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SECTION A: ilultiple Choice Qu6stions (30 marks)

Each question below is provided with four answers. Select the conect answer and shade either
A, B, C or D in the OMS provided.

What is the conect order of steps to be canied out for a scientific method of
investigation?

1

I

I
ilt

IV

draw conclusion

record and analyse the results

plan and carry out experiments

identify an investigative question

propose a hypothesis

A IV)V)
B IV)V)
c v)tv)
D V)IV)

ilt )il)t
t)ilt )il
ilt )il)t
t)ilt )il

2 Two labels are found on the bottle of an unknown liquid

Which statement best describes this unknown liquid?

A corrosive chemical and releases orygen easily

B leads to allergic reaction to skin and may cause explosion

G causes harmful effect to body and may cause oxygen deficiency

D causes severe skin injury and breathing difficulty

ParlnerlnLearning
2
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4

3 Which row describes the flame that is more suitable for heating in the laboratory?

Which is not an Sl unit?

A gram

B Joule

C Kelvin

D metre

5 A plastic ruler is used to measure the diameter of five plastic balls.

rlllflrirIilllrill [[tfi lfl [ru[pxurfiryn[mFrll[qrrrr[mlllrrlmptwr
0 1 2 3 4 5 6 ? 8 9 10

What is the average diameter of each ball?

A 0.66 cm

B 0.70 cm

G 0.82 cm

D 3.50 cm

PartnerlnLeaming
J

shape of flame air hole of Bunsen bumer

A

B

c
D

steady

unsteady

steady

unsteady

close

close

open

open

flurn Over
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6 A pair of Vemier calipers is used to measure the depth of a cup. The reading on the
Vemier calipers is shown.

7

0

8

j

7

Which row is conec{?

part of Vemier calipers depth / cm

A

B

c
D

inside jaw

inside jaw

tail

tail

7.02

7.',t2

7.O2

7.12

The experimental set-up shows some standard masses being hung onto material X,
one at a time.

ur{oaded

malerial X

loaded

slandard masg€s

Which property of material X is being investigated in this experiment?

A density

B hardness

C strength

D thermal conductivity

PartnerlnLearning
4
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5

An experimental set up is shown. The mass ofthe cork is 3 g.

a1

cork

sin ker

What is the density of the cork?

A 0.20 g/cnr3

B 0.75 g/cm3

C L00 g/on3

D 1.33 g/on3

Which list of substances consists of only elements and compounds?

A steam, orange juice and air

B muddy water, aluminium and air

C aluminium, water and carbon dioxide

D ethanoic acid, orange juice and muddy water

10 Which statements are incorrect?

A solution is a new compound.

A suspension is not a compound but a mixture.

A solution is a mixture in which one or more solutes dissolved in a solvent.

When left to stand, a suspension does not have solid particles settling to the
bottom.

A lll and lV only

B I and lV only

C I, lll and lV only

D all of the above

50

ao

x)

sinker

9

I

il

ilt

PartnerlnLearning
5
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A mixture of two liquids is bEing distilled.

At which point will there be the liquid with higher boiling point?

thermometer

mixture
ol liquids

D

12 The table shows the readings of an object of 20.0 g from different sets of electronic
balance.

reading 1 / g reading 2 / g reading 3 / g

17.3 17 .6 17.5

Which description of the 3 readings is correct?

A high accuracy but low precision

B low accuracy but high precision

C high accuracy and high precision

D low accuracy and low precision

A

B

c

I
heat

PartnerlnLearning
6
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7

An electric kettle boils water using a heating element as shown

water

heating element

The physical properties of four materials are given in the table.

Which material is most suitable for making the heating element inside a kettle?

material melting point /'C thermal
conductivity

A

B

c
D

980

361

153

72

low

high

low

high

14 A very old painting has been sprayed accidentally with new paint. The solubilities of
the old paint and the new paint in solvents A, B, C and D are shown in the table.

Which solvent could be used to remove the new paint without damaging the original
painting?

solvent old paint new paint

A

B

c
D

soluble

soluble

insoluble

insoluble

soluble

insoluble

soluble

insoluble

ParlnerlnLeaming
7
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15 Gold panning is a traditional method of separating insoluble gold from other particles
by washing the mixture in a pan with water, as shown below.

Which row best describes the method shown and the term used to describe the gold
left in the pan?

method gold in the pan is known as

A

B

c
D

evaporation

filtration

filtration

distillation

residue

residue

filtrate

distillate

l6 The diagram shows a chromatogram with different ink samples.

start line

black blue brown green red yellow

Based on the chromatogram, which statement is correct?

A Black ink can be made by mixing green, brown and yellow inks

B Brown ink is a mixture of two inks.

C Yellow ink may be present in black ink.

D Red ink and blue ink are pure substances.

a a
a a

a

a

a

I a

a

PartnerlnLeaming
8
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17 Shopkeepers use security mirrors to monitor the customers in their shop.
Which option shows the type of mirror used and the correct reason for its use?

18

130' incident ray

What is the angle of reflection?

A 20"

B 40"

c 50'

D 130'

19 Which light ray shows the conect path of a ray of light emerging through a glass block?

incident ray

c

A

B

c
D

The diagram shows a ray stiking a plane minor

A

DB

type of mirror reason

concave

convex

concave

plane

the image is bigger and clearer

a wider view can be seen

a wider view can be seen

the image is upright

PartnerlnLeaming
9
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20 Which is a harmtul effecl of visible light?

