaseous to liquid state

Which of the following statement(s) about the water cycle isfare correct?
(1) Aonly

(2) Conly

(3) AandBonly

(4) BandConly

Substance Z is a solid at 40°C and a liquid at 250°C.

Which one of the following is possible?

Melting Point of Z (°C) Boiling Point of Z (°C)
(1) - 30 150
(2) 30 350
(3) 50 150
(4) | 50 aso

16



23 Aglass bottls of cold water was taken out of the refrigerator and placed on top of
a weighing scale at room temperature. The reading on the scale is shown below.

—— glass bottle of cold water

weighing scale

Which of the following correctly shows the changes in the reading on the scale and
the temperature of the cold water after some time?

Reading on scale (g) Temperature of cold water (°C)
(1) 2009 increase
(2) more than 200g ~ increase
(3) 200g decreass
{4) more than 200g remain the same

17




24  Eugene bought a terrarium with plants in a layer of wet soil in an airtight container.
He placed it by a window. He observed that there were more plants, and they were
growing well after some time as shown below.

seated glass
container

plants
baby plants

Which of the processes took place in the terrarium?
A Evaporation

B Reproduction

C: Condensation

D Photosynthesis

(1) Aand Conly
(2) BandDonly
(3) A,CandDonly
(4 AB,CandD

18



25  Rita carried out an experiment where she filled a beaker with water to its brim.
Then, she put a stone into it and observed that water overflowed as shown in the

diagram below.

stone
water filled to the brm
&,
beaker— {7 "
.-:—-'-u“-‘-:u .
B
before
The water overflowed because

(1) stone has mass

(2) stone occuplies space

{3) stone has definite shape
(4) water has indefinite shape

19




26  Study the diagram below.

connecied to a pump

——— 50 cm?® of air

——— 30 cm® of water

The volume of the container was 80 cm®. Using the pump, another 10 cm?® of water
and 10cm? of air were added into the container.

What is the final volume of air In the container?

(1) 30cm®
(2) 40cmd
(3) 50cmd
(4 60cmd

20



27

28

Which of the following is not a source of heat?

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

The diagram below shows a conve

the sun

a campfire

a lighted bulb
a winter jacket

beads, A and B.

yor belt which separates two different types of

whes! Y

To separate the mixture of beads into containers A and B, which of the following

is correct?
wheel Y material of beads A materlal of beads B
(1) steel iron plastic
(2) magnet plastic iron
(3) iron magnet steel
4) magnet iron plastic

21
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For questions 29 to 40, write your answers in the space provided. (44 Marks)

29 Bill observed two organisms, S and T, that live in a pond. S and T can only be
observed by using a microscope.

structure for movement

chioroplast

organism S organism T

(a) Basedon the diagrams above, put a tick (v} in the boxes below to indicate if the
following inferences are true or false. 2}

Statement True False

(i) | Both organisms are animal cells.

(i) | Both organisms can make food.

(iii) | Both organisms can move in water.

(iv) | Both organisms are microscopic.

{p)  Bill made a staternent that as we grow taller, our cells grow bigger in size.
I3 Bill's statement correct? Explain your answer. 11




30  Glayds camied out an experiment using part of the stem of a plant as shown
below. She wanted to make two cuts on the stem as indicated below. The water
and food-carrying tubes were removed at section A while the foad-carrying tube
was removed at section B,

water and food /g leaves Y
carrying-tubes

removed e e section A
leaves Z

food-canrying .
tubesremoved " - section B

(a) Based on Gladys’ experiment, what would she observe about leaves Y and Z?
[2]

()] LeavesY:

() LeavesZ:

Q30 continued on the next page




Removing food-camying tubes from the stem of trees is a practice in fruit production.
Farmers do this in fruit farming to produce bigger fruit.

food-carrying tubes
are removed

(b) Explain how the removal of food-carrying tubes from the stem of trees enable
fruits to be bigger. 2]




31 Diagram 1 below shows the tfransport of two substances from one part of the

plant to another.
leaves
? Key
y 1 P .
direction in which
. stem - substance M travels
Diagram 1
| s, direction in which
roots > substance N travels
{a) Identify substance M, 1]
{(b)  What happens to substance N when it reaches the leaves? 1]

Diagram 2 below shows the human circulatory system.

heart all parts of the body
4
Key
Diagram 2
direction in which
~ blood flows
Compare Diagrams 1 and 2.

