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Section A: Multiple Choice Questions (30 marks)
1 Grace works in a hospital. Her hospital is currently conducting a free health checkup

for the public that involves blood, urine, and stool samples. Which of the following 
hazard symbol should be pasted on the samples?

A B

C D

2 Which of the following is not a good practice when conducting experiments in the 
Science laboratory?

A Carrying out experiments on your own if you are already familiar with the 
procedure.

B Closing the air hole of the Bunsen burner in between heating. 
C Pouring unused chemicals into the sink instead of pouring them back into the 

containers.
D Reading instructions before starting the experiment.

3 Which of the following attitudes are desirable in the study of Science?

A objectivity, integrity, aggressiveness 
B open mindedness, responsibility, anxiety
C passiveness, curiosity, determination
D integrity, resilience, patience

4 Dora was asked to investigate how the temperature of a solvent affects the solubility 
of a solute. The temperature of a solvent is known as the _________________.

A prediction B independent variable
C controlled variable D dependent variable

5 Objects A and B are made up of different materials. When placed under the sun, 
object A feels cool when touched and object B feels hot. Which of the following about 
object A and B is true?

A Both objects A and B are made of metal.
B Object A is made of fabric and object B is made of plastic. 
C Object A is made of metal and object B is made of fabric.
D Object A is made of fabric and object B is made of metal.
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8 A cuboid of length 3 cm by 4 cm by 1 cm (Fig. 1.1) is placed in a measuring cylinder 
as shown in Fig. 1.2 below. 

              

What will be the final water level in the measuring cylinder after the cuboid was placed 
inside?

A 46 cm3 B 48 cm3

C 50 cm3 D 51 cm3

9 The density of mercury is 13.6 g/cm3. A piece of pinewood floats while a piece of 
platinum sinks in a beaker of mercury. Which of the following would be a possible 
density of pinewood and platinum?

density of pinewood density of platinum
A 11.2 g/cm3 20.1 g/cm3

B 13.6 g/cm3 17.2 g/cm3

C 9.0 g/cm3 10.9 g/cm3

D 13.9 g/cm3 26.3 g/cm3

6 Which of the following statements is true about substances that are liquids at room 
temperature?

I Their melting point is below room temperature.
II Their boiling point is above room temperature.
III Their melting point is above room temperature.
IV Their boiling point is below room temperature.

A I and IV B II and III
C I and II D III and IV 

7 Tungsten is used in a light bulb because __________________.

I it has a high melting point
II it can be bent without breaking
III it is a good conductor of electricity
IV it is magnetic

A I and III B I and II
C I, II and IV D I, II and III

4 cm

3 cm

1 cm
Initial water level

Fig 1.1 Fig 1.2
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10 Which of the following conversions is correct?

A 2.4 m2 = 24000 cm2

B 1 mg = 1000 g
C 40 kg = 4000 g 
D 5 cm3 = 5 l

11 A boy wants to measure the internal diameter of a beaker and decides to use a Vernier 
caliper. Fig. 1.3 shows the readings of the Vernier caliper. 

Fig 1.3
Which of the following shows the appropriate jaws to use and the correct readings of 
the Vernier caliper?

jaws reading
A inside jaws 4.83 cm
B inside jaws 3.83 cm
C outside jaws 4.83 cm
D outside jaws 3.83 cm

12 Bleach, contains the compound NaBO3. How many types of elements are there in this 
compound?  

A 2 B 3
C 4 D 5

13 A magnesium strip is burnt in oxygen to form magnesium oxide. Which statement is 
true?

A Two compounds are burnt to form a new compound. 
B Two elements are burnt to form new compound.
C An element and a compound are burnt to form a compound. 
D An element and a mixture are burnt to form a mixture. 

14 Which of the following elements can be beaten into different shapes without breaking?

I P II He
III Ag IV Ti

A III only B II and III
C I, III and IV D III and IV
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15 Ethanoic acid is represented by the formula CH3COOH. Which of the following
statement describes its chemical composition?

I Ethanoic acid is a compound that can only be separated by chemical methods.
II The ratio of C : H : O in ethanoic acid is 1 : 2 : 1.
III Ethanoic acid is made up of the elements carbon, oxygen and hydrogen.
IV Ethanoic acid is formed by a chemical reaction.

A III only B II and III
C I, III and IV D I, II, III and IV

16 The boiling points of some elements are listed in the table below. 

element melting point / °C boiling point / °C
nitrogen 210 196
radon 71 62

oxygen 219 183
xenon 112 108

A mixture of nitrogen, radon, oxygen and xenon at an initial temperature of 300°C is 
heated to 200°C. Which elements are in the liquid state at 200°C?

A radon only
B nitrogen and xenon
C nitrogen and oxygen 
D xenon and radon

17 Which of the following combinations show an element, a mixture and a compound?

A fabric dyes, orange juice, water
B sulfur, lead, copper sulfate
C sand, water, carbon dioxide
D air, boron, sodium chloride

18 Which of the following diagram represents a mixture of compounds?

A B

C D
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19 Which of the following cannot be separated by magnetic attraction?

A nickel and carbon B iron and sulfur
C steel and sugar D nickel and cobalt  

20 Susan wants to demonstrate that seawater contains many dissolved substances. 
Which of the following separation techniques should she use?

A evaporation B paper chromatography
C filtration D magnetic attraction

21 In an experiment, substance P and Q were heated strongly over a flame. The 
experiment is shown in Fig. 1.4.

Fig 1.4

Which of the following statement is most possibly true?

A Substance P and Q cannot be broken down further.
B Substance P and R have similar physical properties. 
C Substance R has different properties from substance P and Q.
D Substance R will return to substance P and Q after it has cooled down.

Use Fig. 1.5 to answer questions 22 and 23.

22 Fig. 1.5 below shows a filtration set-up. 

Fig 1.5
Which of the following correctly represents X, Y and Z?

X Y Z
A suspension filtrate residue
B suspension residue filtrate
C solution residue filtrate
D solution residue distillate

X

Y

Z

substance P
substance Q substance R
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23 Which of the following mixture can be separated using the set-up shown in Fig. 1.5?

A a mixture of sand and saga seeds 
B a mixture of alcohol and water
C a mixture of sugar solution and salt solution
D a mixture of iron filings and water

24 A lump of orange pulp and a bunch of tea leaves are added into a mug of hot water to 
form a herbal drink. Which of the following is formed?

A A suspension is formed containing two solutes and one solvent.
B A suspension is formed containing two solvent and one solute.
C A solution is formed containing two solvents and one solute.
D A solution is formed containing two solutes and one solvent.

25 Three separating techniques are carried out as seen in Fig. 1.6 below. Sodium 
chloride is a soluble solid in water whereas calcium carbonate is an insoluble solid in 
water. 

Identify process R, solid X and solid Y.

process R solid X solid Y
A distillation sodium chloride calcium carbonate
B filtration calcium carbonate sodium chloride
C evaporation to 

dryness
calcium carbonate sodium chloride

D evaporation to 
dryness

sodium chloride calcium carbonate

Fig 1.6
Process R

Solid Y left

Solid X
mixture of 

sodium chloride 
and calcium 
carbonate

water

glass rod
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26 A scientist wants to analyse the different components of sample S from a food 
colouring. Fig. 1.7 shows the results of the chromatogram. 

Fig 1.7
Which dyes does sample S contain?

A 2 only 
B 2 and 3
C 2 and 4
D 3 and 4

27 Which of the following groups are all fishes under the classification of living things? 

A clownfish, whale, stingray  
B mudskipper, clownfish, shark 
C dolphin, shark, stingray 
D whale, mudskipper, goldfish 

28 Which of these classifications of living things is correct?

living thing classification
A lobster fish
B toadstool plant
C bat mammal
D komodo dragon amphibian

29 What of the following scenarios may result in the loss of biodiversity?

I Plants are suddenly infected with anthracnose.
II Chemical waste from factories flow into the river.
III An international company wants to set up an industrial area and land has to be 

cleared.
IV More Javan myna in Singapore to compete for food with the Oriental Magpie-

Robin. 

A I and III only B II and III only
C I, II and III D I, II, III and IV

Direction of 
solvent flow

S 1        2        3       4
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30 Which of the following is/are dichotomous key(s)?

I II

III IV

A III only B I and II 
C II and IV D I, II, III and IV

- End of Section A -
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Section B: Structured Questions (40 marks)

1 A student carried out an experiment to determine the solubility of a solid substance C
in water. After obtaining the results, he plotted a graph as shown in Fig. 1.8.

Fig 1.8
(a) From the graph, determine the amount of substance C that dissolves at 40°C.

___________________________________________________________ [1]

(b) State the dependent variable and one controlled variable in this experiment. 

(i) dependent variable: _______________________________________ [1]

(ii) controlled variable: ________________________________________ [1]

After carrying out the experiment, the student carried out a second experiment to 
determine the effect of rate of stirring on the rate of dissolving. 

(c) Write a hypothesis for the second experiment.

___________________________________________________________ [1]

(d) The student used 150 g of substance C in this experiment. However, he 
realized that regardless the rate of stirring, there were always some 
substance C left at the bottom of the beaker. 

(i) State a term used to describe this observation.

_______________________________________________________ [1]

(ii) Explain what the term in (d)(i) means. 

_______________________________________________________ [1]

Temperature / °C
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2 During a Science experiment, students were asked to heat up a solution. A Bunsen 
burner was used in the experiment as shown in Fig. 1.9.

Fig 1.9
(a) Identify part X of the Bunsen burner and state its function. 

__________________________________________________________

__________________________________________________________ [2]

(b) Draw a scientific diagram of the set-up above, labelling the tripod stand,
evaporating dish and representation of heat. [3]

(c) State the type of flame that should be used when heating the solution. 

___________________________________________________________ [1]

(d) Other than the colour of the flame, state two differences between a luminous 
and a non-luminous flame. 

___________________________________________________________

___________________________________________________________

___________________________________________________________ [2]

X

evaporating dish

tripod stand
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(e) When the Bunsen burner was lit, a loud hissing sound was heard and a flame 
burns within the barrel of the Bunsen burner. 

(i) Explain why this phenomenon happens. 

_______________________________________________________

_______________________________________________________ [2]

(ii) Suggest what a student could have done to avoid this phenomenon.

_______________________________________________________ [1]

3 The table below shows the properties of three substances. 

substance melting point / °C description of substance

A 40 63 Substance A is a green solid at 
room temperature.

B  5 Upon heating, substance B melts 
into an orange liquid. Upon 

cooling, it returns to its original 
form and colour.

C 36.9
Substance C is a green liquid that 
decomposes to a black solid when 

heated strongly.

After analyzing the table, a student came to a conclusion. 

Substance A is a compound.
Substance B is an element.
Substance C is an element.

(a) Using information from the table, state whether you agree with the student’s 
conclusion. Explain your answer with the use of evidence from the table.

(i) Substance A

______________________________________________________

______________________________________________________

______________________________________________________ [2]
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(ii) Substance B

______________________________________________________

______________________________________________________

______________________________________________________ [2]

(iii) Substance C

______________________________________________________

______________________________________________________

______________________________________________________ [2]

(b) Given that substance B is a gas at room temperature (25°C), state a possible 
boiling point of substance B.

___________________________________________________________ [1]

4 An electric current is passed through a liquid of hydrogen chloride, HCl as shown in 
Fig. 2.0, to form two gases.

Fig 2.0
(a) Suggest the identity of gas A and gas B.

Gas A: ______________________________________________________ [1]

Gas B: ______________________________________________________ [1]

(b) Using this experiment, explain why hydrogen chloride is a compound. 

___________________________________________________________

___________________________________________________________ [2]

(c) (i) State the group and period that bromine is found in the Periodic Table. 

Group:__________________________________________________ [1]

Period: _________________________________________________ [1]

Gas A Gas B

liquid 
hydrogen 
chloride
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B

(ii) When elements A and B react to form hydrogen chloride, the reaction 
is rapid and takes place at high temperatures.

Predict if the element bromine will undergo a similar reaction when 
reacted with hydrogen. Explain your answer.

_______________________________________________________

_______________________________________________________ [2]

5 Fig. 2.1 shows a fractional distillation set-up. 

Fig 2.1
(a) Identify part A and part B of the set-up. 

Part A: ______________________________________________________ [1]

Part B: ______________________________________________________ [1]

Jenna wants to separate a mixture of acetone, butanol, ethanol and water. The table 
below shows the boiling point of the different substances. 

substance boiling point / °C
acetone 56
butanol 117
ethanol 78
water 100

(b) State the sequence of distillation of the different substances.

___________________________________________________________ [2]

(c) Identify and explain two mistakes in the set-up. 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ [4]

A

water in

water out

heat

round-bottom 
flask
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Section C: Free Response Questions (30 marks)

1 Ahmad wants to carry out an experiment to determine the volume of a figurine which 
is made of styrofoam. Ahmad receives the materials he needs, listed in Fig. 2.2.

Fig 2.2
(a) State the purpose of the small rock in this experiment. 

__________________________________________________________

__________________________________________________________ [2]

(b) Given the materials listed in Fig. 2.2, describe how you would carry out an 
experiment to measure the volume of the styrofoam figurine. 

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________ [4]

(c) Showing your working clearly, find the density of the styrofoam figurine 
given that the mass is 0.75 g and its volume is 3.2 cm3. Leave your answer
to 3 decimal places. 

[2]

1. Measuring cylinder 
2. Styrofoam figurine 
3. String 
4. Small rock 
5. Water  
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(d) The styrofoam figurine is then cut into half. State whether there will be any 
change to its density.

__________________________________________________________ [1]

2 Fig. 2.3 shows the results of a chromatogram using a round chromatography 
paper. 

The black dot in the middle shows where a drop of mixture A was added at the 
start of the experiment. 

(a) It is known that mixture A contains 5 different coloured components.  
However, the mixture was separated into only 4 dyes as shown in Fig. 2.3.
Give a reason for this observation.  

__________________________________________________________

__________________________________________________________ [1]

(b) The exact same experiment was carried out with mixture A but with a 
rectangular chromatography paper. In Fig. 2.4, draw and label how the 
results would look like. [2]

Fig 2.4

yellow

mixture A

red
blue
green

mixture A

Fig 2.3
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(c) State one precaution that must be taken when carrying out paper 
chromatography. Explain why this precaution is necessary.

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________ [2]

(d) Mixture B is made up of three different substances P, Q and R. The 
characteristics of substance P, Q and R are listed in the table below.   

substance characteristic
P P is soluble in ethanol but not water
Q Q is insoluble in both water and ethanol
R R is only soluble in water

(i) Briefly describe how a food scientist can obtain a dry sample of 
substance P from mixture B.

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________

______________________________________________________ [5]
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3 Biodiversity is very important to our planet as it contributes to the stability of 
systems in the natural world. Environmentalists have expressed their concerns 
for the declining biodiversity and emphasize that appropriate conservation and 
sustainable development strategies must be taken to preserve biodiversity. 

(a) State, with examples, two ways in which biodiversity benefits humans. 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________ [4]

(b) The organisms shown below are part of Singapore’s biodiversity.  

(i) Complete the table below by placing a tick ( ) against the 
characteristics of the organisms.

Tiger Barb King Cobra Dugong

Plantain Squirrel Javan Myna

            
Tiger 
Barb

King 
Cobra Dugong Plantain 

Squirrel
Javan 
Myna

Lay eggs

Live on land

Have scales
[2]

Characteristics

Organisms
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(ii) Using the characteristics in the table above, construct a dichotomous
key to identify the organisms. The first level of classification has been
completed for you. [5]

Organism

Lay eggs Do not lay eggs
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1 a 48 g [1] 

bi Dependent variable: mass of substance C dissolved [1] 

ii Controlled variable: rate of stirring, volume of solvent, 
size of particles, type of solute, type of solvent.  

[1] Accept any 
other 
reasonable 
answers. 

c The faster the rate of stirring, the greater the mass of 
substance C dissolved.  

[1] 

di The solution was saturated. [1] 

dii It has come to a point where no solvent can dissolve any 
more solute/no more solute can dissolve in the solvent 

[1] 

2 a Identity: Collar 
Function: To regulate the amount of air entering the 
burner through the air-hole 

[1] 
[1] 
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[1] for
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 c Non – luminous flame  [1] 

 d A luminous flame is unsteady while a non-luminous flame 
is a steady flame. 

OR 

A luminous flame occurs when there is incomplete 
combustion while a non-luminous flame occurs when 
there is complete combustion.  

OR 

A luminous flame produces soot while a non-luminous 
flame does not produce soot.

OR 

A non-luminous flame is hotter than a luminous flame.  

[1] 

[1] 

[1] 

[1] 

Max 2M 

 ei There is too much oxygen entering the airhole, leading to 
complete combustion when lighting the Bunsen burner.  

OR 

The air hole is open when lighting the Bunsen 
buerner/strike back has occurred due to too much oxygen 
entering the airhole.  

[1] 
[1] 

[1] 
[1] 

Max 2M 

 ii This can be avoided by closing the air-hole when lighting 
the Bunsen burner.  

[1] 

3 ai I do not agree with the student’s conclusion. A compound 
should have a fixed boiling point. However, according to 
the table, substance A has a variable melting point from 
40-63°C.

[1] 
[1] 

Please 
penalise 
one mark 
overall if 
students 
do not 
quote any 
evidence 
(data) 
from the 
table. 

 ii I agree with the student’s conclusion. There is only a 
physical change after substance B goes through heating. 
This is seen when it melts when heated and returning to 
its original form when cooled.  

[1] 
[1]

iii I do not agree with the student’s conclusion. An element 
is a substance that cannot be broken down into 2 or more 
simpler substances by any means. However, according to 
the table, substance c decomposes upon heating.  

[1] 
[1] 

 b Accept any answer more than -5°C and less than 25°C [1] 
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t while a non-luminous 
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luminous flame is hotter than a luminous flame. [1[[[[[ ]
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complete combustion when lightttttttttttttttttttttttininininininiinniinnnnininnnngg the eeeeee eeee  BBBuBBBBBBBBBBBBBBB nsnssssssssssssssseneneneneneneneneneneneneneneneneneneneneneenenenenenenenenennenenenennnene bbbbbbbbbbbbbbbbbbbbbbbuuuuuuuuruuuuu nenenennener.r.r.r.r.r. 

OR

The air holeleleleleleleleleleleleleelellelelleelee is opopopoppopopopopoppopoppoppooooooo en wwwwwwwwwwwwwwwwwwwwwwwwwwwwwhehehehehehehehehehehehehehehehennnnnnnnnnnnnnnnnnnnnnnnnnnn lililililillilillililililillililliiiiiiighghghgghghghghghghghghghghghghghhhhghghhhhghhhggggggg tititititititititititititttttitititiingngnngnnnnnnngnnnnnnnnnnnnnn  theheheheeeheeeeeeheeeeheeeheheeeheeeeeeheehhehh BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBunununununununuunununununnununuuununununununununununnuununseseseeseseseseeseseseseseseseseseseseseesesesessessseseeseeeenn
uerneneneeneneeeneneneeneneeeneeneneeneneen r/ststssststststsstsstssstststssssstsssssss rirrrrrrrrrrrrrrrrrrrrr ke bbbbbbbbbbbbbbbbbacacacacaccccacacacccaccaca k hahahaaaaaaaaaaaaaaaaaaaaaaaaas occucucucucucucucucucucuccccccucucccucuucuuc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrededdedededededededededededededededededededdedededeededededdededddee dddddddddddddddddddddddddddddddddddueueueueueueueueueueueueueueueueueueueueuueueuueueeeueeueuue ttttttttttttttttttttttttooooooooooooooooooooooooooo too much oxygen

eriiiinnngngngngnggngngngggggngggg tttttthehehehehehheheheehehhehehehehehehehhehehehehehehehehhhh aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiririiiiiiii hoooooooooooooooooleleleleeeeleeeleleeleeeeeeee. 

[1[1[1[1[1[1]
[1[1[1[1[1[1]]

[1]
[1]

Max 2M

be avavavavavavavaavavavavavvavavvaavavavvvvoioioioioioioiooioioioioioioioidededededededededededdedededededededeedededededeededeedededddddd ddddddddddddddddddd by closing the air-hole when lighting 
n bbbbbbbbbbuuuuuuuruuuuu ner. 

[1]

with the student’s conclusion. A compoun
xed boiling point. However, accordi
nce A has a variable melting
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4 a Gas A – Hydrogen/Chlorine 
Gas B – Chlorine/Hydrogen 

[1] 
[1] 

 b Hydrogen chloride is classified as a compound because it 
can be broken down further by electrolysis, which is a 
chemical method.  

[1] 
[1] 

 ci Group VII 
Period 4 

[1] 
[1] 

 cii Yes, it will. 
Bromine is in the same group as chlorine in the Periodic 
table. This means that it has similar chemical properties 
to oxygen.  

[1] 

[1] 

5 a Part A – Boiling chips 
Part B – Fractionating column 

[1] 
[1] 

 b Acetone, Ethanol, Water, Butanol [2] [1] M for
Acetone,
ethanol

[1] M for
water,
butanol

 c There is a stopper at the conical flask. There should not be 
a stopper as this causes pressure to build up in the flask 
and this could be dangerous. 

Water should enter from the bottom of the condenser and 
leave from the top/the direction of water flow is wrong. 
Water should enter at the end of the condenser to ensure 
that the coolest part of the condenser is at the end to 
ensure that all vapour has cooled into liquid droplets to be 
collected as distillate.  
OR 
To ensure that all the vapour condenses into liquid before 
leaving the condenser. 

[1] 
[1] 

[1] 

[1] 

Max 4M 

Section C 

Qn Suggested answer Marks 
awarded 

Remarks

1 a The small rock helps to add density/weigh down the 
styrofoam to ensure that the Styrofoam is fully 
immersed in the water/Styrofoam sinks in the water.  

[1] 
[1] 

orine in the Period
milar chemical properties

g chips
ractionating column

[
[1]

Acetone, Ethanol, Water, Butanol [[2[2[2[2[2]

bu
There is a stoppppppppppppppppepppppppppppppppppppppp r atataaaaaaaaaaaaaaaaaaaaaaaaaaaa ttttttttttttttttttttttttttttttthehehehehehehheheheheheheheheheeeeeehehehehehhh ccccccccconnnnnnnnnnnnnnnnnnnnnicicicciccciciccicciciccciciccccccccccccalaaaa fffffffffffffffffffffffffflalalalalalalalalalalalalalalalalallalallallaaaaaassssssksssssss . Thherererererererereererererererereereererereerrerrereereereere e e e e ee e e ee eeeeeeeeeeeeeeeeeeee shshshshshshshshshshshshshshshshshs ould not be
a stopper asasasasaasasaaasasasasaaaaaaa ttttttthihihiiihihihihihiihihiihiihhhhhhh ssss s sssssssssss caaaaaaaaaaaaaaaaaaaaaaaaaaaaaususususussususssussssssssseseseseseseseseseseseseseseseses pppppppppppppppppppppppppppprerererererererererererererererrerererereeeeeeeeessssureeeeee tototototototototototototototototoooototootototototttt bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiiuiuiuuiuiuuuiuiiiuildldldldldldldldldlddldlddldlddldldldddlddddldddd uuuuuuuuuuuuuuuuuuuuuup in the flask

nd ththththththththhhhthhhhht isisisisisisisisisisisisisisisisis ccccccccccccccccccccccccccooooououoooooooooooooooo ld bbbbbbbe eeeeeeeeeeeeeeee dadaddddddddddddddd ngngngngngngngngngngngnggngngngngngngngngngngngngngnnggngnngnnggerous.s.s.sss.s.s.s.s.s.sssss.s.sss.s.s.s.

r shhhhhhhhhhhouououououououououououououououoouould ennterererrrrrrrrrrrrrrrerrrrr ffffffffffffffffffffffffffffffffffrorororororoororororororooroororooooorrororrrrrrr mmmmmmmmmmmmmmmmm thththththththhththththththhththhthhhhhhhheee bbbbobbb ttom of the condenser and 
rommmmmmmmmmmmmmmmmmmm ttttttttttthehehehehehhehheheheeeeeeee tttttttttttttttttttttttttttttttopopopopoopopopopopoopopopopopopopopoopopopopopopoopppppopo /t/t/t/t/t/t/t/t/t/t/t//t/t/t/t/t/t/t//t/t/t/t/t/t/t/t///t/t///ttthehehehehehehehehehehehehehehhheheheheheheheeheheheheheeehehehehehh  direction of water flow is wrong.
houuuldldldldlddldddlddldldddddlddddddldddddd enenennnnnenennnnenenennnenenenenenenenennnnntetetettetetetetetettetetttettetetetetetttetetetettetettttt r at the end of the condenser to ensure

oolllllllllllllllllest part of the condenser is at the end to 
all vapour has cooled into liquid droplets to be

istillate. 

the vapour condenses into
ser.

[1]
[1]

[1]

[
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 b First, measure the volume of the small rock by 
placing it in the measuring cylinder and reading the 
measurements.  

Secondly, tie the rock at the bottom of the string and 
the styrofoam figurine at the top .OR tie the rock and 
string together with a string.   

Thirdly, slowly immerse the rock and string into the 
water in the measuring cylinder and read the 
measurements. 

After reading the measurement, find the volume of 
the Styrofoam by taking the final volume and 
subtracting the initial volume as well as the volume 
of the rock.  

[1] 

[1] 

[1] 

[1] 

Accept 
alternative 
phrasing/logical 
answers.  

c = 0.753.2
  = 0.234 g/cm3 

[1] 

[1] 

Minus one mark 
if units are 
missing for 
density  

d There will be no change in density.  [1] 

2 a One of the dyes in the mixture is insoluble in the 
solvent. 

[1] 

 b [1] mark
for every
2 correct
dye spots

c The starting line should be drawn with a pencil
as pencil is made up of carbon which is insoluble in 
the solvent and will not affect the results of the 
experiment. / carbon will not be separated out into 
different components.  

OR 

The solvent should be below the starting line  
To ensure that the dye does not dissolve into the 
solvent and affect the results of the experiment.  

[1]
[1] 

[1] 

[1] 
[1] 

Max 2M 
 d Firstly, the food scientist should dissolve mixture B in 

water.  
[1] Award marks if 

students reorder 

Red 

Blue 
Green 

Yellow 

the volume of 
al volume and

me as well as the volume 

= 0.753.2
= 0.234 g/cm3 

[1]

[11]]

There will be no change in density. [1[1]]

a One of the dyes in the mixxxxxxxxxxxxxxxxtuutututututututututututuutttuttutututuuurererererererererererererererrereere iiiiiiiiiiiiiiiiis ssssssssssssss ininininininiini ssosssssssssss lublbblblblblblbblblblllllllllllleeeeeee in the 
solvent.

[11]]

[1] mark
for every 
2 correct
dye spots

e should be drawn with a pencil
up of carbon which is insolub
ll not affect the result

n will not be se

Red

BlBlBBlBlBlBBBlBBlllBBBBBlBBBBBBBBBB ue
GrGrGrGrGGrGrGGrGGrGGrGrGrGGGGGrGGGGrGrGG eeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnn

Yellowowoowowwowowwowwwwwww
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He will then carry out filtration by pouring the 
mixture through a filter paper. As only R is soluble in 
water, P and Q will be left as the residue. 

Dissolve P and Q in ethanol and then carry out 
filtration by pouring the mixture through a filter 
paper.  As only P is soluble in ethanol, P dissolved in 
ethanol will be the filtrate.  

Carry out crystallisation/evaporation to dryness on to 
obtain a dry sample of P. 

[1] 

[1] 
[1] 

[1] 

steps and 
dissolve mixture 
B in ethanol first. 

3 a Biodiversity provides humans with raw materials
such as wood to build furniture and houses. 

OR 

Biodiversity provides humans with food such as 
vegetables, fruits, spices etc. 

OR 

Biodiversity provide humans with medicine such as 
penicillin (antibiotic). 

[1] 
[1] for eg

[1] 
[1] for eg

[1] 
[1] for eg

Max 4M 

Award marks if 
other examples 
given by students 
are reasonable.  

 bi Organisms Tiger 
Barb 

King 
Cobra

Dugong Plantain 
Squirrel

Javan 
Myna

Lay Eggs

Live on land

Have scales

1 mark for 4 correct ticks 

Max 2 marks 

s o

with raw materials
niture and houses.

versity provides humans with food such as
vegetables, fruits, spices etc.

OR

Biodiversity provide humans withthththhhthththhthhththththththththhttttttt  medidiiiidiiiiiiciciciciiiiciciiciciiiciiiicc nenennnnnnnnnnnnnnn sususususususususususususususususususuususuuusuusuusuusuuuuuuchchchchchchchcchchchchchchchchchchchcchccccchchccchhhchcchcch aaaaaaaaaaaaaaaasssssssssssss
penicillin (antibiotic).

[

[1[1[1[1[1[1]]]]]]
[1[1[1[1[1[1]]]]]] fofofofofofor eg

[1[1[1[1[1[1]]]]]]
[111111]]]]]] fofofofofofor eg

Max 4M
Organismsmsmsmsmsmmsmsmsmsmsmsmsmmsmmsmmsmsmmsmsmmsmmsmsssssssssssssssss TiTiTiTiTiTiTiTiTiTTiTTTiTiTTTTTTiTTiTTiTTTiTT gegegegegegegegegegegegegegegegegegeeeeeeeer r r r r rrrrrrrr

BaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB rb
KiKKKKKKKKKKKKKKKKKKKKKKKK ngngnggggggggggggggggggggggggggggggg

CoCoCoCooCoCoCooCoCoCoCoCoCooCoCoCoCoCoCoCoCoCoCoCoCoCoCoooCCooobrbrbrbrbrbrbrbrbrbbrbrbrbrbrbrbrbrbrbrbbrbrbbbrbbrbrbrrbbrbrrrb aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
DuDuDDDuDDuDDDDuDuDDuDuDuDuDuDDuDDuDDDDDDDDDDD gong Plantain 

Squirrel
Javan
Myna

Lay y y yyyyy yyy EgEgEEgEgEEgEgEgEgEgEEEgEgEgEEgEgEEEEEEEEEEEEEE gsgsgsgsgsgsgsgsgsgsgsgsgsgsgsgsgssgsssssssssss

on lalalalalalalallalalalalalalllalaaaaaaandndndndndndndndndndnddddddndddddddd

caleleleleleeleeeleeleleeeeeeeeeeeeeesssssssssssssssss

orrect ticks
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 ii 

Remarks: 
- 1 mark for each organism that is classified correctly.
- Neat dichotomous key with two branches from each characteristic clearly

defined (minus 1 mark if condition not satisfied). 
- No spelling or grammer mistakes (minus 1 mark if there are 2 or more

spelling mistakes). 
- Lines should be drawn with ruler.