A discolouration of paintings

B global warming

C skin cancer

D sunbum

21 Which object will not produce a regular reflection when a parallel beam of light is
shone on it?

A plane minor

B polished metal sheet

G surface of still water

D white piece of paper

22 The diagram shows a microscope.

Vvhich statement conecfly describes the function of part X?

A allows adiustments to the position of the stage to obtain a sharp focus of the
specimen.

B moves the stage up and down to obtain a clear image

C controls the amount of light entering the lens

D provides light to the eye

x

PartnerlnLeaming
10
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24

25

11

An amoeba had its nucleus removed. For several days it continued to move and feed,
but it did not reproduce. An intact amoeba, used as a control, reproduced twice during
that period.

What mnclusion can be drawn from this experiment about the role of nucleus in
amoeba?

A controls the normal activity of the cell

B essential for cell division

C essential for life

O is the only part of the cell that mntains DNA

Which statement is not a reason for the division of labour in a mufticellular organism?

A Simple movement alone is not suficient for efiicient exchange of substances.

B The innermost cells of the multicellular organism are too far away from the
elitemal environment.

C The presence of many different systems allows the multicellular organism to
perform many tasks together.

D Each individual cell is already differentiated and adapted to perform any function.

The diagram shows a specialised plant cell involved in the absorption of water and
mineral salts.

Which statement explains the feature that allows this cell to carry out its function more
effectively?

A more chloroplasts for photosynthesis

B larger vacuole can store more substances

C cell wall that maintains the shape of the cell

D elongated structure increases surface area to volume ratio for absorption

tt 6
SE

PartnerlnLearning
11
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26 The heart is made up of muscles, nerves and other structures. The function of the
heart is to pump blood through the circulatory system.

Which row best describes the heart, muscles and nerves?

hea rt muscles nerves

A

B

c
D

tissue

tissue

organ

organ

tissue

cell

tissue

cell

cell

cell

tissue

tissue

27 An experiment was set up.

water

copper(u) sulfate
crystals

After a while, the entire .lar tums blue.

Which statement is incorrect?

A Diffusion takes place when there are different concentrations in difierent regions.

B The coppe(Il) sulfate particles will move from a region of higher concontration
to a region of lower concentration.

C The particles will stop moving when the concentration throughout the beaker is
uniform.

D The water particles are in constant random motion.

ParlnerlnLearning
12

ffurn Over

9-



BP- 15

13

2E Pollen grains in a transparent box of water are observed using a microscope. One
pollen grain is seen lo move around as shown.

What does this experimenl demonstrate about water molecules?

A They are in mntinuous random motion.

B They can be seen though a microscope.

C They move more quickly when they are heated.

D They move because of collision with pollen grains.

29 The melting and boiling points of nitrogen are -210'C and -196'C respec{ively.
Which statement describes nitrogen particles al -215'C?
A The particles are far apart from each other.

B The particles are moving randomly at high speeds.

C The particles are sliding past each other.

D The particles are vibrating at their fixed positions.

30 Railway tracks tend to have a gap between them to provide space for the tracks to
expand on a hot day.

Which statement about the railway track during expansion is conect?

A The particles of the track become larger.

B The particles ofthe track move further apart from each other.

C The density of he track becomes higher as the mass of the metal increases.

D The density of the track becomes higher as the volume of the metal increases.

- End of Section A -

PartnerlnLeaming
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SECTION B: Structured Questions (30 marks)

Answer all questions in the spaces provided.

B'l A group of farmers developed four types of fertilisers P, Q, R and S, to
increase the growth rate of their crops. The farmers think that fertiliser R is
the best because it is the most expensive fertiliser to create.

The farmers canied out an experiment to investigate the efiectiveness of
these fertilisers. They grew crop plants using different fertilisers and noted
the height of the crop plants after two weeks.

(a) State the farmers' hypothesis for this experiment.

(b) For the experiment, state whether the data collected by the farmers is
qualitative or quantitative.

(c) The table below shows the details of the experiment the farmers canied
out.

fertilise rs mass of
fertiliser
used / g

plant type of soil
used

increase in
average height
of plants after

two weeks / cm

P

o
R

s

3.0
3.4

3.2

3.1

onion

chilli

onion

chilli

peat
peat
peat
peat

4.4

4.0

5.9

2.8

The farmers made mistakes in this experiment.

State and explain one mistake made by the farmers.

['otal: 4 marks]

t11

t1I

t2t

PartnerlnLearning
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82 The diagram shows a fresh egg in a beaker of pure water and the same egg
in the same beaker of water after salt was added.

egg neiu]er
sinks nor
floats

pure water after adding salt

Some information about the fresh egg, pure water and salt water is shown

substance mass / g volume / cm3 density /
g/cm3

fresh egg bb 60

pure water 200 200 1.0

salt water 200

(a) Calculate the density of the fresh egg. Show your working clearly

density of the ftesh egg =

(b) Deduce the density of the salt water. Explain how you obtained your
answer.

t1l

l2l

PartnerlnLsaming
15
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(c) Calculate the mass of salt that has to be added to the beaker of water
for the fresh egg to neither sink nor float.

Assume that dissolving salt does not affect the volume of the water.
Show your working clearly.

mass = ...

