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PART I {60 marks)

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

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

1

The flow chart below shows how some animals are classified.

Isita No Isita No | Isita No | tortoise
mammai? bird? ' fish? "
: -crocodile
Yes
Yes Yes
Y bat ‘— No | ostrich Y No
X | No Y y 4 > catfish
whale peacock
swordfish -
Yes
Yes Yes
y y .
platypus eagle ‘| mofiy
spiny anteater sparrow guppy

X, Y and Z each represents a different question that heips to classify the
animals.

Which one of the following best represent X, Y and Z?

X Y : Y4
(1) [ Does it live on land? | Does it have wings? Does it have scales?
(2) | Does it lay eggs? Can it fly? “Does it give birth?
(3) { Does it have hair? Does it have a beak? |'Does it lay eggs?
{4) | Does it give birth? Can it swim? Does it live in fresh water?

Mandy wanted to find out if mould grew faster on wholemeal or white bread.
She placed a moist piece of white bread and a moist piece of wholemeal bread,
both of the same size, in separate sandwich bags. She put the bags under a
lamp and checked for new mould growth every six hours.

What was the purpose of the lamp?

(1) To provide enough light ' (2) To keep the surrounding dry
(3) To provide a warm temperature (4) To enable the mould to make food
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3 The following flow diagram shows several processes occurring in most
organisms.
Process
Organism L | | Organism M

-0
Kb

Which of the following identify Process G, Process J, Cell P and Cell Q?

4

Process G Process J Cell P Cell Q
(1) | fertilisation reproduction ovule polien
(2) | cell division giving birth ovum sperm
(3) | giving birth cell division female male
(4) | reproduction ferilisation female sex cell | male sex cell

are listed below.

- Male sex cell fuses with female sex cell
. Anthers split open

Pollen grain sticks to stigma

A
B
C: Growth of pollen fube
D
E

Seed develops inside ovary

Some of the events which occur during sexual reproduction in a flowering plant

In which order do the above events take place?

(1) B,DCAE (2)

C.B,D, E A
(3) D,B,AEC 4) £

D,B, C, A
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5 The diagram shows the side view of a human reproductive system.

uterus

Which of the following occurs in the uterus?

(1) Sperms are produced (2) Sperms are deposited
(8) Eggs are produced (4) An unbom baby grows

6 An amoeba had its nucleus removed by means of a fine glass tube but it was
not damaged. For several days it continued to feed and move as shown below.

On the contrary, an infact amoeba, used as a control, reproduced twice in that
time as shown below.

What can you conclude from the above experiment about the role of nucleus in
amoeba?

(1) The nucleus is essential for life.

(2) The nucleus is essential for cell division.

(3) The nucleus controls the normmal activities of the cell.

(4) The nucleus is the only part of the cell that contains DNA.
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The diagram below shows the human digestive system.

>

Which of the following takés place at the part labelled A?-

(1) storage of digested food (2) removat of urine
(3) absorption of digested food (4) absorption of water

The diagram below shows how blood flows in the human body.

'Y

tungs

heart

Other parts of the body [+

Blood samples were taken from blood vessels at W and X. The amount of
dissolved oxygen in each of the blood samples was measured. The graph

below shows the amount of dissolved oxygen in W. The amount of oxygen in X
was not identified. 4 _

)

amount of
oxygen

v

W A B C
Blood sampleés

Which bar(s) would most probably represent the amount of oxygen in blood
vessel X?

(1) Aonly (2) Bonly
(3) BandConly (4) AandC only
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9 The diagram below shows a shoot of a plant used in a photosynthesis
experiment. At the start of the experiment, there was no food detected on the
leaves. At two places on the stem, Y and Z, tissues were removed.

leaf H

The plant was left in sunlight for six hours. After six:hours. leaves F, G and H
were tested for the presence of starch.