Max 5 marks 

Organism

Lay eggs Do not lay eggs

Live in water Live on land 

Tiger Barb 
Have scale Have no scale 

King Cobra Javan Myna 

Live in water Live on 
land 

Dugong 
Plantain 
squirrel 

rks:s:s:::::::::
1 mamamammamamamamamamamamamamamamamamamamamaaaaaaaarkrkrkrkrkrkrkkkrkkrkkrkrkrkrkrkrkrkrkrkkkkkkkrkrkrk ffffororoororororororororororoorororroroororrororroorrororor eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeach organism that is classified correctly.

fined (minus 1 mark if condition not satisfied).
pelling or grammer mistakes (minus 1 mark if

g mistakes).
ould be drawn with ruler.

Organism

Lay eggs

Live in water Live on laaaaaaaaaaandnnnnnnnnnnnnnnnnnnn

Tiger Barb
HaHaHaHaHaHaHaHaHaHaHaHaHaHaHaHaHaHaHHaHHaHaaaaaaavevv sscacacacacacacaccacacacacccacacaccacaccacacccaaaaaaaaaleleleleleleleleleleleleleeeleleleleeeleeeeel HaHaHHHaHaHaHaHaHaHaHaHaHaHaHaHHHaHaHaHaHaHHHHHHHH veve nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnoooooooooooooooooooooo scaleeeeee

KiKiKiKiKiKiKiKiKiKiKiKiKKKK ngngngngngngngngngngngngngngngngngnggngngngngngngngnggnggng Cobbbbbbbbbbbbrarararararararararararararararaa JaJaJaJaJaJaJaJaaJaJaJaJaaJaJaJaJaJJJaaaaaaaJaJJJJJ van Myna

LiLiLiLiLiLive in wat

Dugong

sq
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         2       GMS(S)/LSS/MYE/2018/1E 

Section A 

1 Which statement about the work of the scientist is wrong? 

A A scientist supports a theory by data.  

B A scientist only works in a laboratory.  

C A scientist can work anywhere. 

D A scientist does research and experiments to make new discoveries. 

2 Pouring unused chemicals back into their containers is not allowed. 

      Why is this so? 

 A       The chemicals in the container may be diluted. 

 B       The chemicals in the container may increase in concentration. 

 C       This may cause an explosion. 

 D       The chemicals in the container may be contaminated. 

3 Three hazard symbols found in a science laboratory are shown below. 

I II III 

What do I, II and III represent respectively? 

I II III 

A irritable flammable  toxic 
B flammable  toxic irritable 
C irritable corrosive toxic 
D explosive corrosive irritable 
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4 The position of some elements are shown on the outline of part of the Periodic Table. 

 
 
 
 
 
 
 
 
 
 
 
 

Which two elements have similar chemical properties?  
 

 A 1 and 3 B 2 and 3 
C 4 and 5 D 3 and 6 
 
 

5 An equal amount of sugar is added to identical solvent and containers of different 
conditions.   

      In which setup would sugar dissolve the fastest? 

 

 temperature of solvent size of sugar 

A 80oC small pieces 

B 20oC small pieces 

C 80oC large piece 

D 20oC large piece 

 

 
6 Which statement(s) about a concentrated solution is/are true? 

 

I A concentrated solution allows light to pass through. 

II It contains the maximum amount of solute that can be dissolved. 

III It contains insoluble particles when the solution is left to stand. 

 

A      I only  B      II and III 
C      I and II D      I, II and III 

 
  

1 

2 

5 4 

3 

6 
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7 An athlete was suspected of cheating by using an energy boosting drug in a 100 
metres race. His urine sample was sent to the laboratory. The chromatograms of 3 
different types of drugs and his urine sample are shown below. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Which of the following statement is most accurate about the chromatogram results? 

 
A The athlete cheated with drugs P and Q.  

B The athlete cheated with drugs P, Q and R. 

C The athlete did not cheat as there is an unknown substance in the sample. 

D The athlete did not cheat as drug R is not found in the sample.  

 
 

8 Which of the following is not in the citrus fruit family? 
 

A lemon 

B grape 

C grapefruit 

D orange 

 
 
9 What is the benefit of having division of labour in a multi-cellular organism? 

 

A It enables the multi-cellular organism to defend against the bacteria better. 

B It enables efficient functioning of the processes in the multi-cellular organism. 

C It reduces the amount of waste products produced in a multi-cellular organism. 

D It reduces the energy requirement in a multi-cellular organism. 

 
 

  

urine 
sample 

  

Different types of drugs 

drug P drug R drug Q 
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10 Most of the chemical reactions in a cell take place in the ___________. 

A cytoplasm 

B mitochondrion 

C nucleus 

D vacuole 

11 Which of the following is not found in a human muscle cell? 

A cell membrane 

B cellulose 

C chromosomes 

D cytoplasm 

12 The diagram below shows a typical plant cell. 

Which of the labelled structure is partially permeable? 

13 Which one of the following shows the correct sequences of organisation within a 
living organism? 

A tissues  organs  cells  systems 

B cells  tissues  organs  systems 

C systems  tissues  organs  cells 

D organs  tissues  systems  cells 

A 

B 
C 

D 
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14 Which of the following correctly describes the purpose of digestion? 
 

A to make complex food molecules from simpler molecules  

B to remove complex food molecules from the body 

C to break down complex food molecules into simpler molecules 

D to use simpler molecules in the body 

 

 
15 If the bile duct of a mammal became blocked, which symptom would be shown 

by the mammal? 
 

A The amount of bile in the blood would increase. 

B Fat digestion would increase. 

C Fat digestion would stop. 

D Fat digestion would decrease. 

 

16 The recommended diet for soldiers in freezing Arctic conditions is different from 
that recommended for tropical conditions. 
What should the Arctic diet include? 

 

A more proteins 

B more carbohydrates 

C more fats 

D more fibre 

 

17 Where do chemical digestion and absorption of digested food occur in the human 
digestive system? 

 

 
 
 
 
 
 
 
 
 

  

 chemical digestion absorption 

A  large intestine stomach  
B large intestine small intestine 
C small intestine stomach 
D small intestine  small intestine 
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18 The diagram shows some organs of the human body.  
Which structure does not move its contents by peristalsis? 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

19 Which of the following is false about proteins? 
 

A Protein digestion begins in the mouth. 

B Proteins are broken down into amino acids. 

C Proteins are digested in the small intestine. 

D Some proteins function as enzymes in the human body. 

 
 
20 Mary accidentally injured herself and her wounds were taking a long time to heal 

fully. She should take in more __________ to help her wounds heal faster. 
 

A starch 

B proteins 

C fats 

D carbohydrates 

 
 

End of Section A 

B 

C 

D 

A 
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Section B 
Answer all the questions in the spaces provided. 

21 Fig. 21.1 contains information about solids A to E. 

                

Fig. 21.1 

Using the labels A to E, identify: 

(a) a compound,

………………………………………………………………………………..   [1] 

(b) a mixture.

………………………………………………………………………………..   [1] 

solid A 

A is white. It is formed by burning 
magnesium with oxygen. 

solid B 

B is red and has a fixed composition 
by mass. It decomposes into two 
elements when heated.  

solid C 

C is blue and dissolves in water. Its 
solution shows three spots when 
separated by chromatography.  

solid D 

D is speckled green and white. The 
green particles dissolve in water but 
the white particles do not.  

solid E 

E is grey and is attracted to a 
magnet. It cannot be decomposed 
into anything simpler.  
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22 A sucrose molecule has the formula C12H22O11. Sucrose is extracted from sugar 

beet or sugar cane. It is processed in factories to produce sugar. Sugar is often 
used as an added ingredient in food production.  

 
(a) Name all the elements present in the sucrose molecule. 

.…………………………………………………………………………………. [1] 

 

(b) Which element is found in greatest abundance in the sucrose molecule?  

…………………….……………………………………………………………. [1] 

 

(c) Sugar can be decomposed by heat to carbon and water vapour. This reaction 
is represented by the equation below. 

 

sugar  carbon + water vapour 

 

Explain how this reaction shows that sugar is a compound and not an 
element.  
 

……………………………………………………………………………………… 

 

……………………………………………………………………..……………   [1] 

  

(d) A student suggested obtaining sugar from the sugar solution through 
evaporation by heating directly on the evaporating dish.  
 
(i) Explain why this is not a good idea.  

 
………………………………………………………………………………… 

          

………………………………………………………………...……………. [1] 

 

(ii)  Suggest a method to obtain sugar from the sugar solution. 

 

……………………………………………………………...…………...…..  [1] 
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23 The solubility of three solids in two different solvents, P and Q, are shown in Table 
23.1. 

 
Table 23.1 

 

solid 
solubility 

solvent P solvent Q 
sand insoluble insoluble 
sulfur soluble insoluble 
salt insoluble soluble 

 
 

A mixture consists of sand, sulfur and salt needs to be separated. Describe the 
steps taken to obtain each substance separately from the mixture. 
(Dissolved substance does not need to be removed from the solution.) 
 

……………………………………………………………………………………………... 

 

……………………………………………………………………………………………… 

 

……………………………………………………………………………………………... 

 

………………………………………………………………………………………….. [3] 

 

  



         11    GMS(S)/LSS/MYE/2018/1E 

24 Fig. 24.1 shows a separation of salt solution using simple distillation. 

 

Fig. 24.1 

(a) Identify the distillate collected.

………………………………………………..………………..………………… [1] 

(b) Explain the function of the condenser.

………………………………………………………………………………………..     

………………………………………………………………...………………….. [1] 

(c) With the use of arrows, label “water in” and “water out” on the condenser in

Fig. 24.1.                                                                                                      [2]

(d) Suggest why distillation could not take place effectively if the directions of
“water in” and “water out” are switched.

..……………………………………………………………………………………… 

..……………………………………………………………………………………… 

….……………………………………………..………………..………………… [2] 

Salt solution 
Condenser 
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25 Study the classification key below carefully. 

 
 

With the help of the classification key and Fig. 25.1, give the alphabet (A – F) that 
corresponds to the plant.                                                                                      
 

 

 

                                                      Fig. 25.1 
 

Maple: ..………  

Sweet buckeye: ..……… 

Honey locust: ..……… 

Honeysuckle: ..……… 

[4] 

leaves 

simple leaf (having no leaflets) compound leaf (leaflets present) 

Maple Sweet buckeye Honey locust Honeysuckle 
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26 Fig. 26.1 shows a plant cell.  

 

 

 
 
 
 
 
 
 
 
 

Fig. 26.1 
 

(a) Name the parts labelled A – F.             [3] 
 
A: ..…………………………………………… 

B: ..…………………………………………… 

C: ..…………………………………………… 

D: ..…………………………………………… 

E: ..…………………………………………… 

F: ..…………………………………………… 

(b) State one function of part A and one function of part D. 

A: ..……………………………………………..…………………………………… 

..……………………………………………..…………………………………[1] 

D: ..……………………………………………..…………………………………… 

..……………………………………………..…………………………………[1] 

  

A 

B 

C 

D 

E 

F 



         14    GMS(S)/LSS/MYE/2018/1E 

(c) Give three differences between a plant cell and an animal cell.

plant cell animal cell 

1 

2 

3 

[3] 

(d) State the part(s) in Fig. 26.1 (A – F) which make(s) up the protoplasm.

..…..……………………………………………..……………………………… [1] 

(e) Fig. 26.2 shows a cell taken from the underground root of a plant.

    Fig. 26.2 

Identify an organelle that is not found in Fig. 26.2 but is present in a typical 
plant cell. Explain why this organelle is not found in this type of root cell. 

..…..……………………………………………..………………………………… 

..…..……………………………………………..………………………………… 

..…..……………………………………………..……………………………… [2] 
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27 Fig. 27.1 shows the human digestive system. 

Fig. 27.1 

(a) Name the parts labelled A – D.     [2] 

A: ..…………………………………………… 

B: ..…………………………………………… 

C: ..…………………………………………… 

D: ..…………………………………………… 

(b) State one function of part C and one function of part D.

C: ..……………………………………………..…………………………………… 

..…………… …………………………………..…………………………………[1] 

D: ..……………………………………………..…………………………………… 

..……………… ………………………………..…………………………………[1] 

A 

B 

C 
D 
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(c) Fig. 27.2 shows part of the human alimentary canal. 

 

 
 
 
 
 
 
 
         Fig. 27.2 
 

Comparing the concentrations of the following substances between region X 
and Y, state the region that has a higher concentration of:       
 

(i) glucose, 
 

…..………………………..…………………………………………………[1] 

 

(ii) water, 
 

…..………………………..…………………………………………………[1] 

 

(iii) fibre. 
 

..…..……………………..…………………………………………………[1] 

  

X 

Y 
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28 Fig. 28.1 shows the action of enzyme X on two food types 1 and 2 in the human 
digestive system.  

    Fig. 28.1 

(a) State one characteristic of an enzyme that is shown in Fig. 28.1 above.

..…..……………………………………………..………………………………… 

..…..……………………………………………..……………………………… [1] 

(b) State one characteristic of an enzyme that is not shown in Fig. 28.1 above.

..…..……………………………………………..………………………………… 

..…..……………………………………………..……………………………… [1] 
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29 The graph in Fig. 29.1 shows the effect of changing temperature on the rate of 
reactions controlled by two different enzymes. 

   Fig. 29.1 

(a) State the optimum temperature of enzyme 1 and enzyme 2.    [1] 

Enzyme 1: ………………..… 

Enzyme 2: ………………..… 

(b) Suggest whether enzyme 1 or enzyme 2 is likely to be found in humans. Give
a reason for your suggestion.

..…..……………………………………………..………………………………… 

..…..……………………………………………..………………………………… 

..…..……………………………………………..……………………………… [2] 

Temperature / °C 
5      10     15      20     25     30     35     40      45   50 
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30 The pancreas produces three types of enzymes. 
Name these enzymes, the substrate each enzyme acts on and the respective end-
products.                   

 

 name of enzyme substrate end-product(s) 

(a)  

 

 

 

 

(b)  

 

 

 

 

(c)  

 

 

 

 

[3] 
 
 
31 Fig. 31.1 below shows food moving through the alimentary canal.  

 

 
Fig. 31.1 

 
(a) Name the process occurring in Fig 31.1 which causes food to move through 

the alimentary canal. 
 
……..………………………………………..……………………………………… [1] 

(b) Explain what is meant by the term stated in 31(a).  
 
……………………….………………………..………………………………………… 

………………………...……………………..……………………………………… [1] 

  

Food 
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32 Fig. 32.1 below shows the amount of carbohydrates and proteins that are left 
undigested as food passes through the alimentary canal.  
 

 

      
      Fig. 32.1 

 

Name the organ in the alimentary canal that is represented by the following letters 
in Fig. 32.1.               
 
C: ..…………………………………………… 

 
E: ..…………………………………………… 

[2] 
 
 

End of Section B 
  

   A       B      C       D       E 

percentage of 
undigested 

food present 

organs in alimentary canal 
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Section C 
Answer all the questions in the spaces provided. 

 
33 Singapore has built a robust, diversified and sustainable water supply from four 

water sources known as the Four National Taps – Water from Local Catchment, 
Imported Water, high-grade reclaimed water known as NEWater and Desalinated 
Water. 
We have five NEWater plants supplying up to 40% of Singapore’s current water 
needs. The NEWater plants use microfiltration, reverse osmosis and ultraviolet 
disinfection technology to produce clean water.  

 
Source: http://www.pub.gov.sg/watersupply/fournationaltaps 

 
 

A simplified version of the reverse osmosis process is shown below. 

 

  
Source: http://www.filterwater.com/t-articles.ReverseOsmosis.aspx 

  
(a) With reference to the diagram,   

(i) state an example of a filtrate and a residue. 

 
Filtrate: …………………………………… 

Residue: ……………………………………..         [2] 

 
  

water molecules and 
dissolved salts 

 partially 
permeable 
membrane. 

 

high 
pressure water with high 

concentration of 
bacteria. 
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(ii) describe how the partially permeable membrane can help to remove the
bacteria in the water.

..……………………………………………………………..………………… 

..……..………………………………………………………………………… 

……………………………………………....………………..……………[3] 

(b) A scientist argued that a membrane with large pores could be used to speed
up the process of obtaining clean water.
Do you agree with his argument? Give reasons to support your answer.

..……………………………………………………………………………………… 

..……………………………………………………………………………………… 

……………………………………………....………………..………………….. [2] 

(c) Give a reason why technologies such as reverse osmosis to obtain clean
water is important to Singapore.

…….……………………………………………………………………………. [1] 

(d) Singapore has two desalination plants and is able to meet 25% of water
demand. Three more desalination plants will be ready by 2020. Desalinated
water is expected to meet up to 30% of Singapore’s future water needs by
2060.

Source - https://www.pub.gov.sg/watersupply/fournationaltaps/desalinatedwater 

(i) State the source of water used in desalination plants.

…………………………….…………………....………………..………… [1] 

(ii) Suggest a possible reason why Singapore does not depend entirely on
desalinated water to meet the country’s water demand.

………………………………………………………………………………… 

………………………………………………………………………………[1] 
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34 Study the classification key below which uses some of the characteristics of 
vertebrates to classify them and answer the questions that follow.  

 
 

   vertebrates    

 
 
 

warm-blooded   cold-blooded 

 
 
 

with 
feathers  without 

feathers  with 
scales  without 

scales 
 
 
 

 
bird 

 
 mammal    amphibian 

     

    with fins  without fins 

 
 

    fish  reptile 

 
 

(a) Is the key shown above a dichotomous key? Give a reason for your answer. 

..……………………………………………………………………………………… 

..…………………………………………………………………………………  [2] 
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(b) Given the characteristics of the following organisms, state the group that each 
of them is in. The first organism has been done for you.       [2] 

organism characteristics group 

organism A 
no scales, warm-blooded, 

50 cm long, no fins, no feathers 
mammal 

organism B 
with scales, cold-blooded, 

4 cm long, no fins, no feathers ……………… 

organism C 
no scales, cold-blooded, 

 1 m long, no fins, no feathers ……………… 

 

(c) State two uses of a dichotomous key. 

..……………………………………………………………………………………… 

..……………………………………………………………………………………… 

..…………………………………………………………………………………  [2] 

 

(d) Describe two benefits of biodiversity to humans, with named examples. 

..……………………………………………………………………………………… 

..……………………………………………………………………………………… 

..……………………………………………………………………………………… 

..…………………………………………………………………………………  [4] 
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35 The diagram below shows part of the human digestive system. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Explain what is meant by the term ‘digestion’. 

…….……………………………………………………………………………….…. 

…….……………………………………………………………………………….…. 

…….………………………………………………………………………………. [1] 

 

(b) List down all the organs (1-5) in the diagram above which play a role in the 
digestion of fats. 

…….………………………………………………………………………………. [1] 

(c) Name the organ(s) mentioned in (b) and explain how does/do the organ(s) 
help with the digestion of fats. 
 

…….……………………………………………………………………………….…. 

…….……………………………………………………………………………….…. 

…….……………………………………………………………………………….…. 

…….……………………………………………………………………………….…. 

…….……………………………………………………………………………….…. 

…….………………………………………………………………………………. [6] 
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(d) Some people suffer from acid indigestion, a condition where excess acid is
produced in the stomach. Besides causing extreme discomfort, it can also
cause stomach ulcers if left untreated. Doctors usually recommend that
patients consume antacids to reduce the discomfort caused.

(i) Describe one function of acid in the stomach.

….………………………………………………………………………………. 

….…………………………………………………………………………… [1] 

(ii) Suggest why consuming antacids will alleviate the discomfort.

….………………………………………………………………………………. 

….…………………………………………………………………………… [1] 

END OF PAPER 
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Item Answers Marks 
21 (a) 
(b) 

A or B / A and B also acceptable 
C or D / C and D also acceptable 

1m each 

22 
(a) 

(b) 

(c) 

(d) (i)

(ii) 

Carbon, hydrogen, oxygen 

Hydrogen 

Sugar is able to decompose when heated and be broken 
down into simpler substances/carbon and water vapour. 

Not a good idea as sugar will decompose into carbon. 

Crystallization  

1m (must name 
all) 

1m 

1m – either point 
mention 

1m 

1m 

23 1) Add solvent P to the mixture, stir and filter, Sulfur will
be separated as filtrate.

2) Add the residue from step 1 into solvent Q, stir and
filter, Salt solution will be separated as filtrate.

(question focus on filtration and the sequence of filtration. 
Any separation of solution is not needed) 

1m – filtration 
1m – state 
correct filtrate  
1m – mention 
residue after first 
filtration 

24(a) 

(b) 

(c) 

(d) 

Water 

To condense the vapour from the mixture 

“water in” – below 
“water out” – above 

Water will flow too quickly downwards and the entire 
condenser will not be filled. 

1m 

1m 

1m 
1m 

1m 
1m 

25 Maple – C 
Sweet Buckeye – E 
Honey locust – F 
Honeysuckle – A 

1m each, 4m in 
total 

hen heated annnnnndddddddddddddddddddddddd bebebebebebebebebebebebebebbbebebebebbbebbbebbbbbbebbebbebbbbeeeeeebbeeebbbbebebe brbrbrbrbrbrbrbrbrbrrbrbrbrrbrbbrbrbrbrbrrrbbrbrbbrrrrrbrbrbrbrrbb okooo en 
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Item Answers Marks 
26 (a) 

(b) 

(c) 

(d) 

(e) 

A – cell wall 
B – cell membrane 
C – cytoplasm 
D – chloroplast 
E – vacuole (reject cell sap, cell sap is contents, not part) 
F – nucleus 

A – supports the cell / gives the cell a regular shape 
D – contains chlorophyll to trap light energy for 
photosynthesis 

Plant cell Animal cell 

1 Presence of cell wall Absence of cell wall 

2 
Presence of 

chloroplasts 
Absence of chloroplasts 

3 
A large, central 

vacuole 
Many tiny vacuoles 

4 
Contains a thin lining 

of cytoplasm 
Cytoplasm fills the cell 

5 Presence of cell sap Absence of cell sap 

B, C and F 

Chloroplast 
This cell has no access to sunlight and is hence unable to 
photosynthesise. 

Any 2 for 1m, 
no 0.5m, 3m 
in total 

1m 
1m 

Any 1 for 1m, 
3m in total, 
both plant 
and animal 
cell must be 
correct to get 
1m, no 0.5m, 
must compare 
the same 
thing (e.g. cell 
wall for both 
columns) 

All 3 to get 1m 

1m 
1m 

27(a) 

(b) 

(c)(i) 
(ii) 
(iii) 

A – large intestine 
B – small intestine 
C – rectum 
D – anus 

C – to store the faeces temporarily  
D – for the faeces to be passed out of the body 

X 
X 
Y 

2 for 1m, 2m 
max 

1m 
1m 

1m 
1m 
1m 

plasts

ny tiny vacuoles

liningggggggggggg 

plasm
Cytototototototototototototoplplplpplplplplplppplasmmmmmmmmmmmmmmmmmm fififififfifiiiffffffififififffiifififififffifffffiifiifififiiifiiffififfffifiillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllss ssss s ss s ssssssssss ssssssssssssssssss s s sss thththththttthtthththttttthththththththe cell
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B,B,B,BB,B,BB,B,B,BBBBBBBBBBBBBBBBBBB CCCCCCCCCCCCCCCCCCCCCCCC aaaaaaaaaaandndnddddddddddnddnnnnnnnnnn  F

ChChChCChChChChChCChChChCChChChChhhhhhhhhhhhhhhhhhhhhlolololololololololollolollolooooooooooroplasasaaaaaaaaaaaa tttttttttttttt
ThThTThhThThThThThhhhhThThThThThTTThTTTTTTTTTTT isisisisisisiiisiisisisisisississssssssssssssss ccccccccccccccccccccccccccccccccccccceleleellelelelellleeelllelllll l llllllllll lll hahahhahahahahahahahahahahahhhhhhhhhhhhh s no aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc eseseeeeeeeeeeseeeeeeeeeeeeeee s s s s ssssssssssss tootooototooototootootoottototototoootooooooo sunlight and is he
phphphphphphphphphphphotosynnnnththhhththhththththtthththththttttthttthtthtthtthththttthttht eseseseseseseeseseseeseseseeseeseeeeseseseseeeseesssesseeeeeeeeseeeseeesseese isisisisisisisiisisisiisisisisiiiiisissssssse.e.e.e.e.ee.eeeeeeeeee

a
ce
corr
1m1m, no
must co
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thing (e( .g. c
wawallll fforor both
cocolul mns)
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Item Answers Marks 
28 (a) 

(b) 

The enzyme remains chemically unchanged at the end of the 
reaction.  
OR The enzyme is highly specific in its action. 
OR The enzyme is reusable. 
OR The enzyme is required in small quantities. 

The enzyme is sensitive to pH/temperature. 

1m 

1m 

29(a) 

(b) 

Enzyme 1 – 8 or 9 °C 
Enzyme 2 – 39 °C 

Enzyme 2.  
Its optimum temperature is closer to the human body 
temperature of 37°C. 

No units – 0m 
Both right to 
get 1m 

1m 
1m 

30 Name of 

enzyme 
Substrate End-product(s) 

(a) Amylase Starch Maltose 

(b) Protease Protein Amino acids 

(c) Lipase Fat 
Fatty acids and 

glycerol 

Pancreatic 
amylase/ 
protease/ 
lipase are 
accepted. 
1m each row, 
no 0.5m. 

-1m overall
for all spelling
errors.

Carbohydrase 
not accepted 
as enzyme, 
carbohydrate 
not accepted 
as substrate. 

31 (a) 
(b) 

Peristalsis 
It is the continuous wave-like contractions of the muscles 
along the gut/alimentary canal that help to push the food 
forward. 

1m 
1m 

32 C – Stomach 
E – Large intestine 

1m each 

stallsis
he

End-product(s)

MaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaaaaaaaaaaltltltlltlltltltltltltltltltlltltltltltltltltltltltltltttttttttososoososoosoosososososososososososooosososososososososssssssssssseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Proteinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn AmAAAmAmAmAmAmAmAmAmAmAmAmAmmAmAmAmAmAmAmAAmAmmAmAmAmAmAmAmAmmAmAmAmAmAAmAmAmAmAAmAmAmAmAAmAmAmmAmmmmAmAmmAmAmmmmAmmmAmmAmAAAmAAmmAmmmAmAmmmAmmmmAmAminininininininininininininininininininininininninninininnnnnoo ooooooooo ooo oooo ooo oo oo oo aaaaaaacacaaaaaaaccccccccids

Lipase FFaFFFFFFFFFFFFFFFFFFFFFFFFFF t
Fatty acids and 

glggggggggggggggggggggggggggggggggggggggggggggggg ycerol

Pa
amy
prprotea
lipase a
accepted.
1m eaca h ro
noo 00.5.5m.m

-1m
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Item Answers Marks 
33 
(a)(i) 

(ii) 

(b) 

(c) 

(d) 
(i) 
(ii) 

Filtrate: Water molecules and dissolved salts 

Residue: Bacteria / disease causing organisms 

Bacteria are bigger than the pores of the permeable 
membrane. Particles like water and dissolved salt are smaller 
and can pass through.  
This separates the bacteria from the water and the dissolved 
salt / the bacteria will remain on the permeable membrane.  

No.  
The larger pores of the permeable membrane will not be 
able to trap the bacteria and they can pass through the 
membrane.  

Singapore has shortage of water or any other acceptable ans 

Seawater  
Desalination is very expensive. 
Total dependency on desalination plants will cause the price 
of water to be very high.  

1m – either 
answer 
1m 

1m 
1m 

1m 

1m 
1m 

1m 

1m 
1m 

34 (a) 

(b) 

(c) 

(d) 

Yes. 
A dichotomous key classifies living things / organisms into 
two smaller groups at each stage.  

Organism B – Reptile 
Organism C – Amphibian 

To classify organisms 
To identify organisms 
To recognise how organisms are related 

Important for maintaining a stable system in nature 
For example, honeybees help to fertilise crops which are 
important food sources for humans 
Provide valuable resources 
For example, wood is a raw material to make wooden 
furniture/some plants or fungi can be used as medicine/ 
some plants can be used as food such as herbs and spices 
Any other acceptable answer 

1m 

1m 

1m each 

1m each, any 
2 for 2m 

1m for 
benefit, 1m 
for relevant 
example 
(2 benefits 
with 2 
examples to 
get 4 m) 

r acceptable ans

ensive. 
on desalililiiiiiiiiiiiiiiiiililiiiiiinanaaaaaaaaaaaation ppppppppppppplalalaaaaaaalalallll ntnnnnnnnnnnn s wwiwiwiwiwiwwiwwiwiwiwiwiwiiwiwwiwwiwiwiwiwwiwwiwiwiwiwiwiwiiiwiiiiiiwiiwwwwiwwwwwwwwwwiiilllllllllllllllllllllllllllllllllllllllllllllllllllllllllll cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccauauauauauaaaaauaauauauauauaaauauauaausee the price 
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Item Answers Marks 
35(a) 

(b) 

(c) 

(d) (i)

(d) (ii)

Digestion is the process of breaking down the large molecules 
into smaller molecules that can be absorbed by the body. 