['otal: 4 marks]

83 The table shows some tests carried out on three unknown materials A, B and
c.

materials strength test scratch test density test

A breaks when a 1000
kg load is placed on
it

material A
scratches material
B

floats on water

B breaks when a l0
kg load is placed on
it

material B cannot
scratch material C

floats on water

c breaks when a 2000
kg load is placed on
it

material C
scratches material
A

sinks in water

(a) By comparing the physical properties of the three materials, state and
explain which material is most suitable for making a scratch-resistant
display shelf in a museum.

t11

t21

t11

[otal: 3 marks]

ffurn Over

(b) State the softest material.

PartnerlnLeaming
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Ba (a) (i) State the type of minor used to make a rear view minor of a car.

(il) Describe one property of the image formed by the type of minor in
(aXi).

(b) The diagram shows the position of the eyes of observer X, a plane minor
and an obiect AB.

dan€mirrorN

A

oqec't

ll l

t11

I

b
observer X

(l) On the diagram, draw the image of object AB. t1l
(iD On the diagram, mmplete the ray diagram to show how the light ray

from point A is seen by observer X. l2l
[fotal: 5 marks]

PartnerlnLeaming
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85 The diagram shows how a muscle cell (W) is organised to make up the
organism.

(a)

(b)

wxY
Label on cell W, the structure where cell activities occur in.

State one difference in strucfure between cell W and a red blood cell

particle

particle

t1l

t1l

t11

t11

(c) Explain why division of labour is important in this system.

(d) Define the level of organisation shown in Y

[-otal: 4 marks]

86 The table shows the numbers of protons, neutrons and electrons in three
particles X, Y and Z.

particle protons neutrons electrons

x 12 12

Y 19 20 18

z 42 ea

(a) Using the Periodic Table of Elemenls, complete the table by filling in the
empty boxes.

(b) Which particle has the

(D largest atomic mass?

(iD smallest atomic number?

(c) (i) Which particle is not electrically neutral? particle ..............
(ii) Explain your answer in (c)(i).

t11

t11

t1l

t11

t1I

ParlnerlnLearning
18
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(d) The melting point and boiling point of X are 63'C and 760'C
respectively. Draw the anangement of particles in X at 25'C.

['otal: 6 marks]

t1l

PartnerlnLeaming
19
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87 When drawing molecular diagrams, atoms of different elements are shaded
differently.

The diagrams shows the molecular diagrams used to represent nitrogen
monoxide (NO) and water (HzO).

NO HzO

(a) State the chemical formulae of the following moleq:les.

(0

chemical formula

(iD

chemical formula

(b) ln the box provided below, draw the molecular diagram for a mixture of
ammonia (NH:) and nitrogen monoxide (NO). You only need to draw
one molecule of each compound.

ffotal: 4 marksl

- End of Section B -

t11

t1l

t2l

c
o

o

c

a

PartnerlnLearning
20
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SECTION G: Free Response Questions (40 marks)

Answer any @g questions in the section in the spaces provided.

c1 (a) Vanillin is a @mmon flavouring agent that can be extracted from vanilla
beans. lt is one of the most important aromatic flavours used in foods,
beverages and perfumes. Due to its wide usage, it is produced on a
scale of more than 10,000 tonnes per year by chemical industries.
Vanillin is soluble in water and its composition is as shown in the pie
chart.

Hydroq.a
Carbon

62h

(D Based on the information given, state if Vanillin is an element,
compound or mixture. Explain your answer.

(iD A tablespoon of Vanillin was added to a beaker of water. The
resulting mixture was then fillered.

Predic{ what would be observed on the filter paper. Explain your
answer.

(iii) lf Vanillin was accidentally mixed with some iron fllings, describe
how you would separate the mixture of Vanillin and iron filings.

6l/"

l2l

l2l

121

PartnerlnLeaming
21
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(b) A student measured 20 g of coarse table saft with an electronic scale.
The lumps of coarse table salt were about to be dissolved in water.

(D Draw an apparatus that the student used to contain the 20 g of
coarse table salt.

(iD The student was investigating the factors that affect the rate of
dissolving. State two factors that enable him to make the table salt
dissolve faster in water.

(i0 After all the table saft had dissolved, the student added another 10
g of table salt into the mixture. However, the salt could not be
dissolved.

Explain why is this so.

[Total: 10 marks]

t1l

12)

t1l

PartnerlnLeaming
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C2 (a) A student canied out an experiment in an attempt to obtain pure sugar
crystals.

She used an apparatus to contain 20 cm3 of sugar solution and heated it
with a Bunsen flame.

(i) Draw the set up for this experiment. Label your diagram.

(ii) State a procedure to prevent strike-back from happening.

(iii) State one safety precaution that should be taken when heating is
involved in an experiment.

(iv) lnstead of pure sugar crystals, the student obtained a black solid at
lhe end of the experiment.

Suggest one scientific attitude that the student should exhibit when
she is faced with such situation.

Describe how she can demonstrate the named attitude in this case.

PartnerlnLeaming
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(b) Paper chromatography may be used in the detection of heart disease by
checking for substances that are released when muscle cells are
damaged.

Troponin, CK-MB and Myoglobin are three substances that can be found
in the blood of a patient at risk of a heart disease.

The chromatograms shown are those of the three substances, Troponin,
CK-MB and Myoglobin and the blood samples of three patients, X, Yand
z.

a

a

a

Troponin CK-MB Myoglobin

(i) Explain why the starting line should be drawn in pencil

(iD Two of the patients may have heart disease

ldentify the patients and the substance(s) that reveal that they may
have heart disease in the table below.

patient

(X, Y or Z)

substance(s) that reveal that they may
have heart disease

(Troponin, CK-MB or Myoglobin)

(iiD A student claimed that Myoglobin is more soluble than CK-MB in
the given solvent.

