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Section A (30 marks)
Answer all questions. Shade all your answers on the OTAS sheet provided'

Al which of the following best describes a group of butterflies and their eggs, larvae and

pupae living in a garden form?

A communitY B ecosYstem

C habitat D PoPulation

M The table shows the amount of energy flowing into four trophic levels in a food chain.

Which of the following trophic levels could represent the producers?

trophic level energy flowing in /kJ per mz Per Year

A

B JZ

c 301

D 3000

A3 The diagram below shows the carbon cycle.

Which of the following lette(s) could represent(s) respiration?

A Sonly B VonlY

C Tandv D R,T,VandW

A4 What would occur if both bacteria and fungi are absent in the ecosystem?

1 The number of producers would increase.

2 Lower amount of nutrients would be available in the soil.

3 Photosynthesis would not take place.

4 Decomposition would not take place.

R

A l and 2onlY

C 2and 3only

B l and4only

D 2 and 4 only

PartnerlnLearning
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A5 The diagram shows an investigation on photosynthesis. The plant has leaves that are green
in the middle and white around lhe edges.

light

clear plastic bag containing
a substance that absorbs

carbon dioxide

PandQ
QandS

A

gree

white

P

n
o

R

,
light

\

leaf in air

s

Which labelled parts of the leaf lack only one factor needed for photosynthesis?

A
c

B PandR
D RandS

A6 The graph shows the changes in the populations of predator and prey over a period of time.
Which point on the graph shows the effect of a disease outbreak on the population of
predators?

/'-'.9
number of
individuals

D
B

time

A7 Which of the following is not a reason for protecting biodiversity?

A Biodiversity enhances our food security.

B Biodiversity allows us to use resources to live our lives richly.

C Biodiversity results in the production of pollutants into the atmosphere.

O Biodiversity increases the likelihood of discovering new ingredients for medicine.

PartnerlnLearning
102



BP- 104

A8 A dichotomous key is shown below

Plants

I

ls there a stem?

no

herb

herb

tree

4

yes

ls there only one stem?

yesno

Are the branches close to the ground?

no yes

tree shrub

Which type of plant has one stem and branches that are not close to the ground?

A

c

B undershrub

D shrub

A9
to settle down on surfaces.

Why do dust particles not settle down on surfaces easily?

A Wind is always present where dust particles exist.

B Air molecules that are always moving knock into them'

G Gravity has no effect on tiny dust Particles.

D Dust particles repel one another into the sky as they are magnetic in nature'

Al0 which of the following diagrams best shows the anangement of particles in a balloon filled

with a mixture of argon and heium gases?

PartnerlnLearning
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A11 The diagram below shows the different processes that a substance undergoes.

gas

o

liquid

R

solid
P

Which statement about the processes P, Q, and R is correct?

A During processes P and Q, the energy of the particles increases.

B During process P, the particles move slower and closer together.

C During process Q, the separation between the particles decreases.

D During process R, the attractive forces between the particles increases.

A12 What does it mean when an atom is said to be electrically neutral?

A The atom consists of no Glectrons.

B The atom cusists of only neutrons.

C The atom consists of the same number of elec'trons as protons.

D The atom consists of the same number of electrons as neutrons.

413

36 37 38 39
S cl Ar

'16 17 18 19

What can you conclude about the following atoms?

A They have the same atomic masses.

B They have the same number of neutrons.

C They have the same nurnber of electron shells.

D They have the same total number of electrons, protons and neutrons.

PartrlerlnLearning
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A14 A bar chart for some elements is shown below'

number

N O F Nc Na Mg

element

Which of the following represents the number on the vertical axis (y-axis)?

A group number of the element

B number of protons in the atom of the element

C number of elechon shells in the atom of the element

D number of valence electrons in the atom of the element

A15 which of the following has the same total number of electrons as a magnesium ion, Mg2-?

A o'?- BAr
D Ca2*cc

Al6 Which of the following shows the correct number of elements and atoms in the respective

compounds?

chemical formub of comPound number of atoms

A KzCrO+ I
B KMnOr 4 7

c LizCOs 3 6

D (NHa)zSOr 4 14

A17 Which of the following chemical changes is caused by light?

