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Section A: Multiple Choice Questions [56 marks] )

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

1. Diana wanted to investigate the conditions needed for a plant to photosynthesise. She placed
- plant X in a dark cupboard for two days to destarch it completely. After thal, she wrapped up

4 leaves, A, B, Cand D, in clear plastic bags containing different substances as shown in the
diagram below.

Then she placed plant X under the sun for a few hours.

clear plastic bag

~LeafA

(water) Leaf C

{chemical that absorbs
carbon dioxide)

Leaf B
(chemical that
absorbs water)

Leaf D
(chemical that produces °
carbon dioxide)

Plant X

Diana then removed leaves A, B, C and D and tested them for starch.

Based on the conditions in which the leaves were placed, which one of the following is likely
to be the results that she obtained?

~ Presence of Starchin Leaf

A B T ‘ C*' i e ..M..H_[_jh — )

o) absen! present | preseml ' preseni
(2) present absent | preseni | abseni
(3) present present |  asbsent | present |
(4) present absent absent present |



2.

Taylor wanted. to find out if the intensity of light would affect the rate at which plants
photosynthesise. He placed an equal mass of water plants under an inverted funnel in
two set-ups, P and Q. He added a lamp for set-up P as shown in the diagram below and
left them for 2 hours. ' '

column of gas

r bubbles ", -
- e funnel T c: oo
L / \\\ Tt
RN water plant —} =A% - - N\~
Set-up P Set-up Q

Which of the following should he measure in order to draw a conclusion for his experiment?

TOw>

—
(]
~—

The temperature of water in the beaker

The distance beiween the lamp and the set-up

The height of the column of gas at the top of the test tube
The numbser of bubbles given out by the plant in one minute

A and B only (2)
B and D only (4)

Aand Conly
Cand D only

Which one of the following statements about photosynthesis in plants is frue?

(1)
(2)
)
4

Plants make starch during photosynthesis.

Plants trap heal energy from the sun to make food.

The chiorophyll found in leaves is needed to trap light.
Excess food made in planis are only stored in the leaves.
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The diagram below shows a habitat.

Based on the diagram above, which of the following is correct?

(N The group of kangaroos form five populations.

{(2) The rabbit and the bird form two communities.

(3) There are only animal populations in the habitat.

(4) There are different populations of planis and animals in the habitat.

Which of the following are examples of organisms that break down dead matter into simpler
substances”?

A Anis
B Fungi
C Bacteria

D Earthworm

(1) AandBonly. (2)  BandConly
(3) Cand D only (4) A CandD only
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6. The graph below shows how the number of fishes in a pbnd community changed over a

period of 6 months. The fishes in the pond feed on the water plants.

Number of fishes
A

, ; » Months

January March June

What are the likely reasons for the change in the number of fishes in the pond?

A From Ao B, the birth rate of fishes was equal o its death rate.
B From A to B, the number of animals feeding on the fishes increased.
C From B to C, water plants were removed from the pond.
D From B 1o C, several organism X were added and they competed for food
with the fishes.
{1 A and B only {2) A and D only
(3) B and C only (4) Cand D only
7. Study the food web below.
//)' p
- \
. 7 R
. 4
\ k// /«d
'Y ,//
RS

Which organisms are both a prey and a predator?

) P and S only
)
’

2 QandR
Sand T only 2) na R only

{1
(3 {4} P.Sand T only
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The food chain below shows the relationship between four organisms in a community.

grass ——» grasshopper —— bjrd ——> snake

Based on the food chain above, which one of fonoWinggraphs shows the change in population
of grasshoppers and birds after the snakes were removed from the community?

(M

Pop‘ Plation

grasshopper

bird

snakes removed

(3)

Popglaiion
A

S bird

[y
.
——

grasshopper

>Time

snakes removed

> Time
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Pogyiation

snakes removed

4)

ird

-~
~ - - grasshopper

» Time

Population

snakes removed

e grasshopper

bird

> Time



9. Study the food web below.

/'
N,
N

Which of the following correctly classifies the producers and plani-and-animal-eaters in the

food web?
Producers Plant-and-animal-eaters
(1) Aand G only C and D only
@) | " Aand G only D and F only
(3) “Tand E only A and F only
(4) Cand E only B and D only

10. The following statements were made by some pupils.

Julia; A food chain must start with a plant-eater.