Do you agree with the student? Explain your answer.

rting
line

t1l

t2)

t2t

[Total: 10 marks]

ffurn Over
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o
a

o

zXY
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C3 (a) The diagram shows a single layer of cells taken from an organism.

(i)

(ii)

Draw a single cell in the space below.

ln your drawing, label the structure that contains genetic matedal.

PartnerlnLeaming
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(b) Fungi and bacteria, like plants and animals, are made out of cells. The
diagrams below show a fungal cell and a bacteria cell (not shown to
scale).

cell wall

pila

chromosome

turEal cell baderial cell

State

(l) one similarity between a plant cell and a bacterial cell.

(ii) two differences between a plant cell and a bacterial cell.

1: ...................

2

t1l

t11

t11

(c) Suggest a function of the bacterial cell wall.

t1l

PartnerlnLeaming
26

ffurn Over

a

a
c



BP- 29

(d) Plant cell walls are made of csllulose, a large molecule that is made of
many p-glucose molecules bound together.

Fungal cell walls are made of chitin. Just like cellulose, chitin is made of
many of the same molecules bound together.

The diagrams below show the molecular structure of p-glucose and
chitin.

HOH

!r,*
i,r[-":.]*
iN:LilJtlH HN 

lr 
cH3

I

H

F.glucqse chitin O

(l) Using the information from the diagram, count the total number of
atoms present in a p{lucose molecule.

(ii) Define what is an element.

(iil) Describe one difference in the elements that made up P-glucose
and chitin.

[Total: 10 marks]

t1l

t1l

t1l

ParlnerlnLeaming
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C4 {a) The diagram shows the rear view mirror of a car

A vehicle behind the car has a vehicle plate as shoMl.

Draw in the box below the image of the vehicle plate as seen by the
driver of the car through the rear view mirror.

PartnerlnLeaming
28
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(b) The diagram shows how a light ray strikes block X.

at

al(

The table shows the relative optical density of air, block X and block Y.

medium relative optical density

air 1.00

block X 1.92

block Y 1.33

On the diagram, draw the ray of light that passes into plastic block X,
plastic block Y and out from plastic block Y. I3l

PartnerlnLeaming

block X

block Y

29
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(c) The diagram shows the view of a hunter who is spearfishing by the
riverbank.

?_$;:
\

(0 Explain why the hunter is not likely to hit the fish with his spear if
he aims at the position where the fish appears to him.

(ii) Mark the actual position of the fish with a cross

(d) White light undergoes dispersion as shown

white light

On the diagram, label the blue ray.

(e) The speed of light in material M is estimated to be 2 900 000 m/s. lt is
known that material M has a lower optical density of material P.

Compare the speed of light in material M to the speed of light in material
P.

[fotal: 10 marks]

l2l

t1l

t11

t1l

PartnerlnLeaming
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C5 (a) The diagram shows a helium balloon when it was just inflated and the
same balloon after it has been left out in the open for a few days.

0) Describe the arrangement and movement of the helium particles
in the balloon.

(iD Explain the appearance of the balloon after it was left out in the
open for a few days.

(tli) Using the particulate nature of matler, state and explain what
would be observed if the balloon is placed in a refrigerator for a
few hours.

l2l

l2l

l2l

PartnerlnLearning
31
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(b) The table shows the melting and boiling points of some substances

substance melting point ('C) boiling point ('C)

ammonia -33

bromine 7 59

butane -135 -0.5

ethanoic acid 17 118

pentane -130 36

(i) Which substances are liquid at room temperature?

(ii) Which substance remain liquid over the largest range?

(iii) Explain what happens to the density of bromine when it is heated
from room temperature to 70'C.

[Total: 10 marks]

- END OF PAPER -

t1l

t11

l2l

PartnerlnLearning
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Lower Secondary Science 'l EXP SA2 Mafier's Report

Section A (30 marks)

1 A 11 c 21 D

2 A 12 B 22 c
3 c 13 B 23 B

4 A 14 c 24 D

B 15 B 25 D

6 C 16 c 26 c
7 c 17 B 27

I B 18 B A

9 c 19 D 29 D

't0 B 20 A 30 B

Section B (30 marks)

B1 (a)

The more expensive the fertiliser the hiqher the crop
planl will grow. [1]

OR

The phnt with fertiliser R added has lhe greatest
iircrease in average height after two weeks. [11

Accepl: tt
students talk
about the type of
fertiliser affecling
lhe grq,th of
phnt

Re.iect
ambiguous and
non -specific
answers like "the
bdter it will be'
'Vrorks the besl",
"more etrec{ive"
elc

Rernarks:
. Hyp{rhes6 mud 

'ndude 
predk ion Greatest / high*t) as nrention of

independent & dependenl varbbhs
. Mog wrole about efieclivenGs of fertilisers / better fertilisers as dependenl

varieble inslead of heighl or gro,lrth rate
. A: laster / belter growth (rd6), talbr phnt for R than c{her feftilis€rs, as pric€

inc{eases growth rale increases, hbher heilht beller fertiliser
. R: affoc{s grorn th. to find oul.. . (aim of expl), \i,rong cause & e{ed
r Poorly an$,\rerod

(b) Quantitative [1]

Ren*a*s:
. Many indicated qualitative instead
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(c) Mistake: Mass of fertiliser / types of plants used is nol
kepl constant. [1]
Exphnation: When more than one variable is changed, il
cannot be conclu&d that the type of fertiliser used
caused the changes in heigm / whether type offertilis€r
affected heigtrt afret 2 weeks.