A respiration

C combustion

B X-ray imaging

D electrolysis

A18 when zinc nitrate (ZnNOr) is heated, it produces zinc oxide (ZnO), nitrogen dioxide (NOz)

"rJ"rVS"" 
iOr;. Wt"t iJti'e name commonly used to describe such a reaction?

A combustion B decomposition

C melting D oxidation

PartnerlnLearning
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Al9 Which of the following does not react with dilute hydrochloric acid?

zinc hydroxide

zinc carbonate

zinc suJfate

ztnc

A20 The graph below shows how the pH value of the soil in a farmer's field changes over time.

soil pH

timeTr Tz Ts

Bluebenies require acidic soil to grow.

Which of the following stalements best describes the growth of bbebenies in the farmer's
field?

A

B

c
D

8
7

6

5
4

TeTsft

Bluebenies will start to die from Ta.

Bluebenies will grow well only between Tr and To.

Bluebenies will grow best only between Tr and Tz.

Bluebenies will be able to grow throughout Tr to Ts

A21 A light ray is incident on a plane minor that is tilted at an angle of 30' to a vertical wall

wall

0

mlrror
What is the angle of reflection?

A 30'

c 50'

PartnerlnLearning
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A22 A child drew a right-angled triangle as shown

Where should he place a minor so that the triangle and its image willform a square?

B

A23 A girl stands 2 m away from a plane mirror in a room' The wall of the room is 1'5 m

behind her.

wall mrrror

1.5 m 2m

A

Dc

What is the distance between the girl and the image of the wall?

A 3.5 m B 4m G 5'5 m

PartnerlnLearning
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424 A ray of light traveb from medium X to medium Y as shown in the diagram below.

medium X

medium Y
c

Which of the following is correct?

refracted ray optically denser medium

A AB X

B AB

c BC X

D BC

A25 The diagram shows two food molecules '1 and 2 before and after they have been digested by
enzymes.

A

B

-

food molecules I and
2 before digestion

Which of the following identifies the producls of fat digestion?

A LandM B Land N C MandN

PartnerlnLearning
108

'x/fr"
#o E,UU

products formed after
digestion

D NandP

l IEAIEO=OrIr
2

IlA^^,
"^ 1h^^"



BP- 1 l0

10

426 The diagram below shows the human digestive system

Whichofthefollowingpart(s)ofthedigestivesystemwillnotproduceenzymes?

z

A

c
W only

Y and Z

A27 When faeces stay in the rectum for a long time, they become very hard

Which of the following statements conectly explains this?

A Digestion of mineral sahs cause the faeces to become hard'

B Water is absorbed from the contents in the large intestine'

C Bacteria present in the large intestine use large amounts of water'

D Only evaporation takes place when faeces stay longer in the rectum'

A28 The diagram shows a series of events happening after a successfu I fertilisation in the

female reproductive system

Y

Which of the following correctly identify X, Y and site of fertilisation?

PartnerlnLearning
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x

x Y site of fertilisation

A embryo zygote fallopian tube

B embryo foetus uterus

c zygote embryo fallopian tube

D zygote foetus uterus

w

x

B XandY

D WandZ
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A29 The diagram shows the male reproductive and urinary systems.

\ryhich hrvo sfuctures are involving in producing semen?

2

3

4

1and3

2and3
B 2and4
D 3and4

430 AIDS is a sexually transmitted infection (STl).

Whlch of the following describes AIDS conectty?

A AIDS is caused by a bacteria.

B AIDS can be treated by antibiotics.

C AIDS is transmitted by sexual intercourse on!.
D AIDS stand for Acquired lmmunodeficiency Syndrome.

PartnerlnLearning
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Section B (30 marks)
Answer ALL the questions in the spaces provided.

B1 Fig.B'l.lshowsthechangesintemperatureofgaseoussubstanceWasonekgofthe
substance is being cooled.

temperatu re / 'C

100 P
o

85

R

10

0 time / minutes

Fig. 81.1

ldentify the physical state(s) of substance W in the following regions of the

S
T

(a)
curve by completing the Table 81.2 below'

Table 81,2

VI

(b) Describe the changes in movement and arrangement of particles when substance o
is being heated from 5 'C to 25 'C.

(c) Density of a substance can be calculated using the formula below:

mass
densitv of substalc€ = ---' DOLUme

With reference to Fig. 81.1 and the formula of density,

(i) identify the region of the curve in which the substance has the highest density.

