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Section A: (20 x 2marks = 40marks) __

For éach 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 cormrectoval (1, 2, 3 or 4} on the
Optical Answer Sheet.

1. Aiko set up the apparatus as shown in the diagfé?n below. She left both set-
ups in a warm dark place for 24 hours. The limewater in Set-up A turned
chalky but the {imewater in Set-up B remained unchanged.

Germinating seeds

Chatky limewater — Clear limewater

She was trying to find out if

)] oxygen will turn limewater chalky

(2) carbon dioxide will tum limewater chalky

(3) oxygen was given out during gemrmination

(4y carbon dioxide was given out during germination



2. Study the food web below. P, Q, R, S and T are animals.

Plants

— "]

Which one of the following graphs shows how the populations of P, Q, Rand T
are likely to be affected if there is a mass migration of S out of this habitat?
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Population size

Population size
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3. Study the web below.

F\
el

E/[\\
S 7

— D .

= D

Which of the followiné-, statements are definitely true?

N<X3s

(1)

(2)
(3)
4)

Organism F is a catnivore. -

There are 5 food consumers in the food web.

Organism C is-an cminivore..

When A is wiped out, papulations of B, D and E wil! also be wiped
out.

W and Z only
X and Y only
W, Y and Z only

W, X, Yand Z






5. The flow chart below shows the process of incinerating refuse in an incinerator

piant.
REFUSE BUNKER:
Trucks empty refuse into
bunker.
— y * Smoke and dust
‘NC]NEBATOE --------- » particles are released |
Refuse is burnt. . into the atmosphere. |
1L , o 1L - 1L
BOILER: | MAGNETIC BELT: ASH BUNKER:
Heat from the burning {ron is removed frem the Ash is buried in the
refuse changes water info ash. _ dumping ground.
steam.” - -
, - !
" . | IRON BUNKER:
GENERA.TOR' : Iron coliected can. be sold
. Steam spins generator to as scrap metal :
produce efectricity for use P )
in the incinerator plant
and homes.

Which of the following statements are true about the'process of incinerating

refuse? -

A The iron removed from the ash cannot be recycled.

B8 The smoke and dust particles emitted during incineration can cause air
pollution. '

C The heat generated from the buming refuse can be used to produce
electricity.

(1) Aonly

{2) A and B only
(3) B and C only
{4) A,BandC



6.

Donny used a piece of metal gauze to trap an ice cube at the bottom of a test

tube as shown in the diagram below. Then he filled the test tube with some
tap water and started heating the test tube at the point marked X.

Boiling
Woater

" He noticed that the piece of ice did not melt when the water near the top of the
test tube first started boiling. What can you conclude from his experiment?

A
B
C

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

Metal gauze is a good conductor of heat.
Water is a poor conductor of heat.
{ce is a poor conductor of heat.

A only

B only

A and B only
A,BandC

b4



The diagram beiow represents the human male reproductive system.

Which of the letters A, B, C or D indicates a structure that produces the
reproductive cefls for internal fedilization?

1 A
(2 B
3 C
4 D



Andy labelled two identical bottles X and Y. He' poured 400 mi of Watel'r into
each botile. A young plant with roots was ptaced in bottle X while bottte Y was
the control. Both bottles were placed near the window. Andy recorded the

amount of water left in the bottles X and Y over a period of 5 days. He then
plotted the results in a graph. '

root .. B

root 4 P
hairs 1y

eX - . botfle  Bottle’Y
without lid

Bott

Which one of the following graphs correctiy shows the changes in the amount of
- water in both bottles over the period of 5 days?
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9.

10.

The following table shows the boiling and melting temperature of four different
substances, S, T, U and V.

Substan_cfes S T U v
Boiling temperature (°C) 110 99 a5 BS
Melting temperature (°C) {97 68 33 25

Based on the information in the table above, which of the following statements
are frue of substances, S, T, U and V? :

A

B
.-C:
D

(1)
12)
(3
(4)

Substance V is in the gaseous state at 90°C.