Remarks:
. Many v,/role aboul results would be hindered i aflected i unfair / incomparable

without furlher elaboration that no conclusiorr can be drawn
. A: Dilfer6nl plant / different mass reeulls in dillerent heQht
r R: experiment $rouu be more accurale j fuir ,' rehabh / fertilisers ,rvork only with

c.ertain phnl sp€cies I should only have 1 changed variable

82 (a) d€nsity of fresh egg
= mass / volume

=66/60
= 1.1 o/cmr [11

For (s) and (c),
minus [%] if lhe
unit is missing.

Rernarks:

o [/r] for correcl working (substiiulion or vatues I tofinula\
r Generally vvell-answered with a lew missing i i*ccffe{,i units

r Remind sluder,ls lo include torrnula

(b) r Density of sell srater = 1 .'l glcm3 / The fresh egg has
the sarne density as the salt \ rater. [11. The egg neither sink nor floats in salt water. [1]

Remarks:

o Some dij nol attempl lhis question r rnisinlerprited lhe question lo wtite a method or
aliempled calculalions (e.9. t.nass of water minus egg)

t Others vrrote thal il has lhe same mass i density as pur6 wat6r (sall dlj not add mass
to water) or virote lhat i1 has higher densiy withoilt staling a value

. R: higher density than pure \ri aler i low€r than egg, heavief than pure v{rter

(c) density d fresh egg = densily of salt solution = 1.'! g/cm3

mass of salt solution = density x volume
= 1.1 x 200
=2zo slyl

Given mass o{ waier = 200 9
mass of sall = 220 - 2fi)

=msln

Alternalive
$,Drking:

difference
density
d"r.,'
mass =
<lensitY =
0.1 =209

in
0.1

vol
200

x
x

Remarks:

r Many lefl question blank or wrote a value withoul showing v,orking
o ECF based on incorresl density
o Comrnon errors: nol subtracting lhe mass ofthe water

B3 (a) r C [1]. Strongest rnaterbl lhat is abb to hold a heavy l@d
of books [72] and hardest materbl that is not easily
scralched [%]

(b) B t1lI

Rernarks:
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. Msiy did rlo( $rt! lfqE st m.tiid ns rdeb tr. (hta in th6 trbL lo ule physical
propefly (sr€ngtt h5(hess) or r€es$ad 's€retct}resBtert

. R scralci-rBsistant wi$rout explanalon
I A t6i!, stBted A as tfle sofbsl mdsrial

B4 {a} (i) Conv€x [11 I

(ii) Any 1: [1]. Wd€r ndd of vision / Daminish€d sE of imag€ /
lrl6r8lly Lrverbd / Upright Mrtual

Rerna*s
r A: plane mrmr, wid€r rn€r.,
r R: char rma{e, wider inralp, p} n rytirs
. ECF ioa pftp€rty / con€ct propsaty witr wront ,r*.rsr dentlfed
. Coml]on atu @rrcaye mifot. c(xtEx nrrof fivr Ueear art.e3a

(bl (i) lm.go b lrbrdy hv..bd, eqridist rn tro{n oti..( ssne i i\cEgd Engle fty
8iz6 AND dr.yvn $th dotted lin$ [1]

I
P€nalty of [r,i] r
imag6 / virtl5l
ray is rpl drann

, rYith doued lines I
nc n{x iral (not
nE{:, !o draw
nodr|al if imegE
rt &awn
acr-!,"€lely)

t
\r
'tr

.4,
(ii)

Rsnelks.

PartnerlnLearning
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lntrdertl ard r6g6cied rays alralr,n n aold liir6€ lrith
afiorlr3, in con*'t dir€clion. €qua an9l6 [11

vitr'l ray drawn in do[sd xn E, axt rd€d con cty fom
refrscEd ray l1l

obFc B

obttwer x



. lnHe was nd drawn urell or mrssing (sorne thought A ard B urere lhe objec& 8o A
ard B' were marked out)

. Drarving was not well done

. Full atedh if incidGnt ray 16 dravrn from A ar B inalead of from the ano!'/

85 {a} l"abel any!!fiere
indde cell as lcng
as not nudeus
and cell
membrane

-+

o"4

Lav @rdn aw [1]

Romarlc.
r Some drwv a line wihant writrg the labd 'trme / 

labltsd ( as wlere oel actviles
ocanr ln'

. Cgnmon enor- bb€llirE nttrtus

. R€rnind Sudents that label ltoe6 should not be dranvtt wilh an arrow

(b) Vl, contains a ouclcui gEIE red blood c€ll doe6 not. rl
Remarb.
. IXI W has a nu.iett (yflthout c(,nparing that Rrc do€s n(,)
. Some wnob thaa W ?B a rx{l \,vall / no vanucd6 rrhite dhers c{xn ptred the $aFe d

the cells (ciru la. vs w'vy)
o A: RBC r1 !l' , 1, ",g

{c} AllonB dncrent partg of tile sy6bm / orga san lo
pc,f,ofin v{ktus (diffsenl) funclirns rn a ootrdinated
way so that the ry.!!m / qanbm off fimctlcr
c{Icatltty tll