Taylor: The arrows in the food chain show the transfer of energy.
Shawn: A food chain shows the relationship between producers and consumers.
Eugene: Al each position in the food chain, all the energy is used up for life

processes.

Which pupils had made an incorrect statement?

(1 Julia and Taylor only (2)
{3) Taylor and Shawn only (4)
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1.

12.

The diagram below shows the siages of growth in a-bean.

a0 4

Stage A Stage B Stage C Stage D

T

Stage E

Which of the following statements about germination of the bean is correct?

Water is required for growth at all stages.
The bean needs light for growth at all stages.
" Airis not required for growth at stages B and C.
The size of seed leaves decreases as the plant grows.

TP

e
S

Aand Conly (2)
Band Conly (4)

o .
(98]
-

A and D only
B and D only

The diagram below shows the distribution of three plant populations near a river.

W River T
= — o
S // A 23
. [( 2
........ - e — A o b 4
............ L -"/‘_/' O O O
— A 0® o
M:'L::,M/”/ A A 23 00 S@
8 £ £

Based cn the diagram above, how were the seeds dispersed?

Key
Parent Plant 0: @
Parent Plant A A
Parent Plant $3: 8
Flow of river 1 -~»

Plant O Plant A Plant &
(1) animal ; explosive action waler B
{2) animal water explosive action
(3) explosive action l animal ; water
(4) explosive action { water : animal i
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13. Food-carrying tubes were removed from the stems of plants A and B as shown below. The
plants were then left under the sun and watered every day. Their growth was observed over
a month. ‘

M

0%

food-carrying % \§:\
T

tubes were
removed

Plant A Plant B

-

Which of the following correctly explains the possible observations that could have been made
about plants A and B afler a month?

Plant A Plant B Explanation
1) died survived Only the roots of plant B were able to obtain food.
(2) survived died Only the roots of plant A were able to oblain food.
(3) survived survived The roots of both plants were able to obtain food.
(4) died died The roots of both plants were not able to obtain
food.
14. Which of the following shows the correct comparison of gases that we breathe in and
out?

Breathe in Breathe out
(1) less oxygen more oxygen
{2) more nitrogen less nitrogen
{3) more water vapour less water vapour
{4} | less carbon dioxide .. more carbon dioxide
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The table below shows parts of the digestive system and their functions.

Adick (v} indicates the presence of the function stated.

Parts of the digestive system

A B C .
Chewing takes place v
Absorbs water from undigested food v
Breaks food down into simple substances v v
Which of the following correctly identifies parts A, B and C?
[ A B C
(131 small intestine stomach mouth
(2) small intestine stomach gullet
(3)| large intestine small intestine mouth
(4)| largeintestine”” | small intestine gullet
Study the chart below.
Plants
ferns
water lily

Which of the following correctly represent questions A and B?

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

rose plant

A

B

Does it bear fruits?

Does it grow on land?

Does it bear fruits?

Does it grow on water?

| Does it makes its own food?

Does it grow on land?

! Does it makes its own food?

{

@

Does it grow on water?
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17.  The table below shows the state of three substances P, Q and R at different

temperatures.
- Substance State of Substance -
20°C 40°C 60°C
P solid solid solid
Q liquid liquid gas
R solid solid liquid

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

A Substance Q has the lowest boiling point.

B Substance P has the highest melting point.
[ Substance R has a lower freezing point than substance P.

(1) A and B only
(3) B and C only

(2) Aand Conly
(4) A Band C

18. Sarina left a cup of water on the table as shown in the diagram below.

Which one of the following graphs shows the change in temperature of the cup of water

over time?