121

....... ....... .... tll

PartnerlnLearning
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(ii) Explain your answer to (c)(i), using your knowledge of kinetic particle
theory,

82 Fig. 82.1 shows an incomplete dichotomous key of four organisms found in a garden.
Study and obserue the pictures of the four organisms shown in Fig.B2.1 carefully.

butterfly robin squirTel garden
lizard

Fig.82.1

(a) Complete the dichotomous key to classify the four organisms in Fig. B2.1 .

PartnerlnLearning
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(b)Fig'B2.2Showstherateofcarbondioxideuptakeofaplanttakenfromthegarden
in 24 hours.

rate of carbon
dioxide uptake

by the plant
(units)

0600 1800 2400
2

time of the day
(hours)-2

-4

Fig.B2.2

(i) Suggest what is happening to the plant at 1200 hours.

(ii) Refening to data from Fig.82.2, explain your answer for (b)(i).

83 Table 83.'l shows the subatomic parlicles present in six particles, A to F

Table B3,1

particle
number of

protons neutrons electrons

19 20 18

B 9 10 9

3 4

D 15 16 18

E 10 10 10

F 13 14

Using the information in Table 83.1 to state which of the particles, A to F'

(a) has the smallest nucleon number,

(b) is negatively charged,

(c) belong to Group I, and

(d) are atoms that belong to period 3. and

l2l

t1I

t1I

t1l

nI

1200

PartnerlnLearning 113
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84 Fig. 84.1 shows part of the human digestive system.

A

B

c

D

E

Fig. B4.1

(a) The different parts of the digestive system work together to digest food

Using letters A to E from Fig. 84.1, state the letter that represents

(i) the part of the digestive system where bile is produced.

(ii) the part of the digestive system where digestion of proteins starts.

(b) A patient had surgery to remove part of organ C.

Explain why the patient experienced weight loss in the weeks after the surgery.

PartnerlnLearning
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(c) Fig.842 shows the rate of enzymatic action of three.enzymes, X Y and Zthat are

tafen from the alimentary canal. The rate of enzymatic action of the three enzymes

are observed to be dependent on the pH of the environment'

It was noted that enzyme Y was taken from a sample produced in the mouth'

rate of
enzymatic
action

x Y z

pH

7

Fig.B4.2
't4

With reference to Fig.B,4.2,

(i) state the optimal pH that enzyme X would work best in.

(ii) identify the region of alimentary canal that enzyme X was taken from

(iii) name enzyme Y.

describe how enzyme Y would digest food by identifying the nutrient and

product involved in the Process.

PartnerlnLearning
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(iv)

t1I

11I
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85 A studenl observed that an image is formed when an object is placed in front of a plane
mirror as shown in Fig. 85.1 .

Fig. 85.1

(a) (i) Draw the image of object formed by the plane mirror on Fig. 85.1 and
label it as image.

tlI

(ii) Draw light rays on Fig. 85.1 to show how the observer sees the image of [2]
the object.

(b) State two characteristics of the image formed by a plane minor.

1

( rhic CI m ltTo r

,
y'/_

t21
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Section C (40 marks)
Answer Cl and any other three questions in the spaces provided'

Fig. c1..1 shows the concentration of two hormones in the blood of a woman and the

thickness of her uterine lining during her menstrual cycle.

thickness of
uterine

lining

days

14 28

conc€ntration
of hormone

01 5

15

oestrogen

./- \
progesterone

days

14 28

Fig. c1.1

(a) ldentify the part in female reproductive system that produces the two sex hormones,

oestrogen and Progesterone.

t1I

(b) Usinq information from Fig. C1.1,

1i1 
" aescriOe and explain what is happening on day 1 to day 5 of the woman's

menstrual cycle.

( ii) Describe how the levels of oestrogen changes fom day 5 to day 14 of
the woman's mensirual cycle.

(iii) Describe the effect of oestrogen on the thickness of uterine lining'

PartnerlnLearning
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(c) Fertilisation can occur after sexual intercourse. On Fig. C1.2, draw to predict
how the thickness of uterine lining would change after day 28 if fertilisation
takes place. tlI

thickness of
uterine

lining

days

01 s 14

Fig. C1.2

(d) Fig. Cl .3 shows the days in the months of April and May. lt was noted that day 1 of
the woman's menstrual cycle falb on 24 April.