Substances U and V are in the solid state at 40°C.

Substance T will change from liquid t6 solid state when cooted from
90°C to 60°C. ' . B
Substance S will change from the solid to liquid state when heated from
30°C to 105°C.

A and D oniy
B and C only
A, B and C only
A, C and D only

Which of the following characteristics are true for ail li\)ing things?

They need water, food and air.

They move around from place to place.

They reproduce by giving birth to young alive.
They respond to changes in their environment.

A and D only
A, B and C only
B, C and D only
A.B,Cand D

10




11.  Tim took 4 magnets and dipped the shaded ends of the magnets into a pile of
staples.

Shaded end of
magnet

Then he counted the number of staples picked up by the shaded end of
each magnet. He recorded his resuits in the table below.

Magnet | Number of staples picked by the magnet
P 29
| Q 27
f R 31
N S 25 .

Based on the resuits above, which one of the following conclusions is
correct?

(1) The thicker the magnet, the stronger the magnetic force it exerts.

(2)  The thinner the magnet, the weaker the magnetic force it exerts.

(3)  The strength of the magnetic force depends on the tength of the
magnet.

{4) The strength of the magnetic force does not depend on the size of
the magnet. S

Saly



12.

13.

Tom is free-wheeling down a siope on his bicycle. Which one of the following
graphs below shows the relationship between the kinetic energy he possesses
and the distance he travels down the slope?

(1) A 2 4

2 5|
L
ol a4
S S
2 A
2 &
- N :.‘:.E

Distance ' Distance -

(3) }\ = 4)
& | &
o 5

(=
o ! 5
By [’)
£ =
£ , 1= .
L7 : N ] /
! - LS, —_—
Distance Distance

Four pupils came up with the following conclusions regarding decomposers.

Jason: They help make the soil fertile.

Gabriet: They help 1o get rid of dead organisms and wastes.

Natalie: They make their own food and purify the air.-

Grace: They speed up the process of decay by breaking down plant

and animal wastes into smaller pieces.
Who have made the correct conclusions?
) Natalie and Grace
{(2) Jason and Gabriel

(3) Jason, Gabriel and Grace
4) Gabriel, Natalie and Grace

12
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14.

The changes in the intensity of light and temperature of a particular habitat

wete recorded throughout the day. The graph and table below show the

intensity of fight and temperature of the habitat respectively.

&

Intensity of light
1

| } L { —+ >
Gam 12Zpm Gpm 12am © 6am
Time
‘ Time Bam 12pm 6pm 12am Bam
L Temperature 27.5 30.5 30.0 28.5 28.5
{(°C) .

Which of the following habitats is most likely to have the conditions described

above? :

(1) Pond

{(2) Leaflitter -
3 Seashore
{4y  School field

13
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15.

The photographs below show the skulls of four mammals. No teeth are
missing from the skulls. Based on the physical structures of the teeth, which
one of the mammals has a herbivorous diet?

(1)

(2)

(3}

(4)

14



~ The Wonka is a mammal that digs and lives in burrows by the river or lake. it
is able to swim and hunts for food underwater.

Which one of the following pairs of fore and hind limbs are most likely o be
those of Wonka?

Fore limbs ) Hind limbs

Ay

@

3

#*)

1o



For questions 17 and 18 use the information below.

The map below shows the location of some factories along a river.

Legend:
A moauntains

—» direction of river
flow

@ factory
9 foresis

16



17.

18.

Each of the faciories shown in the ma'p has been illegally disposing toxic

wastes that poliute the river. The toxic wastes are harmfut to the organisms
fiving in the river.

Samples of water are collected from different parts of the river, P, @, R and S,

Which one of the following graphs correctly reflects the number of organisms
found in each parts of the river?