(a)

aem-f!G
r !$any ucre not tue b explarn.trEt the ryabm, orFkm v'rould be more efficrent

and r(*e ab6u orgBnalleB $Msron of labouf in a celi) or wo(k ffoperly / divile ,
oell6 reproducd /cel reoai

(d) An orlan is made up of dlfscltt f3stx3 thd \rork
togefier to p.rt6rm a specltc firnctbn. Fl

Remais.
. lk ry $6led.o{gan wittld.rl defnir€ n / hEh E\,€l / sndl / good /

naned afi Drgan / sy*m e.g. domach or dgpstive qldem

fl4l for ea& bo<
partioie

x

Y

z

orobns neutrpns eleotrons

12 12 12

19 20 18

3J 42 33

t6

Remarla.
. Common error: 24 ficr naJtrons
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38

BP-40

tr



BP -41

(i) . .- .l(b)

(ii) Partrcle X [1]

(i)

[!em6rEs

. $bll-snsrversd

. Partrde Y [1 ](c)

(ii ) Th€ number ol pi€ton, doFs rEt.qurl thB number
ot.l.et.!n! [1]

Rgrnerks

. A rgyr clss6 X orz
r A 19p fid l& so partrcle hc piti\n clsgo 1m€tr* Fltons ttEn ela{fsns
. r:omllian if,Tor clporing he paftrcle wi:h th, raghasl rurnber of grotons / cofrrpanrg

numbei" of prc(cry and n(iitrons
r A ECF it proton rtumbcr wg6 it!@r7gct

(d) nyripstgqps ld
wdlffd{at,jE
6ra?x*i

Sdr{, DlU}cl ard
corErlErt no ot rB
and a{lrrtn

Rem arks

r well-drawn n lth only a few drawkrg pa.ticles tn the llquis state
r Remind studenB to dr.w in th€ bo,( giv€o not to draw additional box

(r) ql:Fr l. accept eny
varbhons ss tong
as the typs$ and
numb€r ol alorn s
Erg Colrgd

(r)

HNO? [1](ii)

F*tr,n i' !
. Elements and nunwers of 6ach atom was lrrell understood
. (ommon error O lnstead of H for NrH,, Nrfor HNO,
r R: if numbers ane written

{b}

l1l consct tFa md numb.r o, atoms of .sh moleculs

[1] 2 molaqrbs not torjct ng ong anoth.r

g7

Rt,ntn<s.
. Csmmeo .rrq jd$n9 .ll diattnrnt tl0.s ol.tornr ta5.hrr [0i
i Sqra (trcv. molgc{r€s scoarala{, by a rirE [0]

f$,!l!ga!-Ererl
c'r {r) {t} Compound [1]
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Vmlh ie rde up of Fqrn, crtoo rd
oxygcft , morc thtr ona damant (%l eh€rnically
colnbi ed r rl fixcd csnposltion I named
p€ic.ntqos [%]

Flarafts:
o trlbd sludcr*s Lfl o{t lh. poinl on fxcd coapogalion
r A fal e4ggedad I v'rs a filxturE lt d hed otrrr3.tl3 .{il{dcally cofi*iin€d

(ii) r ltb recklur $urld b6 obcryd on tfi6 tft.r poFr
l1lI Vanlin trs d.roh,td ln ufrlr / b rolubh h
rtcr !o lum r solrlixr [1]

Rersrh:
r A: oothhg obearvcd
o Sonr dudGnla vrda llt€l a roccno woulc L hrm.d .v.n ttlo.Jgh lh€y

ilenfrfed van$h Es eobbte in uder (ea.$ p*n m.rtGd s.p.lce|)
r Remind studenl8 to indhet? lhl s E lltbn isfo.m€d

{rir) 1. Add wrlar io lh€ mhlu.G end drr [11

2. Filt r tho r xtura and co&ol tho t€si(tr (iron

ffng6) ard the tlltr.te (Vaniiin) []
OR

1. Placs r magncl o/er the so{d nidure I
magndic dra.{ix| 11l

2. Th6 lton tlfln$t rculd be attr&cled to tfie
magnot 8nd loaviq bahird th6 Vanlfiin
pourdef. tll

Forna,'t(s:

a well .nsr rered wlth many ihdlcathg th€ u$e of th€ rnaghet
. Ihose who wlote about frltfatim did not m.ntion what mixtuE wa5 filtered or

identified the filu-ate & reridue 5eparately

(bl (t) Eliagram d eilher a beaker or conral lbsk. [11

Rani;--rrtr;e '

o A: beaker whh m.rklng /3elt or solutlon wlthln
, A ffl, dr€r,v a fust tube / electronic icile

(ii) Any 2: [21

1. Use hot 'rralor 
/ mafi the urEter [11

2. Stlr / mlx th€ rirt re t nGr l1l
3. Us6flnaia e s.ll hsbed d cffirse tet{e sat [11

Rsrar**r
o [xl eadr lor siding hdor e.g. epead d rEts oa dirirg / l€rnpa.drer Marry Cabd e fudo, hdcad o{ hory sel can be dhsoay€d id6r. Oarnrmn aror: add mors rwtet
r A:*/fl* (.cgJkof frts)

(ii) Thb b a sduratcd sollrtlon / m.ximun amornl d
sdutc lM hai been discolved. {1}

Rensilts:
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tlot w€l-&swarad . nol anol$t wd6r no mo.a lpaot to diGolvc 3rdt, salt
drEaq di$olr/cd. loo much sak san ndt solubb sr selt soltnon
A solubility Of 55ll nol higl. enougl for fix€d vo|trm$ of sorvenl salt
@flcentraton too trgh loo much sall tor waler to dtssc*ve solule reached
capaciq. not enough water lo dssolve sdl

tn@ stand

Aacepl beaker rn
place of evaporaling
dish

evaporating
distr

sugar
solrnion

Bunsen
bl,ner

ev?or*ne ftfi [11

tripod stand [1]

A€pr odler lo{Xcal
ans\A€r.