Fig. Cl.3

With reference to Fig. Cl .3,

(i) Assuming no fertilization takes place, predict the date in which day 1 of her
next menstrual cycle will fall on.

tll
(ii) The woman has a reguhr menstrual cycle and she wishes to use the rhythm

melhod as a contraception method.

State the dates that she should take note for rhythm method to be successful.

32

.. . ... .. to t1I

t1l

(iii) Explain why rhythm method would not work for women with inegular
menstrual cycles.

(iv) Name a permanent contraception method that will work for women wilh
irregular menstrual cycles.

Apri
FS
45
11 12

't8 19

25 20

I

T

3

10

17

sfTw
12

6789
13 14 15 16

2A 21 U2t
27 2930

@

s
3

10
.t7

21

31

ky
SXTWTF

12
456769
11 12 13 ,415 1E

lE 19 20 21 2.A
25 26 27 28 29 30
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C2 Fig. C2.1 shows part of the food web for the coral reef ecosystem'

sea turtle
golden algae

shrimp

/
clown fish

sea horse reef lobster

\

(a)

nurse shark

Fig. C2.t

(i) With reference to Fig. C2.1, identify a primary and a secondary

consumer in the Table C2.2 below.

Table c2.2
of consumer organ ism

primary consumer

secondary consumer

(ii) Based on Fig. C2.1, state the most energy-efficient food chain'

tlI

(b) The following information was obtained from a poster describing coral reef

ecosystems

"The relationship between sea corals and golden algae can be described as

mutualism. ln the coral reef ecosystem, the sea corals @nsume a herbivore known

aSzoophnkton'However,seacoralsisalsoasourceoffoodforbutterflyfish.The

nurse shark is a predator of butterfly fish."

(i) Based on the information provided, complete the food. web in Fig' C2'1

to describe the relationships between the organisms listed in the poster' tll

(ii) Oefine mutualism.

PartnerlnLearning
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(iii) Explain how sea corals and algae can share a mutualistic relationship by
identifying the substances produced by each organism.

(c) Stingrays that consume sea horses were suddenly inlroduced into the coral reef
ecosystem.

Explain how the population of shrimps could be affecled.

(d) Fig. C2.3 shows part of a poster that discusses the threats faced by coral reef
ecosystems.

Fig. C2.3

t1I

l2l

One method to protect the coral reef ecosystem is to implement laws to prevent
overfishing so that the balance in ecosystem is maintained.

State two other ways that indivlduals can do to conserve the diversity in coral
reef ecosystem.

1

PartnerlnLearning 120
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C3TableC3'lshowsthemeltingpointsandboilingpointsforsomeSubstances'

Table C3.1

(a) With reference to Table C3.1'

(i) Name the substance(s) that will be in liquid state at -100 'C'

(ii) Name the substance(s) that will be made up of particles with weak

forces of attraction at 25 'C.

(iii) Name the substances that will undergo a change in staie as the

substances are cooled from 150 'C to 90 "C.

(b) Water in solid state is known as ice. Fig C3.2 shows how gas X was passed

through a U-tube that was immersed in a beaker of ice. The gas was observed to

form a colourless liquid' 
mrourress riquid

I1I

IlI

l1l

gas X

lce

Fig. C3.2

With reference to Table C3'1 and Fig. C3.2, excluding water'

(i) name the substance that is most possibly gas X'

PartnerlnLearning
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substance melting point / 'C boiling point / "C

ammonra -78 -33

hydrogen chloride -1 '15 -85

octane -q7 126

water 0 100

sulfur dioxide -73 -10

sodium 98 883

tll
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(iD State whether gas X has undergone a chemical change or a physical change
in Fig. C3.2.

Explain your answer.

(iiD Draw a diagram lo show the arrangement of particles in ice in the box
below. I1I

(c) Sodium is a metallic element that can be found in the Periodic Table.

(D State the electronic configuration of sodium.

t11

(iD With reference to the electronic structure of sodium, describe how a
sodium atom would become an ion.