Which of the leaf/leaves turned iodine dark blue?
(1) Fonly (2) F and G only
(3) GandHonly (4) F,GandH

10 Which of the following characteristics of the envirohment is not correctly
matched to how the organisms will be affected?

Characteristics of the environment ~__ Effect on the organisms
(1) | Drought - Dragonfly nymphs lose their
t habitat
(2) | Extreme heat | Plants lose too much water
(3) | Dry with lots of sunlight ' Fungi obtain heat and muiltiply
rapidly
(4) | Decrease in the population of plant eaters | Increase in competition among
animal eaters for food
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11 Mariam wanted to test four different types of soil. She set up the experiment as
shown in the diagram. She measured the amount of water collected in the
measuring cylinder after a certain period of time.

100cm* of

soil water

She recorded the results in the table below.
Type of soil \2 X Y Z

Amount of water (cm*®) 34 |- 81 75 97

Plant Q

The diagram above shows Plant Q growing in its natural habitat.
Which soil is most suitabte for Plant Q to grow?

1n w 2 X
@ Y 4 Z

12 Which of the following is a direct environmental effect when excess fertilisers

are used?
(1) Water pollution (2) Acid rain
(3) Ozone Depletion (4) Global warming
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The diagram below shows P, Q and R and S which are different varieties of the
same species of fish. The fish live amongst :water plants in a river.

A prédator of this species of fish, is introduced into the river.

Which variety of fish would most likely decrease the greatest in number after
some time?

(n P 2 Q
3 R 4 S

The diagram below shows four possible pathways for the transfer of energy
from green plants to Man.

insects > birds » Man A

/ Man B
green plants \ >

COWS » Man C

insects fish > Man D

Which pathway fransfers most energy to Man? /

M A (2) B
3 C 4 D
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15 Some students wanted to test the effect of light on the production of oxygen by
water plants.

Set-up R Set-up S

Which two of the above set-ups should be used in the experiment?

(1) PandQ (2 PandS
(3) QandR 4 QandS
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16 Siew Lee made a plastic funnel using a plastic sheet and cut a hole at the
bottom with scissors. She poured sand through the hole and measured the
time taken for the sand to completely seep through the hole.

sand
pape§f nel
tlad {4

; sand seeping
through the hole -

She repeated the experiment with varied sizes of the hole with the same
material after which she tried the whole experiment with a styrofoam funnel,
keeping ali the rest of the variables the same. The results were then recorded in
the table below.

Material Size of the Time taken for sand
of funnel hole (mm) to seep through
completely (s)
Plastic 2.0 46
Plastic 2.3 38
Plastic 2.7 30
Plastic 3.0 19
Plastic 3.2 7
Styrofoam 2.0 46
Styrofoam 2.3 38
Styrofoam 2.7 35
Styrofoam 3.0 23
Styrofoam 3.2 11

I

Based on the results above, which of the following statements observed from
the experiment is correct?

A: The type of materials used for the funnel affects the time taken for sand to
seep through completely when the hole is smaller.

B: The time taken for sand to seep through completely increases as the size of
the hole decreases.

C: The type of materials used for the funne! affects the time taken for sand to
seep through completely only when the hole gets bigger.

D: The smoother the funnel, the faster the sand seep through the funnel.

(1) Aand D only (2) B and C only
(3) B and D only (4) B, C and D only
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17  Wendy set up an experiment using four identical insulated cups. The diagram
below shows her set-up at the start of the experiment.

Insulated

thermometer —  aluminium rod

AN
‘‘‘‘‘
-----

£ b §

R . s \ - - '-'=_',
insulated Cup A with insulated Cup B with
hot water (380°C) cold water (20°C)

Set-up X

Insulated
thermometer

\ plastic rod _

-3 K k.
v oL/ S
. o T ‘ o 3 : \ : .
insulated Cup C with insulated Cup D with
hot water (90°C) cold water (20°C)

Set-up Y

Five minutes after the experiment started, Wendy recorded the temperature of
. the water in each cup.