(1) temperature

o~

3 temperature

AN

» time

» lime
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r
L/'

~» time

{(#)  temperature

» time



19. Study the classification chart below.

Useful form Non-useful form
of energy X of energy X
Group A Group B

In which of the following‘are electrical appliances classified correctly into Groups A and B
based on the form of energy X? ’

Group A Group B Energy X
(1) oven water heater heat energy
(2) computer hairdryer Kinetic energy
(3) - refrigerator fan light energy
(4) radio lamp sound energy
20. The diagram below shows a solar-powered toy. The flower moves from side to

side while the leaves move up and down.

solar cell

What energy conversion takes place in the toy?

(1) Electrical energy - light energy — kinetic energy
(2) Light energy — potential energy —» kinetic energy
{3} Light energy -» electrical energy — kinetic energy
(4) Potential energy -» light energy > kinetic energy
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21.

The diagram below shows part of a roller coaster ride with positions X, Y and Z.

Which of the following correctly state the energy forms and conversions when the roller
coaster moves along the different positions?

A From X 1o Y, potential energy is converted to kinetic energy.
B From Y to Z, potential energy is converted to kinetic energy.
C The roller coaster has more kinetic energy at Y than at Z.
D The roller coaster has more potential energy at X than at'Z.
(1) Aand Conly {2) A and D only
(3) B and C only (4) B and D only

22, The diagram below shows the path a ball took from positions X, Y and Z after it was kKicked.

& -

. -
4, \‘
L

& : S
/
@’S‘ &
position X position Y posilion Z

Which of the following describes the energy possessed by the ball at the different positions?

A The ball possessed no kinetic energy at Y.

B The ball had more kinetic energy at Z than at V.

C From X 1o Y, kinetic energy of the ball increased.

D From Y to Z, potential energy of the ball decreased.
(1) A and C only (2) Band D only
(3) A, B and D only (4) B, Cand D
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Hui En set up an experiment as shown i

n the diagram below.

¥ bar magnet
c:[jj::’:[gg~v

[ iron block . ] iron block
weighing scale : El — weighing scale

Figure 1

Figure 2

She placed an iron block on the weighing scale and recorded the reading.

A bar magnet was then brought near the iron block and the new reading was recorded. She

repeated the steps with a plastic block and button magnet.

’

Her results are shown in the table below.

Reading on weighing scale {g)
Object on weighing scale . -
Figure 1 Figure 2
iron block 12.0 11.0
plastic block 12.0 12.0
button magnet 12.0 145 )

Based only an Hui En’s observations, which of the following conclusions can be made?

A
B
C

(M

3)
(4)

The bar magnet atiracled the iron block.
The bar magnet atiracted the button magnet.
The bar magnet has no effect on the plastic block.

A only
Aand Conly
B and C only
A, BandC
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Karl prepared set-up 1. He then placed object B under object A as shown i
below. The original length of the spring is 2 cm.

{ ] L ‘ ]
spring 0 - retort . -
48 stand 3cm
6em Ty
object A —
v
object A
object B
L ] [ J
Set-up 1 Set-up 2

What are the forces acting on object A in set-up 27

A Magnetic force
B Gravitational force
C Elastic spring force

(1) A only

(2) Aand B only
(3) Band C only
(4) A Band C
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25.  Jolyn set up an experiment in a dark room. She shone a torch on a football stuck to the
ground af point T as shown in the diagram below. A shadow was formed on the screen.

e SCreen

She then placed the torch and the screen at different positions. Which of the following
combinations would form the smallest shadow on the screen?

Position of torch Position of screen

(1) Q vV
(2) R U
(3) S Y;
(4) Q U
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Afi set up the following experiment to find out more about materials K, L, M and N. Th

materials were cut into rectangular sheets,

torch

Position1

CALLLIL LTI LELLLSPESTIF LSV}
- SCreen
Im_ om nw‘cm
Position 2

He placed two materials at positions 1 and 2 and observed the shadow formed on the
screen. The table below shows his findings.

Position 1 Position 2 Shadow observed on the screen
screen
L
screen
K
- screen
M

Based on his observations, which of the following is correct?