11I

(iii) Draw the electronic structure of sodium ion in the box bebw. 111

PartnerlnLearning
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C4 A student conducted an experiment to investigate the reactions betvveen five different metals

byreactingthemwithdilutehydrochloricacid.Fig.C4'lshowstheexperimentalsetup.

gas synnge

thread

test-tube

metal dilute hydrochloric acid

Fig. C4.l

A gas syringe was used to collect the gas produced. The time taken to collect 20 cm3 of the

gai in eacn-experiment was recorded. The results are shown ln the Table C4.2 below.

Table G4.2
metal time/s observations

calcium bubbles observed and size of metal decreases

rron 14 bubbles observed and size of metal decreases

magneslum 8 bubbles observed and size of metal decreases

ztnc 11 bubbles observed and size of meta I decreases

gold 0
no bubbles observed and size of metal

remains the same

(a) The metal in the test-tube was added to the dilute hydrochloric acid solution by pulling

the string to tih the test tube to the side.

Suggest a reason why the metal was added using this method'

(b) (i) Suggest a reason why no bubbles were observed when gold was added to

hydrochloric acid.

tl1

(ii) Hence, rank the other metals ln the order of increasing reactivity'

tlI

Writeawordequationtodesffibethereactionbetweencalciummetalanddi|ute
hydrochloric acid.

PartnerlnLearning
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(c)

11l
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(d) Describe a chemical test and the observation to identify the gas colbcted in the gas
syringe in Fig.C4.1.

test: ..., .

observation

l2l

(e) A common household substance used to treat acidic soil is slaked lime.

Slaked lime is a compound thal contains the metallic element calcium. Slaked lime
is able to react with acidic soilto form a salt and water. The pH of the soil changes
after the reaction.

Using your knowledge of the reaclions involving acids,

(i) name the reaction between slaked lime and acidic soil.

t1I

(ii) Suggest the chemical name of slaked lime.

t1I

(f) A student has two beakers of solutions. One of the solution is an akali, while the
other solution is an acid.

Describe a chemical test to distinguish between the acidic solution and the alkaline
solution.

l2l

PartnerlnLearning
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c5 A student has an aquarium. Fig. c5.1 shows an incomplete ray diagram of how the student

can see the image of a fish in his aquarium

student

Fig. G5.l

(a) Draw the actual position of the fish in Fig. C5.1. t{l

(b) Complete the ray diagram in Fig. C5.1 to show how the student sees thefish.
Include anows to indicate the direction of the light rays. l2l

(c) The student visited an aquarium and he saw a clown fish in the aquarium '

Fig. c5.2 shows an incompbte ray diagram to show how light can travel for student to

see the clown fsh.

Fis. C5.2

PartnerlnLearning
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(i) Complete the ray diagram in Fig. C5.2 to show how the path of light travels
from the clown fish to the student's eye.

(ii) Describe and explain the path of light ray travelling from the clown fish lo the
student's eye.

(d) When a beam of white ftght passes through a triangular glass prism, white light is
separated into seven different kinds of coloured light as seen in Fig. C5.3.

beam of
white light

Fig. C5.3

(i) Name all the coburs that make up white light.

(ii) Blue light is shone on a yellow obiect.

Suggest and explain the colour of the object that would be observed under blue
light.

l2I

l2l

11I

121

END OF PAPER
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Section A

Section B

Markino Scheme (2021 SA2 Sec 2E Science)

1

D D c D c B c c B D

B C B B A C B B A

U D c c A D B c D D

Qn Answer Marks
@

IR

s

81a physical state(s) of substance W

Liquid and solid

Accept: solid-liquid, liquid-solid

Reject: solid to fiquid, liquid to solid.

liquid

1

mark
each

81b The state of substance changes from solid to liquid.

The arrangement of the particles change from @jgg_.ygrylgfi
oacked in an orderlv manner to beinq closetv oacked in a disorderlv
manner,

The movement of the particles change from vibratino at fixed positions
lo slidino past each other randomlv.

4c-
2m
2-3c -
'1m

0-1c -
0m

Blci T 1m
Bl cii ln solid state, the particles are ygrylglyglg9land;

solid W occupies the least volume, but mass remains the same.

/thereis@and;
solid W occupies the leasi yolume, but mass remains the same.