3, 4 and 5 

3 – pancreas 
Pancreas secrete pancreatic juice that contains (pancreatic) 
lipase, which breaks down fats into fatty acid and glycerol. 

4 – gall bladder 
Gall bladder secretes bile, which emulsifies large fat droplet 
into smaller fat droplets.  

5 – liver 
Liver produces bile, which is stored in the gall bladder.  

Provides a slightly acidic medium suitable for the action of 
gastric enzymes 
Kills bacteria in food 

Antacids can remove the excess acid. 
OR Antacids can neutralise the acid. 

All bold and 
underlined to 
get 1m 

All to get 1m 

1m for the 
named organ, 
1m for the 
explanation, 
all bold and 
underlined to 
get the mark 

The part 
“emulsifies 
large fat 
droplet into 
smaller fat 
droplets” only 
need to be 
present once. 

Any one to get 
1m 

1m 

ll bladder. 
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Section A (10 marks)
Answer all questions.

1 Which of the following are good practices in the laboratory?

I Discarding broken glassware in the dustbin.
II Wearing safety goggles while heating substances.
III Having a fire extinguisher and fire blanket in the laboratory.
IV Pouring excess chemicals back into containers to reduce wastage.

A I and II only
B II and III only
C I, II and IV only
D All of the above

2 Which of the following substances may corrode the skin upon contact?

A helium
B ethanol
C mercury
D sulfuric acid

3 A student wanted to add 15.50 cm3 of hydrochloric acid to magnesium carbonate.
Which of the following apparatus is most suitable?

A burette
B beaker 
C measuring cylinder
D pipette

4 What volume of solution is shown in the measuring cylinder below? 

A 20 cm3

B 21 cm3

C 22 cm3

D 24 cm3
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5 Which of the following statements about the Periodic Table is incorrect?

A It is organised into groups and periods.
B Both elements and compounds are listed in the table.
C The table classifies elements broadly into metals and non-metals.
D The names of the elements are represented by chemical symbols.

6 Which of the following pairs of elements have the same chemical properties?

A lithium and hydrogen
B carbon and nitrogen
C nitrogen and phosphorus
D sodium and chlorine

7 Which of the following are physical properties of calcium?

sonorous malleable high melting point
A
B X X
C X
D X X

8 A human tooth is largely made up of hydroxyapatite. Hydroxyapatite has a chemical 
formula, Ca5(PO4)3(OH).

How many types of elements does hydroxyapatite contain? 

A 4
B 5
C 6
D 7

9 A student mixed some soybean powder into water to make soybean milk. Then, he 
tried to separate the soybean powder from the water through filtration. He was 
unsuccessful. 

What could be a possible reason?

A Soybean milk is a solution so there is no residue.
B Soybean milk is a suspension so there is no filtrate.
C Soybean milk particles are too big to pass through the filter paper.
D Soybean milk particles are smaller than the pores on the filter paper.
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10 Which of the following mixtures can be separated using magnetic attraction?

A iron and steel
B paper and cloth
C nickel and silver
D plastic and copper
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Section B (30 marks)
Answer all questions in the spaces provided.

1 Methanol is an alcohol commonly found in the laboratory.

The following diagram shows a warning label found on a bottle of methanol.

Tick ( ) in the boxes to identify the correct hazard symbols for methanol.

For 
Examiner’s 

Use

[2]
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2 Baking soda reacts with vinegar to produce carbon dioxide gas. 
Fig 2.1 shows a set-up of the above reaction to collect the carbon dioxide 
gas.

Fig 2.1

For 
Examiner’s 

Use

(a) (i) Name the method of gas collection shown in Fig 2.1.

……………………………………………………………………………. [1]

(ii) Label the apparatus in Fig 2.1. [2]

(iii) A student wants to collect and measure the volume of carbon
dioxide. Name and draw a suitable apparatus.

name of apparatus: ………………………………

diagram:

[2]

vinegar

reaction 
mixture

…………..…………

…………..…………
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(b) A student suggests that the downward delivery method is more 
suitable than the one shown in Fig 2.1.

Explain.

………………………………………………………………………………….

………………………………………………………………………………….

…………………………………………………………………………………. [2]

For
Examiner’s

Use

3 Caffeine is a substance commonly found in coffee beans. 

The graph below shows the solubility of caffeine in two different solvents, 
ethyl acetate and water, at various temperatures.

(a) Explain the term solubility.

……………………………………………………………………………………

…………………………………………………………………………………… [1]

(b) Describe the relationship between temperature and solubility of caffeine 
in water.

……………………………………………………………………………………

…………………………………………………………………………………… [1]
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(c) Determine the maximum mass of caffeine that can dissolve in 200 ml of
water at 25 ºC.

…………………………………………………………………………………... [1]

For
Examiner’s

Use

(d) Calculate the increase in mass of caffeine that can be dissolved in
100 ml of ethyl acetate when temperature is increased from 25 ºC to
50 ºC.

………………………………………………………………………………....... [1]

(e) (i) Caffeine has a chemical formula of C8H10N4O2.

State with a reason, if caffeine is a compound or a mixture.  

……………………………………………………………………………

……………………………………………………………………….......

(ii) Name an element that makes up caffeine, hence, state its group
number and period number.

name of element: …………………………….

group number: …………………

period number: ……………….. [3]

4 Borax solution can be added to glue to form a non-Newtonian liquid that 
resembles slime.

Amy conducted an experiment to find out if the amount of borax solution 
affects the hardness of the slime.

(a) Suggest a suitable hypothesis for the experiment.

…………………………………………………………………………………

………………………………………………………………………………… [1]

(b) Identify the independent and dependent variables for the experiment.

independent variable: ……………………………………………………….

dependent variable: ………………………………………………………… [2]
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5 The table below shows the characteristics of three substances.

substance soluble in water soluble in alcohol magnetic
R yes no yes
S yes no no
T no yes yes

For 
Examiner’s 

Use

(a) Briefly describe how you would separate a powdered mixture of 
substance R, S and T into its individual components.

You might want to number your steps for clarity.

…………………………………………………………………………………….

…………………………………………………………………………………….

…………………………………………………………………………………….

…………………………………………………………………………………….

…………………………………………………………………………………… [3]

(b) In a separate experiment, substance S was dissolved in water to form a 
mixture. 

(i) Draw a diagram to show how you can use evaporation to dryness 
to obtain solid substance S from this mixture. 

You need to label your diagram clearly. 

[3]
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(ii) A non-luminous flame was used for (i).

Describe how a non-luminous flame was achieved and explain
why it was used in preference to a luminous flame.

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………

……………………………………………………………………………
[2]

For 
Examiner’s 

Use

6 The boxes in the figure below contain descriptions of three different 
substances, A, B, and C.

Classify each substance by ticking ( ) the correct box in the table below.

substance element compound mixture
either an 

element or a 
compound

A

B

C
[3]

A can be separated 
into two different 
substances by 

adding water and 
filtering.

B is a gas that 
cannot be broken 
down into simpler 

substance.

C is formed when B
and a metal 
undergoes a 

chemical reaction 
upon heating.
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Section A
Answer all the questions in this section.

1 What is the reading shown by the vernier caliper below?

A 1.04 cm B 1.05 cm C 1.14 cm D 1.54 cm

2 An observer sees the image of an object O through a periscope. Where is the final 
image of the object as seen through the periscope?

Object O
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3 Why must cargo be secured tightly on a truck while moving on the road?

A The weight of the cargo may cause it to slide backwards when the truck starts 
to move forward.

B The volume of the cargo may cause it to shift sideways during a turn.
C The lower density of the cargo may cause it to float upwards when the truck 

moves over a hump.
D The inertia of the cargo may cause it to move forward when the truck stops

suddenly.

4 The work done to lift a 40 kg solid object to the same height is lower on planet A
than on planet B. Which of the following statements is NOT true?

A The inertia of the object on planet A is lower than on planet B.
B The weight of the object on planet A is lower than on planet B.
C The gravitational field strength on planet A is lower than on planet B.
D The minimum lift force to raise the object on planet A is lower than on planet B.

5 The figure below shows three possible paths for an object to reach the same 
height. Assume no air resistance and all paths are smooth.

Which of the following statements is true?

A The force required to bring the object to the top is the same for all three cases.
B The work done on the objects to bring them to the top is the same for all three 

cases.
C The work done to bring the object in Case 3 to the top is the largest as it 

travels the longest distance.
D There is no work done on the object in Case 3 as the direction of the force 

acting on the object is not the same as the direction of its path.

Case 1 Case 2 Case 3
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6 A slope has a smooth surface between X and Y and a rough surface from point Y
onwards. A block slides down from rest at point X and travels at constant speed 
from point Y onwards. 

Which of the following best describes what happens to the loss of gravitational 
potential energy of the block as it slides down? 

from X to Y,
gravitational potential energy

from Y onwards, 
gravitational potential energy

A kinetic energy thermal energy

B kinetic energy kinetic energy

C thermal energy thermal energy

D thermal energy kinetic energy

7 The figure below shows the smooth, looped path that a ball slides along from rest. 
At which point is the ball at its fastest speed? Assume no air resistance.

8 The investigating satellite “Juno” orbiting the planet Jupiter takes 35 min to send a 
signal from Jupiter to Earth at the speed of light. Calculate the distance between 
Jupiter and Earth. 

A 6.3 x 1011 m
B 1.05 x 1010 m
C 630 000 m
D 10 500 m

A

B

D

C

Y

X
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9 The figures below shows the positions of two objects P and Q being placed into 
two liquids U and V separately.

Object P is then cut into half and placed together with Q into a mixture of the 
immiscible liquids U and V. Which of the following options shows their final 
positions? 

10 A ray incidents normally on a horizontal mirror. The mirror is rotated clockwise by 
an angle of 20 .

What is the change in angle for the reflected ray?

A 70 B 50 C 40 D 20

20

Q

U

Q

U

Q

V

Q

VV

U

U

P

P

P

V

A B

C D

P

Q

V

P

QU

P
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Section B
Answer all questions in this section in the spaces provided.

1 State

(a) The physical quantity measured in Kelvin: ……………………………….. [1]

(b) The instrument used to measure force: …………………………………… [1]

2 Figure 2.1 shows a metronome with a sliding weight oscillating between P and R.

Fig 2.1

A stopwatch records 21.60 s for the sliding weight to complete 10 oscillations.

Calculate the time taken for the sliding weight to move from P to Q.

time taken = ………………………. [2]

For 
Examiner’s 

Use

P

Q

R

sliding weight
rod
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3 Figure 3.1 shows an 850 g model ferry used to test out methods to raise a 
sunken ferry.

Fig 3.1
(a) The total volume of the model ferry is 940 cm3. Calculate the average 

density of the model ferry.

density = ………………………. [2]

(b) Calculate the weight of the model ferry.
Take gravitational field strength = 10 N/kg.

weight = ………………………. [2]

(c) The model ferry’s hull is filled with water to make it sink. One method to 
raise the sunken ferry is to pump air into the sunken ferry’s hull to displace 
the water in the hull. Explain why this method may work.

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………[2]

For 
Examiner’s 

Use
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4 Figure 4.1 shows an observer standing in front of a plane mirror. 

Fig 4.1

(a) Draw a ray diagram to show how the observer see the image of P in the 
plane mirror by

(i) locating and labelling the image P’, [1]

(ii) drawing the reflected ray, [1] 

(iii) drawing the incident ray. [1]

(b) Draw, in Fig 4.1, another ray diagram to show whether the observer can see 
the image of Q in the plane mirror. [2]

For 
Examiner’s 

Use

P Q
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5 Figure 5.1(a) shows a man pushing a 10 kg crate from the bottom of a smooth 
slope up the slope at a constant speed of 70 cm/s.

Fig 5.1(a) Fig 5.1(b)

(a) Draw and label in words, in Fig 5.1(b), all the forces acting on the crate. [2]

(b) Calculate the kinetic energy of the crate during the push.

kinetic energy = ………………………. [2]

(c) Calculate the gain in gravitational potential energy by the crate when it 
reached the top. Take gravitational field strength = 10 N/kg.

gain in gravitational potential energy = ………………………. [2]

(d) Calculate the amount of push force, F, on the crate. 

push force = ………………………. [2]

For 
Examiner’s 

Use

6.5 m

6.0 m

2.5 m
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6 A block is moving on a smooth horizontal surface. Its speed increases when a
horizontal push force of 50 N is applied on it for 0.45 min. During this time, it
travels over a distance of 0.40 km and reaches a final kinetic energy of 30 000 J. 

(a) Calculate the amount of work done when the speed increases.

work done = ………………………. [2]

(b) Calculate the average power produced by the push force. 

power = ………………………. [2]

(c) Calculate the initial kinetic energy of the block before it speeds up.

initial kinetic energy = ………………………. [1]

7 A ball of mass m is thrown upwards on Earth with an initial speed v and gain a 
height h when it reaches its highest point. Explain whether the height gain will 
be different if a larger mass M is thrown up at the same initial speed. Assume 
no air resistance.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

…………………………………………………………………………………………. [2]

For 
Examiner’s 

Use

END OF PAPER
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1 Exp Chemistry SA1 2018 MS 

If any contradiction in answer 2-1 or 1-1. 
3

(a)
It is the ability of a solute to dissolve in a solvent.

Note: Definition must be followed strictly
R: how well a solute dissolve, ability of solute to dissolve, 
capability of solute to dissolve, whether solute can dissolve or 
not
A: amount of solute that can dissolve in a fixed amount of 
solvent at a given temperature (must have all 3 factors for this 
answer to be correct)/ 
BOD: ability of a solute dissolving in solvent/ ability to dissolve a 
solute in a solvent

1

(b) The higher the temperature, the higher the solubility of 
caffeine in water.  

R: more soluble/ increase rate of solubility/ more amount or 
mass dissolve/ the higher the solubility, the higher the 
temperature (wrong cause and effect relationship) 

1

(c) 6 x 2 = 12 g 1
(d) 14 g – 4 g = 10 g

For both 3c and 3d: 
number correct but both no units/ wrong units  2-1 
if only 1 number is correct but has wrong/ no units 0m

1

(e)
(i) Compound; is made up of elements in fixed ratio/

proportion

(ii) Any of the elements CHNO

Name Carbon Nitrogen Oxygen Hydrogen
Group IV V VI -
Period 2 2 2 1

If student write hydrogen, there should not be any Group 
number assigned so if student write then that item will be wrong. 
For Group number: R iv/ 4  
For Period number: R II
Ignore if student write ‘group’ or ‘period’ in answer. 

1 

3 correct 2m
2 correct 1m

4
(a)

The higher/lower the amount of borax solution used, the 
harder/softer the slime

Comments:
(1) Penalized for paraphrasing of question (i.e. the amount of
borax solution will/will not affect the hardness of the slime)

1

(b) Independent variable: volume of borax solution
Dependent variable: hardness of slime

Comments:
(1) Reject “amount” of borax solution.

1
1 

5 (a) Use magnet to attract R and T to remove S. 1

nt or 
the 

hip) 

111
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1 Exp Chemistry SA1 2018 MS 

Add water to R and T to dissolve R.
Filter to remove T/ obtain R.

Also accept 
Use magnet to attract R and T
Add alcohol to dissolve T
Filter to remove R/obtain T

Comments:
(1) Did not penalise for sequence as long as it is
scientifically accurate. Teachers to remind students to
think of the most efficient separation process.
(2) Penalised for statements that are not scientifically

accurate (e.g. using a magnet to separate a solution,
identifying wrong residue/substrate)

(3) Penalised if students did not mention what specific
substance was obtained after a separation technique
was used (e.g. use magnet to obtain substance, add
water to remaining substance)

(i) Set up: evaporating dish, tripod stand with (wire
gauze-optional) and Bunsen burner

Feasibility of set up
Correct drawing
Correct labels

Comments:
(1) Maximum 1 character threshold for spelling

(iii) open the air hole
Steady/strong heating/hotter

Comments:
(1) Some students did not describe how to obtain a non-

luminous flame. Teachers to remind students to read 
question carefully.

1
1 

1 
1 
1 

1 
1 

6 Substance A: mixture
Substance B: element
Substance C: compound

1
1 
1

*-1M overall for sketchy diagrams
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Answer Key
Lower Sec Science: Physics

Sec 1 Express SA1 2018 
Section A
1 C 2 D 3 D 4 A 5 B

6 A 7 B 8 A 9 D 10 C

Section B
Q1 
(a) Temperature B1 Stated other 

physical quantities e.g. weight, heat
units e.g. C, K

(b) spring balance /
compression balance /
newton-meter

B1 Stated other instruments
beam / weight balance / scale, 
stopwatch, vernier

Q2
(a) period, T = 21.60 s 10

= 2.16 s

time from P to Q = 2.16  4 s 
= 0.54 s or 0.540 s

M1 

A1

2.160 (3 d.p. as 3 s.f.)

÷ (10 × 2)
÷ 2 (PR) / 8 
÷ 3 (PQR) / 5 (PQRQP)
÷ (2/3) 

Q3 
(a) D = m v

= 850 g 940 cm3

= 0.904 g/cm3 (accept 2~3 s.f.)

Deduct 1 m once from paper if not 2~3 
s.f.

M1
A1

m × v
 kg/cm3

1 or 5 s.f.
answer in fraction
no / wrong unit
conversion error eg 
940 cm3 = 0.94 m3

(b) m = 0.85 kg

W = mg 
= 0.85 kg × 10 N/kg
= 8.50 N 

B1

A1

D × g
850 g × 10 N/kg =  8.50 
N (no mark)

(c) P: D = m / v
R: while v of hull remains the same

m decreases as water is displaced 
by air

O: D decreases, may float

both m 
and v M1

A1

Did not use PRO struct
used ambiguous term eg 
“heavier” / “lighter”
claim instead of explain 
eg air lower density so 
ferry density decrease

K
nstruuumemm nts

m / weighhht t t baalaalalance
stopwatccch,h,h, vvvererernininiererer

10
s

to Q = 2.2.2.2.2.2.2.2.2.2.2.2.2.22.2.222222 11111111111111111111111111111111666666666666666666666666666666666666 44444444444444444444444444444444444444 ssssssssssssssssssssssssssssssssssssssss 
= 0.0 5454545454544545454545454545454545445454444544444545555554445454455555555444 s orrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 000000000000000000000000000000000000000000000000.55404044040404040404040404040404040404040404044404444040404044044000404400000000000 s

M1M1MMMMMM1M1M1M1M1MM1MMMMMMMMM1M1M1M11M1M1M1M1MMMM1MMMMM1M1M1M1MMM1MMMMMM1M1M1MMMMM1MMMMM1MMMMMMMMMM1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM1MM1M1MMM1MMMMMMMMMMMMMM

A1

2.2.2.16160 00 (3(3(3 dd.p. as 3 s

÷÷÷ (111000 ×××× 2))
÷ 2 (PPPPPR)R)R)RR /// 888 
÷ 333 (P(P(PQRQQ ) / 5
÷÷÷ (((2(( /3)

= mmmmmmmmmmmmmmmmmmm v
= 8585858585858585858585858585858500000000000000000000000000000000000000 gggggggggggggggg 9494444444444444444944444444444444444444444440 000000000000000000000000000000000000000000000000000 cmcmcmcmcmcmcmcmmcmcmcmcmccmmcmcmcmcmccmmmcmmcccmmmccmmmcmmmccmmcmcmccmmmmmmcmmcmcmmmmmmmcmmmmccmmmcmmmmmmmccmmc 333333333333333333
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Q4 

Correct position of image and label B1
Correct reflected ray B1
Correct incident ray B1

If draw 1 pairs of rays, both rays must be correct to award full mark

Deduct 1 m per item below from whole question if 
missing or wrong direction arrow 
draw arrow for lines behind mirror
extend mirror with shaded portion

Locating image
measured from end of shaded part
measured vertical distance
measured from P to image of eye
image same location as object / image on mirror
labelled using other letter eg I (highlighted, but did not penalise)

Rays
missing arrows / rays
drawn arrows behind mirror /  from eye to mirror
assumed normal line to identify point of incidence eg from eye to mirror

Determining Q
measure to edge of mirror
extended mirror to reflect
drawn arrow / reflected ray 
drawn additional mirror / observer

P Q

(a)(i) P’ B1

(a)(ii) B1

(a)(iii) B1

(b), B1
show point of 
incidence not 
on mirror

(b), B1
correct image point

mage e e eeeeee eeee ee anananaaaaananananaaaananaanananananananaananaanaannnnnnnnnnnnnnnnnddddddddddddddddddddddddddddddddddddd lalallallalalalalalalalallalalalalllaaalaaaaaaaaaaaaaaaaaaaaaaaaaaabebebebebebebebebebebebebebebebebebebelllllllllllllll B1B1B1B1B1B1B1B1B1B1B1B1B1B1B11B1B11B1B1B111B11B11111B1B1BBBB1B1B11B1111BBB1111
ed ray y B1B1B1B1B1B1B1B1B1B1B1B1BB11B1B1B1B11B1B1B1BB1BB1BB1B1B1BB11B1B1B1BB1B1BB1111

cident rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrayayayayayaayayayayayayayayayayayayyayaa  y B1BBBBBBBBBBBBBBBBBBBBBBBBB
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LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over

Q5 
(a)

Starting point and direction correct then B1

Deduct max 1 m from whole question if 
awarded 2 m, but 

no arrow(s)
not in word(s)
missing F

drawn friction even 
when “smooth”
did not draw F even 
when “all”
drawn tension even 
when no rope
drawn normal 
vertical
drawn weight 
perpendicular into 
surface 
label with letters

(b) v = 0.70 m/s

KE = ½ mv2

= ½ (10 kg)(0.70 m/s)2

= 2.45 J

No B1 if correct answer but wrong working
e.g. ½ × 10 kg × 0.70 m/s2

or ½ × 10 kg × 0.70 m/s

B1

B1 ecf if 
not 

converted

did not convert

(½mv)2, ½ mv
No bracket eg 
0.70 m/s2

(c) GPE = mg h
= (10 kg)(10 N/kg)(2.5 m)
= 250 J

M1
A1

Used 6.5 m
GPE = KE
mg or gh only

(d) WD by push = GPE
F × 6.5 m = 250 J
F = 250 J / 6.5 m

= 38.5 N (accept 2~3 s.f.)

M1

A1

KE / 2.5 or 6.5
TE / 6.5
force = energy 

normal reaction, B1

Weight, B1

F

nswer r r rrr bubuubububububububububububuubububuububbububububbububbbbbbbbububbbuuuuuuuuuttttttttttttttttttttttttttttttt wrwrwrwrwrwrwrwrwrwwwrwwwwrwrwrwwrwrwrwwrwrrrrrrwrrwrrrrrrrrrrwrw ononnnnnnnonnnnnnnnnnng g g ggggg ggggggggg workkkkkkkkkkkkkkinininininiininiiinininiiiiiiiiiiiiiii ggggggggggggggggggggggggggggggggggggggggggggggggggg
10 kg × 0.0.00000000000000000000000000000000000000 7070777777777777777777777777777777777777777707777777 mm/s/s/s/s/ssss/s/s/s/sss/s/s/s/ss/s/s/ss//ss/sss/s/s/////ss2

½ × 100000000000000000000000000000000000000 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkgg g ggggggggggg ggggggggggggggggggggggggggggggg × 0.7070707070707070707077070707070777707070777707707770707707007700000000000 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm/s/s/s///s//s/s/s/s//s/s/s/s/s/s/s//s/ssssssss/ss/sssss//////s///

B1B1B1

B1B1B1B1B11B1BBB1B1B1BB1BBBBB1BBB1BBBBB1B1BB1BBBB1B1B1B1BBBBB1BBBBB1BB1B1BB1BB1BBB1B1BBB1BB1B1B1B1BBBBBB1BB1B1B1B1B111111 eeeeeeeeececceeeeeccceccccccccccccccfff if
nnonot 

cococcccccocococococococcocccccoococoocoocococococcccocccocoocoocccocccococoococococccococcccccccccoccoccccoccoooccooocococoooocccccccoococccocccoccococococcoccocccc nnnnnnnvnvnvnvnvnnnnn erereree teteteddd

dddid no

(½(½(½mvmm )2, ½
NNNo bracke
0.0.0.70 m/s2

GPEE == mgmgmgmgmgmgmgmgmgmgmgmgmgmgmgm hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh
= (1(11111111111(111(11110 00000000000000 kgkggggggggggggggggggggggggggggggggggggggggggkgggggggg)()(((((((((((((((((((((((((((((((((((((((110 N/k/kkkkkkkkkkk/kkkkkkkkkkkkkkkkkkkkkkkkkkkkg)g)g)g))g)g)g)g)gg)))))g))))g)g))g))g)g)g)g)g)))g)))g)ggggggg (2(2(2(2(2((2(2(2((2(2((2(((22222(2(2(2(2(22(22(2(2(2(222(2222(2(2222(2(2222222(((2(22222222.5.555.5.5.55.55.55.5555.5.5.5.5.55.5.55.55555.555.5.555555.55555.55.5.5.55555 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm)))))))))))))))))
= 255555555555555555550000000000000000000 JJJJJJJJJJJJJJJ

M1

WD bbbbbbbbbbbbbbbby y y y yy yyyyyyy yyyyy push = GPGPGPGGPGPGPGPGPGPGPGPGPGPGPGGPGGGPGPGGGPGPPGPGGPGPGGGPGGGPPGPGGPPGPPGPPGPGPGGGGGGGGGGGGGGG EEEEEEEEEEEEEEEEEEEEE
× 6.5555555555555555555555555 mmmmmmmmmmmmmmmmmm ======================================= 2525252525252525552525555552552525255552552555525525552555525555522522255500 0 0 0 0 0000000 00000 0000 0 000000000000000000000 JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

============================= 252525252252252252525252525222225225255552522225225525222 0 JJJ / / / 6.6.6.5 55 mmm
= 383838.5.5.5 NNN (((acce
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LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over

Q6 
(a) d// = 400 m

WD by 50 N = F × d//
= 50 N × 400 m 
= 20 000 J

B1

B1 
ecf

did not convert

(b) time = 0.45 × 60
= 27 s

average  power = WD / t
= 20 000 J / 27 s 
= 741 W (accept 2~3 s.f.)

B1

B1 
ecf

Did not convert or 
convert wrongly eg 
0.75 s, 0.0075 h
WD as F or final KE
wrong unit eg N, J

(c) Initial K.E. = final K.E. – WD by 2000 N
= 30 000 J – 20 000 J
= 10 000 J

B1
ecf

try to calculate 
initial speed from 
distance / time
final = initial

Q7
P: by PCOE,

gain in GPE = lost in KE
mg h = ½mv2

 g h = ½v2

R: h is not affected by m
O: will reach the same height

B1

B1

tried to use 
density to 
explain
intuitive eg 
more mass, 
less height or
more energy, 
more height

Notes:
1) Deduct maximum 1 mark from the whole paper for error in significant

figures
2) Deduct maximum 1 mark from the whole paper for answers in fraction
3) Deduct maximum 1 mark per question for error in units
4) Deduct maximum 1 mark per question for answer in fraction

B1
ecf

try
initi
ddddid sta
ffifinal =

in KEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
½mmmmmmmmmmmmmmmmmmmmmmmmmmvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv2

= ½v½v½v½v½v½v½v½v½v½v½v½v½v½v½½½v½v½v½v½v½½v½v½½v½v½v½v½½½½v½v½v½½½vv½v½v½v½v½v½vv½vv½v½vvvv½½½vvv½v½vv½ 2222222222222222222222222222222

ot afffececeeceeeececececececececececececcececceccccccted bybybybybybybybybybybybybybybybybybybybybybbbyybybybbybybbbbbybybbbbbbbbybybyyyyyyyyy mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ll reach thehehehhehehehehhhehehehhehhhhhhehhhhhhhhhhhhehhheehheheheheheehe sssssssssssssssssssamamaaamamamaamamamaaamamaamaamaaaaaamamaaaamaaaaaamaaaaamammmmme heeeeeeeight

B1B1B1

BB1B1B

trt ied to use
dededensity to 
exexexplain
intuuuuitititittivivivi e e e eg 
momomorere mas
less h
m

DeDeDeDeDeDeDeDeDeDeDeDeDeDeeDedududdddudddddudddudddddddddddduddddddduddddd ctttttttttt mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmaxaxaxaxaxaxaxaxaxaxaxaxaxaxaxaxaxaxaxxaxxxaxaxaxxxaxxxxaxaxaxaaaaaaaaaaaaaa imi umummmmmmmmmummmmmmmmmmmmumummmmmuummmmummmmmmummmu 11111111111111111111111111111111111111 mmmmmmmmmmmmmmmaaarararrarararaaarararaaaarrara k kkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk frfrfrfffrfrfffrfrfrfrfffrfrffrfrrfrfrfrfrffffffffffff om ttthehehee wwwhohh le p
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SECTION A [30 marks]
Answer all questions.

A1 Which hazard warning symbol is found on the label of a radioactive substance?

A B

C D

A2 Which of the following statements about laboratory safety is incorrect?

A Eating and drinking are not allowed in the laboratory.

B Return all unused chemicals back into its original container.

C Safety goggles should be worn when handling chemicals.

D All doors and windows should be open during heating experiments.

A3 Which of the following is the correct working sequence in lighting up a Bunsen Burner?

1 Ensure air-hole is opened
2 Ensure air-hole is closed
3 Open the gas valve
4 Light the Bunsen Burner

A 3,4,1,2 B 3,4,2,1
C 2,3,4,1 D 1,3,4,2

A4 The scientific method usually involves the following steps:

identify a problem X conduct an experiment Y make conclusions

Which of the following best describes what X and Y represent?

X Y
A write a report make a hypothesis

B plan an experiment write a report

C collect experimental data plan an experiment

D make a hypothesis collect experimental data
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A5 Which of the following shows the correct scientific drawing of a conical flask?