(1) B 3 (2) A
No. of = No. of -
organisms| | . P organis
Si =
P S P Q@ R S
@ 4 4) '
organisms| i o organisms
]
1= e B R0 I
p S S

Some environmental inspectors want to conduct an investigation on the
change in the population size of the organisms before and after pollutants
were discharged into the river. At which pait(s) of the river should they collect
wates sampie(s) for the investigation?

(1)  Parts P only

{2) Pads Sonly

(3) Parts P and Q oniy-
(4) Parts R and S only

£y



19. A beaker of water with ice cubes is placed in an air-tight box as shown in  the
" diagram below.

Cover N - | Air-tight box

ice cubes

Beaker

\ Water

What will happen to the air in the box after 20 minutes?
The air in the box will

A become cooier

B become warmer

C become slightly less humid
D contain more water vapour

(1) AandC.only
(2) A and D only
(3) B and C only
{4) C and D only

18



20. Two test tubes, A and B, each containing the same number of seeds were set
up as shown in the diagram below. The set-ups were left for days at room

temperature. After 5 days, it was observed that the seeds in test tube B had
geminated but nof those in test tube A.

in the experiment, Solution A absorbs oxygen and Solution B absorbs
carbon dioxide,

Stopper —}y- [ ~ -
Test-tube
Seeds
' N
Wire gauze ﬁm
: Mixture of )
Solution A & B *% Solution B only
A B

What can you conclude from the above experiment?
(1) Both oxygen and carbon le)(lde are needed for seeds to
geminate.

(2) Both oxygen and carbon dioxide are not needed for seeds fo
geminate.

(3) Seeds do not need carbon dioxide to gefrminate.
(4)  Seeds do not need oxygen to germinate.

21.  Asexual reproduction involves only one parent. Amoeba is an example of an
“organism that undergoes this type of reproduction.

What can you conclude about the offspring of this type of reproduction?

(1)  The offspring receives an mcomplete set of traits from the parent.

(2) The offspring receives only one-half of the traits from the parent.

(3)  The offspring receives completely different traits from the parent.
(4)  The offspring receives an identical set of traits from the parent.

19
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22.  Siew Ling has three rods, P, Q and R, made of unknown materials. She
‘placed them in various positions, X, Y and Z, in the circuit shown below.

L2
—® X @

dh
S|

The resuits of the experiment were shown in the table below. When any of the
famps, L1, L2 or L3, {it up during the experiment, a tick ( v ) was placed in the

.3

I‘l L3

box.
_Positions where rods were placed < Lamp |
X Yo z L1 L2 L3’ .
P Q .R ‘ J o/
Q R P
R P Q v V

Which one of the inferences can she make? |

(1) Only rod R is not able to conduct electricity.

{2) Oniy rods P and Q are able to conduct eiectricity.

(3) Only rods P and R are able to conduct electricity.

(4) Rods Q and R are belter conductors of electricity than rod P.

20



23.

Melissa conducted an experiment in a well-lit room to find out how the position

of an object affected the image in a pinhole camera. She set up her
experiment as shown in the diagram below.

When she placed the object at position Y, the image formed on the screen is
as shown in the diagram below.

]

position Z

. Pinhole
camera

pinhote

\
objed-—w

position Y

image formed
on screen

When the object was ptaced at position Z, which of the foliowing would most
fikely be observed about the image formed on the screen?

(1
(2)
(3)
(4)

coaor

. The image would be upright.
"The image would be inverted.
The image would be bigger than the object.
. The image woutd be smaller than the object.

A and C only
A and D only
B and C only
B and D only

21
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24.  Charlotte conducted an experiment to find out the conditions needed for green
beans to germinate. She set up the experiment with four containers, K, L, M
and N. She placed four green beans in each of the container.

green

haans
Container K, with Container L, with
dry cotton wool maoist cofton wool
ptaced near the placed near the
window. window,

F
green
[~ beans [’

Container M, with
moist cotton wool

Container N, with
moist cofton wool

placed in the
refrigerator.

placed in the
cupboard.