(¢) State the difference in the direction in which water is transported in plants and
blood is transported in humans. 2]




32 A fruit is formed from the flower of plant B. Bees help in process M of the
formation of a fruit.

flower of plant B

The diagram below shows how a fruit is formed from the flower of plant B.

flower | —»| processM | —» process N » | fruit and seeds

(a) Describe process M 1

(b) Complete the table below to show which parts of the flower will develop into the

fruit and the seed. {1
Flower Part
{H fruit
(i) seed

Q32 continued on next page



Winnie took the seeds of the fruit from adult plant B and germinated them under
favourable conditions.

Fruit from adult plant B at its early stage of development is green in order to
blend in with its surroundings. However, it tums red when it is fully developed.

green coloured fruit red coloured fruit

fruit of plant B at its early fruit of plant B when itis
stage of development fully developed

{c)  Explain how the change in colour of the fruit increases the chances of dispersal
of its se_eds. 2]




33  Study the two graphs shown below.
Light Number of fulty
intensity submerged gresn plants
De-pt?t of Depth'of
pond pond
GraphJ Graph K
Graph J shows how light intensity changes with the depth of the pond.
Graph K shows how the number of fully submerged green plants changes with
the depth of the pond.
(a) Based onthe graphs above, what is the relationship between the number of fully
submerged green plants and the light intensity? 1]
(b)  Explain your answer in {a). 1




34

(a)

{b)

()

(d)

Kenny placed set-ups P and Q below under the sunlight for four hours. '

air-tight glass
container
green plant
: ) plastic bags ————
i f pots
with s0i
set-up P set-up Q

He measured and recorded the amount of gases in the glass containers at the
beginning and end of the experiment.

Complete the table below to show the changes in the amount of gases in the
two glass containers with the words ‘increased’, ‘decreasad’ or ‘no change’.

[2]
Set-up P Set-up Q
Oxygen
Carbon dioxide
What was Kenny trying to find out in his experiment? [1]
Why did Kenny cover the pots with plastic bags in the set-ups? 1

Would Kenny’s resuits be different if he placed set-up P In an enclosed black
box? Explain your answer. 1]




35

(a)

(b)

{c)

Aaron designed a wire maze game. A player has to move the loop from point A
to point B without letting the foop touch the wire maze. If the loop touches the
wire maze, the bulb and buzzer are tumed on.

Compilete the circuit below by adding wires to connect the bulb and buzzer. The

bulb and buzzer should work even if one of them is fauity. [2]
wire maze
loop
A B
L et

-]

bulb
wire

buzzer "1{‘1; i+ t
' batteries
Suggest the property of material of the wire maze and the loop. 1

Predict how the brightness of the bulb will change if more batteries are
connected. 1

10



36  Timothy took part in a game show. To answer the questions, the contestants
had to press the button in front of them to ring the buzzer. Only one of the
contestants buzzer would ring at a time.

The diagram below showed the electrical circuit that allowed the buzzer to ring.
Iron bars, A and B, could move about their fixed points.

iron rod with wire coiled around it movable iron bar B

buitffA \ button 8
Pl | Moo
buzzer buzzer
_— metal contact :___-—__7-
-1 fixed points ! -1
\f'
_ iron rod with wire

m@b’e iﬂ)n bur A—— coi]ed Ground it

metal contact ~

Circuit for contestant A Gircuit for conlestant 8

(a)  Explain how the above electrical circuit works. 2]

Q36 is continued on the next page

11




Timothy won a prize in the game show. He received three electrical lanterns
which he placed at different locations in his house as shown below.

— electrical supply b electric circuit
living room
lantern 1
bedroom
lantern 2
kitchen lantern 3

Timothy wanted to include switches to control the lanterns in the following
manner:

« All the lanterns can be controlled by a main switch
The lantems in the bedroom and kitchen can be controlied independently.

(b) Onthe diagram above, draw an ‘X to indicate where each of the three switches
should be placed. (3]



37  Darren boiled some water usin
the change in temperature of w

Temperature of water (°C)

F 3

100 1

75 -

g an electric kettle. The following graph shows
ater in the kettle.

]
5

10 15

I > Time (min)
20

(a) State the relationship of the change in temperature of water in the kettle from

the start of the experiment until 10min.

i

(b)  List the state(s) of water present between the 5% and 10% minute. 1)

(c) Desfine boiling point.

]

13




38

(a)

Jeremy carried out an experiment to find out how the exposed surface area of
a liquid affects the rate of freezing. Ho poured equal volumes of liquids into
containers, X, Y and Z, as shown below. Then, he placed the containers in a

freezer.

water

phaterurarwrery

Explain why Jeremy's experiment was not a fair one. 21

Jeremy repeated his experiment after making some changes so that his
experiment was fair. He recorded the time taken for the liquid in each container
io freeze completely in the table below.