1

1

@E

PartrrerlnLearning 130
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6c-
3m
4-5c -
2m
2-3 c-
'1m

0-1c -
0m

B2a

No wings/more
than two

legs/cannot fly

Have wings/less
than two legs/can

fly

Cold
blooded/n
o feathers

Have
fur/no
scales

No
fur/have

scales/dry
skin

Accept any other reasonable answers according to Google

Warm
blooded/ha
ve feathers

butterfly squinelrobin

re common criteriaMust com

I II

,&
garden
lizard

1Ph estsB2bi

1

B2bii

hotosynthesis. plants will !e!qiE!@il!qi9!9

hours.

REJECT: rate of carbon dioxide uplake increases ) must show max'

Do not use verbify photosynthesis as "photosynthesise". Say: plant is

hours.

underooino ohotosvnthesis.

IREASONI During p
and chlorophyll at 1200t / liohtof sunliqhe Dreseand water in th

[DATA] The rate of carbon dioxide u ptake is Iighggljllgilg at 1200

1B3a
1DB3b
1AandCB3c

DandFB3d

z

PartnerlnLearning 131
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B4ai B 1

B4aii D 1

84b There will be less secretion of intestinal iuice that contains diqestive
gMlIg, reducing the efflciency of digestion.
Less dioested food substances / less nutrients absorbed / diqesled
food substances are less efficientlv absorbed by the villi in the small
intestine.

Reject: NO absorption / no digestion / answers related to large intestine

1

1

B4ci pHl
(reject range of numbers, must refer to graph)

1

B4cii stomach 1

B4ciii amylase I
84civ Salivary amylase would digest glgE! to form g!!9. 1

B5a

Total 3M
(iXm for:
+ correcl position of image in dotted llnes,
+ same distance from mirror as object
+ LABEL "IMAGE"

(ii). 1m for light rays from image to eye.. 1m for light rays from object to eye with correct arrows.

\
\

r

I l

I

1

2

3
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Penalise l Nif i{ light rays are from different points from objecUimage'

draw 2 light

Penalise 1M for incorrect direction of light rays

2

a two

izelsame distance away from theUprighWirtual/Laterally inverted/Same s

mirror as the object
B5b

Section C

Mark
s

AnswerQn

1Ova /OvariesC1a
1

1

cl bi of uterine lini

and unfertilised egg.

fromn

menstru
of

ere there isation, whThe woman is going throughlExPLArNl
uterine [ninq' bloodof / breakinq down of /

IDESCRIBE DATAI The
Day 1 to Day 5

I

the menstrual cycle.

Also accept: !!!geas4, to a !nE4j1g!9e! at day I then dglpg'

from day 5 to day 14 ofThe level of oestrogen increases then decreasescl bii

1Oestrogen causes the 41iq!!si5s.,!sre Pa i r a

menstruation.

ndl!!g@aftercl bii

1

*The thickness of uterine lining should be maintained for implanlation of

embryo if fertilisation takes place.

14

days
1,)ao01 5

thickness of
ulerine lining

122 Maycldi

4
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all point on the obiect. (quest'on did not statecan occur fromlight rays
rays from the same Point)

C1c
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cl dii 4 Mav to 10 Mav (Day 1 1 - '17 is the fertile period) ) avoid these dates

24Aori! to s Mav (Day 1 - 10) oR293pli!-!g_3_!!bl(Day 5{0) oR !!
Mav to 31 Mav (Day 18 to 28, then Day 1 - 10 of next cycle) ) can have
sexual intercourse outside fertile period, so can also prevent pregnancy )
contraception successfu l.

1

cl dii
i

With irregular menstrual cycles, the menstrual cycle is no lonqer 28
davs/cannot o ct the dav in which ovulation would take place.

Student answer must reflect understanding of ovulation/release of malure
egg cannot be predicled.

1

cldi rubaU!E!!g 1

Czai of consumer
pnmary @nsumer

secondary consumer

anism
Shrimp/clown fish/reef bbster/sea turtle

Nurse shark / sea horse

2
(1m
each)

C2aii G{den algae .> sea turtle 1

c2bi
golden algae

sea turtle .€
zoo plankton

shrimp

/
clown fish sea corals

sea horse reef lobster

\
Butterfly fish

nurse shark

1

c2bii Mutualism is thE(ehtionship belween two organisms in which boti
organisms beEfit ftom each other.