After 4 days, she observed that the green beans in containers L and N grew
into young seedlings, while those in containers K and M did not.

Which of the following conclusions can be made from Charlotte’s experiment?

A Light is necessary for the seedlings to develop.

8 Water is needed for the green beans to geminate.

C Wamnth is needed for the green beans to germinate.

D Oxygen is needed for the green beans to grow into seedlings.

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

22



Gases, liquids and solids are all made up of microscopic particles, but the
behaviors of these particles differ in the three phases. The following diagrams

represent the arcangement of these particles in its different states, A, B and C
at room temperature.

1ty U
OOQO

NeReqys

State B

5 -

O

State C

Particles in the gaseous state are well separated with no regular arrangement,
while patticles in the liquid state are close together with no regufar

airangement. Particles in the sofid state are tightly packed, usually in a regular
pattern. '

Based on the information above, what is the most likely amangement of

particles in the respective regions D and E of an ice-cube in the .process of
meilting?

Region D

ice-cube in the
process of melting

Region D Region E T
(1) State A State A
| {2) State A State B
(3} ! State B State C C ]
(4) State C State B
23
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26.  Which part of a fish heips it to swim?

ooT>

(1)

(3)
&)

Scales.
Gilis
Tail ..
Fins

D onty

C and D only
A,C and D only
A, B, Cand D

24



27.  The diagrams below show the mass of objects of different materials A, B, C

and D. The objects are of identical volumes.

Object D 3
Object8 K ObjectD

The diagram beiow shows the posntlons of Objects A and D when they are
ptaced in water.

Object A

Object ©

In the diagram below, P1, P2, P3 and P4 represent the positions of the objects
when piaced in water. ;

Which one of the foltowitig shows the correct positions of Objects B and C
when placed in water?

[ ObjectB Ob;ect C \
(y | P1 P2
(2) P1 | P3
3) | P3 P4
4) L P2 P4
25



28.

Bryan conducted an experiment to find oat if the absence of roots affects the
transport of water in plants.

He took three containers A, B and C, and filled each with the same amount of
water. He put two identical plants, one plant in B and another plant with its
roots cut off in C. A cover was used in each of the set-up A, B and C to hold
the piant in place.

All the three containers were covered and left near a window for 3 days.

Which one of the foliowing sets of results would he expect to observe after 3
days?.

(1)

26



(2)

(3)

4)

27
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29. The diagram below shows how the circulatory, digestive and respiratory
Systems in our body work together.

Digestive system |

digestéd
food digested food
Y and oxygen
Respiratory system - *| Circulatory system J “ { All body parts

ya X

Which ene of the following correcily shows the gases represented by X, Y and

Z?
X Y I z
(N oxygen - carbon dioxide | oxygen
{2) carbon dioxide oxygen oxygen
(3) carbon dioxide oxygen carbon dioxide
(4) oxygen carbon dioxide carbon dioxide

28




30. Each magnet has a south pole and a north pole and it is the strongest at its
poles.

The magnetic field lines between the poles of magnets can be shown with the
use of iron filings.

SN \
N %:f?f%‘:\‘ AW
- T ’i
ai;.«g/ % f/f’i{ ‘ﬁ’ ’m”“*\q\ 1*"‘?*?-
1Y/ BNANL LT ;:_*i(\"\é; N f/i/«‘
f 7 -
N

A series of magnets showing the maganetic field tines between the fnagnets is
shown below. The poles of one magnet are labelled.

- - "\ - s ’_-' ‘-‘\
- - - - - - - - S
ra —-— > . - ~ P - ~ o - > P -——— ~
- B T T - [% T m—— * e T T - N - - Y
L. R ‘: e o] - et !, Y .(,' Sa
' )" P Y] [ 1 14 r s 0, ~ I ]
LS F W . v, o LY e )
L L
: R Q =N S
e T o
‘- sy T ety . P A P ~ 4, - ]
[ L Lt PN . i PRI o
M T 0 P - 1 - P P
- PR - - vt - [ - - -~ -t
[N e - LN B ’ L e — = - ¥ by s - ! A e - -
- - Al - + - r - - - ’
bl - - - -~ - - - - -
T - . - S - . - ey .