(accept crEalivlty)

Eci€ntific snitu(b [xJ+ r€levaart
e)plsnsliq| [!,t]

c2 (a) (i)

Remarks:

o [%l dra.fB, [%l tabd
. Corymon €rrore 3D drawtng/ single line without thid(ness for fiped sfdnd

missing trip6d stcnd/ tast tube ior herting /miising lablcs

' Breaker was drawn in ce of eva dish

( iil r Clea trl€ .irtole tully [7,] boro(E [7'J lighting the
Bunsen bum6r

R€maks
. Marry did not indkate whwn airholc should be closed /wote il shold b. closed
r A: clor€ hde
o R: whwn or upofl k3nitlon

(iiil Elo no{ leav€ ,ro flams unattend€d / t/tls g8f€ty
goggles / prot€cxve eye equipmsn {11

Remarks.
. A: tie up hair / do not put 0ammable substan(es near the ,lame
r f,; wear gloves

Pergcvcrance and cofltirue to try othcr
rlb rative matitods to obtain pure wtrte Bu0ar
cryglal (acc6!( rE6ili6.roE / try ons mofe tims)

iY)

Curi6lty and tind orn nlGon! fbr tho results /
rssEErch tD llnd .tbmstlve weys to obtain whib
sugtr crystels

a

Rsrglts.
. A: llo wy b not nfieuc trlE rsrut / n t fiyiru *p (ln dacs ot p.r${,Yci"{i€) /

eo.},mir*drEc3 e do furftef rebgsearttt
. A Er tr rFt stete fE tci€ttfiG atiluda s wote *otd mirtE*B stp nry lEve

itu(bb oHrh trc bad, sdkt
r Ren$nd 6tu&fi8 $rt np.dir€ wilttrct.t making dtslgeo mry not t}Ey! bo

Lelul
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(b) (i) a Pencil hed is us€d a3 il dor. oot daaotya , not
solLtb in th€ solvant and will not interfera with
, !6ect thc re3ult.

Rernarka;
. A: cofiiptrl.nts in pglc$ cennot be lepotated
. R: no lmudfirlg / lm€€.iatg / 3p.e8d 1 6r**16 / imsginary 8,rd rD( raal I

expE*ning r*ry p€rr carnct be us.d
. Mdry trotB *q,l thc irEolulility btJt not aboirl fr|c interBrslc€ wtlh rEsultt

(ii) (8dh patis( and
substanc€t must b€
con€d = 1 mark)

r Patient Y
. Substar&ss: CK.fiIB trd firyooiobin t1, (bot]t

subsb.rc.s must b6 irontified)

Remats:
. C,o,nmqr orrli mEsin$ one component icr @i.ftt Y i 

'dGniifyrng 
pditnt Z w*n

myoglobin

(iil)

r Patient X
r SubslarEe: Troponin [11

r No. ["1o CK-M
I
B tr.volLd tuthor on ths clromelograrx

papor csmpared !o i.,lyoglobin . trlus c K-MB is mqa
soluHe {11

Rqrarks
o A: CK-MB ls higlis thar myoglobin
. ,q fsv, ngmad unn tfie 8tatrmont
. Remind studanb not !o phrase answer begiaging with 'iF hJt b stEb wh{ wrB

$ow on ttle (hromatogram

c3 {.1

tttr(lus

Clear outin$ without sfi.ding [11

AooLrste (F{oportion*. conect ihcp.) - cont n bolh
c6[ wdl and rudars [11

Lb.l: nude$ [1]

R4rI}arkg:
. Remind S*Hrt3 d cdnmoo Fnor c€S rxmbrsrE rcil len dBaly and !fiold no{

h ([Ew| / srffii0 dntrbu3
. Sornc hbdLd .ll str.EtJres ru€h thd cr$dit b, (d) aould not bc rv.rdad. Raiind s&denB trm Oailing *rouH bo t*96 ad oe.lpy more t}frt hdf tla sp6B

Sit ert
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(bl (i) Both cmtain ceil walls [1]

(ii) Any 2 [2]
. Plant cells have chloroplas(s, y[h!E bacieflal celts

do nc{.
. Plant oelts hr\le n..cl.lt3, ghllg baotenat cetls do

not.
o Baclerial cells have pili tyhile plant celk do rpl

Remarks
. max ul lf bsth cells arp nd comparad for tfie i6me structure
. A phnt c*g hare la.ge te'ltral \.acuole Y,*ie sarlerial aetls do 4d. Oommon €rma planl ell dr nd conrin 6lr,o.riosora€6 / bocteris cs (be6

rld have veJok6 I @np{tr! fwEar cell

{c) To suppod baatenal Eli/ gh6 bacterEl r€ll a
reg[rlr s,@c, trcted tfE odl lro*n physkal
dama@ [1t