1

c2bii
i

Sea corals give out carbon dioxide which algae needs for
photosynthesis.
Algae oiv6s out oxvoen durinq photosynthesis which sea corals need.

1

C2c The population of shrimps will |11ry,;
Reason: when stingrays consume sea horses, the pgglglig,n @
hors6s decreases/ less sea horses:
to feed on shrimps / less predators

1

czd lntroduce laws to prevent pollltion of sea waters with coral reef
Reduce carbon emission/green house gases emissions to reduce effects
global warming

"Accepl gpiflg answers related to context, with actions
Address temperature chanqe / address public transDort

1

1

5
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1H en chlorideC3ai
1Ammonia h en chloride sulfur dioxideC3aii
1C3aii

i
Sodium, water, octane

1c3bi octane

1

I

Gas X has undergone a PIYgiq!3I31Sg

Because the change is reversible/ the DroDerties of the substance
does e

Marking points
*particles must be in same size
"particles musl fill up 75% of the box
'at least 3x4 particles
'draw the particles touching the !9!!4 of the box

c3bii
i

I2.8.1 l2 8 1C3ci
C3cii Sodium atom will lgsgl-gJ4]@ lo achieve a

shell/stable noble gas electronic configuration,
fully filled valence
this will form sodium ion

with one itve ch e
1C3cii

i

Marking points
'Number of electronvelectronic configuration
*Charge
*Brackets

'Labelling of Na

+

1The metal was added using this method so
sealed to pl?venl!S..j@i!g into

that the flask can remain
the surroundings. This will

make the results obtained accurate.

C4a

1c4bi No qas was oroduced
acidwith

h hroc nlo cm dwith utehen o wad S ixed ydg
cnchlorod teu.tGid d dc olda

6
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c4bii lron, zinc, magnesium, calcium 1

Q4c Calcium + hy@!@ -, ELgigtr_gMg + ry!-r999!_s!tg. 1

c4d Test: p!q!!g!199!5p!!4!at mouth of the test tube / gas syringe
Observation: The liohted solinUflame extinquishes with a DoD sound.

'accept ECF from C4c but not full credit (1 mark max)

1

1

C4ei Neutralisation 1

C4eii Calcium hydroxide 1

c4f Place @ into both beakers.
lf universal indicator solution changes from green tolgglf@S4(gl!9!r
solution is an acid.
lf universal indicator solution changes from green to blue/violet, solution
is an alkali,

OR

Place @ into both beakers.
lf red litmus paper turns blue. solution is an alkali.
lf blue litmus DaDer tum6 red. solution rs an acid

1

1

C5a

studenl

Marking points
'Fish to be beh* image/further away from the surface
'1m for light ray from object to eye with anows
-1m for light ray from image to eye with arrows
-1m if direction of (arrows {or) light rays wrong

lmage

Actual
positon of fish

,

1

2

7
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Accept if light rays originate from different points - because refraction of
light rays can occur from all point on the object. (question did not state
draw 2 light rays from the same point)
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2C5c

glass water

fIF

air

Marking points
tlm sh6wing light ray bending towards the normal as light enters glass

(more optically dense) ftom water with arrow
i1m showing iight ray bending away from the normal as light enters air

(least optically dense) from ghss with arrow

Penalise 1M if student draws 2 light rays to eye (not dispersion of light)

4c-
2m
2-3 c
-1m
0-1c
-0m

C5cii
qlass is more opticallv dense than water

less ooticallv dense than qlass/least opticallv
dense medi um out of the three.

Re ect it stude nt wriles: denser/less dense

towards the

normal

refractsth dlbennters la ftomSS sAs ht glig
ncesl

ht Ilassht arS ir from from theAS ente bend/ refracts awavs ligs
n a r Sce

1c5di Red, orange, yellow, green, blue, violet, indigo (ROYGBIV)

Re ect: n

)ALL 7 colours must be written

enta

1

1

c5dii A yellow object will reflect red, green an

When blue light is shone on yellow, blggJ!g!!.Yj!!-@qd, bv the

object so no coloured light enters our eye. Sigg..14!j.!3ppg!g@
b ack.

d yellow light into our eyes.

8
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water,
normal