What are the poles of magnets at Q and R?

Q R
(1) South ' North
(2) South South i
3} North South
(4) North North
29
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Section B: (40marks)
Write your answers to question 31 to 44,

The number of marks available is shown in brackets [ | at the end of each question
or part question.

31.  The diagram below shows two processes.
Process A is indicated by the solid arrow fines (=*).

Process B is indicated by the dotted arrow lines {™?)

(a) Fill in the boxes correctly using the following words. (1]

animals oxygen carbon dioxide

-
AT
(&Y - Identify Processes A and B. {t]
Process A: _
F'rocéss B
Score

31
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32.

(a)

O

()

. Was higsolution effective? Why? {1

A farmer spotted many aphids growing in his plantation. In order o kill the

aphids, he introduced Bug A. He then recorded the number of aphids after
Bug A was introduced.

After Bug A was introduced
Day 0 12 14 |6 18 |10
Number of aphids | 50 | 50 | 50| 5C | 50 | 50

Ten days later, without removing Bug A, he then Introdiiced Bug B and

recorded the number of aphids after Bug B was introduced.

After Bug B was introduced
Day ' 0 {2 {4 {6 {8 |10
Number of aphids | 50 |43 [ 35|30(27 126

Based on the previous data, which bug, A or B, should he use to get rid of the
aphids? Give a-réason for your answer. : [1}

Anothér ten days later, without removing Bug A and Bug B, he then
introduced Bug C and recorded the number of aphids after Rua C was
introduced.

After Bug C was introduced
Day 10 [2 |4 (6 |8 |10
Number of aphids { 26 { 30} 35]42 | 50 | 57

Based on the data above, W'h_at do you think could have happened? 2]

—
Score

32



33.  Study the food web below.

duckweed —» tilapia

e \

tadpole kingfisher
\‘ great diving /
beetle.

|
(a) How many herbivore{s) are there in the food web? I 1]

{b)  Whatis the relationship between the kingfisher and the great diving beetle?

{11

{c})  Wirite down oné food chain thatHvolves wur orgdnisms. ' N}
Score

3
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34.  The Arctic fox is welt adapted to live in the cold Arctic. it has a thick coat of fur
which enabies it to keep warm to survive freezing cold temperatures.

The fur hairs of the Arctic fox are able to trap a fayer of air between them.

(a) Explain how would this iayer of air trapped by the fur hairs help the Attic fox to
survive the freezing cold temperatures of the Arctic? {1l

Unlike the Arctic fox, humans do not have a thick coat of fur. We need to wear
thick winter coats to keep us warm to endure cold temperatures.

thick winter coats thick winter coatg

(b} Explain why we are able to endure cold {emperatures by wearing thick winter
coats. 1

Score
34 2




35. William conducted an investigation to find out how much a piece of styrdfoam

can bend before it gives way and breaks. He hung some masses on the
middle of the piece of the styrofoam and measured how far it has -bent.

Piece of
Clamp styrofoam
Bench
\\ Bench
/
‘Ruter for measuring Masses
haw much the piece
of styrofoam bends
(a) Name the force that is acting on the masses in the diagram above. 1]

The table below shows Wilfiam's resuits,

Masses (g) 40 80 120 160
Distance bent by the piece of 3 6 9 12
stycrofoam (mm)

(b) if William wanted to ensure reliability of ‘his results, what do you think he
should do? 2]

(c) If the piece of styrofoam has bent 75 sin, what mass afusthave been
hung from the styrofoam? i1}

Score
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36. The diagram below shows a swinging pendufum baob at 5 different positions. -