[

Allows most light to

Allows some light to

Does not allow light to

pass through pass through pass through
;' (n M K, N L
(2) M, N L K
{(3) N K, M
I (4) L M K, N

Page 17 of 18




27.

Sophia placed equal amounts of water of the same temperature into two containers to

boil. The containers are of the same size but are made of different materials, X and v,
respectively. The graph below shows the time taken for the water in each container to boil.

Temperature (°C) ,

A

100

» Time {min)

Sophia then used the materials to make a container to keep some cold water.

Which of the following set-ups will keep the water cold for the longest time?

{n

ma!e”al X U fawm&;w»cn-_uaavywwﬂ

cold water ~—¢

ice cube

material Y

3)

material Y —Sissisamerasmrinsya sy

cold water

ice cube
material X

1
e e A Y A e et et re 7T

@

material X

cold water

ice cube—143-

material X

matenial Y

cold water

ice cube—%

maternal Y-~
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28.  When railway tracks are designed, gaps are left between them to allow for expansion of the
tracks so that they would not be damaged. Each section of the railway track, part X, is of the

same length.

~part X gaps

Top view of the railway tracks
Which of the following information would be most useful to a person building the railway
tracks to ensure that there is a wide enough gap between part X?
(1) Smallest length of part X on the coldest day
(2) Greatest length of part X on the coldest day

(3) Smallest length of part X on the hottest day
(4) Greatest length of part™ on the hottest day

END OF BOOKLET A
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Section B: Open-Ended Questions {44 marks] '
Write your answers to Questions 29 to 40 in the spaces provided.

29. The diagram below shows community Z.

angelfish

»‘3\;@/ submerged
= plants

(a) What is a community? {1

-

(b) Based on the picture above, stale the number of population(s) in community 2. [1]

Organism S lives in the shallow area of the ocean floor in community Z.

The following observations were made about organisms R and S.
« Riliveson S.
¢ Ris of a similar colour as the ocean floor.

Organism R
Qrganism S ~
(c) Based on the information above, how does Organism S benefit from its interaction
with organism R? Y
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30. Skyler went to the aquarium. He saw a diagram that shows the food web of the different
organisms in a tank as shown below.

(a)

Food Web

/\¥

N

e Ty

s

NOTICE

Due to a disease,
the population of T
has significantly
decreased.

We apolagize ot any inconveniences
and Ihank i for wsding 1ha
Muarvm

He saw a notice at the corner stating that due to a disease, the population of T
had decreased significantly.

[2]

) lde‘ntify the organism(s) that would be directly affected when T decreased
significantly.

(i) Explain how the organism(s) in (i) would be affected.

Skyler then went home and recorded the different observations about Organisms A, B, C, D

and E in his aquarium.

(b)

A and B are plants.

E feeds on B.

Cfeedson Aand E.

C and E are eaten by D.

L

Page 3 of 17
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Based on the information above, complete the food web below by filling in the boxes
with organism A, B, C, D and E,
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3 Stephanie placed different amounts of substance X on paper flowers of similar size and coloyr

as shown below.

: 40g of
10g of ~20gof 30g of substance X »
. substance X substance X substance X
| §. S, §
Set-up-A Set-up B Set-up C Set-up D Set-up E

~ She then placed the flowers in a room filled with butterflies. She counted the number of
butterflies that were atiracted o the paper flowers as shown in the table below.

Set-up Amount of substance X | Number of butterflies
added onto the paper attracted to the paper
flower (g) .. fiower
A 0
B 10 8
C 20 : 8
D 30 7
e i
{a) Set-up A is a control set-up. What is the purpose of set-up A? [1]

{b) Based on her results, what can Stephame conclude about the effecls of different
amounts of substance X7 (13
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(Continue from Question 31)

The diagram below shows a butterfly obtaining nectar from flower A.

butterfly

flower A

p
*
e

(c) Based on the diagram above, explain how flower A benefits from its interaction with
the butterfly. {1

After some time, a fruit developed from flower A. The fruit has many seeds.

{d) Explain why having more seeds is an advantage for flower A, 1]
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32.