Which one of the following shows the temperature of the water from the coolest
to the hottest after 5 minutes?

(1)D,B,C,A (2)A,C,B,D
3)C,A.BD (4)D,B,A, C

10
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18 The table below shows the properties of_:two materials, X and Y.

X Y
heavy weight lightweight
will not meit under very high temperature | will melt under very high temperature
natural material man-made material
absorbs water waterproof

What materials are X and Y most likely to be?

X Y
n [ Wood Plastic
2) - Glass _ Aluminium
3) Sponge Ceramic
4) Plastic Rubber

19  The diagram below shows a toy which Azaya made in his free time. When the
toy is released, it will roll on the floor. To make it roll again, he needs to ‘wind’

the toothpick again. :

Which of the following variables should he increase in order to most effectively
increase its kinetic energy?

(1)  The width of the cotton reet

(2) The tength of the toothpick

(3) The elasticity of the rubber band.

(4) The number of tums the toy is wound

11
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Wei Ming wanted to find out how much force was needed to overcome the
attraction of different materials which were attracted to a strong magnet.

)
Megnet - material Spring batance

He puiled on the spring balance until the material was separated from the
magnet. The readings on the spring balance were recorded as shown below. .

Material Readings on the Spring Balance (g)
P 45
Q 60
R 30
) 45

What conclusions could he make from the above activity?

A: Qs the best material for magnetic attraction.

B: R is made from half a magnet of Q.

C: P and S are made from the same magnetic material.

D: Ris least easily magnetized while Q is most easily magnetized by the
magnet.

(1) Aonly (2) BandC only

(3) AandD only (4) A B,CandD

The following table shows the melting and boiling points of 4 liquids A, B, C
and D. . L s

A B C D
Melting point _
°C) 10.0 6.5 -7.2 25.6
Boiling point 36.1 80
. 7 .

Which one of them will evaporate fastest if placed in a room at 33°C?

(A 2 B
@ C 4 D

12
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23 Dominic set up two glass jars as shown and placed them in the Sun.

Jar X JarY

. clear sealed
plastic opening

thermometer

black cardboard —m=
inside jar

Jar contains air Jar contains carbon dioxide

He recorded the temperature in each jar in the following table.

Time Taken Temperature (°C)
(min) Jar X JaryY
0 29 29
5 31 34
10 33 38
15 36 43
20 40 45

What can he best infer from the above experiment?

(1) Dark coloured environments gain heat faster than light coloured ones.

(2) Carbon dioxide contributes greater to the greenhouse effect than air.

(3) The jar with carbon dioxide increases in temperature faster than the jar
with air.

(4) There is no difference in heat gained or heat loss since both jars contain
carbon dioxide.

14
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22 Look at the diagrams below.

Water evaporates e o
c Clouds move over land °‘°“d§ form
D

Which of the following is the correct sequence for water cycle?

(1) A C,D,EB (2) B,A.C,ED
3) C,D,EBA 4) D,E,C,BA. .

13
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24 Ahmad set up an experiment with the following apparatus and left them in a
warm and windy place in the classroom.

-

thip and fexible
= __:-{ dcm
T F 1 ruleriomeasure
cylinder of water=«fSY F —1—how much the
Sant wooden cgae. has.
neit

He started the experiment with 250m! of water in a measuring cylinder. He
recorded the amount of water left in the cylinder as well as the difference in the
height between the table top and the end of the wooden cane, d (cm), over a

period of time.

Which of the following graphs shows the changes in the value of d with time?

(1
d (cm)

A

3

d (cm)

(2)
A
d (cm)
Tim; taken e Tim; taken
(hours) (hours)
(4)
A
d (cm)
Time taken Time taker
(hours) (hours)

16
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25 The d'iagram:_ below shows the maximum weight each of the four types of string
labelled P, Q, R and S can support without breaking.