A B

C D

A6 The fish tank is an example of a community. 

What is a community? 

A A collection of activities of a group of organisms.

B A group of different kinds of organisms living in a habitat.

C A group of organisms sharing the same food source.

D A place where many different organisms live.

A7 In an ecosystem, butterflies feed on nectar from flowers and in exchange, the butterflies help 
the flowers in pollination. 
Which of the following correctly describes the relationship between butterflies and flowers?

A predator-prey B mutualism

C commensalism D parasitism 

A8 Which statement(s) is / are true about bacteria?

I Bacteria can be found in all types of places such as water, soil, food and 
even in our body.

II Bacteria may be beneficial as certain kinds of bacteria found in our 
intestines are used to digest food.

III Bacteria may be beneficial as certain kinds of bacteria are used in waste 
treatment plants to break down waste into harmless products.

IV Bacteria may be harmful as it can infect our digestive system and leads to 
diseases such as food poisoning.

A I and II only B II and III only 

C I, II and III only D All of the above
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A9 In a particular ecosystem, squirrels make up a large portion of the diet of coyotes. As a result 
of a fatal disease, the squirrel population begins to reduce over a period of months. 

Which graph best represents the expected changes in population size of the coyotes and the 
squirrels?

A10 The figure below shows the amount of oxygen released and absorbed by a tree in a day. 
Which of the following statements describes the situation at point X?

A Photosynthesis begins.

B Rate of respiration is lower than rate of photosynthesis.

C Rate of respiration is equal to rate of photosynthesis.

D Rate of respiration is higher than rate of photosynthesis.

C                                               D

A                                               B

amount of oxygen 
released by tree

amount of oxygen 
absorbed by tree
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A11 The diagram below shows a food web of an ecosystem.

How many food chains contain four trophic levels based on the food web?

A 1 B 2 C 3 D 4

A12 Certain desert plants have roots that spread out far around them. 
Which of the following conditions of the desert have these plants adapted to?

A high day time temperature B infrequent rainfall
C low night time temperature D unstable ground

A13 How is a whale (mammal) different from a shark (fish)?

A A whale has a backbone unlike a shark.

B A whale breathes through its lungs while a shark breathes through its gills.

C A whale is covered with scales unlike a shark.

D A whale is cold blooded unlike a shark.

A14 Which one of the following characteristics is present in a reptile?

A gives birth to its young

B body is covered with fur

C absence of a backbone

D lack of constant body temperature

grass

grasshopper

lizard

hawk

rabbit

snake
mouse
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A15 The dichotomous key below can be used to identify plants.

Which of the following best describes a tree fern? 

A16 How many different elements are there in copper (II) sulfate, CuSO4?

A 1 B 2 C 3 D 4

A17 Moving across the Periodic Table from left to right, the elements ____________________.

A become more acidic

B become less acidic

C change from metal to non-metal

D change from non-metal to metal

A18 Solid B is red and has a fixed composition. It decomposes into two elements when heated. 
What type of substance is solid B?

A Element B compound

C Solution D suspension

A19 Which of the following is not a property of suspensions?

A can be separated by filtration
B has solid particles settling at the bottom 
C has residue after filtration
D light passes through fully

A B C D

plant

produce 
seeds

has leaves
structure

non-
flowering

flowering

do not produce 
seeds

no leaves
structure
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A20 Which of the following scenarios will take the longest time to dissolve salt in water?

A blowing bubbles into the mixture using a straw

B mixing the mixture between two cups

C stirring the mixture

D let the mixture stand in the shade

A21 The table below shows the maximum amount of solutes P, Q, R and S that can be dissolved 
in 100 g of water.

P Q R S

maximum amount of solute 
dissolved in 100 g of water / g 10 20 15 35

Which of the following statements is true?

A P has the highest solubility in water.

B S has the highest solubility in water.

C P is more soluble in water than Q.

D Q is less soluble in water than R.

A22 Which of the following is likely to take place when sulfur burns in oxygen to form sulfur 
dioxide?

A Two elements are combined together to form a mixture.

B Two compounds are combined together to form an element.

C Two elements are combined together to form a compound.

D Two mixtures are combined together to form a compound.

A23 Which of the following processes is considered a chemical change? 

A melting ice B burning plastic

C adding cooking oil to water D adding salt to water

A24 Silver bromide breaks down in the presence of light to form silver and bromine.
What is the name of this reaction?

A electrolysis B photosynthesis

C combustion D decomposition
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A25 Some metals like silver and copper tarnish in the presence of air. The word equation for the 
chemical reaction is given below.

metal + ox

Which reaction best describes the tarnishing of these metals?

A oxidation B thermal decomposition

C combustion D photosynthesis 

A26 Which of the following is a characteristic of combustion?

A Combustion occurs at low temperatures.

B Water is needed for combustion to occur.

C Heat is not produced from combustion. 

D Carbon dioxide is produced when combustion occur.

A27 Which of the following is not a property of an alkali?

A It is corrosive.

B It has a bitter taste.

C It turns blue litmus paper red.

D It reacts with acid to form salt and water.

A28 The table below shows the pH values of four solutions. 
Which two solutions produce an acidic solution when mixed?

solution V W X Y Z
pH 3 6 7 10 12

A V and W B W and Y

C X and Y D Y and Z
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A29 The table below shows information about the different colours observed in acidic, neutral and 
alkaline solutions when indicators E, F, G, and H are added. 

indicator colour in
acidic solution neutral solution alkaline solution

E yellow blue blue
F red colourless green
G colourless colourless yellow
H red orange yellow

Which indicator cannot be used to distinguish water from vinegar (acetic acid)?

A E B F C G D H

A30 Test tubes T, U and V were set up as shown in the figure below. 

At the beginning of the experiment, the indicator in each test tube is light green. When there 
is an increase in amount of carbon dioxide, the indicator changes from light green to yellow. 
When there is a decrease in the amount of carbon dioxide, the indicator will change from light 
green to dark green.
What will the colour of the indicator be in each test tube after three hours?

T U V
A light green dark green yellow
B dark green dark green light green
C light green yellow dark green
D dark green light green yellow

End of Section A

         T        U                V
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Section B [30 marks]
Answer all the questions in the space provided.

B1 Safety is an important concern in the laboratory. Experiments are carried out with much
consideration made to safety. Some of these considerations include hazard labels and 
precautions while heating. 

(a) Scientists use many chemicals every day. Each chemical comes with their own 
hazard labels. Complete Table B1.1 by filling in the name and one example of 
each hazards. [3]

hazard name of hazard example

Table B1.1

(b) Bunsen burners are commonly used as a means for heating substances in 
experiments. There are two types of flames, luminous and non-luminous flame. 

(i) State two differences between a luminous flame and non-luminous flame. [2]

……….………………………………………………………………………………

……….………………………………………………………………………………

……….………………………………………………………………………………

(ii) Explain why a luminous flame should be used if a student is not using the
Bunsen burner temporarily. [1]

……….………………………………………………………………………………

……….………………………………………………………………………………
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B2 (a) During a class test, a student wrote the following incorrect statement:

“Plants only photosynthesise in the day and only respire in the night.”

Correct one mistake in the above statement. [1]

………………………………………………………………………………………………

………………………………………………………………………………………………

(b) Figure B2.1 shows an experimental set-up with different test tubes containing snail 
and/or plant exposed to different conditions.

sunlight dark room

Figure B2.1

(i) Write the word equation for respiration. [1]

………………………………………………………………………………………………

(ii) State and explain which test-tube will have the highest concentration of dissolved 
oxygen at the end of five hours. [2]

………………………………………………………………………………………………

………………………………………………………………………………………………

(iii) State and explain which test-tube will have the highest concentration of dissolved 
carbon dioxide after five hours.               [2]

………………………………………………………………………………………………

………………………………………………………………………………………………

A CB D E

water 
snail water 

plant
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B3 Figure B3.1 shows a dichotomous key used to classify vertebrates. 

With reference to Figure B3.1, identify the organisms A to C.
[3]

(a) A ……………………………………

(b) B ……………………………………

(c) C ……………………………………

B4 Figure B4.1 shows part of the Periodic Table.

Figure B4.1

(a) Using the letters A to F, identify [2]

(i) two elements that are in the same period,                           ……… and ………

(ii) two elements that cannot conduct electricity.                           ……… and ………

A

E
C D

B

F

Figure B3.1

adults with 
fins and gills

have a
naked skin

have skin 
with fur

have skin 
with feathers

have a 
leathery skin

do not lay eggs with 
shells

lay eggs with shells

adults without 
fins and gills

animals with backbones

Breptiles
amphibians

ith f th
C

A
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(b) Sodium reacts vigorously with water. Element A also reacts with water.

Explain why element A is able to react with water just like sodium. [2]

………………………………………………………………………………………………

………………………………………………………………………………………………

B5 (a) State two differences between a compound and a mixture. [2]

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

(b) Figure B5.1 shows students’ drawings of particles in some substances.

Figure B5.1

Which of the students’ drawings, A, B, C, D, E or F, best represents

(i) an element ...…………. [1]

(ii) a mixture of one element and two compounds ...…………. [1]

(ii) a mixture of compounds. ...…………. [1]
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B6 (a) A spoonful of sugar is added into a beaker of water, and stirred until all sugar has 
dissolved. 
Explain why this is considered a physical change. [1]

………………………………………………………………………………………………

………………………………………………………………………………………………

(b) Magnesium metal was added to a beaker of hydrochloric acid. Bubbles of gas and a 
rise in temperature of the reaction mixture was observed. 

(i) Name the gas that is formed in the reaction between magnesium and 
hydrochloric acid. [1]

……………………………………………………………………………………………

(ii) Describe the test and observation for the gas that is produced in (b)(i). [2]

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) Write a word equation for the chemical reaction occurring between magnesium 
and hydrochloric acid. [1]

……………………………………………………………………………………………

(iv) Magnesium hydroxide (alkali) is also able to react with hydrochloric acid.
Name the type of reaction between magnesium hydroxide and hydrochloric 
acid. [1]

……………………………………………………………………………………………

End of Section B
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Section C [40 marks]
Answer C1 and any three questions in the space provided.

C1 Joel was doing an experiment to investigate how temperature of water affects the 
solubility of a salt. He used three different salts and the results are shown in C1.1.

Figure C1.1

With reference to Figure C1.1, answer the following questions.

(a) Suggest a possible hypothesis for this experiment. [1]

………………………………………………………………………………………………

(b) Describe the relationship between temperature of the water and the solubility of 
the potassium nitrate salt.

[1]

………………………………………………………………………………………………

……………………………………………………………………………………………

(c) Complete Table C1.2.

temperature / °C most soluble least soluble

20

100

Table C1.2

[2]

solubility / (g/cm3)

temperature / °C

key 
     potassium nitrate
     copper sulfate
     sodium chloride

potassium nitrate

copper sulfate

sodium chloride
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(d) Name the salt with solubility most and least affected by temperature. [2]

(i) most affected by temperature: ..……………………………………………

(ii) least affected by temperature: ……………………………………………..

(e) State one other factor that needs to be kept constant throughout this experiment. [1]

………………………………………………………………………………………………

(f) Joel conducted another experiment to investigate the rate sugar crystals
dissolves in 100 cm3 of water at a temperature of 40 °C.

30 g of sugar crystals were added separately to three beakers of 100 cm3 of 
water. Table C1.3 shows the different conditions used for each beaker.

Table C1.3

beaker conditions

A small sugar crystals with stirring

B small sugar crystals without stirring

C large sugar crystals without stirring

State which beaker, A, B or C, do the sugar crystals have the highest rate of 
dissolving. Explain your answer.  [3]

……….……………………………………………………………………………………...

……….……………………………………………………………………………………...

……….……………………………………………………………………………………...

……….……………………………………………………………………………………...

……….……………………………………………………………………………………...

C2 Erina noticed that certain parts of her father’s car door have started to rust. 

(a) Name the process that caused the formation of rust on the car door. [1]

………………………………………………………………………………………………
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(b) Erina read that Coca-Cola can be used to remove the rust on the car door. Using 
a cloth and a bottle of Coca-Cola, she managed to remove some rust. 

Table C2.1 shows some of the ingredients present in Coca-Cola. 
She deduced that the key ingredient to remove rust should have a pH less 
than 7.

water
high fructose corn syrup

phosphoric acid
stabiliser

Table C2.1 

(i) Suggest which ingredient might be responsible for removing rust. [1]

……….………………………………………………………………………………

(ii) Explain why the ingredient in (b)(i) is able to remove rust. [1]

……….………………………………………………………………………………

(iii) State the observation when a few drops of Universal indicator is added to a 
sample of Coca-Cola.

[1]

……….………………………………………………………………………………

(c) While preparing food for her father, Erina accidentally spilt some lemon juice onto 
some baking soda (sodium bicarbonate). She noticed bubbles forming on the 
surface of the baking soda. Lemon juice contains citric acid. 

(i) Write a word equation for the reaction between lemon juice and baking 
soda. 

[1]

……….………………………………………………………………………………

(ii) Describe the test and observation for the gas formed from the reaction 
between lemon juice and baking soda. 

[2]

……….………………………………………………………………………………

……….………………………………………………………………………………

(d) Erina was working in the lab when she found two unlabelled bottles. One of the 
bottles contains water, while the other contains sulfuric acid.

Describe how Erina can distinguish the two bottles using only blue and red litmus 
paper. 

[3]

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………
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C3 Figure C3.1 shows part of a food web in a freshwater ecosystem.

Figure C3.1 

(a) State the primary and secondary consumers in this food web. [2]

Primary consumers : ……….……………………………………………………………

Secondary consumers: ….………………………………………………………………

(b) State the percentage of energy that the kingfisher obtains from the algae, 
assuming that the algae starts with 100% energy.

[1]

………………………………………………………………………………………………

(c) Explain why the maximum number of trophic levels found in this food web does 
not exceed four.

[2]

………………………………………………………………………………………………

………………………………………………………………………………………………

(d) State and explain how a drastic increase in the population of freshwater shrimp 
would affect the population size of water beetles. 

[3]

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

(e) Freshwater shrimps are decomposers in the freshwater system.

(i) State the role of decomposers in ecosystems. [1]

……….………………………………………………………………………………

(ii) Name two products formed from decomposition. [1]

……….………………………………………………………………………………
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C4 Vivian wanted to find out which type of fertilisers will enable her plants to grow
healthily. She suggests that brand Y is the best fertilizer. 
Table C4.1 shows growth in height of the different types of plants in a week according 
to the brand of fertilizer used, the amount of the fertilizer and the type of soil used.

Table C4.1 

brand of 
fertiliser

amount  of 
fertiliser/ g type of plant type of 

soil
growth in height of 

the plant / cm
W 2.0 money plant peat 3.4

X 2.4 morning glory peat 3.0

Y 2.2 chili peat 4.9

Z 2.1 rose peat 1.8

(a) Suggest a hypothesis that Vivian can use for this experiment. [1]

………………………………………………………………………………………………

(b) State one factor she kept constant in the experiment. [1]

………………………………………………………………………………………………

(c) State and explain if this experiment is fair. [2]

………………………………………………………………………………………………

………………………………………………………………………………………………

(d) Suggest one other factor not stated in Table C4.1 that she needs to keep 
constant to ensure that the experiment is fair. [1]

………………………………………………………………………………………………

(e) Vivian was trying to determine the different factors that will affect an experiment.
Identify the independent, dependent and controlled variables in the following 
experiments. 

(i) The rate of decomposition by bacteria is dependent on the volume of 
oxygen present in a sealed petri dish. [2]

independent variable: ..………..………………………………………………….

dependent variable: …………...………………………………………………….

(ii) The mass of catalyst will affect the volume of oxygen produced by the 
decomposition of 100 cm3 of hydrogen peroxide. 

[3]

independent variable: ..………..………………………………………………….

dependent variable: …………...………………………………………………….

controlled variable: ……………………………………………………………….
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C5 (a) Figure C5.1 shows a dichotomous key of plants found in a forest. 

Figure C5.1

Study Figure C5.1 and answer the following questions.

(i) State one similarity and one difference between the orchid plant and the 
pine tree. 

[2]

similarity:

……….………………………………………………………………………………

……….………………………………………………………………………………

difference: 

……….………………………………………………………………………………

……….………………………………………………………………………………

(ii) A new species of plant was discovered. The plant has bright yellow 
star-shaped flowers and berry-like fruits with seeds inside.
Place an ‘x’ into the dotted box in Figure C5.1 to indicate where this plant 
should be placed in the dichotomous key. [1]

plants 

non-flowering
plants

no true roots has true roots

plants with seeds

flowering plants

seedless plants

orchid plant pine tree clubmoss bird’s nest fern
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(iii) The following information is given about three organisms:

The pitcher plant is a flowering carnivorous plant that traps insects by luring 
them into modified leaves shaped as a pitfall trap.

The Venus flytrap is a flowering carnivorous plant. The hairs on the leaves 
are stimulated when an insect walks on it, causing the trap structure to 
close. 

The truffle is a fungus that grows on tree roots and disperse spores as a 
mean of reproduction. 

Using the above information, create a dichotomous key for the pitcher 
plant, Venus flytrap and truffle. [3]

(b) Biodiversity is important to maintain a stable system in nature as all the species 
are interdependent. 

(i) State one reason why biodiversity is beneficial to humans. [1]

……….………………………………………………………………………………

(ii) State one threat to biodiversity and explain how it can affect biodiversity. [2]

……….………………………………………………………………………………

……….………………………………………………………………………………

……….………………………………………………………………………………

(iv) State one method to preserve biodiversity in Singapore. [1]

……….………………………………………………………………………………

End of Paper
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Sect B [30M]

Qn Answer Mark

B1a

biohazard Toxin, microorganisms, 
virus, blood, urine

explosive flash powder

toxic methanol/ cyanide/ mercury, 
carbon monoxide/ chlorine

6c – 3
4-5c – 2
2-3c – 1
0-1c – 0

B1bi Non-luminous flame is hotter than luminous flame/

Non-luminous flame does not produce soot but luminous flame 
produces soot./

Non-luminous flame burns with an blue flame but luminous flame 
burns with a yellow flame. 

Any 2 –
2 

B1bii A luminous flame can be seen clearly so that other students are 
aware that the Bunsen burner is turned on. 
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B2a Photosynthesis occurs in the presence of light./ Respiration 
occurs all the time.

1

B2bi 1

B2bii B.
The plant will photosynthesise in the presence of sunlight and
release oxygen.

1
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B2biii C.
Both the plant and the water snail will respire and release carbon 
dioxide.

1
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1
1
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Compounds have fixed melting and/or boiling point but 
mixtures do not have fixed melting and/or boiling 
points/mixtures have a range of melting and/or boiling points . 

Compounds are separated by chemical means or electricity but 
mixtures are separated by physical methods/ physical 
means/separation technqiues.

Compounds are formed by chemical reactions but mixtures are 
formed by physically mixing substances together. 
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B6a The process/change is reversible./ No heat or light is given out. 
/No new products are formed

1

B6bi Hydrogen gas 1
B6bii Place a lighted splint at the mouth of the test tube.

A ‘pop’ sound is heard. 

[Award ecf based on (b)(i)]

1
1 

B6biii 1
B6biv Neutralization 1

Section C [40M]

Qn Answer Mark

C1a As temperature of water increases, solubility of salt increases. 
[Any reasonable hypothesis]

1

C1b The higher the temperature, the higher the solubility of potassium 
nitrate./ 
The lower the temperature, the lower the solubility of the potassium 
nitrate.

1

C1c temperature / °C most soluble least soluble

20 sodium chloride copper sulfate

100 potassium nitrate sodium chloride

2

C1d Most affected by temperature: potassium nitrate
Least affected by temperature: sodium chloride

1
1 

C1e Volume of water 1
C1f Beaker A

Smaller sugar crystals have larger surface area to volume ratio and 
stirring increases rate of dissolving.

1
1 
1 
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C2a Oxidation. 1

C2bi Phosphoric acid. 1
C2bii It is acidic/an acid and reacts with the rust, hence removing rust 1

C2biii The Universal turned red/orange/yellow. 1

C2ci l dioxide
OR
a

1

C2cii Bubble the gas into limewater.
A white precipitate is formed. 

1
1 

C2d Dip blue and red litmus paper into both bottles.

For the bottle containing sulfuric acid, the blue litmus paper will turn 
red and red litmus paper will remain red

For the bottle containing water, blue litmus paper remains blue and red 
litmus paper remains red.

1

1 

1 

C3a Primary consumers: freshwater shrimps/ water beetle/ snail
Secondary consumers: small fish/ frog

1
1 

C3b 0.1% 1
C3c There is 90% energy loss at each trophic level. 

It is not energy-efficient for the food web to exceed four.
1
1

C3d The increase in freshwater shrimp would cause a decrease in the 
population of algae as the freshwater shrimp feeds on the algae. 

This would cause a decrease in the population of water beetles as 
there would be less food/algae for the water beetles. 

1

1 
1 

C3ei Decomposers break down complex nutrients in faeces and dead 
organisms.

1

C3eii Carbon dioxide and soluble mineral salts are produced from 
decomposition
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C4a Brand Y is the better fertilizer compared to the rest / Brand Y is the 
best fertiliser.

1

C4b The type of soil used 1
C4c Not a fair experiment

She did not use the same amount of fertilizer / the same type of 
plants

1
1 

C4d The temperature of the surrounding/
The amount of water given to the plants/ 
The amount of sunlight the plants are exposed to/  
The amount of air the plants are exposed to
* Answer should be of a different point mentioned in part (c)

Any 1 – 1

C4ei Independent variable: volume of oxygen

Dependent variable: rate of decomposition

1

1 

C4eii Independent variable: mass of catalyst

Dependent variable: volume of oxygen

Controlled variable: volume of hydrogen peroxide

1

1 

1

C5ai Similarity: They are both plants that produces seeds.
[Reject: they are both plants]

Difference: The orchid plant is a flowering plant but the pine tree is a 
non-flowering plant.

1

1 

C5aii X below orchid plant 1
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C5aiii

[Any suitable description based on question ]

3
(1 for each 

correct 
plant)

C5bi It provides food / medicine / raw materials 1

C5bii Spreading of diseases will causes the species to weaken and die 
out.

Overhunting of animals for meat and fur will cause decrease in 
population. 

Loss/change of habitat will lead to animals to lose their source of 
food and homes.

Introduction of Invasive species will lead to competition and/or 
predation of local species.

threat – 1

Corr expln 
– 1

C5biii Volunteering with wildlife conservation groups/

Limiting use of natural resources/ 

Stop introduction of invasive species. 

[Any reasonable answer]

Any 1 – 1M

organisms

non-
carnivorous

carnivorous

hair no hair

Venus 
fly trap

pitcher 
plant

truffle
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2

Answer all the questions with the most suitable option A, B, C or D.

1 As a scientist, which of the following steps should you take when the experimental results 
do not support your hypothesis?

A Repeat the experiment.
B Discard the experimental results.
C Refine the hypothesis and test it again.
D Change the experimental results to explain the original hypothesis.

2 In the laboratory, David sees a substance in a bottle with the following symbol:

What is a safety precaution that he should take when handling this substance?

A Wear rubber gloves
B Wear safety goggles
C Keep away from open flames
D Avoid breathing in vapours produced by the substance

3 Which of the following is a suitable hypothesis for a scientific experiment?

A Which tastes better, Pepsi or Coke?

B Will adding fertilizer cause plants to grow taller?
C Atomic bombs are bad because they kill people.
D Plants which are exposed to more sunlight will grow taller.
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4 In a research project on plant fertilisers, Samantha conducted an experiment to determine 
which brand of plant fertiliser would cause plants to grow the tallest in a certain period of 
time.

Which of the following is the dependent variable in Samantha’s experiment?

A The mass of the plants 
B The height of the plants 
C The amount of time taken
D The brand of plant fertiliser

5 Which part of the Bunsen burner is adjusted to open or close the air hole?

A Base
B Barrel
C Collar

D Gas tap

6 Which of the following apparatus is the most suitable for measuring the depth of a test 
tube?

A Pipette

B Burette
C Metre rule
D Vernier calipers

7 Many apparatus used in a laboratory are made of glass.

Which property of glass does not explain why it is used to make laboratory apparatus?

A It is brittle.
B It is transparent.
C It is resistant to corrosion.
D It has a high melting point.
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8 Which of the following shows the correct SI units for length, mass and temperature?

Length Mass Temperature
A m g °C
B m kg K
C cm g °C
D cm kg K

9 Two blocks of the same size were made of ebony wood and pine wood respectively. The 
block of ebony wood had a mass of 10 g while the block of pine wood had a mass of 5 g.

Which of the following statements is true?

A Pine wood is half as dense as ebony wood.
B Pine wood has the same density as ebony wood.
C Pine wood is two times as dense as ebony wood.
D Pine wood is four times as dense as ebony wood.

10 A section of a Vernier calipers is shown below.

What is the reading shown on the Vernier calipers?

A 10.20 cm
B 10.02 cm
C 11.20 cm
D 11.02 cm
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11 A section of a measuring cylinder containing water is shown below.

What is the volume of water in this measuring cylinder?

A 64.0 cm3

B 65.0 cm3

C 75.0 cm3

D 76.0 cm3

12 The same ball of density 1.3 g/cm3 was placed in beakers containing liquids P and Q as 
shown below.

Which of the following statements about liquids P and Q can be deduced?

A Liquid P is water.
B Density of P is less than Q.
C They have the same density.
D Density of P is twice that of Q.

ball

ball

Liquid P Liquid Q
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13 Which of the following best describes an organ?

A Similar cells working together
B Similar tissues working together
C Different tissues working together
D Different systems working together

14 The information below shows how a multicellular organism is formed.

X Y

Which of the following pairs would be the best examples of X and Y?

X Y
A Blood Circulatory system
B Heart Circulatory system

C Skin Digestive system
D Stomach Digestive system

15 Which organelle is responsible for plants having the ability to make their own food?

A Leaf 
B Vacuole 
C Nucleus
D Chloroplast
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Refer to the dichotomous key below for Questions 16 and 17.

16 Which group would a shrimp fall under?

A Group 1
B Group 2
C Group 3
D Group 4

17 Which of the following invertebrates does not fall under any of the above groups?

A Ants

B Spiders
C Scorpions
D Earthworms

invertebrates

without jointed legs with jointed legs

eight legsmore than eight legsGroup 1

Group 4live on land live in water

Group 3  Group 2 
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18 Reptiles and amphibians are two distantly related groups of animals.

Which of the following statements is not true?

A Both reptiles and amphibians are cold blooded.
B Both reptiles and amphibians reproduce by laying eggs.
C Reptiles have dry, scaly skin while amphibians have moist skin.
D Reptiles breathe through lungs while amphibians breathe through gills.

19 Which of the following substances is made of up four elements?

A P4

B CH3Cl

C NH4NO3

D NaH2PO4

20 When a strip of magnesium ribbon was heated in air, it burned brightly to form a white 
powder.

Which statement is true?

A The white powder is a mixture.

B The white powder is a compound.
C The white powder is a new element.
D The white powder has similar properties to magnesium.

21 Which of the following is not a mixture?

A Air

B Steel
C Salt water

D Carbon dioxide
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22 The diagram below shows the outline of the Periodic Table.

P S

R

Q

T

Which pair of elements belongs in the same Period?

A P and Q
B P and R
C P and S
D S and T

23 Which of the following correctly describes a change in properties going from left to right 
across the Periodic Table?

A The elements change from solid to gas.

B The reactivity of the elements decreases.
C The elements change from metals to non-metals.
D The electrical conductivity of the elements increases.

24 Which of the following statements about solutions and suspensions is true?

A Suspensions are homogenous mixtures.
B Suspensions do not allow light to pass through.
C Suspensions cannot be separated into their components by filtration.
D Solutions can only be separated into their components by chemical methods.
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25 Which of the following is not a property of most metals?

A They are shiny.
B They are brittle.

C They have high melting and boiling points.
D They are good conductors of heat and electricity.

26 In an experiment to determine the solubility of different substances in 100 cm3 of water, 
the following results were obtained.

Substance P Q R S
Mass dissolved in 100 cm3 of water / g 2 6 5 9

What is the arrangement of the substances in order of increasing solubility in water?

A P, R, Q, S
B R, P, Q, S
C Q, P, S, R
D S, Q, P, R

27 Which of the following diagrams represents a mixture of two elements?

              A                                   B                                   C                                 D
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28 In which of the following set-ups will 1 g of sugar take the longest time to dissolve?

                                        A                                                    B

                            C                                                      D

29 Iodine was dissolved in water.

Which of the following correctly identifies the solute, solvent and the solution?

Solute Solvent Solution
A Iodine Iodine and water Water

B Water Iodine Iodine and water
C Iodine and water Water Iodine

D Iodine Water Iodine and water

30 Which property of a solid shows that it is a pure substance?

A It sinks in oil.
B It is a white powder. 
C It melts at exactly 308 °C.
D It dissolves completely in water.

END OF PAPER

sugar 
(1 g)

sugar 
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sugar 
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water at 
25 oC

water at 
70 oC

water at 
70 oC
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SECTION A (30 marks)

Answer all the questions in this section.

1 Matt and his classmate Cassie were conducting an experiment which required 
them to heat a substance in a test tube during a science practical lesson.

(a) Matt was heating the test tube over the Bunsen burner when the hot test tube
burned his hand.

Suggest what he should have done instead to carry out the experiment
safely. [1]

(b) Cassie, on the other hand, was observing her test tube carefully during the
experiment and noticed that the bottom of the test tube was covered in a
layer of black powder after some time.

State and explain the type of flame that she was using to heat the test tube. [2]

2 Convert the following values into the units specified.

(a) 8460 mm = m [1]

(b) 3060 s = hours [1]

(c) 750 cm3 = m3 [1]

(d) 580 kg/m3 = g/cm3 [1]
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3 Xavier conducted an experiment to test his hypothesis that sugar dissolves better 
in water than in oil.