Container Time taken for the liquid to freeze (min)

X 40
Y 60
z 20

{b) Suggest one way to reduce the time needed to freeze the liquid in all the

containers. 1]

14



39 Ron created a model of a water cycle as shown below.

heating lamp

ice cubes

glass cover ’

(a}  Explain why ice cubes were placed above the glass cover. 2]

(b)  Whatdid the following objects represent in the water cycle? M

(i) Heating lamp:

()  Water droplets on the glass cover:

15




40  Megan cartied out an investigation of two containers of different materials, A
and B, as shown below. He placed a beaker of water into the containers and
took some readings.

thermometer

layer of oil on the .
beaker surface of water heaker

container inith container with
material A material B

(a) Based on Megan's axperiment, tick (v) the correct variables accordingly in the
table below. 2]

Varlable Changed | Keptthe | Measured
Same

(i) | Thickness of material of
container

(i) | Temperature of water in
container

(i) | Volume of water in container

(iv) | Type of material for container

{b) Megan set-up a control set-up for her investigation. What is the purpose of the
control set-up? 1]

Q40 is continued on the next page

16



{c) Inthe space below, draw the control set-up with labels.
The thermometer is drawn for you [1]

>

The End

17
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SECTION A

SECTION B

Q29a) | FALSE, FALSE, TRUE, TRUE

Q29b) | No, as we grow taller, our cells undergo cell division to multiply instead of
growing bigger in size.

Q30a) | Leaves Y: it would wither.
Leaves Z: Leaves Z would still be able to photosynthesise and remain
healthy.

Q30b) | The food made by the leaves through photosynthesis cannot be
transported down the stem, hence, excess food made is stored in the fruit,
producing bigger fruit.

Q31a) | Food

Q31b) |Leaves will use water to make food through photosynthesis.

Q31c) | Water absorbed by plant roots is transported from roots to stem to leaves,
and will not return to the roots. While blood is pumped by the heart and
transported in humans which would return to the heart.

Q32a) | Pollen grains will be transferred from the anther to the stigma of the same
type of flower.

Q32b) | (1) Ovary (ll) Ovule

Pg1




Q32c) | The change in colour would attract more animals to eat the fruit, and
increase chances of its seeds being passed out in droppings further away
from the parent. Hence, this increases chances of seed dispersal.

Q33a) |As light intensity decreases, the number of fully submerged green plants
decreases.

Q33b) |As depth of pond increases, less light is able to reach fully submerged
green plants, so plant are less able to carry out photosynthesis to make
food, which is needed for survival.

Q34a) |Set-up P: oxygen increased, carbon dioxide decreased
Set-up Q: no change for both

Q34b) |Kenny was trying to find out how the presence of leaves affect the amount
of oxygen and carbon dioxide in the set-ups.

Q34c) | To ensure a fair test by keeping all variables constant except for one.

Q34d) | Yes. Photosynthesis would be unable to take place due to absence of
light, hence, plant would only be able to respire, decreasing amount of
oxygen and increasing carbon dioxide levels.

Q35a)

Q35b) | Ability to conduct electricity.

Q35¢) | Brightness of bulb would increase.

Q36a) | If button A is pressed, it would close the gap in the circuit, making it
complete. The iron rod will become an electromagnet, attracting movable
iron bar B, creating 2 gaps in circuit B. Hence even if contestant B presses
button B, the circuit is still open and buzzer would not ring.

Q36b) J{

X
[ swni ]

l

=T

Q37a) |Between 0 and 5th minute, temperature of water increase. From 5th
minute to 10th minute, temperature remains constant at 100°C.

Pg 2



Q37b)

Liquid and gas

Q37c) | Itis the temperature at which a liquid gains heat to become gas at a fixed
temperature.

Q38a) | Itis not a fair experiment as there is more than one variable that is
changed, which are the types of liquids and exposed surface area of each
container. In a fair experiment, only one variable is changed while all
others are kept constant.

Q38b) | Use liquids which are cooler in temperature.

Q39a) | When water in tank gains heat and evaporates into water vapour, the
water vapour would touch the cooler underside of the glass cover, which is
cooler than room temperature due to the ice cubes. Water vapour would
then lose heat and condense to form water droplets under the glass cover.

Q39b) | (1) The Sun (ll) Clouds

Q40a) | (1) Kept the same (Il) Measured (111) Kept the same (IV) Changed

Q40b) | The purpose is to ensure that the temperature of water in the container is
affected only by the type of material for container and not by any other
variables in the experiment.

Q40c) ) Thermgm et

v L(ﬂ&_i"f

}&. ¥ 6’(‘ *’;«i il T‘h\

(Lat e % water

54

watey
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