Pendutum bob

(a) At which point or points (1, 2, 3, 4 or 5) in the pendulum’s swing is its
kinetic energy grealest? . {11

(b) At which point or points (1, 2, 3, 4 or 5) in the pendulum’s swing is its
- gravitational potential energy greatest? 11

(c) The following graph shows how the amount of kinetic and gravitational
potential energy changes as the penduium moves from point 1 to point 5.
Label the curves to indicate the type of energy it represents. {11

'y

140

”
-~
-
-
L
e

Energy in joules
-
//
/
/

N p N |

»
- -

Time in seconds

Score
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37.  The foilowing table shows the conditions at different depths in the ocean.

Ocean Zone Depth (m) _ Conditions
Suniit zone 0199 - - Warm and bright
Twilight zone 200 - 999 Cold and dim
Dark zone 1000 — 3999 Very cold and dark
Abyss 4000 — 6000 Very cold and pitch dark

The angler fish shown below has a stalk dn its head that emits light. The
light attracts piey for the angler fish to eat.

Stalk that
‘emits fight

From the information given above, what is the minimum depth at which the
angler fish would be expected to live? Provide a reason to support your
answer. - : 2]

Score
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38.  The diagram below shows a food web for an écolsj!s'tem.

Red-taifed -f—
hawk o

———
—p- Hognose snake:

\ Sunflower

(@)  identify the food progducers in this food web. it}

(b) Study the following food chains taken from the food web above.

‘Sunflower = Field Mouse

Sunflower - Grasshopper - Spider -» Field Mouse

It is noticed that more energy is available to the field mouse from eating
sunflowers than from eating spiders. Do you agree? Explain your answer. [1]

=]

Score

38




33. Decorator crabs have a unique behavioural adaptation of “dressing up”
themseives. These crabs dress themselves with small pieces of soft corals
polyps, seaweeds, sponges, wood, or anything which they can find on the
seabed. They have tiny, Velcro dike hooks on their backs to hold the objects in
place.

scaweeds
sponges

sponges
decorator crab

F

(a) Explain how the behavioural adaptation of attaching seaweeds and sponges
on its back enhances the chances of survival of the decorator crab?- {21

'SEbme




Carrier crabs .héve a slightly different behavioural adaptation as compared {o
the decorator crabs. They carry objects on their backs using their rear legs.
Sometimes, they may even carry living organisms, such as a sea urchin on

their backs.

_-sea urchin with
poisonous sharp
spines

rear legs

carrier crab

{b) Explain how the behavioural adaptation of carrying a sea urchin on its back
= enhances the chances of survival of the carner crab? 1]

Score
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40. The proc_ess of making Yakult, a cultured milk drink is fisted below.

~

@ st @ &
kabdng of Raw Sterillsation ~ - Cufture Tank diking and Storage
fngredients. : Tank

. Bottle Storage
7] (6 ) Tank O
RéWrigeration Filling and Packaging Injection Blow
Faom and Delivery Machine Moulding Machine

Step 1: Mixing of Raw Ingredients

Skim milk powder is mixed with sugar, glucose and fittered, sterilised water to
make a sweet milky solution.

Step 2: Sterilisation _
The sweet, milky solution is sterilised at a high temperature for a short time.

Step 3: Culture Tank

The temperature of the tank is reduced to 37°C and live Lactobacillus casei
Shirota strain is added from the seed tank. The number of L actoebacillus casei
bactera in the solution will reach an ideal concentration in about one week.

Step 4: Mixing and Storage Tank

‘The concentrate is transferred to a 12,000-litre mixing and storage tank. The
tank is chitled to around 2°C. Sterilised flavours, syrup soiution, vitamins and
calcium are added to the concentrate.