Diagram:A Diagram B Diagram C
(1) Aonly (2) B only
(3) BandConly 4) A/ BandConly

16
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26 A shadow was cast on the screen from a light source as shown in the following

diagram.

- —"ﬁ-—vsmﬂ

Wh-ich of 'thé followmg diégrérﬁuéhows the shadow that is cast 'on' the screen?

(1

@2

)

(3) ‘ (4)

17
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27 Heidi wanted to find out how the arrangement of the bulbs in a circuit will affect
their brightness. She set up the following circuits using identical components.

Which two of the above arrangements can Heidi use to carry out the

experiment?
(1) Tand U (2) QandU
(3) RandS (4) PandQ

28 Study the diagram below carefully.

L

A GQ;) n(X)

In the circuit shown above, one of the bulbs fuses, causing ail the other bulbs
not to light up. Which one of the bulbs has fused?

1) A (2 B
3 ¢C 4 D

18
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A giri is sitting on a moving swing as shown in the figure below.

rope

Which of the following force(s) does she have to overcome in order to swing to
the other end?

A Weight
B Elastic force

C Frictional force
D Gravitational force

(1) Aand Conly (2) Band D only
(3) A, CandDonly (4) B,CandDonly

Muthu was standing 5 m away from a wall while shining a torchlight at a chair
which was 2 m away from the wall as shown below.

torchlight Wall

i‘———-z m'—»

» 5m

His friend came by and shifted the chair by some distance. What would be the
new distance between Muthu and the chair now if he observed the shadow of
the chair on the wall became bigger without moving himself away at all?

1 2m (2) 4m
3 3m (4) 5m

End of Booklet A

19
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PART {l {40 MARKS)

For questions 31 to 44, write Your answers in this baaklet

31 Johnny visited the eco-garden in school and saw a plant with green leaves
but without any flowers. He conciuded that the plant is a non-
flowenng piant but his teacher did not agree.

(a) Give two possible reasons why the teacher said that the plant may be a
flowering plant although there were no flowers when Johnny observed i, (2]

Reason 1;

Reason 2;,

(k) State one characteristic of the kind of plants that are definitely non-flowering.
(1l
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32 The picture below show an ant-mimic jumping spider.

In the forest, it is often mistaken as an ant.
(a) How does looking like an ant benefit the spider? . - {1

(b) How does the spider make itseff appear to have only six legs? (1)

The diagram below shows a typical garden spider and an ant.

(c) How are the body parts of the spider different from the ant? M
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33 The diagram below shows a male and female flower each taken from
a separate fruit tree of the same species.

A B
(a) Which flower is a female flower? Give a reason for your choice, 1
(b) Explain why self-poltination cannot take place ineither of these flowers.  [2]
l(c) Complete the drawing of a flower in the box below which enables self-
pollination to take place.: {1}
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34 Jin Jin conducted an experiment using the 2 sét-ups as shown in the diagram

below. In set-up A, she placed a plant shoot with leaves and a white flower in it

In set-up B, she used a straw with holes where leaves and a white flower are
aftached to it instead.

: g i .
hite flowe _ A close-up view

‘red-coloured 2 <0
water U

hole in straw

Set-up A

Set-upB

After a few hours, the white flower in set-up A turned red but the flower in set-up

B did not. She cut the stem of the plant in set-up A and viewed it using a
microscope.

(a) What would she observe?

(1]

{b) What was the purpose of set-up B? {1
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35 Some students carried out an investigation to find out what happehs to our
pulse rate after exercise. They got Peter to perform a vigorous exercise for 10
minutes. The graph below shows his pulse rate after exercise.

A
140

120 > :
100 \

Pulserate 80 —
{beats per min)

60

40

20

0

1 2 3 4 - 5
Time after exercise (min)

(a) From the graph, state Peter's narmal puise rate.