(é) Fill in the blanks with 'heart" or lungs’ in each of the boxes below, Each word can only
be used once. M

Key:

~~~~~~~~~~~~ -+ blood rich in carbon dioxide |

> blood rich in oxygen

i - = = = - ]

e e e e e e e e o

allparts of the body  ¢--v-n-

A

The diagram below shows tubes X and Y in the stem of a plant, which transport substances

within the plant.
tube X

Q tube Y

Lt

7

(b) In the table below, cempare the substances transported in tubes X and Y of the plant
and in the blood flowing through biood vessels in the human body. {2]
; Tubes Xand Y - Blood in blood vessels

{1 (iii)

(i) (iv)
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- 33. Willa ran up a hill. Once she reached the top of the hill, she started walking down. The graph
below shows the changes in Willa's breathing rate before, during and after running.

Breathing rate
{(breaths per
minute)

I}
T } } >

0 5 10 15 Time (minute)

(a)  Atwhich point, V, W, X, Y or Z, did Willa stop running? {1]

Point

Willa observed that when she exercised, both her breathing rale and heart rale increased.

(b) Why did both her breathing rate and heart rate increase when she exercised?
Explain your answer., [2

{i) theincrease in breathing rate

(i) the increase in hearl rate
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34. Anthony observed four cells, A, B, G and D, under the microscope. He recorded kg
observations in the table below. A tick ) indicates the presence of the part of a cell

Cell Part Cell A - CeliB CellC Cell D

Cell wall \/ - ' \/

Nucleus \/

\']
Chloroplast N )
\]

Cell membrane N N

(a) Based on his observations, which of the above cell(s) is/are likely to be a plant cell?
Give a reason for your answer. {1

(b) (i) State another common cell parl between cells A, B, C and D that is not stated in
the table. [1]

(i) Describe the function of the cell partin (i).

Anthony then observed the cells over a period of time. He recorded his observations in the

graph below.

Number of cells
. -

cell /\ 7 D
cel
~tell C ‘/
,-‘:. . /
7

> Time

Based on the table and the graph above, what can Anthony conclude about the

()
function of the nucleus? {1]
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35. The graph below shows the amount of digested food in various parts of the digestive system
after a girl had a meal. 7

Amount of 1
digested
food

o)

|
// |
|
|

|
T
N L

i >

mouth gullet stomach small large  paris of the
intestine intestine  pyman digestive
system
{(a) Which pari(s) of the digestive system produce(s) digestive juices? {1
M Describe and explain the changes in the amount of digested food in the small intestine,
between points P and R. {2]

(i) From point P to point Q

(i) From point Q to point R
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Tina hung four balls of the same size, P, Q, R and §, from a rod over a sand iray as
shown in the diagram below. The mass of balls P and R was 100 g each and the mass of

balls Q and S was 200 g each.

= ' . —— rod
string 115 em . 15 cm ’
H " 30 cm - 130 cm

100 g 200 g

100 g 200 g

sand tray

When the stringé were cut, the balls dropped and landed in the tray o_f sand.

(a) What main energy changes took place in the balls when the strings were cut? 1]

——p . o

energy energy energy

(hanging ball) {faling bally (ball when it hit sand)

(b) Which ball would make the deepest dent in the sand? Explain your answer in terms
of energy conversion. [2]

Diagrams 1, 2 and 3 below show different ways of measuring the depth of the dent.

Diagram 1 Diagram 2 Diagram 3
(c)  Which diagram shows the correct distance that Tina should measure for the
experiment? [
Diagram
e
- 4
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(Continue from Question 36)

d Tina wanted to compare only the r )
(d) e rmont? y the results for balls R and S. What was the aim of he[r1 }

Page 11 of 17 .



37. Thomas conducted an experiment using the set-up shown below.

spring

hangie | Pt X

é}‘ﬁ{lﬂ
device

table
~—t— block P

When the handle was pulled, part X was pulled back to compress the 8-cm spring to Sem,
When the handle is released, part X hit block P and pushed it forward. Thomas then
measured-the distance the biock travelied across the table after the handle was released.

{a) In the diagram below, draw and label two forces acting on block P as it travelled
across the table. ]

spring

block P
handle part X
table

L 4

——
device