Step 5: Injection Blow Moulding Machine
The plastic bottles are produced cn site. The bottles are made from
polystyrene. '

a1

b



Step 6: Bottling and Packaging
The bottles are wrapped with individual bottle labels. Then, they are filied with

Yakuit, capped with a foil lid, sealed and fransferred along the conveyor belt to
the packaging facility.

Step 7: Refrigeration Room
Finished products are kept refrigerated before delivery to stores.

" Use the above information to answer questions (a) to {c).

(a) Expiain the purpose of adding sugar to the milky solution in step 1. i1

{b) Expiain why the milky solution must be heated to a high temperature in step 27

4

{c) What is the suitdble temperature for the live Lactobaciffus casei bacteria to
muitiply? {1}

Score
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41,  The diagram below shows an electricai circuit in a home consisting of four
rooms, the living room, the kitchen and two bedrooms. Five lamps, a, b, ¢, d
and e are used to light up diffarent rooms in the home.

switch

r
!
| ; :
i
powersupply | oo ; @ !
. - 1
: 1
? :
i ! tiving room
B . ; |
: ! I[ 1
bedroom 1 ¥ ® _ ! N ® :
I - : i §
( | i H
[ _________________
O & RN T e
e —— e e 1
i h‘: ! :
: i | l
§ e i H : { ,
- bedroom 2 : e § - : . : kitchen
S el
{ f
'S i H

(a) State two disadvantages in the usage of this électrical cirguit in the home. i2]

Disadvantage 1:

Disadvantage 2:

(b) Draw an “X%ih the eiectrical circuil above to mark' the-position wrere a s@ittti
should be installed to control tamp ‘e’ in bedroom 2. {1]
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42, Elton conducted an expetiment to find out how the amounf of light reflected by
three different materials, A, B and C, is affected by the distance the materiat is
away from the light source. He set up his experiment as shown in the diagram

below.

light source 1

light sensor -
_ connected to
- computer e

A
¥

distance away
from light source

1

--—material tested

ie placed the materials at different distances away from the light source and
he used a light sensor to detenmine the amount of light that was reflected.

He recorded the resulfs and plotted the resuits in the graph below. |

Amount of
fight {lux)

1

4

Distance away from light source (mefres)

{a) Explain why Elton should conduct his experiment in a cqmpletely dark room {o

2nsure a fair test?

(1

Score
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®

(c)

_State one other variable that should be kept constant for the experiment to be
a fair one. _ M

Based on the results of his exberiment, which material would be most suitable
for making safety vests for motorists who travel at night? Explain your answer.

{1

Score

45
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43.

(@)

‘Santhi conducted an experiment to study the effects of heat. She filled up a

flask with coloured water and covered the opening using a stopper whic:.. has
a tube in it.

She placed the flask into a basin of hat water at 90°C and observed that the
coloured water rose up the tube as shown in the diagram below.

coloured water

1 basin of hot water

Flask with
at 90 °C

coloured
water

e

when the flask was

!

- Give a reason why the coloured water rose up the tube
placed in the hot water.

Score
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_Santhi made some changes to her experimental setup. She removed the flask
and replaced the hot water with cold water in the basin. She then placed an
- alcohof {aboratory thermometer into the basin of cold water.

She observed that the level of aicohol in the thermometer dropped and she
recorded a temperature of 15°C.

faboratory
thermometer

alcohat

basin of cold water

(b) 'Explain why the level of alcohol dropped when Santhi used the thermometer to
measure the temperature of the cold water. 2]

Scofe

47
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44,

(a)

Four pupils set up an experiment using two identical flasks, X and Y. They
ptaced a funnel over the opening of flask X and they poured 150ml! of water
into each flask X and Y at the same time with the same speed.

funnel

water collected
in flasks

flask X flask Y

The pupils observed_‘t'hat flask Y Glled up faster than 'ﬂask X. They wrote some
statements to explain their observation in the table as shown below.

Pupil 1 There is no funnel blocking the opening in flask Y so more water can
P -be collected. .