(a) State the independent variable of this experiment. [1]

(b) State the dependent variable. [1]

(c) State two variables which should be kept constant in this experiment. [2]

4 The four solid materials below were tested for hardness using the ‘scratch test’.

Copper   Wood   Plastic   Steel

The results of the test were as follows:

- Copper scratched all the other materials except steel.
- Steel scratched all the other materials.
- Plastic scratched the wood, but not the copper.
- Wood would not scratch any of the other materials.

(a) Explain which of the four materials is the hardest. [1]

(b) Rank the four materials in order of increasing hardness. [1]
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5 Andrea wanted to find the density of a paperweight.

(a) First, she measured the mass of the paperweight.

Name the instrument that she used to find its mass. [1]

(b) Next, she used a displacement can to measure its volume as shown below.

Identify one error with her experimental set-up and state how it would affect 
the volume measured. [2]

(c) Andrea then tried to measure the density of a block of Styrofoam.

Explain whether the same method used in (b) would work. [2]

(d) Name the part of a Vernier calipers which could be used to measure the
thickness of a block of Styrofoam. [1]

Set-up before the object
was placed in the
displacement can

Set-up after the object
was placed in the
displacement can
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6 The diagrams below show labels found on two bottles of vitamin supplements.

                 

(a) Explain whether vitamin supplements are a pure substance or a mixture. [1]

(b) Describe one method to prove whether the vitamin supplements in a bottle 
are a pure substance. [2]

(c) Biotin has the chemical formula C10H16N2O3S. 

(i) State and explain whether it is an element, compound or a mixture. [3]

(ii) Calculate the total number of atoms in one molecule of biotin. [1]
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7 The following diagrams show 6 different types of cells.

Using the letters A to E, answer the following questions. You may use each letter 
once, more than once, or not at all.

(a) Identify the cell(s) which do(es) not have a nucleus. [1]

(b) Identify the cell(s) which belong(s) to the nervous system. [1]

(c) Identify the cell(s) which can be found in all human beings. [1]

(d) Identify a cell that can be found in more than one organ system in the human
body. [1]

A B C

D E
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SECTION B (40 marks)

Answer Q8 and any 3 other questions in this section.

8 The graph below shows the solubility of some substances in water.

(a) Describe the general relationship between the solubility of solids and the
temperature of water, as shown in the graph. [1]

(b) Identify the substance which has the highest solubility at 70 °C, and state the mass
of the substance that can be dissolved in 100 cm3 of water at 70 °C. [2]

(c) State the temperature at which all three solids have approximately the same
solubility. [1]
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8 (d) Potassium chloride (KCl) is gradually added to hot water at 80 °C until no more 
dissolves.

Describe what would be observed if the resulting solution is then allowed to cool 
to 30 °C. [1]

(e) Rachel measured 150 cm3 of water into a beaker at 20 °C and stirred 100 g of 
potassium nitrate (KNO3) into it. She observed that the mixture was cloudy.

Calculate the volume of water that she would need to add, without changing the 
temperature, to ensure that the mixture becomes clear. [3]

(f) Two students made the following statements about the solubility of sodium chloride 
(NaCl).

State and explain whether they are correct.

(i) Joanne: “Increasing the volume of the solvent will not increase the solubility 
of sodium chloride.” [1]

(ii) Satish: “Stirring faster will cause sodium chloride to become more soluble.” [1]
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9 (a) The diagram below shows a newly discovered cell. A biologist is asked to classify 
it either as a plant cell or an animal cell.

(i) Give two reasons why this cell might be classified as a plant cell. [2]

(ii) Explain why this cell is unlikely to be a unicellular organism. [2]

(b) In an experiment, red blood cells and leaf cells were placed on two different glass
slides with distilled water. After some time, they were observed under a
microscope. The red blood cells were found to have burst, while the leaf cells
remained intact.

(i) State and explain which feature of a leaf cell allowed it to remain intact. [2]

(ii) Predict what would happen if the cell in (a) was placed in distilled water for
some time. [1]

(c) (i) A root hair cell is a type of specialised plant cell.

State and explain which feature of a typical plant cell might be absent in a 
root hair cell. [1]

(ii) Describe and explain how a root hair cell is adapted to perform its function. [2]

empty space with some 
starch particles

green structures

thin membrane
large space with some 
starch particles

thin membrane

green structures
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10 Dichotomous keys are often used to classify things or organisms into groups.

(a) Complete the dichotomous key in the space below by classifying the following
organisms: [5]

Ostrich    Seagull    Hibiscus

Oak fern   Koala    Platypus

(b) Describe one difference between ferns and mosses. [1]

(c) Describe two similarities between fish and reptiles. [2]

(d) Multicellular organisms have different types of specialised cells. Explain the
importance of division of labour in a multicellular organism. [2]

Organisms
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11 (a) Name the apparatus used in the diagram below. [2]

A

B

C

D

(b) State and explain the type of flame that should be used to remove water from a
salt solution. [2]

(c) Donovan used the set-up above to heat a salt solution. After some time when all 
the water had boiled off, he noticed that a white solid remaining in apparatus C.

Explain whether the properties of the white solid would be similar to that of the salt
solution. [1]

A

B

C

D
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11 (d) In the space below, draw and label an experimental set-up to separate a mixture 
of sand and water. [5]
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12 (a) The table shows the densities of some substances at room temperature

substance density / g/cm3

mercury 13.6

gold 19.3

copper 8.9

teak wood 0.8

alcohol 0.79

Using               to represent the solid objects gold, copper and teak wood, complete 
and label the diagram below showing the positions of the substances as they are 
mixed and allowed to settle in a beaker containing alcohol and mercury. [3]

mercury

alcohol
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12 (b) Ten identical glass marbles of equal volume were immersed in a measuring 
cylinder containing 30 cm3 of water as shown.

(i) Calculate the volume of one marble, showing all necessary working. [2]

(ii) The average mass of one marble is found to be 5.2 g. Calculate the density
of the glass used to make the marbles. [1]

(iii) Explain why the volume of ten marbles is measured instead of one marble. [1]

(c) Another pack of ten marbles was measured, and the density of the marbles in the
second pack was found to be 3.85 g/cm3.

Suggest whether these marbles are likely to be from the same manufacturer as
the marbles in (b). [1]
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12 (d) Glass can also be moulded into different shapes. Glass is used in the making of 
optical fibers, which are used to transmit data in the form of light signals over long 
distances in telecommunications.

(i) Suggest one property of optical fibers which is not typical of glass. [1]

(ii) Optical fibers can replace copper wire for the transmission of light signals,
but not in applications such as the wires for electrical appliances.

Suggest why this is so. [1]

END OF PAPER
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QAnswers for Secondary 1 Express Science MYE P1 2018

1. C 11. A 21. D

2. C 12. B 22. C

3. D 13. C 23. C

4. B 14. A 24. B

5. C 15. D 25. B

6. D 16. C 26. A

7. A 17. A 27. B

8. B 18. D 28. A

9. A 19. D 29. D

10. B 20. B 30. C

Answers for Secondary 1 Express Science MYE P1 2017

Section A Remarks
A1 (a)

(b)
He should have used a test tube holder to hold the test tube over the flame.
Luminous flame; [1]
A luminous flame produces soot. [1]

[1]
[2] 

A2 (a)
(b)
(c)
(d)

8.46 m
0.850 h
0.000750 m3

0.580 g/cm3

[1]
[1]
[1]
[1]
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A3 (a)
(b)
(c)

The type of solvent
The solubility of sugar / the mass of sugar dissolved in a given/fixed volume
Temperature / Volume of solvent

[1]
[1]
[2]

A4 (a)
(b)

Steel as it scratched all the other materials.
Wood, plastic, copper, steel

[1]
[1]

A5 (a)
(b)

(c)

(d)

Electronic balance / beam balance
The displacement can was not filled up to the spout; [1]
This would cause the volume measured to be lower. [1]
The method would not work as Styrofoam has a lower density than water; 
[1]
Styrofoam would float/not be fully submerged in the water. [1]
The outside jaws

[1]
[2]

[2]

[1]

A6 (a)

(b)

(c)(i)

  (ii)

Vitamin supplements are a mixture/not a pure substance as they do not 
have a fixed composition. 
Carry out paper chromatography on a sample of the vitamin supplement; [1]
A pure substance would produce only one  spot on the chromatogram / a 
mixture would produce more than one spot. [1]
It is a compound.; [1]
It consists of more than one element ; [1]
It has a fixed composition. [1]
10+16+2+3+1 = 32 atoms.

[1]

[2] 

[3] 

[1]
A7 (a)

(b)
(c)
(d)

D
C 
C, D, and E
E 

[1]
[1]
[1]
[1] 
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Section B Remarks
B8 (a)

(b)
(c)
(d)
(e)

(f) (i)

  (ii)

The higher the temperature, the greater the solubility of the solids. (or 
vice versa)
KNO3 [1]; 125 g. [1]  
25-30 °C
Solid would form and settle at the bottom of the mixture.
Mass of KNO3 dissolved in 100 cm3 of water at 20 °C = 30 g (from
graph) [1]
Total volume of water needed to dissolve 100 g of KNO3 at 20 °C
= 100 x 100

30
= 333 cm3 [1]

Volume of water needed to be added
= 333 – 150 = 183 cm3 [1]
Increasing the volume of the solvent will increase the total mass of 
sodium chloride that can be dissolved. However, the solubility will 
remain the same, hence she is correct.
Stirring faster may increase the rate of dissolving.
However, the solubility of sodium chloride will still remain the same, 
hence he is wrong.

[1]

[2]
[1]
[1]
[3] 

[1]

[1]

B9 (a) (i)

 (ii)

(b) (i)
(ii)

(c) (i)

It has green structures, which are chloroplasts.; [1]
It also has a single large vacuole, which is shown in the diagram as 
a large space containing starch particles. [1]
It does not have a nucleus.; [1]
This means that it is unable to reproduce itself, and all living things 
must be able to reproduce. [1]
The cell wall [1]; it enables the cell to maintain its regular shape. [1]
It would burst.
Chloroplasts; root hair cells are not exposed to sunlight and do not 
need to photosynthesise. 

[2]

[2]

[2]
[1]
[1] 

20 °C 
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 (ii) It has an elongated shape. [1]; This increases its total surface area 
/ surface area to volume ratio allowing it to better absorb water and 
mineral salts. 

[2] 

B10 (a)

1. For classifying “organisms” into “can/cannot produce own food”
2. For classifying “cannot produce own food” into “has feathers” and 

“has hair” 
3. For classifying “can produce own food” into “flowering” and “non-

flowering” – Hibiscus and oak fern
4. For classifying “has feathers” into “can fly” and “cannot fly” – seagull 

and ostrich
5. For classifying “has hair” into “Lays eggs” and “gives birth to young”

– platypus and koala
Accept other reasonable characteristics

[5]

Flowering Non-flowering

Organisms

Can produce own food

Cannot produce own food

Has feathers Has hair Oak fernHibiscus

Can fly Cannot fly Gives birth to youngLays eggs

Seagull Ostrich KoalaPlatypus

1 

2 
3 

4 5 
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(b)
(c)

(d)

Ferns have true roots while mosses do not.
Fish and reptiles both reproduce by laying eggs;
Fish and reptiles are both cold-blooded.
In a multicellular organism, specialised cells are adapted for their
specific/different functions;
This allows the organism as a whole to function effectively and 
efficiently./ This allows different functions to be carried out at the 
same time.

[1]
[2] 

[2] 

B11 (a)

(b)

A – retort stand
B – Bunsen burner
C – round-bottom flask 
D – tripod stand
A non-luminous flame; It burns with a hotter flame and thus is better 
for heating.

[2]

[2] 

1m for every 2 correct

(c)

(d)

The properties would be similar, as the properties of a mixture are 
similar to those of its components.

[1]

[5] [1 mark for all diagrams drawn correctly]
[1 mark for each correctly drawn and labelled apparatus: 1) 
filter funnel, 2) filter paper, 3) beaker]
[1 mark for labelling residue and filtrate]
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B12 (a) [3]

(b) (i)

(ii)

Total volume of ten marbles = 45 – 30 = 15 cm3   [1]
Volume of one marble = 15 ÷ 10 = 1.5 cm3 [1]
Density = 5.2 / 1.5 = 3.47 g/cm3 (to 3 s.f.)

[2]

[1]
(iii)

(c)

(d) (i)
(ii)

This would minimise errors and increase reliability.
No, they are not likely to be from the same manufacturer, as the 
density of the glass used is different.
They are flexible.
The cables for household appliances must be able to conduct 
electricity. Copper is a metal and is a good conductor of electricity,
while glass is a poor conductor of electricity. 

[1]
[1]

[1]
[1]

mercury

alcohol

gold

teak wood copper

[2]]]]
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1 What should not be done in a Science laboratory?

A begin an experiment without instructions and permission from the teacher

B refrain from eating or drinking in the Science laboratory

C wash your hands and clean up your work area after an experiment

D wear goggles when heating or mixing chemicals

2 Which one of the following describes the safest way of heating water in a test tube?   

A fill the test tube halfway and hold the test tube at 45° angle 

B fill the test tube halfway and hold the test tube upright

C fill up the whole test tube and hold the test tube at 45° angle

D fill up the whole test tube and move it in and out of the flame

3 Arrange the following steps in the correct order to light a Bunsen burner.

1 Close the air-hole.
2 Open the air-hole.
3 Place the lighter above the barrel.
4 Turn on the gas tap and light up the Bunsen burner.

A 1, 4, 3, 2

B 1, 3, 4, 2  

C 2, 3, 4, 1

D 2, 4, 3, 1

4 Which of the following mixtures can be separated by adding water, stirring and filtering?

A copper and zinc

B salt and sugar

C salt and sand

D sand and chalk
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5 A N95 respirator uses a special filter to protect the wearer from 95 % of airborne particles 
when worn correctly. 

Which statement best explains why the N95 respirator is not 100 % effective?

A Some particles are not solid substances and cannot be filtered.

B Some particles are small enough to pass through the filter.

C Some particles may still enter the respiratory system from other parts of the body.

D The mask is designed to only filter 95 % of the particles and hence the name N95.

6 Which of the following methods can be used to separate a mixture of powdered iron and 
sand? 

A filtration

B distillation

C magnetic attraction

D chromatography

7 The diagram shows a separation technique used to obtain tea.

Which one of the following is correct?

tea tea leaves boiling water

A filtrate residue solution

B filtrate residue solvent

C residue solution solvent

D solution solute solvent

tea leaves

filter funnel

boiling water

tea
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8 Compound Q melts at 78 °C and boils at 124 °C and is insoluble in water. 

Which apparatus can be used to obtain pure Q from a mixture of Q and water?

      A                                B                             C                                D

9 Which of the following shows an element, a compound and a mixture?

element compound mixture

A carbon monoxide magnesium oxide milk

B boron bronze copper

C nitrogen gas water fizzy drink

D sodium air water

10 Which one of the following substances contains the least number of elements?

A CH3COOH

B C80

C NaHCO3

D NaBr
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11 Which of the following represents a mixture of two elements?

A

B

C

D

12 A hydrocarbon is a compound that contains hydrogen and carbon atoms only. 

Which of the following statements about a hydrocarbon is true?

A A hydrocarbon cannot be separated by physical methods.

B A hydrocarbon cannot be decomposed by strong heating in air.

C Hydrogen and carbon atoms in hydrocarbons are present in variable proportions.

D Hydrogen and carbon atoms in hydrocarbons are not chemically combined 
together.

13 Which of the following statements best supports the idea that matter is made up of small 
particles at constant random motion?

A Gases are usually lighter than liquids.

B If a bottle of perfume is opened, the smell spreads quickly.

C Metal expands when heated.

D Water molecules always fill the space available to it.
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14 Which of the following arrangements identifies correctly the energy levels of the particles 
in the three states of matter?

        most energy                                            least energy

A solid liquid gas

B liquid solid gas

C gas solid liquid

D gas liquid solid

15 Dry ice sublimes at room temperature.

Which statement describes the change in state when dry ice sublimes?

A Dry ice changes from gaseous to solid state.

B Dry ice changes from liquid to gaseous state.

C Dry ice changes from solid to gaseous state.

D Dry ice changes from solid to liquid to gaseous state.
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Section A [15 marks]

1 The diagrams below show labelled bottles containing substances found in the Science 
laboratory.

(a) Which bottle needs to be kept away from any open heat source?

……………………………………………………………………………………………. [1]

(b) Describe the nature of the hazardous substance in

(i) bottle A: ……………………………………………………………………….. [1]

(ii) bottle D:     ……………………………………………………………………….. [1]

(c) If the substance in bottle C comes into contact with your hand, what should you 
do?

..........……………………………………………………………………………………..

..........…………………………………………………………………………………….. [1]

(d) Explain why unused chemicals should not be poured back into the bottles.

..........……………………………………………………………………………………..

..........……………………………………………………………………………………..
[total: 5 marks]

[1]

bottle A bottle B bottle C bottle D
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2 The police investigated a case of food poisoning caused by a particular brand of 
coloured sweets. The local food inspector made chromatograms of the food colourings 
in the sweets to test for the presence of banned food colourings, which were suspected 
to be a likely cause of food poisoning.

The results of the chromatography are shown below. 

(a) Using the results in the chromatogram, 

(i) which coloured sweets appear to contain only a single food colouring?

..........…………………………………………………………………………….. [1]

(ii) what food colours are present in sweet G?

..........…………………………………………………………………………….. [1]

(iii) which coloured sweets definitely contain banned food colouring?

..........…………………………………………………………………………….. [1]

x
red

x
yellow

x
blue

x
green

x
sweet

E

x
sweet

F

x
sweet

G

x
sweet

H

x
red

x
yellow

x
blue

permitted food 
colours

dyes extracted from 
sweets

banned food 
colours

starting 
line



4

(b) The experiment did not give any useful information about the sweet E.

Explain why.

..........……………………………………………………………………………………..

..........…………………………………………………………………………………….. [1]

(c) The starting line must be drawn in pencil. 
Is the statement above correct? Explain your answer with a reason.

..........……………………………………………………………………………………..

..........…………………………………………………………………………………….. [1]

(d) The green permitted food colouring remained undeveloped.

Suggest a reason why.

..........……………………………………………………………………………………..

..........……………………………………………………………………………………..
[total: 6 marks]

[1]
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3 The diagram below shows the experimental set-up for the process of simple distillation.

(a) Identify three errors in the experimental set-up of the simple distillation process 
in the diagram above. 

1. ………………………………………………………………………………………...

………………………………………………………………………………………...

2. ………………………………………………………………………………………...

………………………………………………………………………………………...

3. ………………………………………………………………………………………...

………………………………………………………………………………………... [3]

(b) Describe how you would test for the purity of the distillate collected.

…………………...………………………………………………………………………..

………………………...…………………………………………………………………..
[total: 4 marks] [1]

thermometer

boiling chips

heat

liquid water out

water in
condenser

distillate

distilling flask
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Section B [20 marks]

4 The table below shows the colour and solubility in water of three solids, X, Y and Z.

solid colour solubility in water

X white insoluble

Y blue soluble

Z blue insoluble

(a) Describe the procedure to obtain a pure dry sample of solid X from a mixture of 
X and Y.

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

……………………………………………………………………………………………. [3]

(b) Solution Y is heated until saturated, then cooled to form solid Y.

(i) Identify this method used to obtain solid Y.

…………………………………………………………………………………….. [1]

(ii) Suggest a reason why solution Y cannot be heated until dryness.

…………………………………………………………………………………….. [1]

(iii) Draw and label the apparatus required to heat a solution of Y.

[2]
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(iv) Provide two reasons why a non-luminous flame is preferred over a 
luminous flame for heating.

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

(v) How is a non-luminous flame obtained?

……………………………………………………………………………………..
[total: 10 marks]

[1]

5 (a) In the table below, tick the appropriate boxes that best describes the 
arrangement of particles in a solid, liquid and gas. 

You may tick more than one box for each physical state. 

arrangement of particles solid liquid gas

close together

far apart 

in a regular arrangement

random arrangement

[3]
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(b) A sample of liquid stearic acid is cooled from 90 oC to 20 oC.

The graph shows the results obtained when liquid stearic acid is cooled to 20 oC. 

(i) What is the freezing point of stearic acid?

..........…………………………………………………………………………….. [1]

(ii) Describe the movement of particles at 90 °C.

..........……………………………………………………………………………..

..........…………………………………………………………………………….. [1]

(iii) Identify in which section of the graph, R, S or T, is the stearic acid a mixture 
of liquid and solid state.

section ………………………………… [1]

(iv) In the box below, draw the arrangement of the particles in section T of the 
graph. 

[1]

temperature 
/ oC

time/ min
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(c) Using kinetic particle theory, explain the following statements.

(i) A gas, at room temperature and pressure, can be compressed but not a 
solid.

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

(ii) A solid has a fixed shape.

……………………………………………………………………………………..

……………………………………………………………………………………..
[total: 10 marks]

[1]
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16 Alexander Fleming discovered the antibiotic penicillin by accident. While studying the 
common cold virus, he observed that mould had grown on a plate that is used for growing 
bacteria. He found that the mould had created an area around itself that was free of 
bacteria. He was inspired to further experiment and found that the mould prevented the 
growth of bacteria, even when diluted many times. He named the active substance in the 
mould penicillin. 

Which qualities of a good scientist did Alexander Fleming show?

I open-mindedness

II curiosity

III integrity

IV perseverance

A I and II only

B II and III only

C III and IV only

D All of the above

17 Which of the following is not a good attitude in learning science?

A Refusing to believe everything you read from the internet.

B Being able to accept other ideas.

C Letting your opinions affect your work.

D Showing care and concern for living things and the environment.

18 The human body is made up of organs, tissues and cells. 

Which of the following correctly describes the sperm, blood and brain?

sperm blood brain

A cell organ tissue

B cell tissue organ

C organ tissue cell

D tissue organ cell



19 A plant cell is shown below.

Which structure is also present in an animal cell?

20 Which of the following statements regarding the division of labour is accurate?

I Cell organelles carry out specific jobs.

II In multicellular organisms, different types of cells perform different functions.

III In multicellular organisms, different types of cells perform the same 
functions.

IV The nucleus carries out all the specific jobs within the cell.

A I only

B I and II

C II and III

D All of the above

21 Which of the following systems work together to allow a person to move, walk and run?

A Digestive and muscular

B Excretory and respiratory

C Muscular and skeletal 

D Reproductive and nervous

C

B

D

A



22 The shape of the cell is determined by the work the cell does. 

Which of these cells is part of the nervous system? (cells not drawn to scale)

A

        
B

 
C

D

23 A dichotomous key classifies an organism by dividing a group into

A two smaller groups each time.

B three smaller groups each time.
C four smaller groups each time.
D any number of groups each time.



24 Study the dichotomous key below. 

Which would most likely be the identities of X and Y?

X Y

A chimpanzee snake

B fish spider

C ostrich cat

D orang utan tortoise

  

vertebrates

with legs

two legs

cold-blooded warm-blooded

X

four legs

cold-blooded

Y

warm-blooded

without legs



Use the information below to answer Questions 25 and 26.

The drawings, not drawn to scale, show six fishes.

A dichotomous key to identify these six fishes is shown below.

1. Gills covered with a gill flap.
Gills not covered with a gill flap.

Go to 2.
I

2. Has a tail fin.
Does not have a tail fin.

Go to 3.
II

3. Has spines on its back.
Does not have spines on its back.

III
Go to 4.

4. Has a flat body.
Has a round body.

IV
Go to 5.

5. Has spots on its back.
Does not have spots on its back.

V
VI

 

eel basking shark

trout plaice

pike stickleback



25 Which option best describes the basking shark?

A I

B II

C III

D IV

26 Which option best describes the plaice fish?

A II

B III

C IV

D V

27 The diagram shows the flow of energy in a simple food web.

Which organism is the apex predator?

 

       organism A

organism B

   organism D

     organism C



28 The diagram shows losses from a rat to the environment.

What will not be returned to the ecosystem and be recycled?

A urea

B heat energy 

C salts

D carbon dioxide

29 The diagram shows a simple food chain.

What is the source of energy for this food chain?

A carbon dioxide

B minerals

C sun

D water

heat energy from the 
whole body surface

carbon dioxide and 
water in exhaled air

water, salts and 
urea in urine



30 The diagram below represents a food chain.

The arrows in the diagram indicate the 

A order of importance of various organisms.

B return of chemical substances to the environment.

C direction in which organisms move in the environment.

D direction of energy flow through a series of organisms.

algae

zooplankton small fishes

squid
shark
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SECTION A [15 Marks]

Answer all questions. Write your answers in the spaces provided.

1 Fig. 1 shows the unicellular organism, Euglena.

Fig. 1

Some scientists classify this organism as a plant while others classify it as an animal. 

(a) State one feature in the diagram that suggests why scientists classify it as a plant.

……………………………………………………………………………………………. [1]

(b) Name two structures of a plant cell that are not present in the Euglena.

…………………………………………………………………………………………….

…………………………………………………………………………………………….

[total marks: 3]

[2]

2 Over the past century, science and technology has greatly changed the way humans 
live and survive on this planet. 

(a) Describe one example of how science and technology has improved our lives. 
Explain your answer.

……………………………………………………………………………………………. [1]

(b) Give one example of how science and technology has been harmful to man and/or 
the environment.

…………………………………………………………………………………………….

…………………………………………………………………………………………….

[total marks: 2]

[1]

cell membrane

mouth
flagellum

chloroplast

nucleus

eyespot

nucleus
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3 (a) Fig. 3 shows the sea anemone interacting with a clownfish.

Identify the relationship between the two organisms shown and describe how they 
interact with each other.

Fig. 3

relationship: …………………………………………………………………………….

interaction: ……………………………………………………………………………….

……………………………………………………………………………………………. [2]

(b) (i) Study the statements given below.

Caterpillars and grasshoppers eat green plants.
Small birds eat grains, flower buds, caterpillars and grasshoppers.
Lizards and toads eat grasshoppers.
Snakes eat toads, lizards and small birds.
Hawks eat lizards, toads and snakes. 

Construct a food web based on all the statements above.

[3]
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(ii) Identify a primary consumer from the food web in (i).

…………………………………………………………………………………….. [1]

(iii) If the snake population suddenly decreases drastically, predict what will 
happen to the grasshopper population. Explain your answer with a reason. 

prediction: ………………………………………………………………………...

……………………………………………………………………………………..

reason: ……………………………………………………………………….......

…………………………………………………………………………………….. [2]

(c) Explain the importance of plants in a food web.

…………………………………………………………………………………………….

……………………………………………………………………………………………. [1]

(d) A food chain is shown below.

                grass                            grasshopper                            frog

In this food chain, for every 10 grasshoppers, there is only 1 frog.

Explain why the number of organisms decreases as we go down a food chain. 

…………………………………………………………………………………………….

…………………………………………………………………………………………….
[total marks: 10]

[1]

g
eaten by

fro
eaten by
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SECTION B [20 Marks]

Answer all questions. Write your answers in the spaces provided.

4 (a) Fig. 4.1 shows photomicrographs of onion cells and red blood cells. 

                    

(i) State two differences between onion cells and red blood cells.

…………………………………………………………………………….............

……………………………………………………………………………............. [2]

(ii) Describe the function of the red blood cell.

…………………………………………………………………………………….. [1]

(iii) The red blood cell has special structural features to help it carry out its 
function effectively.

Describe two structural features of the red blood cell and explain how these 
features help it to carry out its function.

1. feature: ……………………………………………………………………….

explanation: ………………………………………………………………….

…………………………………………………………………………………

2. feature: ……………………………………………………………………….

explanation: ………………………………………………………………….

………………………………………………………………………………… [4]

(iv) Using the human circulatory system as an example, explain how division 
of labour takes place in a multicellular organism.

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

Fig. 4.1

onion cells red blood cells
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(b) Fig. 4.2 shows an organ system in the human body. 

Fig. 4.2

(i) Identify the organ system shown in Fig. 4.2.

……………………………………………………………………………............. [1]

(ii) List three organs found in this organ system.

1. ……………………………………………

2. ……………………………………………

3. ……………………………………………
[2]

(iii) Describe the function of this organ system.

……………………………………………………………………………............. [1]
[total marks: 13]
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5 A student conducted an experiment to investigate how light intensity affects the rate of 
photosynthesis in a plant. Placing the lamp at different distances from the plant, she 
counted the number of bubbles produced by the plant per minute.

Fig. 5 shows the experimental set up of the investigation.

Fig. 5

(a) By placing the lamp at different distances from the plant, the student was able to 
vary the light intensity.

Predict the possible hypothesis that the student was trying to investigate. 

…………………………………………………………………………………………….

……………………………………………………………………………………………. [1]

(b) Identify two variables to be kept constant in this experiment.

1. ………………………………………………………………………………………...

2. ………………………………………………………………………………………... [2]

(c) What variable was measured in this experiment?

…………………………………………………………………………………………….
[total marks: 4]

[1]

water containing 
carbon dioxide

beaker

pondweed

not drawn to 
scale

lamp
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6 Fig. 6 shows a polluted river. The pollution in the river has caused harm to the aquatic 
life. 

Fig. 6

(a) Explain the importance of conservation of water bodies such as rivers, lakes and 
seas. 

…………………………………………………………………………………………….

……………………………………………………………………………………………. [1]

(b) The dumping of chemicals into rivers and deforestation are examples of how 
activities of man has caused harm to the environment. 

Suggest two ways in which man can conserve the environment to prevent further 
harm to the world and organisms living in it. 

1. ………………………………………………………………………………………….

…………………………………………………………………………………………….

2. ………………………………………………………………………………………….