Thernas then repealed the experiment with blocks Q and R. He recorded the information for
nis experiment are shown in the {able below.,

[ Block Surface area of block in Mass of the block | Distance travelied by |
: contact with the table (cm?) {g) the block (em)  ~
Q 100 200 7 i
R 120 100 a2 )

(B) (i} Based only on the information given above, identify the factor that affected the
distance travelled by the block across the table. 1]

1]

(i1} Explain your answer in (i).
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~ {Continue from Question 37)

The spring in the device broke. Thomas decided to replace the spring. He was given two
8-cm springs, A and B, that could be used.in the device. He placed two identical 3-kg masses
on the springs as shown below.

identical masses

8 cm

4 cm

() Based on the above observations, which spring should Thomag use to enable the
biocks to travel a greater distance across the table? Explain your answer in terms of
forces. (2]
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38.  Jia Quan set up an experiment in a dark room as shown below. He wanted to find out hoy
much light from the torch was detected when different cloth samples were placed in the

materiat holder.
cloth sample

: light sensor connected to
torch datalogger

support

material holder

He recorded the amount of light detected by the light sensor for each cloth sample P, Q, R gnd S
The positions of the torch, material holder and light sensor were kept constant during the experiment.
He recorded his results in the table below.

Cloth sample Amount of light detected {units)
P 350
Q 150
R 200
S 50
{a) Why did Jia Quan conduct the experiment in a dark room? M

(b) Jia Quan wanted to make a curtain that will keep his room dark during the daytime.
Which cloth sample should he choose for his curlain? Explain your answer. {1

{c) State two other variables that will affect the amount of light detected by the light sensor
in the set-up above. 2]

Q)
(i)

Page 14 of 17



39, Kumar carried out an invgstigatiom He poured 10ml of saltwater and left it uncovered on a
table. After 2 hours, he noticed that the mug was empty except for some white substance left

ng 1

10 ml )

saltwater Fooemm]

(a) Explain why grj}yfthe white substance was left after 2 hours.

{b) Suggest 2 ways Kumar can obtain the white substance faster using the same
mug and 10 mi of the same type of saltwater. {2
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" 40.

Sharmini placed two identical flasks, A and B, into identical containers, A and B, respectively
The flasks were connected by a glass tube with an ink drop in the centre as shown in the
diagram below. :

ink drop
=
_ F—glass tube
stopper
flask A — flask B
..,,,.,.,.,,,.,..__J/ P N— o g
container A“WM K ) - container B
water at 50 °C/ .................... ™~ water at 80°C

Sharmini then poured equal amounts of hot water into the two containers. The water in
container A was 50 °C while the water in container B was 80 °C.

{a) Explain why the ink drop moved from the centre of the glass tube towards flask A after
some time. 1]

She then emptied containers A and B and allowed the apparatus in the set-up to cool 1o
room temperature. She only poured water at 80 °C into both containers. After some time,
Sharmini observed that the ink drop still moved from the centre of the glass tube towards flask
A.

(b)  What could she have done to cause the observation? [1]
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(Continue from Question 40)

Sharmini was given two waterproof materials, R and S. She decided to test the materials
using the set-ups below. She wrapped flasks A and B with materials R and S respectively.
She then poured equal amounts of water at 80 °C into the.containers as shown below.

thermometer_

stopper

flask A flask B

o

material R ~—=

AN g material S

water at 80 °C B BN water at 80 °C

Using the thermometers in the set-ups, she measured the temperature of air in the flask
after 30 minutes and recorded the resulls in the table as shown below.

Temperature of air in the flask (°C)
Material
At the ste}rt of the After 30 minutes
experiment
R 30 60
[ S 30 40
{c) Based on her observation, which material, R or S, should Sharmini use to wrap her

leftover pizza so that it would stay warm for a Jonger time? Explain your answer. 2

~ END OF BOOKLET B8 ~ -
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