(1]

(b} On the axes below, draw a graph to show the breathing rate of Peter after
vigorous exercise in the same investigation. (1]

4&

Breathing rate
(breaths per
min)

2 4

0 Time after exercise {min)

(c) How do our tespiratory and circulatory systems work together to supply oxygen
to our body parts? § 1

¥
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36 The river shown in the diagram below is polluted by untreated human waste.

water flow

untreated
hqman--wasge

A
amount of dissolved
oxygen : 9 cm’/ litre .

— B
- amount of dissolved
oxygen : 3 cm’/ litre

many:- ﬁoatmg .
and submerged
plants grow in
this part of the .
river .

C
amount of dissolved
oxygen : 6 cm’/ litre

(a) Inwhich part of the river, A or B, is the number of badteria greater? Explain
your answer, 1]

(b} Explain why more plan{s -grow at C than at A. . [1]

(c) Inwhich part of the rNen, A, B or C jwilt there be the most fish? Explain your
answer.. - {1]
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37 Rani set up a bottie garden as shown in the diagram below. In it she placed
some small animals and plants.

- sfopper

glass bottle

She sealed her bottle garden tightly with a stopper after watering the plants.
She left the bottle garden near a win n fo

dow and did not water the garden for
two weeks. o ‘

Explain how the sun is useful to the bottle garden in two ways.

2]
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38  When a ball is being thrown in the air, the balf can possess potential energy
: (PE), kinetic energy (KE) or a combination of both types of energy (PE + KE).

O C (Ballfstops-moving before
momentarily coming down)

O s

O A (Starting point of ball, 1 rﬁetre

away from the ground{just ba?)re«
the ball was thrown up.)] — -

A B andc
{a) Identify the type(s) of energy the ball possesses at stages A-aad-B, as the ball
) moves up into the air before coming down by puttmg a tick in the correct boxes

as follows. M
Stage Type of Energy
PE KE PE+KE |
A
B

" {b) Name the force(s) the ball is subjected to throughout the whole pathway of the
throw. . {1}
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39 - Simon carried out the following experiment with the set-up as shown.

wooden block

——3 pull

table

(a) What kind of energy does the hand péssesq‘,ir'\' pulling, the spring balance? (11

(b) Simon found it rather difficult to pull the wooden block across the table.
Explain what he can do to move the wooden block across the table more easily.

(1]

40 Alex had two diffe{'ent liquids A and B of the same volume each in
separate jar. He placed two solids P and Q into the liquid and noted that
the position at which P and Q come to rest.

\

ll

Liquid A—

t'th

Next he removed tﬁe solids from fiquid A and placed them in liquid B. Again
he noted their positions.

— Liquid B

Question 40 is continued on page 10.
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(a) Study the results of Alex's experiment and complete the classification table

with the correct letters A, B, P and Q. {21
Matter
_ I
[ = |
Solid : ' Liquid
I |
| | I

Heavier Lighter Heavier Lighter

B I T T

(b) After the experiment, Alex removed solids P and Q from liquids A and B and
‘heated both liquids separately at 25°C with the same intensity of heat untif they
feached boiling points. Alex obseived that in liquid A, cIouds were seen on top

of the jar earlier than Ilqwd B.

Using the information glven sketch the graphs of the process of heating Lquids A

and B on the axes below. Label your drawing. 2]
4
Temperature
(°C)
25 }.
Time taken
(minutes)

10
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Jenny is trying to make a toy house for her doll and she wants to fix*2 bulbs in:
.the living room and another-1 bulb in the bedroons with oniy the following items.

« Three dry cells
e Three bulbs

« Some wires

« One switch

In her first attempt, the amount of light in.each room:is of equal brightness.

‘ In her second .attempt, the amount of light in one room is brighter than the other.

Draw the two circuit diagrams that Jenny has attempted in the space given
below. Use dotted lines to indicate the different rooms and {abel them. {2]

Arrangement 1 (First attempt)

Arrangment 2 (Second attempt)

11
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42 Sze Hua collected 3 samples of water from 3 different ponds X, Y and Z
at various sites. Using the set-up below, she placed each sample of
water in front of the light and heat sensor of the datalogger and recorded

. the amount of light that passed through the samples of water collected in
the beaker and the temperature of the water.