Rernarb.
. Ar girrr shap€ I protec{ 

't(d) (t) . 24 ['tl
Rema*g:
. 5l)1116 indicatad the nuar$er of t]ry6s of atoms or misaal{ulated th€ ntFnbfl *s

19 or 23

(ii) . An element is the basic building block of nratter that
Cannot be broken down inlo lrrnpler substances
by chernkal processes fl l

Remats
. Not well learnt with mahy indkating.hemical €ombination or that E is an atorn

/ constituent ol an atom
. R: rmnot be s€p etd

(iii) Chitin contains nitrogen (N) while Fglu.ose doe*
nor [l]

Rernalts
. B: <Ifferent number ofelements
r Common err6e : r€ferring to NH or CH, as an element
. [Xi br stmting nitogen without dornp.rison

a (a)

lll laEralty irr€rted for indivilual charadc.s

[1] hEra$y irh/etted for whole ohie{t

Rernarh:
. Comtndl cffor: ro htanl iftrr|.sbn of tstat! / b{oarfilr! wiltl

I
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mini8 [%l bf u,tl&
quettion ,f ar[ot,Ys /
norftSla de nc{
drawn

Ltght ray m x b..d3 tffar(F tie mlrnrl as rt erteG
&ock X as t i3 optcally more deftse lhafi arr. [11

LigM my m Y bfidr.way tom lh. tl{ l as it
eGeiE Uoc* Y as it rs ogticrl| leEs derEc thas bloek
x trl
Lrght ray comlng od: cf Y !v,ll b.nd ray frorn the
ncrrEl as arr lB oltcally les€ dense thrn Block Y al1d
musa be Frr.lll to tiE ncdent r3y i1 I

trt

otr

*

R€marl(s

. Common efror : miiting ro(malsrr out of black Y

tr) OJe to refra.lo., d hght . the light ray b..ds
.rat/ ftom rxxlnrl u$an it .fli.rs lhe rir iy,
rir{rs the irfrgt d tha fi5h is rloi.r to lh. uthr
surlbcc thafl tt ac{Lai'! rs. i11

RernarlG

r R :apparent depl i: not th€ samp as real deplh / not sseing the aclliil positioi
p{ thr fish / animlng &t imagof tho frih

r A few has the mB(on(eption that the brain perceiveB lhe l(fit ta\dlino in a
rtalght lin. as p.r thc d6€rrm EhoA'n) o. \ir,fo{r *out rrfrcdim

(ii)

D rectly belo,v the poelon of the image. [11

B
X (adual posttbn)

(b)

(cl

$brEn(E:
. Many rarda.tr dmA, t6l sane lsrd hnb ftie Xfi dlh.ttdr s rlri$ orf fe

s.r.cist
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{d)

rtth lgii

Thift, r.y fmm bottqr1. [11

RarartE:
. \AHl-ersu€rEd

(e) . Spe6d d &rf [r rnei8.ial P rs Jlo$e. than ia
maffi M [11

Rshafir:
r A nurnla etalc<l $rl rpc!(l a faster in P
. R: rd€.iel is difurun

. Th6 h€lium parlicles ate far tpart end ars
srdlgcd in a (I.ordorly msnnef [1]r The tplium parlic*s are rnofing at high rp*d in
rrndom dirlctio$. [11

Remarks:
. A: no n)ed paltern inste.d of di$ordcrly/fa5t in different di.ections
r R: high sp€ed without indirating random/far apart without afidicating discord€.ly

. Th6re rs a net movem€r* of holium partichs
trorn e rEglon of l ghgr conoenlrstirrn ln th6
brlloor to s iagion of loser cono.rtLtion
outside tr€ balbon, l1l
Helium particles ate small enough to diffrre
through the porous sulfac! ol the bdloon. l1l

Romarks:
. Many darcribad the app*arance o{fie rl6lEr /qbosr trEwir6nl qtftB psfiidtsa

or m€ntlon€d hent l6s and ,fiEtkm / paatr€a Sofp€d moving, no eir hti(b
tie balloon

. A tsw wrote about lh€ infk tion d ttE bdbon duo b fte hea
. R: hsliurn €*aped

. Bellosr will lhrinl / d.fi.tr / b.com6 srndLr. [11. Upon cooline, 8t€ ptrhles los. efi€tgiy , heat
and molr€ s/or|€r ard cloaar lo oach othar. ll I

Remarks:
. Sane dd nol dEfitisr 0le obGervatbn of te balloon s t|a the 3h4e wot d

ru chame
. MEny did ot rtwtion tr$ lors of cnerlu ,a&rtifg in th* eh&tole in lrov6m6fit
o knmor crac pfticlis ccntaoling / treczirlg

{a}

o

(i)

(it) lll

(iii,

tIIl I Bromin€, dh€rrcic *(1 p€ntale [11

mt . Pentane J1l

m r Density of brromine yvill dcq?atc. [11

concentration

[1] sm8ll enough to
diffus€

compar€

2cn,rcdtI/d

cs

Iffi
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Bromine will Sart to boil at 59"C, hencs the sarne
number of patticles become further apart i more
spaces bet\r/een particbs : occupy a l*fger
vdume. [11

Remarks:
. Common error: ammonia for (i), elhanoic acid or bulane for (ii)
. Explanalion w6 nol based on particuhte nature ol rEtter but slating lhd it b

a gas / rMiting lhal density increases or would nol charEe
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