…………………………………………………………………………………………….
[total marks: 3]

[2]

end of paper 
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Answer Scheme

Paper 1 MCQ (15 marks)

1 2 3 4 5 6 7 8 9 10

A A B C B C B A C B

11 12 13 14 15

D A B D C

Paper 2 Section A (15 marks)

Question Answers Marks

1 a bottle B 1

b (i) bottle A: toxic/ poisonous
(ii) bottle D: carcinogenic / cause cancer

1

1 

c wash with plenty of water 1

d to prevent contamination 1
[total: 5 marks]

2 a (i) sweet E and F
(ii) blue and yellow
(iii) sweet F and H

reject: one missing/incorrect (both must be correct)

1
1
1 

b The red permitted colouring and banned colouring are at the 
same position/ height on the chromatogram. Thus, we cannot 
tell if the sweet contains the permitted or the banned red 
colouring. 

1

c correct, as pencil is insoluble in most solvents 1

d the green colouring may be insoluble in the solvent used.
reject: insoluble in water

1

[total: 6 marks]

3 a 1. the thermometer position should be at the mouth of
the condenser.

1

1
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2. the position of ‘water in’ and ‘water out’ of the
condenser should be reversed.

3. the conical flask should not be closed.
accept: condenser should be tilted slightly downwards

1 

b Check the boiling point of the distillate.
Pure liquids will boil at a fixed/constant temperature.
reject: melt at fixed temperature

1
[total: 4 marks]

Paper 2 Section B (20 marks)

4 a - Add water and stir well
- filter, collect the residue, residue: X, filtrate: Y solution
- wash residue with distilled water, dry between sheets

of filter paper / air-dry.

1
1 
1 

b (i) crystallization
(ii) It will decompose upon heating

1
1 

b

(iii)

1 – correct 
apparatus drawn

1 – correct labels 

(iv) - non-luminous flame is cleaner, does not give out soot
- non-luminous flame is hotter
- non-luminous flame is steady, whereas a luminous

flame is unsteady

any 2

(v) once the flame is obtained, turn the collar to open the air-hole 1
[total: 10 marks]

5 a arrangement of 
particles solid liquid gas

close together

far apart 

in a regular 
arrangement

1 mark for each 
state

max [3]

evaporating 
dish

tripod 
stand

Bunsen 
burner

wire gauze

Y solulutitionon
between shheeets 

1
1

upon heaeaaaaeaaaaaaaaeaaeaaaeaaeeeaaeeeeeaatititittitititititititititititingngng
11
1

1 – coorrrrect 
apappapararatus dr

1 –

- nonon-lumi
no
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random arrangement

b(i) 69 oC 1

(ii) the particles are sliding over each other 1

(iii) a mixture of liquid and solid state: S 1

(iv)

1 

c(i) particles in a gas are spread far apart, OR

there is more space between the particles therefore, 

the particles can move closer together.

particles in a solid are very closely packed, OR

there is very little space between the particles, thus, 

solid particles cannot move closer together. 

either one
1 

1 

either one
1 

1 

(ii) particles in a solid are arranged in fixed positions / vibrate 
about fixed position. 

Reject: closely-packed (liquids also)

1

[total: 10 marks]
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Mid-Year Exam 2018 
LSS Bio Secondary One Express

Answer Scheme

Paper 1 MCQ (15 marks)

16 17 18 19 20 21 22 23 24 25

A C B A B C D A D A

26 27 28 29 30

C A B C D

Paper 2 Section A (15 marks)

Question Answers Marks

1 a Chloroplasts are present 1

b cell wall
large central vacuole
Reject: vacuole/ cell sap

1

1 

[total: 3 marks]

2 a - medicines such as antibiotics help cure diseases.
- advancement in healthcare technology have helped 

detect and cure diseases such as cancer.
- farms can mass produce food using machines
- genetic engineering can create pest-resistant and

disease resistant food crops
ANY OTHER RELEVANT ANSWER

1

b - use of antibiotics give rise to ‘superbugs’
- CFC gases have eroded/ destroyed the ozone layer
- plastics/ styrofoam cause land pollution as it is non-

biodegradable, also cause water pollution and harm to
the aquatic animals

- automobiles release gases that cause air pollution /
global warming

ANY OTHER RELEVANT ANSWER

1

[total: 2 marks]

Marks

asts are prrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrresesesesesesesesesesesesessseseseesesessesssesessesssssssssssssesse enenee ttt 111111

cell wwwwalaaaaaaaaaaaaaaaaaaaaaaa l
laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaargrgrgrgrggggrgrgrgrgggrgrgrgggggrggrgggrgggrgrgrgggrggrrgrgrggr e cececccecececececccecececcecc ntnnnnnnnnnnnnn ralllllllllllllllllllllllll vavavvavavavavavaaaavavavvavavvaaavavvvvvvaaaaaaaacucucucucucucucucucucucucuolololololoolololoolololoooololooooooloooooooooloooololllllleeeeeeeeeeeeeeeeeeeeee

eReReReReReReReReReReeeeReReReReReeRRReReReeReRReeeRReReRReReRRRReReReReReeeReeReRR ject: vavvvvvvavavavavvvvvavavvvvvv ccccuccccccccccccccccc oloooooooloooooooooooooooooooooooooooooooooooooooooooo e/eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee  cell sasasasasasasasasasasasasasasasssssassaassssasasasaassasasassasaasaaaasasasaaasasaasasaasasasasappppppppppppppppppppppppppppppp

1

- mem diciciciiiiiciiiiiiciciicccicicccccccccc neneeeneneneeneneneneeneneneneneneeneneneneeneneneneeeenenenenenenennnnnneeneneneeeeeneneeeeeeeennesssssssssssssssssssssssssssssssssss susususususususususususususususssssssssssssssssssssuusss chchchchchchchhchchchchchchchchchhhccchhhhhhhhhhhhhhhhh aaaaaaaaaaaaaaaaaaaaaaaaaaaaass annnnnntitititititibibibibibibiototototototicicicicici sssssss help
- adadaadadaadaadadaddddddddvavavvavavavavavavaavvavavaaavavaaavavaaaavavaaavaaavaavavaavavvvvvvvvvvvv ncncncncncncccccnccnccncncccncncnccccccnccncncccnccnccnccnccncnnncnnnnnnnnnnnnn emememememememememememmemememememmemmmemmememmmememmemmmmmememmmememeeemememmmemmeemmemeeemee eeeeeeeeeeneneeneneeeeeeeeeeeeeeeeeeeee tt in hhhhheaeaeaeaeaealtltltltltlthchchchchchcare te

ddededdededdddededddededededdddddddddddddddddddddddddd teteteteteteeteeeeeteeectctcctctctctcctctcctctctctctctcctcctctctccctctcccctcccccctctccctcccctctccctcccccccc  and curururururure e e e e e diddddd sease
fafafafafafafafafafafafaffaaaaaaaaaaaaaaaaaaaaaarrms cacaaaaan nn n nn mmmammm ss pr
geeeeeenenenenenenetitititititic ccccc engin
disease



3 a relationship: mutualism / symbiosis
interaction:
the sea anemone provides protection;
the clownfish cleans the anemone from parasites / lures 
fishes to the sea anemone

1

1 

b(i) 1 – at least one 
correct food 
chain

2 – one or two 
mistakes

3 – no mistakes 
at all, all links 
correct

b(ii) caterpillar  OR  grasshopper 1 (either one)

b(iii) prediction: the grasshopper population will decrease
reason: the population of toads, lizards and small birds will 
increase as they are no longer preyed on by the snake. 

1

1 

c Plants trap energy from the sun
to make food through photosynthesis.
The sun is the ultimate source of energy on this earth, and 
only plants are able to convert this energy into food 
molecules. 
Reject: plants are producers – need to elaborate/ plants are 
main source of energy

1 – both correct

d energy is lost at every level of a food chain (through heat 
loss, excretion)
OR only about 10% of energy is transferred to the next 
trophic level

1
[total: 10 marks]
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Paper 2 Section B (20 marks)

4 a
(i)

Onion cells have nucleus / cell wall while red blood cells do
not.

onion cells have one large vacuole while red blood cells have
multiple small vacuoles.

any two, 1 mark 
each

[2]

(ii) to transport oxygen around the body 1

(iii) 1. biconcave shape

explanation: increases surface area for the cell to take in and 
release oxygen faster

2. no nucleus

explanation: to contain more haemoglobin, so cell can carry 
more oxygen

3. haemoglobin present / contains haemoglobin

explanation: binds to oxygen and transports it around the 
body

4. elastic and flexible membrane

explanation: to squeeze through tiny blood vessels

any two,

1 mark for 
feature, 1 mark 
for explanation

max [4]

(iv) heart – pumps blood to all parts of the body; while

blood vessels – transports blood to and from the heart

red blood cells – transports oxygen around the body 

1

1 

b(i) digestive system 1

(ii) mouth ; oesophagus; stomach; small intestines; large 
intestines; rectum ; anus

3 correct – 2
marks

1 or 2 correct – 1
mark [2]

(iii) to digest food (into simpler substances to be absorbed into 
the blood)

1

[total: 13 marks]

5 a The greater the light intensity, the faster the rate of 
photosynthesis; OR

The greater the light intensity, the more number of bubbles 
will be observed/produced.

1 
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b - concentration of carbon dioxide
- type of lamp
- duration / time
- type of plant
- amount of plant used
- volume of water (Reject: amount of water)
- type of apparatus used

any two reasons, 
1 mark each

[2]

c number of bubbles produced by the plant per minute 1

[total: 4 marks]

6 a They provide drinking water.

they provide source of food (seafood)

either one

[1]

b - recycle materials that can be recycled like paper, 
plastic, metal and glass

- use renewable energy such wind, water, solar power
e.g. install solar panels in our homes, use electric 
cars

- take public transport or cycle instead of drive
- dispose of chemical waste in a responsible manner
- farmers should use organic fertilizers instead of 

chemical pesticides 

ANY OTHER RELEVANT ANSWER

Reject: 
- Do not dump chemicals into rivers
- Reforestation (without elaboration) 

Too similar to example given in Qn

any two ,

[2]

[total: 3 marks]
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         Section A

For each question, there are four possible answers A, B, C and D. Choose the one you 
consider correct and record your choice on the Answer Sheet provided on page 5.

1       Which of the following is/are attitude(s) of a good scientist?
       

I perseveres despite failures
II ignores observations that are unexpected
III shows curiosity and asks questions
IV makes conclusions quickly

           
         A         I and III only
         B         I, II and III only
         C         I, III and IV only
         D       III and IV only

2 Which part of the Bunsen burner controls the rate of gas flow into the jet?  

A air-hole
B barrel
C collar
D gas tap          

3 What should be done when excess chemicals are poured out for an experiment? 

A Discard the excess chemicals. 
B Inform the teacher. 
C Pour the unused chemicals back into the original container. 
D Use the excess chemicals in the experiment to avoid wastage. 

4 The following diagram shows possible positions whereby the meniscus can be read. Identify
the correct position to read the meniscus.

water
Measuring 

cylinder

A

B

D

C
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5 What is the reading shown on the stopwatch below? 

A 8 seconds 
B 8 minutes 
C 9 minutes 
D 60 minutes 8 seconds 

6 A student wants to measure accurately 23.5 cm3 of oil into a beaker. Which apparatus would 
be the most suitable?   

    A                                              B

   C                                               D

7 A substance cannot be broken down into simpler substances despite being passed through 
electricity and heat. This substance is most likely to be _______________. 

A brass
B iron
C muddy water 
D water
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8 Which physical property of helium makes it suitable to be used in weather balloons? 

A colourless
B low density 
C non-conductor of heat
D poor conductor of electricity 

9 Which Group and Period can Magnesium be found in the Periodic Table? 

Group Period
A
B
C
D

1
2
I
II

II
III
2
3

10 Some table salt has been mixed with sand. What is the correct order of techniques needed 
to obtain the pure salt from the mixture?

A dissolving evaporating filtering 
B dissolving filtering evaporation
C evaporating dissolving filtration
D filtration evaporating dissolving

Question No. Student’s Answer

1 ……………………….……………

2 ……………………….……………

3 ……………………….……………

4 ……………………….……………

5 ……………………….……………

6 ……………………….……………

7 ……………………….……………

8 ……………………….……………

9 ……………………….……………

10 ……………………….……………
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Section B
Answer all questions in the spaces provided. 

1 A student is told to heat a test tube half-filled with a certain chemical. State two 
precautions he should take while heating the test tube. 

……………………….……………………………………………………..…..….....….....….....

……………………….……………………………………………………..…..….....….....….....

……………………….……………………………………………………..…..….....….....…..... [2]

2 The following picture shows a student carrying out an experiment in a dangerous 
manner. 
State what is wrong with her actions and describe what should be done instead.  

……………………….……………………………………………………..…..….....….....…..

……………………….……………………………………………………..…..….....….....…..

……………………….……………………………………………………..…..….....….....….. [2]

    3  (a)  State the nature of the following hazard symbols and an example of a substance that
              exhibits the nature of the corresponding hazard. 

hazard symbol nature of hazard example 
(i)

acid 

(ii)
flash powder 

(iii)

[2]
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         (b)  A student accidentally spilled some acid onto his hand. What is the first action he
                should take to treat the skin? 

                ……………………….……………………………………………………..…..….....….....….. [1]

4
     
     In the space below, draw a clearly labelled diagram of the set-up you would use to    
     separate a mixture of iron powder and salt water. Identify the residue and the filtrate. 

      Residue: ……………………

      Filtrate:   …………………… [3]

5       The diagram below shows the particles in four different substances. Identify whether
      the substances A to D are element(s), compound(s), mixture of elements, mixture of
      compounds or mixture of element(s) and compound(s).

A B C D

     A:  ……………………….………………………

     B: ……………………….………………………

     C: ……………………….………………………

     D: ……………………….………………………
[2]
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    6   (a)  Information about solids A, B and C are provided below. 

           
               Classify each of the solids as either an element or a compound or a mixture and
               complete the table below by placing a tick ( ) in one box in each row. 

          (b) Substance D is a compound.   

                 (i)   Define ‘compound’. 

                       ………………….……………………………………………………..…..….....….....…..

                       ………………….……………………………………………………..…..….....….....…..

                 (ii)   State an example of a substance that is a compound.

                        ………………….……………………………………………………..…..….....….....….

solid element compound mixture

A

B

C [3]

[1]

[1]

7 State the separation technique required to separate the following substances:

(a) Removing iron and steel from other 
materials in a junkyard.  ……………………….………….

(b) Obtaining salt from salt water. ……………………….………….

(c) Separating the components in ink ……………………….…………. [3]

Solid A
A melt between 2000°C

to 2002°C.  

Solid B
B is white.

It is formed by burning 
magnesium in oxygen.

Solid C
C is speckled blue and white.

The blue particles dissolve in water 
but the white particles do not.
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                                                                      Section C
                                        Answer any two questions in the spaces provided.

1 (a)      All solutions and suspensions are mixtures.  

(i) State whether each of the following substances is a solution or a suspension.

Vinegar             ……………………….……

Calamine lotion ……………………….……

(ii) Describe two differences between vinegar and calamine lotion.

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

[1]

[2]

(b)        Fig 1.1 below shows a separation technique used to separate seawater.

Fig 1.1

(i) State the separation technique.

……………………….……………………………………………………..…..….....….

(ii) Explain the function of apparatus X in this separation technique.

……………………….……………………………………………………..…..….....….

(iii) Water flows in and out of apparatus X. Indicate in the given boxes, the direction 
of the water flow with arrows ‘ ’.

(iv) State the term used to describe the pure water collected in apparatus Y.

……………………….……………………………………………………..…..….....….

[1]

[1]

[1]

[1]

X

Y
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(c)    The figure below shows a simplified form of the Periodic Table. Use the elements
        shown to answer the questions. 

(i) State whether Mg and F is a metal or non-metal. 

Mg: ……….………………

F:    ……….………………

(ii) Describe two differences between the physical properties of Mg and F.         

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

[1]

[2]
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2 (a)    Meldonium and morphine are both drugs that are banned for use by athletes. 
            Fig 2.1 shows a chromatogram for meldonium and morphine and the urine samples        
        from four athletes.

           Fig 2.1

(i) Which athlete(s) had taken meldonium? 

……………………….……………………………………………………..…..….....….

(ii) Which drug has a higher solubility in the solvent? Explain your answer. 

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

(iii) Is morphine a pure substance or a mixture? Explain your answer. 

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

[1]

[2]

[1]

Solvent front

Starting line
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(iv) Explain the need for the starting line to be drawn in pencil. 

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....…

(v) Explain the need for the starting line to be drawn above the solvent level. 

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

(vi) Suggest a reason why the reading for athlete 4 did not appear on the 
chromatogram.  

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

(b)
  

(i)     Classify the following substances either as compounds or mixtures. 

             Air                        Alloy                      Carbon dioxide                  Water
                                     

          Compound   ……………………….…………………………………………………

          Mixture   ……………………….…………………………………………………….

(ii)     State one difference between a compound and a mixture. 

          ……………………….……………………………………………………..…..….....

          ……………………….…………………………………………………..…..….....….

   

[1]

[1]

[1]

[2]

[1]
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3 (a) Table 3.1 below shows the amount of three solids X, Y and Z which have different
      solubilities in three different liquids, A, B and C.

Table 3.1

liquid mass of solid dissolved (g)
X Y Z

A 10 0 8
B 3 7 4
C 0 0 2

(i) Which liquid is solid Z most soluble in?

……………………….……………………………………………………..…..….....….

(ii) Suggest one way to increase the rate of dissolving of solid Y in liquid B.

……………………….……………………………………………………..…..….....….…

……………………….……………………………………………………..…..….....….….

(iii) What can you conclude about solids X and Y in liquid C?

……………………….……………………………………………………..…..….....….…

(iv) Solids X and Y are accidentally mixed together. State which liquid could be used 
to separate them. Briefly describe how this separation could be carried out. 

……………………….……………………………………………………..…..….....….…

……………………….……………………………………………………..…..….....….…

……………………….……………………………………………………..…..….....….…

……………………….……………………………………………………..…..….....….…

(b) A student was trying to heat 100 ml of water in a beaker over a Bunsen flame. 
However, the water took a long time to boil and the bottom of the beaker was turning 
black.

(i) State the type of flame the student was using.

……………………….……………………………………………………..…..….....….….

(ii) What should the student do differently to get the correct type of flame that is used 
for heating substances?

……………………….……………………………………………………..…..….....….….

[1]

[1]

[1]

[3]

[1]

[1]
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(iii) Describe two differences between a luminous and non-luminous flame of a 
Bunsen Burner.

……………………….……………………………………………………..…..….....….….

……………………….……………………………………………………..…..….....….….

……………………….……………………………………………………..…..….....….….

……………………….……………………………………………………..…..….....….…. [2]

END OF PAPER
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Section A

For each question, there are four possible answers A, B, C and D. Choose the one you consider 
correct and record your choice on the Answer Sheet provided on page 5.

1 Which statement about biodiversity is correct?

A Biodiversity is the existence of different animals on earth.
B Biodiversity is the existence of different human race on earth.
C Biodiversity is the existence of different organisms on earth.
D Biodiversity is the existence of different plants on earth.

2 Which method is not how biodiversity keeps the natural environment stable?

A Prevention of natural disasters occurring 
B Resistance to diseases. 
C Removal of dead matter. 
D Stability of the atmosphere. 

3 Which characteristics corresponds to the frog, goldfish and snake?

frog goldfish snake
A
B
C
D

gives birth
has gills 

has scales 
lays eggs

has lungs
is warm-blooded 

has fur 
has gills

has moist skin
has lungs 

is cold-blooded 
has dry skin

4 Study the given food chain. 

Which organism is/are a carnivore(s)?

A grasshopper 
B grasshopper and mouse 
C mouse and owl
D owl 

5 Which statement describes an organism’s structural adaptation to its environment?

A Cactus has a thick stem to store water.
B Leopard hunting at dawn and dusk so as to stay unseen by its prey. 
C Rabbits living in groups with a well organised social structure for their safety.  
D Whales migrating to the Antarctic to feed during winter. 

grass grasshopper mouse owl
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6 Which option shows the correct interaction between the organisms in the table?

lion and zebra honey bee and flower 
A
B
C
D

parasitism 
parasitism 

predator-prey
predator-prey

mutualism 
predator-prey 

mutualism
predator-prey

7 What is the benefit of having division of labour in a multi-cellular organism?

A It enables better immunity to bacteria.
B    It enables different processes to function efficiently together.
C    It reduces the energy requirement.
D It reduces the waste products produced.

8 Which diagram shows the process of osmosis?

A C

B D

9 A girl leaned close to a flower, took a breath and smelled 
its scent. How did the scent of the flower reach her?

A Active transport 
B    Diffusion 
C    Osmosis 
D Wind 
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10 The diagram shows a white blood cell.

What is the function of this cell?

A Helps in blood clotting.
B Fights and kills bacteria and viruses. 
C Transport nutrients to cells.
D Transport oxygen around the body.

Question No. Student’s Answer

1 ……………………….…………

2 ……………………….…………

3 ……………………….…………

4 ……………………….…………

5 ……………………….…………

6 ……………………….…………

7 ……………………….…………

8 ……………………….…………

9 ……………………….…………

10 ……………………….…………
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Section B
Answer all questions in the spaces provided. 

1 The classification key shown below is used to study some animals in a research 
project. 

The animals are:

Passenger 
pigeon

Parrot Texas red wolf Antler Oregon bison

Tilapia Clownfish Palestinian 
painted frog

Domed tortoise Cobra

1 a Is warm-blooded Go to 2
b Is cold-blooded Go to 6

2 a Has feathers Go to 3
b Has hair or fur Go to 4

3 a Has narrow, straight beak Passenger pigeon
b Has a hook beak Parrot

4 a Has horns Go to 5
b Has no horns Texas red wolf

5 a Horns may have many branches Antler
b Horns have no branches Oregon bison

6 a Breathes with gills Go to 7
b Breathes with lungs Go to 8

7 a Has pelvic fins Tilapia
b Has orange pectoral fins Clownfish

8 a Has scaly skin Go to 9
b Has smooth skin Palestinian painted frog

9 a Has front and hind legs Domed tortoise
b Has no legs Cobra

Complete the table below by classifying the ten animals in the above key, according
to the type of animal group they belong to.

amphibian bird fish mammal reptile

[5]

.
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2 Study the given food chain to answer the following questions. 

plant mouse snake eagle

(a) Define the term ‘food chain’. 

……………………….……………………………………………………..…..….....….

……………………….……………………………………………………..…..….....….

(b) The food chain can also be represented in the form of the following pyramid of 
energy. 

Using the four organisms from the given food chain, place them suitably into 
positions P to S, in the pyramid of energy.

P ………………………. Q ……………………….

R ………………………. S ……………………….

(c) By making reference to the food chain, where does the producer obtain its 
energy from? 

……………………….……………………………………………………..…..……....

(d) In a food chain, 90% of energy is lost each time when energy is transferred 
from one trophic level to the next.

Fill in the boxes provided to indicate the energy unit in each trophic level.  

        

[1]

[2]

[1]

[1]

P

Q

R

S

Energy 
Unit

plant mouse snake eagle

100
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3 Fig 3.1 shows a cell.

Fig 3.1

(a) Label parts A, B, C and D.

(i) A - ……………………….

(ii)  B - ……………………….

(iii) C - ……………………….

(iv) D - ……………………….

(b) State the function of parts A, B and C.

(i) A - ……………………….………………………………………………………

           ……………………….………………………………………………………

(ii) B - ……………………….………………………………………………………

           ……………………….………………………………………………………

(iii) C - ……………………….………………………………………………………

            ……………………….………………………………………………………

[2]

[1]

[1]

[1]

A

B

C

D
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4 Fig 4.1 shows a section through a plant stem. 

Fig 4.1

(a) Identify parts 1 and 2 and state their functions.

       1: Name - ……………………….

       Function - ……………………….………………………………………………………

       2: Name - ……………………….

       Function - ……………………….………………………………………………………

[1]

[1]

[1]

[1]

(b) The stem was placed in a beaker containing blue coloured dye solution for a few
    hours. State the process in which the blue coloured dye moved up the stem. 

      ……………………….……………………………………………………..…..….....…..

      

[1]

1

2
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Section C
Answer any two questions in the spaces provided.

1 (a) Bacteria are microorganisms that benefit us as well as cause harm to us. 

     (i)       How are bacteria beneficial to human beings?

         ……………………….……………………………………………………..…..…....

         ……………………….……………………………………………………..…..…...... [2]

(ii)     How are bacteria harmful to human beings?

         ……………………….……………………………………………………..…...…...

         ……………………….……………………………………………………..…..….... [1]

(b) Fig 1.1a and 1.1b show two animals that have become extinct due to reasons
      such as hunting or natural disasters. Both these animals are vertebrates and they   
      lay eggs.
         

From the list below, state the category of vertebrates that each animal belongs
to and explain your choice. 

Fish          Mammal         Bird         Reptile         Amphibian

Dodo:           

……………………….……………………………………………………..…..….....…

……………………….……………………………………………………..…..….....…..

Triceratops: 

……………………….……………………………………………………..…..….....…

……………………….……………………………………………………..…..….....….. [3]

Fig 1.1a Fig 1.1b
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(c) Fig 1.2 shows a grassland habitat.

Fig 1.2

(i) What do the arrows in the food web indicate? 

……………………….……………………………………………………..…..….....

(ii) By making reference to the food web, state a food chain with 4 food links. 

……………………….……………………………………………………..…..….....

(iii) State and explain the immediate effects on the other organisms due to the
shrew’s extinction.

……………………….……………………………………………………..…..….....

……………………….……………………………………………………..…..….....

……………………….……………………………………………………..…..….....

[1]

[1]

[2]
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2 (a) Fig 2.1 shows some red blood cells.

Fig 2.1

       (i)       State the function of red blood cells. 

          ……………………….……………………………………………………..…..…...... [1]

(ii)      Describe and explain how the structure of red blood cells is adapted to its 
           function. 

          ……………………….……………………………………………………..…..…......

         ……………………….……………………………………………………..…..…......

         ……………………….……………………………………………………..…..…...... [2]

(b) Fig 2.2 shows cell Y.

Fig 2.2

(i) Identify cell Y.

……………………….……………………………………………………..…..…......

(ii) State the function of cell Y.

……………………….……………………………………………………..…..….......

(iii) Describe how the structure of cell Y is adapted to its function. 

……………………….……………………………………………………..…..….....…

……………………….……………………………………………………..…..….....…

……………………….……………………………………………………..…..….....…

[1]

[1]

[2]
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(c)  Describe three differences between a plant cell and an animal cell. 
       
       ……………………….……………………………………………………..…..….....…..

       ……………………….……………………………………………………..…..….....…..

       ……………………….……………………………………………………..…..….....…..

       ……………………….……………………………………………………..…..….....…..

       ……………………….……………………………………………………..…..….....…..

       ……………………….……………………………………………………..…..….....…..

       ……………………….……………………………………………………..…..….....….. [3]
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3 (a) Arteries and veins are part of the human circulatory system. 
      
       (i)       State the function of arteries.  

          ……………………….……………………………………………………..…..…...... [1]

(ii)      State the function of veins. 

          ……………………….……………………………………………………..…..…...... [1]

(b) Fig 3.1 shows a plant cell that has been placed in pure water. 

Fig 3.1

(i) State the process that has taken place. 

……………………….……………………………………………………..…..…......

(ii) Explain why the plant cell is turgid.

……………………….……………………………………………………..…..….....

……………………….……………………………………………………..…..……..

……………………….……………………………………………………..…..……..

(iii) Would the plant cell burst? Explain your answer. 

……………………….…………………………………………………..…..…...…..

……………………….……………………………………………………..…..……..

(iv) Suggest what would happen if an animal cell is placed in pure water instead. 

……………………….…………………………………………………..…..…...…..

[1]

[2]

[1]

[1]
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(c) Fig 3.2 shows a Visking tubing filled with water and placed in a beaker of sugar 
     solution.

                                                     
                                                       Fig 3.2

      Predict if the water level in the Visking tubing would rise or fall. Explain your
      answer. 

       ……………………….……………………………………………………..…..…......…..

       ……………………….……………………………………………………..…..…......…..

      ……………………….……………………………………………………..…..…......…..

      ……………………….……………………………………………………..…..…......…..