N
.

— =

dorell beaker of datalogger with
water colfected _light and heat sensor

Sample of water Amount of light received Temperature of pond
from pond by the sensor flux water at site / °C -
X 1 40
Y 143 30
Zz 266 - 20
{a) List 2 variables that must be kept constant to ensure a fair test. (1]

i

ii.

(b) If a coin is dropped into the three beakers containing samples of water from pona
X, Y and Z respectively, in which beaker will the coin be most visible? Explain your
answer. {1}

'

(c) State the relationsh'ip between the clarity of the water and the temperature of the
water. . (1]

(d) Pond X was found to have the least amount of aquatic animails living in it.

Suggest a reason why this is so. (Do not mention about the temperature or the
clarity of water.) {1]

12
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43 The diagram below shows a magnet placed 30cm.away from a magnetic
material.

Pole €----msommmeneoemeooo 30em e

it

(a) lf object X is a magnet hung in between A and B, what would happen to A and
B? Draw in the box given below to show one possible result. {1]
(Label all the poles in your drawing.)

Pole

(b) State the property that has caused the above result. : (1]

13
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31)a)1)The environmental conditions in which the plant was growing were not suit -
- able for it to flower.
2)The floweérs of the plant may not have grown yet. It may not be the correct
time of the year/season for the flowers to bloom.
b)Non-flowering plants reproduce by spores. The do not have true leaves and
stems.

32)a)lt can prey on the ants without bemg noticed./It can be near to the ants to prey
on them.
b)The two front legs appear to be feelers.
- ¢)The ant has feelers while the spider does not.

33)a)Flower A is a female flower. Flower A has a stigma and an ovary.
b)The tree bears only male flowers or only female flowers, so pollen from one
flower of the tree cannot pollinate it self/another flower of the same tree.

<)
aﬁ“he{

Petal

Page1to 3 page 1



Answer Key


34)a)She would observe that the xylem have turned red.

b)Set-up B was a control to prove that the xylem tubes of the stem transport
water to all parts of the plant.

35)a)?0 beats per minute.
b)

>
\

c)After respiration and gaseous-in the respiratory system, the oxygen dissolves
into the blood and is @med by the blood in the blood stream to different parts of our
body

'36)a')There is less oxygen at B as oxygen is used up by the greater number of
~ bacteria./There will be the more untreated waste whlch will cause the bactena to
multiply more: - : :
b)Bacteria has decomposed / broken down the waste into nutrlents/fertmser for
the plants.
. c)A There is most oxygen for fish to take in.
37)1)The sun allows the plants to make food, providing food for the animals.
2)The heat increases the rate of transpiration and the water vapour condense on
the sides of the jarto beoome water droplets.

38)a)A=PE B=PE+KE C+PE
b)Gravitational force and air resistance.

39)a)Chemical potentlal energy.
b)He can used lubricants such as oil to smoothen the surface of the table and
reduce the amount of friction between the surface of the table and the wooden block.

40)a)f Q A B
b) 4

Y
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42)a)t)Amount of water/ nght mtens:ty The same torch / presence of other hght
source,

ii)Position of the torch. . , -
b)The coin will be most visible in the beaker w:th the water sample from pond Z
The amount of light recelved by the light sensoris the greatest, which indicatesthat
the water from pond Z is the clearest.

c)The greater the clarity of the water, the lower the temperature of the water.
d)The amount of dissolved oxygen is the least.

43)a) Pole . . o
St‘rir.ag ) \ /
s N .
N s
Magnet A object X magnetic material 8

b)Like poles of magnets rebel.
44)a)Evaporation, condensation, boiling and meiting.
b)The snow that has been melted reached its boiling point to become steam.

c)The impurities in the snow which ocould not be evaporated will be left in the
flask.
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