. Water moved in to push the air out in flask Y, so water can be
Pupii 2 S
poured in faster.

_ - Pupil '3 The furinel is blocking the water from flowing into flask X.

Therefore, water flowed in slower in flask X.

Pupil 4 noted that both pupifs 2 and 3 have misconceptions which led to errors
in their statements.

Write the correct statements which pupils 2 and 3 should make in the table
provided. {2} |

Pupi 2

Pupil 3

Score
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Another group of pupils conducted another simitar expesiment. They pierced a
hole in a tin of condensed milk and tilted it to obsewe the speed at which the
milk is flowing out from the tin.

fin of condensed
milk

hole to aliow
milk to ﬂqw out

They observed that the milk flowed out siowly from the tin. Oné of the pupils -

suggested that they should pierce another hole in the tin to allow the milk to
flow out faster.

(b) Mark with an ‘X’ on the tin in the diagram given, to indicate- where you
would pierce the other hole.
Explain your decision for the position of hole marked “X" on the tin. (1]

Score
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31)a) * Oxygen
LCiarbon dioxjide

b)A: Photosynthesis B: Respiration

32)a)No. A was not the predator of aphids as the population remained the
same,

b)Bug B, B fed on aphids, thus the population of aphids decreased.

c)Bug C has eaten Bug B, thus reducing the number of Bug B. Which
resulted in less aphids being killed and allowing the number of aphids.

33)a)There is one herbivore.
b)The kingfisher is the predator of the great diving beetie.
c)Duckweed-> tadpole->great diving beetle-> kingfisher.

34)a)The layer of air acts as an insulator heat helping to slow down the rate
of heat loss from the body to the cold environment.

b)The thick winter coats trap air and air traps heat as it is a good insulator
of heat.
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35)a)Gravitational force.

b)He should repeat taking the reading for each mass and then take
average reading.

c)100qg.

36)a)Position 3.
b)Point 1 and point 5.
c)i)gravitational potential energy. ii)kinetic energy.

37)1000m as tne surrounding is dark and the light that it emits will be able to
at tract its prey.

38)a)Sunflower, clovers and oats.

b)Yes, when the grasshopper oats the sunflower, it uses some of the
energy for life processes and when the grasshopper is eaten by the spider, the
energy left will be lesser and when the spider carry out life processes, the

energy left will be very littie for the Fieid mouse unlike it when oats the
Sunflower directly.

39)a)The crab will not be easily spotted by its predators and it will reduce the
chances of it being eaten.

b)The sea urchin helps the carrier crab to scare away the carrier crab’s
predators as the sea urchin are poisonous and cannot be eaten.

40)a)The sugar provides to keep the bacteria alive.

b)It is to kill any bacteria in the sweet, milky solution as bacteria cannot
withstand certain temperature and will die.

c)37°C

41)a)1: Lamps cannot be controlled independently.
2: When lamp “a” in the living room fuses aii 0 then lamps in the home
would not light up.

by e _
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1 1
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pa v 1 1
! 1
i ) § living room
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d ! H b
] 1 1 :
bedroom 1 ® : — —®_.__ !
: ! : :
L : i Rt gt
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i H ! 1
i : H :
1 e 1 Hilclhwen
bedroom 2 | { i e §e
H - i ___-®_ 1
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42)a)To ensure that the light sensor does not detect other source of light.
b)The brightness of the light source.
c)It is able to reflect light form the longest distance away from the light
source.

43)a)The coloured water in the flask gained heat from the hot water and in
creased in volume,

b)The alcohol lost heat to the cold water. It contracted in volume moved
down the glass tube to indicate the temperature of the cold water.

44)a)2: Air in flask Y can escape through the opening, hence allowing water
to enter easily to occupy its space.
3: The air in flask X cannot escape as easily to the occupy funnel is
blocking the opening, hence water cannot enter space.
b)

When the milk in the tin slows out of the bottom hole, air can enter from
the top hole occupy the space.
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