      ……………………….……………………………………………………..…..…......….. [3]

END OF PAPER

water

sugar solution
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SGS 1E LSS (Chem)/MYE 2018/MS/JoshuaC 1

Serangoon Garden Secondary School 
1E Lower Sec Science (Chemistry) 
MYE 2018
Mark Scheme

Section A – 10 marks 

1 A 6 C
2 D 7 B
3 A 8 B
4 C 9 D
5 A 10 B

Section B – 20 marks 

Qn 
No

Answer Mark 
allocated

Total 
marks

1 Do not place flammable substances near the Bunsen burner 
Use a test tube holder to hold the test tube at an angle of 45
Point the test tube away from anyone during heating 
Wear safety googles during heating 
Tie up long hair 

(Any 2) 
(Do not accept wear eye protection, wear safety spectacles, standing too 
close to the Bunsen burner)

2 2 

2 

3 

3 

2 Wrong action: Smelling the vapours directly from the test tube 

What should be done instead: Waft the vapour to her nose instead of 
smelling the vapour directly / use your hands to wave the vapour to the 
nose 

1

1 

3
hazard symbol nature of hazard example 

(i) Corrosive Acid 

(ii) Explosive Flash powder 

(iii) Toxic Mercury /
Chloroform or 
other suitable 

substance

2  
(1 mark for 

every 2 
correct 
answer)

(b) Wash the skin with plenty of water. 1

hhhhhhhhhhhhhhazazzazazazazzazzazzzzaaaaaa araaaa dd dddddddddddddddddddddd sysyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyymbmbmmmmmmmmmmmmmmm ololololololoolollololoololoolooloooloool nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnatatataatatatatataatataaaaaatataaaaaaataaaaattttattaaaa urururururururrrurururrrururururrrrre e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ofofofofofofofofofoffofoffofofofofofffoofffoffoffofffofoffofooofoofoofoffofffooo hhhhhhhhhhhazardddd ex
(i(((((((((((((((( ) CoCCoCoCCoCooCoCoCCCooCoCoCoCoCoCoCoCCoCCCoCCCCCCCCoCoCoCCCCCoCCCCCCCCC rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrosivvvveeee

i)

burner 
n anglee ofof 445

ng heating 

ion, weweeweeeeeweeweeeeeeeweeewwweewwwwww araaaaaaaaaaaaaaaaaaaaaaaaaaaa  safetetetetetetetetetetettttttttttttteee yyyyyyyy yyyyyyyyyyyyyyyy yy yy y y yyyyyyyyyyyy spssssspspspspspspspspspspspspspspspspsspspspspspspspspspspspspspspppspspspspppececececececeeecececececececececeeceecececeeeecececececececccccccccctatatatataaataaaaaaataaatatatatatatataataaatatatataataataattatatataaatattaatataataaaaaatatatatatataaaaattaccccllllllc eeees, ststststaaaandidididing too 
)

g the vapouoouooooouooooooo rsrsrrrrrrrrrr  direeeeeeeeeeeeeeectctctctctctctctcttctctctttccc lylylylylylylylylylylllll frromomomomomomomomommmmmmmmmmmmmomomommmmmmmomomomommmmmomomommomoommmmmmmmomommomommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthhhhhhehhhhhehehehehehehehhhehehehehhhhehehehe tesesesest t tuttt bbe 

be done innnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnststttttttttttttttttttttttttttteaeeeeeeeeeeee d:d: WWWWWWWWWWWWWWWWWWWWWWWWWWWWWaffafafafafafafafaffaffaffaa t t t t ttttttttttt thththhhhhhhhhhhhhhhhhhhhhhhhhhhe eeeeeeee vavaaaaaavaaaaaaaaaaaaaaaaaaaaaaaaaaapoppopopopopoopopopopooopopopopopoopopoopoopoppopopoopoopoopopppppp ur to her nonononosesesese insttead d ofof 
the vappppppppppppppppppppppppppppppppppppppppppppououoououoououououuouoouoouuoouuuuuuuuuuuuuuuur r r rrr rrrrrrrrr rrrrrrrrrrrrrrrrrr directctctctctctctctctctctctctctctctctctctcctcccctccccctcctcttttlylylylylylyylllylyyyyylylylyyyyyyylyyyyyyl /////////////////////// uuuuuuuuuuuuuuuuuuuuuuuuuuuuuusesesesesesesesesesesesesesesesessesesesesssesessseeeeee yyyyyyyyyyyyyyyyyyyyououououououuuouououououuouuouououuuououuououooooooooo r rrrrrrrrrrrrrrrrrrrrrrrrrrrr hahahahahaahahahaahaahahahahahahaahahahaahaahahhhahhaahahhhahhhaahhh ndndnnnnnndnnnnnnnnnnnnn s totoototototototototoototoototooototootototototototooootottooooooooooootto wwwave ththththeeee vapoooourururur tttto ooo tthththe
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4

Residue: Iron powder; Filtrate: Salt water. 

Drawing: 
1m

Labelling: 
1m

1m
2 

5 

3 

5

6 (a)

A: Elements
B: Mixture of compounds 
C: Compounds
D: Mixture of elements and compounds 

solid element compound mixture

A 

B 

C

2 

3 

(bi) A compound is a substance where 2 or more different elements/atoms
are chemically combined together.

1

(bii) Sodium chloride, magnesium chloride or any other names of compound. 1

7 (a) Magnetic attraction (Do not accept magnetism and magnet) 1
(b) Evaporation (Do not accept evaporate) 1
(c) Paper chromatography (Do not accept chromography, chromatogram) 1

Conical flask

Filter paper (must draw and label)
Filter funnel (must draw and label)

mixture

C
A compmppppppmpmppmpmppppmpmpmppmppmpmppmpmpppppmpmppmppppppppppppppppppououuuuuuuuuuuuuuuuundndndndndndndndndddnddndn  is a a aaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa sususssssssssssssssssssssssssssssssssssssssss bsbsbbsbssbsbbsbsbsbsbbbsbsbsbbsbsbsssbsssssbsssssbsssbsb tataatataatataataaat ncncncncncncnncnnnncnnncnnnnnnnnnncnnnnnnnnnncnnncncccccccceeeeeeeeeeeeeeeeeeeeeeeeeeeeee whwhwhwhwhwhwhwwhwhwhwhwhwhwhwwwhwhwhwhwhwhhhwwwwhwwwhhhwwwhhhwhwhwwwwhhwwwwwhererererererererereerererererereereereeeeeeeeeeeeeeeeee e 2222222222222222222 orororororooorororororororororororoooroooooooorororooororoooooororoororrooooorrooroo mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmororororororororoororororoooororoororoooororoorooororoorororrrrrrrrrrrroo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee dididdddddididdididdididiidiiididiididdddddddd ffffff erennnnnntt t t tt elelelelelelemements
are chchcchchchchccchchchccchcchchchchcchcchcchccchccccccccccccc emeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee iccccccccccccccccccalalalalalalalalallallalalaaaaa lylylyllyllllyllylll cccccccccccccccccccccccccccccccccccccccccomomomommmmmmmmmmomommmmmmmmmmmmmmmmmmbibbbbbbbbbb neeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeedddddddddddddddddddddddddddddddd totootttooooootoooooootootototoooooootototoooototootottt ggggggggggggggggggggggggggggggggggggggggggggggggggetettttttttttttttttttttttttttttttttttttthehehehehehehhehehehehehhehhehhheheehehehehhhehehehehehehehhehhehehhehehehehhehhheheehhheeheeehheheeeehheh rrrrrrrrrrrrrrr.

ii) SoSoSoSoSoSoSoSoSoSoSoSoSoSoSoSoSoSodiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiumumumumummmumumummmmummmmmmmmummmmmmmmmmmmmmmmmmmm chlorrrrrrrrrrrrrrrrrrididdididididididdiddididii e,eeeeeeeeeeeee mmmmmmmmmmmmmmmmmmmmmmaagaaaaaaaaaaaaaaaaaaaaaa nesiiiiiiiiiiiiiiiiiiiiumumumumummummumumumuummmmumumumuumumm cccccccccccccccccccccccccccccccccccccccccccchlhllllhllhlhlhllllhlhhhh ororoororororoorororororororororoooorrroorororroooroorrrorororoororrrooroorooooooro idddidididdidididddiddididdddididddidddiddddddididdddddddddddddddddddddididddddde eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oorororororororrororororroorrrooorrorrrrrrrrrrrororrrrr anynynynynyny ooooooththththththeeereree  nam

Maaaaaaaaaaaaaagngngngngnnngnnnnngnnngnnnnnnnnngnnnnnnnnggggg eticc aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatttttttttttttttttttttttttttttttttttttttttttttttttttt rarararaararaaraaarrararaarrararractioooooooooooooooooooooooon n nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn nnnnn (D(D(D(D(D(D(D(D(D((D(D((D((DDDDD(D(D(DDDD((DD(D(((DD((((((DD(D((DDD(D(D(DDDDDDDDDDo o oo nononnnnononononononononononononnnnn ttttttttttttttt aaaaaacacaacaaaaaaaaaaaaaaaaaaaa ceptppppp mmmmmmagagagagagagnetism
Evapapapppppapppppppororororororororororororororororororrrrrrorrrrrrratttioioioioioiooooioiooooioioiooioioioion (D(DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDo o ooooooooooooooooooooooooooooooooooo nononooononononononononononooooonononononnnoonononononnonoonoooonononnooonooonnoononnooonoonooonnnoonnnnonnoonoot t tt ttt t tt tttttttttttttttttttt acacacacacacacacacacacacacacacacacacacccacacaccccaacacaacaaaaaaaaccaccacccacaaaccccccecccccccccccccccccccccccccc pt evavavavavavapopopopopoporarrrrr tetetetetete)

aper r rrrrrrrrrrrrrrrrrrrr r r chchcchchchchchchchcchchcccccccccccccccccccccccccc rorororoooorooooroororooooooooooorooorooomamamamamamamamamamammmamammamamammamammmammmamamaamammamamaaamaaaaaaaamaaaaammmmaatotoototototototototototottototottototttotttootottootoootooototoooooooooottt grgrgggrgrgrgrgrgrgrgrgrggrgrgrgrgrgrgrgrgrgrrgrgrgrgrgrgrrgrrgrgrgrrrrgggrggggggggggggg apapapapapapapapppaapppaaaappapaappaapaaaaaaaaaaaaaaaaa yhyy (D(D(D(D(D(Dooooo o nonononononot ttttt acce
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Section C – 20 marks  

Qn 
No

Answer Mark 
allocated

Total 
marks

1 (ai) Vinegar Solution

Calamine lotion Suspension
1 

10 

(aii) Vinegar is homogenous but calamine lotion is non-homogenous. 

Vinegar has no residue after filtration but calamine lotion has residue 
after filtration 

Vinegar allows light to pass through but calamine lotion does not 
allow light to pass through / vinegar is clear but calamine lotion is 
cloudy (do not accept not clear)

In vinegar solute and solvent does not separate when left to stand 
but in calamine lotion, solute and solvent separates when left to 
stand. 

(Any 2) – Allow error carry forward 

2 

(bi) Distillation 1

(bii) Cools and condenses the hot vapour to liquid. 1
(biii)

1 

(biv) Distillate 1
(ci) Mg: Metal; F: Non-metal 1
(cii) Magnesium has high density but fluorine has low density 

Magnesium is a good conductor of heat but fluorine is a poor 
conductor of heat 
Magnesum is a good conductor of electricty but fluorine is a 
poor conductor of electricity. 
Magnesium has high melting/boiling point but fluorine has low 
melting/boiling point 
Magnesium is malleable but fluorine is brittle 

(Any 2)

2 

ogenoousus.

mine lotion n n n hahahahas sss rerereresisisisidue

ough but calllamamamamamamamamamamammmmmmmmmmmmmmmmmmmmmininiiniiiininininininininininininininininininininininininininininnininninne eeeeeeee e eeeee ee e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeee eeeee ee lolllolololololololollolollllololololoololololololololololololoooooolooloololl titititittttttttttt oooon ddddoeoeoeoessss nnnnot 
/ vinegar r rrrrrrrrrrrrrrr isisisisssisissssssss clclclclllleaeaeaeaaeaeaeaeaeaeaaeaaeaeaeaaeaeaeaeaeaeaeaaaeaeaeaeaaaeaeaaeaaaeaeaeaeaeaaeaaaeaeeaaaeaaaeaeaaeaaaeaeaeaeeeaeeaeeeaaaaaaarrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr bubububbbubbububbubububbbubububbbbububububububububububububububububububuuuuuuuuuuuut t tttttttttttttttttttttttttttt ttt t tt t cacacaccacacacacacacacacacacacacacacacacaccacacaaaacacaaacacaaacacacacaaaaaaaalllalalalalllalllllllllllallllllllalllalllalllllllllllll mmmminee lolotitionon is 

ot cleararararrarararararararrarrararararaaaaaaaaaaaaaaa ))))))))))))))))))))))))))))))))))))

te and sososososososososoosossososoosososososoosossssoooososoosoooooolvlvllllllllvllllll ennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnt ttttttttttttttttt doooooooooooooooesesesssessessessseeeeeeee  not sssssssssssssssssssssssssssssssssssssepeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee arate whenenene lllleft totototo staandndndnd 
amine e e lotionnnnnnnnnnnnnnnnnnnnnnnnn,,,,,,,,,,,,,,,,,,,,, sososososososososososossosososssosssosooooossosooososoooooolululuuuuluuuuuuluululuuluuululuuuluuluuluuulllul teteteeteeeteeteteteteeteeteeeteteteteteeeetetetttttetttetttt aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaandnndndndndndndnndndndndndddnddddddddndddddd ssssssssssssssssssssssssssssssssolololololololollolollololloollooooooooooooo vevevevevevevevevevevevveveveveeveeveeeveeeveeeeeeeeeeeeeeeeeevennt sseparatesesese wwwhen leleleleftftftft tttto ooo

(Anyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 22222222222222222222222222222222222) – AlAlAlAlAlAllAlAlAlAlAlAlAlAAAAAA lolollllllllllll w ererererererererererererrererrrrrerrerrererrreree rororororororororororororororororrrorrrrooor r rrrrrrrrrrrrrrr cacacacacacacacaccacacacacaccccacacacacccacacacaccaccccacccacaaaaaaaaaaaaaarrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrry y y yyy yyyyyyyyyyyyyyy yy yyyyyyyy y y yyyyyyyy fof rwarrrrrrrrrrrrdddddddddddddddddddddddd
bi) DiDDDDDDDDDDD sttttttttttttttttttttttttttttttttttttttttiiili lalalalalalalalalaalaalalaaaalalaaall tion

) CoCCoCoCoCoCoCCCCCoCoCCoCCC olololololooolololoooolllololllolloooooooooo ssssssssss sssssssssssssssssssssssss anananananananananananaaaaaaaaaaaaaaaaaa ddddddddddddddddddddddddddddd cocococoococococoocococooococoooocccccccccc ndndnnnddnndddndnddnndnnnn ennnnnnnnnnnnnnnnnnnnnseseseseseseseseseseeseeseseseseseesesesssesesessesesssesesessesseseesssssessessssssssssssssssssssssssssssssssss ththhhhhhhhhhhthhththhhhhhheee e eeeeeeeeeee hohhhhhohhhhhhhhhhhhhhhhhhhhhhhh t vapourururur ttttoooo lil quid
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2 (ai) Athlete 1 and 3 1

10

(aii) Morphine is more soluble in the solvent 

The spot for morphine further from the starting line
1

1 

(aiii) Pure substance. There is only 1 spot on the chromatogram for 

morphine.

1

(aiv) If the starting line is drawn in ink, the ink might dissolve in the solvent 
and affect the results of the experiment OR  
Pencil lead is an element and cannot be separated by solvent. 

1 

(av) To prevent the sample from dissolving into the solvent. 1

(avi) The substances in Athlete 4 urine is not soluble in the solvent. 1
(bi) Compound: Carbon dioxide and water

Mixture: Air and alloy 
2

(bii) A compound has fixed melting and boiling point but a mixture 
has variable melting and boiling point. 
A compound can be separated by chemical methods but a 
mixture can be separated only by physical methods. 
A compound has fixed composition by mass but a mixture 
has variable composition by mass. 
A chemical reaction takes place when a compound is formed 
but no chemical reaction takes place when a mixture is 
formed  

(Any 1)

1 

3 (ai) Liquid A 1

10

(aii) Stir the mixture faster
Increase the temperature of liquid B
Crush Solid Y to smaller pieces to increase surface area 

(Any 1)

1 

(aiii) Solid X and Y is insoluble / cannot dissolve in Liquid C. 1 

(aiv) Liquid A. 
Add liquid A to the mixture of X and Y to dissolve X.
Filter the mixture to obtain X as the filtrate and Y as the residue.

1
1 
1

(bi) Luminous flame 1
(bii) He should open the air-hole. 1
(biv) Luminous flame produces a lot of soot but a non-luminous 

flame does not produce soot. 
Luminous flame is unsteady but a non-luminous flame is 
steady. 
Luminous flame is less hot compared to a non-luminous 
flame 
Luminous flame is formed when the air-hole is closed but a 
non-luminouf flame is formed when the air-hole is closed. 
Luminous flame is orange in colour but non-luminous flame is 
blue in colour. 

(Any 2)

2 

Lumimimimimimim nous
ame

thods but 
thods..

mass but aaaaaa mmixixixixixixtttttut re 

e when a comomomomomompopopopopopoununununununddddd d is fffffforororororormmmmmmedededededed 
takes placeeeeeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwhehehehehehehhhehhhhhhhhehhhhehhhehhhehehhehehheeheheeheehhhheeehhhheehehhhhhhhhhhhehhhhhhhhhhhhhhhhhhh nnnnnnnnnnnnnnnnnnnnnnnn nn  n aaaaa a miiixtxtxtxtxtxtururururururee e e e e isisisisisis

1
r the mimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm xture e eeeeeeeeeeeeeeeeeeeeeeeeeee fafafafafafafafafafafafafaaafaaaaaaaaaaaaaaaaaaststststststststtstststststttttstststtstsssssssssststssssssstststtterererererrrrerrrererrerereerrrerrerererereereeeerereeeerrereeeeeereeee

Increasesessssssssssssssssssssssssssssssssssssssssss tttttttttttttttthehehehehehehehhhehehehehehehhhehehehhhhehhhehhehehhhehhhehehehehheeeeeeeeeeeee tempeppp ratuuuuuuuuuuuuuuuuuuuuurereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee of liquiiiiiid d dddddddddddddddddddddddddddddd ddddd BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
CrCrCrCrCCrCrCrCrCrCrCrCrCrCrCrCrCCCCCCCCCCCC ususuuuuuuuuuuuu h SoSoSSSSSoSSSSSSSSSSSSSSSSSoSSSSSSSSSSSSSSSSSSSSSSS lilllllillllllllillllllllllllllllllllllil d ddddddddddddddddddd Y Y Y Y YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY totototottttttotottottotototottotottototototototottotototottttotoooooooooooooooo  smsmsssmsmsmsssmsmssmsmsmsmsmsmmsmssmssmsmmmmmmmmmmmmmmmmmmmmmmmmalalalaalaaalaaaaalalaalaaaalalalaalaaaalaaaaaaalalllllleleleleeleleeeleleleleleleleeleeeeeleeelelellleler r rrrrrrrrrrrrrrrrrrr rrrrrrrrrrrrr ppippppp eccccccccccccccccccccccccccccccceseseseeeseeeseseeeeeseseseeeseeseseseseeeseseseseseseseesesessssssssss ttototototoooottootooootototooototoootoooooooooooooooooooooot iiiiiiiiiiiiiiiiiiiincnncncnncnnnncncncncncncncncncccnnnncnccnnncnncncccnccncncnnnccnnnnncnncnccnccccnncrererererererererererererererererereerereereeereeeeeereeererrrrrrr ase suuuuuuurfrfrfrfrfrfacacacacacaceeeeeee area

(Anyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 11111111111111111111111111111111111)

ii) SoSoSoSoSoSoSoSoSoSoSoSoSoSoSoSoSoSooooolilillllllllllllllllllllllllllllllll ddddddddddddddddddddddddd X X XXXXXXXXX XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXX ana d YYYYYYY YYYYYYYYYYY isisisisisisisisisisisisisis iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinsnsnnsnsnsnsnsssnsssnssnssssnssssnssnsnnsnsn olubbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbleleleleeelelelleeeleeeleleleeleelleleleeeeleleeeeeeeeeeeeee /////////////////// ccccccccccccccccccccccccccccccccccccccanaaaaaaaaaaaaaaaaaaaaa nononononooonnoooonnooonnooooooooooooooooooooooooooooooooooot ttttttttttttttttttttttttttttttttttt ddddidddddddddddddd ssssssssololololololveveveveveve iiiiinnnnnn LLiquid

Liququqquququququqquququqquidididididididididididididididididid A.
Adddddddddddddddddddddddd lilililiililillilililiiililllliiquququququququququququququququququididididddddddddddddddddddddddddddddddddddddddddddddddddddd AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA totot tttttttttttttttttttttttttttttttthehehehehehehhehehehehhehehehheheheheheehheheeheheehhhehhhhehheheheheeheeehehehehhhehehhhhhheee mmmmmmmmmmmmmmmmmmmmmmmmmmmmixtuuuuuurererererere oooooof fffff XXXXXX and Y

lterrrrrrrrrrrrrr thththtthtthtthtthtththtththttthtthththththhhhthhhththhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeee mmimmmmmmmmmmmmmmmmmmm xtxtxtxtxtxtxtxtxtxtxtxtxtxtxtxtxtxtxxtxtxttttxtxtttxxtxttxttxtxxtxxxtxttxtxtxtttxttxxxtxtururururururururururururururururrururuurruuurruruurrruururuuruuururrrruu eeeeeeeeeeeeeeee to oooooobtbtbtbtbtbtaiaiaaaa nnnnnn XXX XX as th
minoooooooooooooousususuuuuuusususuuuusususussssussusuuuussusssusuusuusss ffffffffffffffffffffffflalalalalalalalalalalalalalalalalame 

hould opopopopopopenenenenenen ththththththe air
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Serangoon Garden Secondary School 
1E Lower Sec Science (Biology)
MYE 2018
Mark Scheme

Section A - 10 marks

1 C 6 C
2 A 7 B
3 D 8 D
4 C 9 B
5 A 10 B

Section B  – 20 marks 

Qn 
No

Answer Mark 
allocated

Total 
marks

1 amphibian bird fish mammal reptile
Palestinian 
painted frog

Passenger 
pigeon

Parrot

Clownfish

Tilapia

Texas red 
wolf

Antler

Oregon 
bison

Domed 
tortoise

Cobra 5 
(Every 2 
correct 

answers – 
1m) 

5 

5 

5 

5 

2 (a) A food chain is a series of organisms which energy is transferred in 
the form of food OR
transfer of energy from one organism to another.

1

(b) P: Eagle; Q: Snake; R: Mouse; S: Plant 2
(c) Sunlight / Sun (Light energy not accepted) 1
(d) Mouse: 10

Snake: 1
Eagle: 0.1 

1 

3 (a) A: cell membrane 
B: cytoplasm
C: nucleus 
D: vacuole (do not accept ribosomes) 

2 

(b) A: Controls the movement of substances into and out of the cell / Allow 
certain substances to enter and leave the cell. 
B: Site where most chemical reactions take place 
C: Controls all activities in the cell / contains genetic information/ 
materials (Do not accept brain of the cell / control movement of cell)

1
1 
1 

4 (a) 1: Xylem
Function: Transport water and mineral salts from the roots to the stem 
and leaves 

2: Phloem 
Function: Transport sugars/food/glucose made in leaves to all parts of 
the plant 

1
1 

1 
1 

(b) Diffusion 1
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Section C – 20 marks  

Qn 
No

Answer Mark 
allocated

Total 
marks

1 (ai) Bacteria help in 
food production (e.g. yoghurt)
digestion
waste management 
make medicine/vaccines 

(Any 2)
(Do not accept fight disease, kill bad bacteria, virus, decompose 
dead body, boosting immune system)

2 

10 

(aii) Bacteria causes diseases, sickness, acne, bad breath. (Any 1)
(Do not accept the word virus)

1

(b) Dodo: Bird.
Reason: It has feathers.

Triceratops: Reptile 
Reason: It has dry, scaly skin. 

1
(Reason)

1 
(Reason)

(ci) The transfer of energy from one organism to another 
(Do not accept movement/transportation of energy)

1

(cii) leaf litter woodlouse shrew owl
oak leaf  caterpillar shrew owl
acorn bankvole weasel owl
acorn woodmouse weasel owl
(Any 1)

1 

(ciii) In the case of a shrew extinction, 
population of ladybird, caterpillar and woodlouse (any 2) will 
increase,

causing population of greenfly, oak leaf and leaf litter (any 2) to 
decrease.
(Answer must show 2 levels of impact)

1 

1 

2 (ai) Transport oxygen from the lungs to all parts of the body. 
(Do not accept carbon dioxide, nutrients and waste substances) 

1

10

(aii) Contains haemoglobin to transport oxygen more 
effectively.
Biconcave shape to increase surface area for faster 
diffusion of oxygen/ transport oxygen faster.
No nucleus to contain more haemoglobin  

(1 mark for structure and 1 mark for function)
(Any 1)

2 

(bi) Root hair cell 1
(bii) Absorb water and mineral salts from the soil into the plant. 1
(biii) It has a long and narrow extension / elongated structure 

to increase surface area to absorb water and mineral salts faster.
1
1

(c) An animal cell does not contain chloroplast but a plant cell 
contains chloroplast
An animal cell does not contain a cell wall but a plant cell 
contains a cell wall
An animal cell has numerous small vacuoles but a plant cell 
has a large centralised vacuole. 

3 

1 mark for category of 
animal (2 correct to 
obtain 1 mark)
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An animal cell does not have a regular shape but a plant cell 
has a regular shape
In an animal cell, the cytoplasm fills in whole cell but in a 
plant cell, the cytoplasm is reduced to a thin lining. 

(Any 3)

3 (ai) Arteries transport blood from the heart to the rest of the body  1

10

(aii) Veins transport blood to the heart from the rest of the body 1
(bi) Osmosis 1
(bii) Higher water potential / water concentration in the pure water as

compared to the plant cell. 
Water molecule would enter the plant cell by osmosis.
Thus, the plant cell increase in size and become turgid. 

1

1 

(biii) No. Plant cell has a cell wall to prevent the plant cell from bursting. 1
(biv) The animal cell will burst. 1

(c) The water level will fall.

There is higher water potential/concentration in the visking 
tubing as compared to the sugar solution. 
Water molecules would leave the visking tubing by osmosis.
Thus, the water level will drop. 

1

1 

1 
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Section A

Answer all the questions.

1 Which of the following is not a school laboratory safety rule?

A No consuming of foods and drinks in the laboratory.

B Never taste or smell chemicals without the teacher’s permission.

C Wear goggles when heating chemicals. 

D Not going to the toilet during an experiment.

2 The diagram shows a hazard symbol on a chemical bottle.

What can be the harmful effect if the person does not handle the substance properly?

A The chemical can cause harm to the environment.

B The chemical can irritate a person’s skin, eyes and respiratory tract.

C The chemical can cause a person’s death when it comes into contact with the skin

D The chemical can catch fire easily when placed near a flame. 

3 Five identical titanium balls, each of mass 27 g, are immersed in a measuring cylinder 
containing 20 cm3 of water.

The reading of the water level rises to 50 cm3.

What is the density of the titanium?

A 0.9 g/cm3 B 2.7 g/cm3

C 4.5 g/cm3 D 6.75 g/cm3
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4 Which of the following statements about accuracy and precision is correct?

A A set of precise readings are always accurate.

B A precise reading is one which is close to the true value.

C A precise set of readings is where the readings are close to each other.

D An accurate set of readings is where the readings are close to each other.

5 Darius took a block of plasticine of mass 200 g and shaped it to a sphere. Which of the 
following statements about the plasticine is true?

A Its mass and density remain the same.

B Its mass and density have increased.

C Its mass and density have decreased.

D Its mass remains the same but its density has changed.

6 A student did an experiment using a metre ruler and a digital stopwatch. She then wrote her 
data in a table as shown below.

length of string / cm 10.00 15.00 20.00

time taken / s 21.5 42.3 55.2

What is the mistake made by the student?

A The length of the string should be measured in “m” instead of “cm”.

B Time taken should be measured in “h” instead of “s”.

C The precision for length of string should not have any decimal places.

D The precision for length of string should only have 1 decimal place.

7 What is the SI unit for current?

A ampere B voltage

C ohm D watt
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8 The figure below shows a pair of vernier caliper.

Which part of the vernier caliper is used to measure the internal diameter of a steel pipe? 

9 Which of the following apparatus is not used for heating substances?

A beaker B crucible

C round-bottom flask D pipette

10 An insoluble salt can be produced by mixing 20 cm3 of solution A and 20 cm3 of solution B.
The insoluble salt can then be separated from the remaining solution by a separation 
technique.

Which pieces of apparatus are required for the procedure mentioned above?

A 1, 2 and 4 B 1, 3 and 5

C 1, 4 and 5 D 3, 4 and 5

A

B

C D
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11 What is the purpose of processing a substance with a mortar and pestle?

A Grind solid substances into powder form.

B Mix substances together. 

C Measures the mass of a substance.

D Makes measurements more precise.

12 When a ‘strike back’ occurs, we should 

A close the air-hole

B increase the gas supply

C lower the gas supply

D turn off the gas supply completely

13 Which of the following describes the flame of the Bunsen burner when the air-hole is fully 
opened?

A flickering and blue in colour

B flickering and yellow in colour

C steady and blue in colour

D steady and yellow in colour

14 When you are heating some water in a test tube, you should

1 slant the test tube at an angle of 45 .
2 fill the test tube to the brim with water.
3 use a stopper to cover the mouth of the test tube.
4 point the mouth of the test tube away from yourself and your friends.
5 use a test tube holder to hold the test tube.

A 1 and 5 only B 2 and 3 only

C 1, 2 and 4 only D 1, 4 and 5 only
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15 Which question would be the best scientific inquiry question?

A Does the mass of salt in water affect the temperature at which it boils?

B How many giraffes live in Africa?

C Who made the first microscope?

D How long ago did dinosaurs live on the Earth?

16 Which of the following is the correct working sequence in carrying out the study of science?

1 Making a hypothesis.
2 Record the findings.
3 Planning and carrying out the experiment.
4 Identifying the problem.

A 3 4 1 2 B 4 3 1 2

C 1 4 3 2 D 4 1 3 2

17 Which of the following is not a correct pair of an element and its chemical symbol?

A copper - Cu B chlorine - Ch

C cobalt - Co D calcium - Ca

18 In the diagrams, circles of different sizes represent atoms of different elements.
Which diagram can represent water vapour?
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19 Two liquids, P and Q, are placed in a separating funnel. Two layers are formed as shown 
in the diagram below.

P boils at 80 oC while Q boils at 150 oC and both can form simpler substances upon strong 
heating.

Which one of the following statements of P and Q is correct?

A P and Q are elements that form a compound  when placed together in the separating 
funnel.

B P and Q are compounds that form a mixture when placed together in the separating 
funnel.

C P and Q are compounds that form a different compound when placed together in the 
separating funnel.

D P and Q are mixture that form a different mixture when place together in the 
separating funnel.

20 Which list shows an element, a compound and a mixture?

A carbon, water, ammonia B nitrogen, carbon dioxide, seawater

C oil, bronze, methane D oxygen, sodium, brass

21 Urea acid is a compound with the chemical formula, CO(NH2)2.

Which of the following shows the correct information about one molecule of urea acid?

number of elements number of atoms
A 3 7
B 3 8
C 4 7
D 4 8

22 Which of the following factors affects both solubility and rate of dissolving?

A particle size of solute B nature of solute

C nature of solvent D temperature
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23 Which one of the following statements is not true of a solution?

A It is a type of homogeneous mixture.

B The solute particles are large and cannot pass through a filter paper.

C The solute particles do not settle to the bottom.

D The solute particles do not scatter light.

24 A solution that cannot hold any more solute at room temperature is a

A concentrated solution

B dilute solution

C saturated solution

D weak solution

25 Which of the following can be separated using a filter funnel?

A two miscible liquids

B two immiscible liquids

C a soluble solid and a solution

D an insoluble solid and a solution

26 Which method is used to obtain pure water from sugar solution?

A crystallisation B filtration

C simple distillation D sublimation
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27 A student separates salt from a mixture of salt and sand.

What is the correct order of steps for the student to take?

A filter evaporate shake with water

B filter shake with water evaporate

C shake with water evaporate filter

D shake with water filter evaporate

28 Which observations provides the best evidence that a solid is a pure solid?

A It is soluble in pure water

B It has a crystalline structure

C It has only one colour

D It melts at a fixed temperature

29 The diagram below shows a segment of a drop of blood that is obtained from a human being. 
The different cells in the blood allows it to perform many functions to ensure that the human 
body can work well.

Which of the following best describes blood? 

A cell B organ

C system D tissue
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30 The diagram below shows six cells.

Which are plant cells and which are animal cells?

plant cells animal cells

A P, R, S and U Q and T

B P, R, S, T and U T only

C T only P, R, S, T and U

D Q and T P, R, S and U
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Zhonghua Secondary School
Mid-Year Examination 2018
Secondary 1 Express

For Examiner’s Use

Section B

NAME: (      ) Section C

CLASS: Total

Section B

Answer all the questions.

Write your answers in the spaces provided on the question paper.

B1 Convert the following physical quantities.

(a) 0.33 kg = g

(b) 54 min = h

(c) 1.2A = mA
[3]

B2 A student wants to check the purity of a small mickey figurine made of silver as seen in Fig 2.1.
He decides to measure its density and found that it is 7.9 g/cm3.

Fig 2.1

(a) Name two apparatus that are used to measure the volume of the mickey figurine. 

1

2 [2]

30

30
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(b) The student has a small, uniform block of pure silver and he measures the dimensions
of the block. The values are shown in Fig. 2.2.

Fig 2.2

(i) State the precision of the apparatus used to measure the height of the silver block.

[1]

(ii) The mass of the silver block is measured to be 27.2 g.
Calculate the density of the silver block. Give your answer in g/cm3

[2]

(iii) State and explain whether the mickey figurine is made of pure silver.

[1]
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B3 Fig. 3.1 shows the reading of a pair of Vernier calipers when its jaws are totally closed.

Fig 3.1

Fig. 3.2 shows the reading of the same pair of Vernier calipers when it measures the diameter of 
a steel rod.

Fig 3.2

(a) Determine the zero error on the Vernier calipers.

[1]

(b) Determine the corrected reading of the diameter of the steel rod.

[1]

(c) Describe how the accuracy of the measurement can be improved using the same 
apparatus.       

[1]
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B4 Fig. 4.1 shows the particles in six different substances at room temperature and pressure.

Fig 4.1

Complete Table 4.1 by putting A to F into each of the following classification.

Table 4.1

substance pure element pure compound mixture of 
elements

mixture of 
element and 
compound

diagram

[4]

B5 Complete Table 5.1 by placing a tick ( ) in the appropriate column to identify whether each of 
the following substance is an element, mixture or compound.

Table 5.1

[4]

 description  element compound  mixture

(a) No energy change took place when 
substance P is produced by melting 
two different metals together.

(b)

Substance Q is a black solid that can 
be separated into two different 
substances through magnetic 
attraction.

(c)

Substance R is a white solid, has 
atoms combined in fixed ratio and 
decomposes into two simpler 
substances on heating.

(d)
Substance S has a fixed boiling point 
and cannot be separated into simpler 
substances.
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B6 A student conducted an experiment on solubility as shown in Fig 6.1.

Fig. 6.1

(a) State a possible hypothesis of the student’s experiment.

[1]

(b) Suggest two other methods of increasing the rate of solubility of coffee beans. 

[2]

(c) Describe a separation technique that the student can carry out to determine whether 
the coffee drink is a solution or suspension.   

[2]
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B7 Fig 7.1 shows the human heart.

Fig 7.1

(a) State the level of organisation for the human heart.

[1]

(b) Explain your answer in (a).

[2]

(c) A heart is an example of an organ found in multicellular organism having a division of
labour. Explain why it is important for a multicellular organism to have a division of
labour

[1]

(d) Suggest a difference in division of labour for a unicellular organism and a
multicellular organism.

[1]
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Section C

Answer all the questions.

Write your answers in the spaces provided on the question paper.

C8 Peter carries out an experiment to study the relationship between the extension of a spring and 
the mass attached to the spring. The experimental set up is shown in Fig. 8.1.

Fig 8.1

The readings taken by the student are shown in Table 8.1 below.

Table 8.1

mass / g extension of spring / cm

10.0 3.0

20.0 6.0

30.0 9.0

40.0 12.0

60.0 18.0

(a) Identify the independent variable and dependent variable in this experiment.

independent variable

dependent variable [2]
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(b) On a piece of graph paper, plot a graph of extension of spring against mass.
[4]

(c) From the graph, if a mass of 50.0 g is placed on the spring, what is the length of the 
extension? Show your working on the graph.             

[1]

(d) From the graph, state the relationship between mass and extension of spring.      

[1]

(e) Suggest two ways in which the experiment must be carried out to ensure accuracy of 
the readings. 

1

2 [2]

C9 (a) A student separated two alkanes, hexane (boiling point 69 °C) and heptane (boiling point
98 °C), using the apparatus shown in Fig 9.1.

Fig 9.1

(i) Name and state the function of the piece of apparatus labelled M.

[2]
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(ii) Explain why a hot water bath can be used instead of a heating source such as
a Bunsen burner.

[1]

(iii) What was the reading on the thermometer when the first few drops of distillate
appeared in the beaker? Name the distillate collected.

[2]

(iv) How will the student know when all the first alkane had distilled over?

[1]

(b) A student performed paper chromatography on two different inks (ink 1 and ink 2) and
five colour dyes (red, blue, green, yellow and orange) using water as a solvent.
The results can be seen on the chromatogram on Fig 9.2 below.

Fig 9.2

(i) State the colour(s) present in ink 1.

[1]

(ii) Give one possible reason for the result for ink 2.

[1]

(iii) Which of the colour dye is the most soluble? Give a reason for your answer.

[2]
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C10 Fig. 10.1 shows the structure of a unicellular bacterium.

Fig. 10.1

(a) Describe two ways in which this cell is different from a typical plant cell.

1

2

[2]

(b) Suggest a reason for a bacterium cell to be surrounded by a cell wall.

[1]

(c) Explain how this bacterium cell is able to photosynthesis. 

[2]
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(d) Fig 10.2 shows the two main types of white blood cells – phagocytes and lymphocytes.

Fig. 10.2

White blood cells are a key part of the human body’s organ system for defending itself 
against infection (this system is called the immune system). They are found together 
with red blood cells in the bloodstream and can move in and out of the bloodstream 
to reach tissues that are affected by bacteria or viruses. 

(i) Define the term organ system.

[1]

Phagocytes travel along the walls of blood vessels to fight infections by covering the 
bacteria or viruses and releasing a protein chemical called enzymes to digest them. 
Fig 10.3 shows how a phagocyte undergoes this process called phagocytosis.

Fig. 10.3
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Other white blood cells make antibodies, which are special proteins that recognise
foreign materials and help the body destroy or neutralize them. These white blood 
cells are called lymphocytes.

(ii) Using the information above, complete Table 10.1 below showing how the 
various structural adaptations allows the white blood cells to perform its function. 

Table 10.1

structure adaptation reason

cell membrane flexible

mitochondria To provide energy for it to move 
along bloodstream.

large To control the cell to produce large 
amount of protein.

small vacuoles numerous and 
contains enzymes

[4]
 

 

 

 

  



23





1E LSS MYE 2018 ANSWERS

Section A

1 D 7 A 13 C 19 B 25 D 

2 B 8 A 14 D 20 B 26 C 

3 C 9 D 15 A 21 D 27 D 

4 C 10 C 16 D 22 D 28 D 

5 A 11 A 17 B 23 B 29 D 

6 D 12 D 18 C 24 C 30 D 

Section B

B1 (a) 330 1

(b) 0.9 1

(c) 1200 1
[answers in fraction: 0m]

B2 (a) Displacement can/eureka can
Measuring cylinder

1
1

(b) (i) 0.1 mm / 0.01cm [no units: 0m] 1

(ii) volume of silver block
= 2.11 x 1.62 x 0.76
= 2.598 cm3

Density of silver block
= 27.2/2.598
= 10.5 g/cm3 (3.s.f.)

1

1

(iii) No, it is not made of pure silver as the density of pure silver is greater than
that of the mickey figurine. 1

B3 (a) - 0.03 cm 1

(b) Corrected reading = 6.43 – (-0.03)
= 6.46 cm

1

[no units for part (a) and/or (b): -1m]

(c) Measure the rod at three different positions and calculate the average of
the three readings.
Avoid parallax error by reading at eye level 1

B4 substance pure 
element

pure 
compound

mixture of 
elements

mixture of element 
and compound

diagram B, E C, D A F
4

m]
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B5
 description  element compound  mixture

(a)
No energy change took place 

when substance P is produced 
by melting two different metals 

together.

(b)

Substance Q is a black solid that 
can be separated into two 

different substances through 
magnetic attraction.

(c)

Substance R is a white solid, has 
atoms combined in fixed ratio 

and decomposes into two 
simpler substances on heating.

(d)
Substance S has a fixed boiling 
point and cannot be separated 

into simpler substances. 4 

B6 (a) As the surface area of coffee solute increases, the rate of solubility of the 
coffee solute increases 1

(b) Stir more (than 5) times 1
Heat the water to a higher temperature (more than 70 ºC) 1

(c) Filter the coffee drink 1
if there is residue on filter paper, it is a suspension. 
If there is no residue, it is a solution 1

B7 (a) organ 1

(b) It is made up of three different tissues that helps it to perform a specific 
function

Name the three tissue (cardiac muscle, nervous tissue, connective tissue)

1

1

(c) Mulitcellular organism is larger and more complex 1

(d) Unicellular organism division of labour involves organelles while
Multicellular organism division of labour involves organ 1
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Section C

C8 (a) Independent variable – mass
Dependent variable – extension of spring 2

(b) Axes (label axes with variable and units / correct x & y-axis) – 1m
Scale (>50% of graph paper + marking on every 2 cm) – 1m
Data points (all 5 points correctly plotted) – 1m
Line drawn smoothly – 1m 4



(c) 15.0 cm [no units: 0m] 1

(d) As the mass placed on the spring increases, the extension of the length of 
the spring increases linearly. 1

(e) Ensure the eye is level with the reading the length of the spring. (Prevent 
parallex error)
Ensure that the spring does not oscillate when the reading is being taken. 2

C9 (a)(i) Fractionating column 1

To allow liquid of higher boiling point to condense / liquid of the lower 
boiling point to pass through the fractionating column 1

(ii) The boiling points of the two liquids are lower than the boiling point of 
water / 100ºC

1

(iii) 69 °C. hexane 2

(iv) When the temperature reading on the thermometer rise above 69 °C 1

(b)(i) Blue and yellow 1

(ii) Ink 2 is not soluble in water 1

(iii) red 1
The spot travels the furthest up the chromatogram
[fastest: 0m]

1

C10 (a) The chromosomes are not enclosed in a nucleus / There is a lack of 
nucleus

There is a lack of large central vacuole

The cell has bacterial chromosomes

There cytoplasm is located at the central portion of the cell
Any 
2

(b) The cell wall is present to protect the bacterium from external injury as it is 
a unicellular organism. 
[shape: 0m]

1 

(c) It will contain chlorophyll that will allow it to photosynthesis 
and make its own food in the presence of sunlight

1
1

(d) Several related organs working together to carry out a specific function 1
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(e)
structure adaptation reason

cell membrane flexible To allow the cell to 
change it shape to 
engulf / cover  the 

bacterium 

mitochondria Large 
amount / 
many / 

numerous

To provide energy for it to move along 
bloodstream.

nucleus large To control the cell to produce large amount of 
protein.

small vacuoles numerous and contains 
enzymes

To digest / destroy the 
engulfed bacterium

1 

1 

1 

1 
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Section A (30 marks)
Choose the most appropriate answer and shade your answer on the OAS provided.

1 Which of the following consists of an element, a compound and a mixture?

A carbon, oxygen, water

B carbon dioxide, chlorine, water

C nitrogen, seawater, steel

D oxygen, steel, water vapour

2 Which is a property of all metals?

A They are solids at room temperature. 

B They are magnetic.  

C They conduct electricity.

D They have low melting points.

Refer to the figure below for Questions 3 and 4.

A white powder, X, is formed when zinc is completely burnt in air.

3 Which of the following describe, X, zinc and air?

X zinc air
A
B
C
D

compound 
compound 
element
mixture

element 
mixture

compound
element 

mixture
element
mixture

compound

burning zinc ribbon

white powder X forming

open jar
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4 Which of the following statements about the reaction above is not true?

A Heat energy is not involved in the reaction. 

B Light energy is given off by the reaction. 

C The white powder formed is not a metal. 

D Zinc ribbon is grey in colour.

5 Which element is not found in Group II of the Periodic Table?

A beryllium

B calcium 

C strontium 

D titanium

6 Four different mixtures of gases are shown.
Which diagram represents a mixture containing only elements?

Refer to the figure below for Questions 7, 8 and 9.

The figure shows rock sugar.

7 Paul adds 8 pieces of rock sugar to 500 cm3 of water in the pot. 
Under which conditions will the rock sugar dissolve the fastest?

A Cold water with stirring

B Tap water without stirring

C Hot water with stirring 

D Hot water without stirring 

    A                          B                         C                          D

different 
types of 
particle
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8 Which of the following best describes the observations after the rock sugar dissolves 
completely in water? 

A The mixture leaves no residue after filtration. 

B The mixture is heterogeneous. 

C The rock sugar settles at the bottom after some time. 

D The rock sugar is the solvent. 

9 The hot sugar solution was heated till a saturated solution was obtained. The solution 
was left to cool to room temperature overnight. Some sugar crystals appeared in the 
solution the next day. 

Which of the following is not true?

A More sugar crystals can be obtained by heating the solution to dryness. 

B The sugar crystals appeared due to crystallisation. 

C The sugar crystals can be separated from the solution by filtration. 

D There are some sugar crystals found in the solution on the second day. 

10 Three substances, A, B and C were dissolved in equal volumes of three different 
solvents, X, Y and Z to test their solubility. The results are reflected in the table below.

Solvent Substance dissolved in grams / g
A B C

X 30 19 11
Y 24 13 7
Z 9 10 12

Which of the following is true?     

A A is the most soluble solute for all three solvents. 

B A, B and C are best dissolved in solvent Y.

C B is least soluble in solvent X compared to A and C.

D C is more soluble than B in solvent Z.

11 Which of the following does not involve filtration?

A Obtaining water from seawater

B Pouring hot water over tea leaves contained in a sieve 

C Purifying the air using air-conditioner   

D Purifying the drinking water using water dispenser
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12 What are the step(s) to separate a solid-solid mixture of iron, sand and copper(II)
sulfate solids?

A Add water filter do simple distillation 

B Add water filter heat to saturation crystallisation 

C Use a magnet add water filter heat to saturation crystallisation 

D Use a magnet add water filter heat to dryness

13 Which statement correctly describes all cells in living organisms?

A A cell is the basic building unit of all living things. 
B A cell is the smallest component of all living things. 
C All cells contain nucleus which provide energy.
D All cells contain chloroplasts which carry out photosynthesis. 

14 The diagram shows a plant cell.

Which of the following about structure P is/are correct?

I It is made up of cellulose.
II It supports the cell.
III It is fully permeable. 

A I only 

B I and II only

C II and III only

D All of the above.

15 Which of the following occur in both girls and boys during puberty?

A Facial hair starts to grow

B Menstruation starts 

C Production of sex cells 

D Voice deepens

P
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16 Which of the following about sperm cell or egg cell is incorrect?

A Both sperm cell and egg cell contains DNA. 

B Both sperm cell and egg cell are released in large quantities at once. 

C Both sperm cell and egg cell are produced when males and females hit puberty

respectively.

D Both sperm cell and egg cell are needed for fertilisation to occur. 

17 What is the result of cutting the sperm ducts in a man?

A Sperms are unable to pass through to the urethra.

B Sperms will die. 

C The man is unable to pass urine.

D The man is unable to produce sperms. 

18 The diagram shows a section of the female reproductive system. 

Which of the following statements is true?

A Structure X is a muscular organ where sperms are deposited during sexual 

intercourse. 

B Mature sperm cells are produced by structure Y.

C Fertilisation takes place at structure Z.

D After fertilisation, the embryo is implanted in structure Z for growth and 

development. 
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19 Which of the following hormone(s) leads to the thickening of the uterine lining right after 
menstruation?

A oestrogen 

B progesterone 

C testosterone 

D oestrogen and progesterone

20 The graph shows changes of starch concentration in a plant. At which point does 
sunlight start to become available again?

21 A variegated plant is destarched. One leaf is then partly covered with a black paper strip 
on both sides and exposed to sunlight for several hours. 

The leaf is then tested for starch. What is the result?

starch 
present

A B C D

co
nc

en
tra

tio
n 

of
 s

ta
rc

h 
in

 
pl

an
t (

ar
bi

tra
ry

 u
ni

t)

time 

A

B C

D
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22 The diagram shows an experiment to find out whether carbon dioxide is needed for 
photosynthesis.

Which of the following is the most suitable control for this experiment?

23 Which statement about respiration and breathing is incorrect?

A Breathing takes place outside the cells while respiration takes place inside the cell.

B Breathing and respiration are chemical processes as new substances such as 

carbon dioxide are formed. 

C Breathing is the action of getting air in and out of the lungs while respiration is the 

chemical reaction that provides energy to the living organism. 

D Energy is released during respiration but not released during breathing. 
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24 Which of the following best represents the composition in a sample of exhaled air?

      A    B

  
      C         D

25 Which of the following shows the correct information related to force?

instrument to 
measure force SI unit for force

A
B
C
D

beam balance
electronic balance

weighing scale
spring balance

kilogram 
joule

pascal
newton

carbon dioxide 
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26 A parachutist jumps out of an aeroplane and flies vertically downwards. The 
parachutist opens his parachute at 40 s.

The table below shows the changes in his speed from 0 s to 60 s.

time speed
0 s to 20 s increases from 0 m/s to 180 m/s
20 s to 40 s remains constant at 180 m/s
40 s to 50 s decreases from 180 m/s to 30 m/s
50 s to 60 s remains constant at 30 m/s

During which duration is the resultant force on the parachutist downwards?

A From t = 0 s to 20 s
B From t = 20 s to 40 s
C From t = 40 s to 50 s
D From t = 50 s to 60 s

27 What is the resultant force acting on the object in the diagram below?

A 1 N to the left
B 7 N to the left
C 11 N to the right
D 17 N to the right

28 Which of the following shows the correct formula for work done?

A work done = force ÷ area
B work done = force × distance moved in the direction of the force
C work done = force × perpendicular distance from the pivot to the line of action of

                                 the force
D work done = mass ÷ volume
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29 A car of mass m = 1500 kg is travelling at a constant speed of 4.0 m/s. As the car 
approaches a traffic light, the driver applies the brakes and the car slowly comes to a 
halt.

How much kinetic energy is converted to thermal energy?

A 3 000 J
B 6 000 J
C 12 000 J
D 24 000 J

30 Which of the following shows the change in the speed of the particles and the spacing 
between each particle during freezing?

speed of particles distance between 
particles

A
B
C
D

faster
faster
slower
slower

further apart
closer together

further apart
closer together

~ End of Section A ~
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Section B – Booklet 1 (Chemistry/ Biology)
Answer all the questions in this section in the spaces provided.

1 Fig. 1.1 below shows part of the Periodic Table. 
The location of the six elements P, Q, R, S, T and U on the Periodic Table are labelled 
as shown below.

Fig. 1.1

(a) Using the letters in Fig. 1.1, 
(i) identify two elements with similar chemical properties;                             [1]

………………………………………………………………………………………

(ii) identify one element with properties of both metals and non-metals;        [1]

     
………………………………………………………………………………………   

(iii) identify two elements that belong to the same period.                               [1]

………………………………………………………………………………………

(b) With reference to the Periodic Table, state the group number of the element that 
exist in greatest amount in air.                                                                             [1]  

……………………………………………………………………………………………..

(c) State the period number of the element that chemically combines with hydrogen 
to form water.                                                                                                       [1]

……………………………………………………………………………………………..

[Total: 5 marks]
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2 A blue solid, Z is a compound which is made up of two elements, X and Y.

At 25 °C, X exists as a reddish-brown solid which is not magnetic but conducts electricity 
and heat well.

At 25 °C, Y exists as a yellow-green gas which is not magnetic and does not conduct 
electricity and heat. 

At 25 °C, Z is not magnetic and does not conduct electricity at solid state. 

(a) (i) Define the term ‘element’.                                                                            [1]

………………………………………………………………………………………..

………………………………………………………………………………………..

(ii) Is X a metal or non-metal?
Using the information given above, explain your answer.                              [2]

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

(iii) With reference to the information provided above, give two reasons to explain 
why Z is a compound.                                                                                [2]

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..
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(b) The physical properties of X, Y, Z and an unknown substance, A, are shown in 
Table 2.1 below.

Table 2.1

Physical 
property Unknown A X Y Z

colour and 
state

reddish-
brown and 
blue solids

reddish-
brown solid

yellow-
green gas blue solid

melting point
/ °C

cannot be 
determined 1085 - 101.5 498

soluble in 
water

blue solids 
dissolved, 

leaving
reddish-

brown solids
behind

no no yes

    

(i) Using the information given in Table 2.1, give one evidence that A is a mixture 
of X and Z.                                                                                                 [1]

………………………………………………………………………………………..

………………………………………………………………………………………..

(ii) After adding water to substance A, which separation technique may be used 
to obtain the reddish-brown solids?                                                             [1]

………………………………………………………………………………………..

[Total: 7 marks]

3 (a) For each of the following, state the most suitable method of separation.       [2] 

(i) separate steel from the rubbish in 
junkyard ……………………………………..

(ii) separate copper(II) carbonate from 
water ……………………………………..
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(b) Three dye mixtures, J, K and L, were spotted onto a piece of chromatography 
paper. Three pure dyes, X, Y and Z, were also spotted onto the same piece of 
paper. 

Fig. 3.1 shows the results of this chromatography. 

Fig. 3.1

(i) Suggest why the base line was drawn in pencil and not in ink.                [1]

…………………………………………………………………...…………………..

…………………………………………………………………………………….....

(ii) Which dye mixture, J, K or L, contains both dyes X and Y?                       [1]

……………………………………………………………………………………….

(iii) Which dye mixture, J, K or L, does not contain dye Z?                              [1]

………………………………………………………………………………………..
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(iv) Another dye mixture M was spotted onto a piece of chromatography paper.
Fig. 3.2 shows the results of this chromatography. 

Fig. 3.2

Explain why dye mixture M did not move up the chromatography paper. [1]

……………………………………………………………………………………….

……………………………………………………………………………………….

[Total: 6 marks]

4 (a) Define the term ‘solubility’.                                                                           [1]

………………………………………………………………………………………..……..

………………………………………………………………………………………..……..

M
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(b) Fig. 4.1 shows the solubility of different substances at various temperatures. 

Fig. 4.1

(i) State the mass of potassium chloride, KCl, that dissolves in 100 cm3 of water 
at 80 °C.                                                                                                       [1]

………………………………………………………………………………………..

(ii) 500 g of potassium nitrate, KNO3, crystals is mixed with 500 g of water at 
50 °C. 
Will the potassium nitrate crystals dissolve completely? 
Using the information from the graph and suitable calculations, explain your 
answer.                                                                                                      [2] 

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

[Total: 4 marks]
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5 The apparatus shown in Fig. 5.1 can be used to separate pure water from seawater. 

Fig. 5.1

(a) Name this method of separation.                                                                            [1]

…………………………………………………………………...………………………….

(b) Predict the reading on the thermometer during the separation.                            [1]

……..................... °C

(c) Explain why water is pumped in at the end of the condenser. [1]

…………………………………………………………………………..…………………..

(d) Two samples are taken, one at point A and another at point B. Each sample is 
placed in separate evaporating dish and heated to dryness. The sample at A left a 
white residue while the sample at B left no residue.

(i) Identify the residue at A.                                                                              [1]

……………………………………………………………………………………….

(ii) Explain why the sample at A left a residue while the sample at B left no
residue.                                                                                                        [2]

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

[Total: 6 marks]
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6 Fig. 6.1 shows two types of cells under the light microscope.

plant cell animal cell 

Fig. 6.1

(a) (i) Name structure A and state its function.                                                     [2]

Structure ……………………………………………………………………………

Function 

………………………………………………………………………………………..

………………………………………………………………………………………..

(ii) With reference to Fig. 6.1, describe two ways a plant cell is different from an 
animal cell.                                                                                                   [4]

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

(b) It was later found out that the plant cell was an onion cell.
One structure required for photosynthesis was not found in the onion cell.

Name the structure and suggest one reason why the structure was not found in the 
cell.                                                                                                                        [2]

Structure ……………………………………….……

Reason 

………………………………………………………………………………………………

………………………………………………………………………………………………

[Total: 8 marks]

A
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7 Fig. 7.1 shows a calendar in which a woman has made some markings in August. 
19 August is the eleventh day of her menstrual cycle. 

August
Sun Mon Tue Wed Thu Fri Sat

1 2 3 4

5 6 7 8 9 10 11

12 13 14 15 16 17 18

19
X

20
X

21
X

22
X

23
X

24
X

25

26 27 28 29 30 31

    
Fig. 7.1

(a) (i) Define ‘menstruation’.                                                                                  [1]

………………………………………………………………………………………..

………………………………………………………………………………………..

(ii) Suggest the possible date for the last day of menstruation of this menstrual 
cycle.                                                                                                            [1]

………………………………………………………………………………………..

(b) The woman avoids sexual activities during the day, marked out in Fig. 7.1. 

(i) What is the name given to this period of the month?                                   [1]

………………………………………………………………………………………..

(ii) Suggest a reason why the woman avoids sexual activities during this period. 
                                                                                                                     [1]

………………………………………………………………………………………..

………………………………………………………………………………………..

(c) Describe and explain what happens to the uterine lining after ovulation.             [2] 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………
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(d) Describe what happens to the egg after it fuses with a sperm and before an embryo 
is developed into a fetus.                                                                                    [2]   

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

[Total: 8 marks]

8 The element carbon can be found in all living organisms. It is recycled through various 
processes, such as photosynthesis and respiration in the carbon cycle. 

Fig. 8.1 shows part of the carbon cycle and the arrows show the different pathways 
carbon moves between plants, animals and air. 

Fig. 8.1

(a) (i) State the letter that represents photosynthesis in Fig. 8.1.   ……………..   [1]

(ii) State the three letters that represent respiration in Fig. 8.1.                      [2]

…………………….., …………………….. and ……………………..

(b) Name a carbon-containing compound in plants that is produced during
photosynthesis.                                                                                                     [1]

………………………………………………………………………………………………

(c) Write the word equation for respiration.                                                                [1]

……………………………………………………………………………………….…….
[Total: 5 marks]
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9 A student uses the apparatus shown in Fig. 9.1 to investigate the effect of changing light 
intensity on the rate of photosynthesis on a breed of pondweed (pondweed A). The 
brightness of the lamp is kept constant. 

Fig. 9.1

(a) (i) Besides the brightness of the lamp, state one other variable that should be 
kept constant in this investigation.                                                              [1] 

……………………………………………………………………………………….

(ii) Describe how the distance between the lamp and the pondweed A affect the 
rate of bubble production.                                                                           [1]

………………………………………………………………………………………..

………………………………………………………………………………………..

(iii) Explain your answer.                                                                                   [2]

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

(b) Using the apparatus shown in Fig. 9.1, the student repeated the experiment on 
another breed of pondweed (pondweed B). 

At the same light intensity of 90 lux, pondweed A produced 72 bubbles per minute 
while pondweed B produced 60 bubbles per minute. 

(i) State, with a reason, which pondweed, A or B, would grow best in shady 
conditions?                                                                                                                     [2]

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

………………………………………………………………………………………..

pondweed A
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(c) In what form is the product of photosynthesis stored as?                                  [1] 

………………………………………………………………………………………………

[Total: 7 marks]

End of Booklet 1
Setter: Ms Agnes Lim
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1 Which of the following statements about a luminous flame is true?

A It is hotter than a non-luminous flame.
B It is not steady.
C It is obtained when the air-hole is open.
D It is purple in colour.

2 Amy wanted to measure the volume of a rock that she found. She set up the apparatus as 
shown to carry out her experiment but she was unable to obtain the volume of the rock.

What adjustment should be made so that her experiment can be successful?

A The block of wood should be lowered.
B The measuring cylinder should be replaced by a beaker.
C The rock should be broken down into smaller pieces.
D There should be more water in the displacement can.

3 The following diagram shows the readings on an electronic balance at two instances.

What is the mass of one marble?

A 5.03 g
B 9.23 g
C 15.09 g
D 27.68 g

12.59 g 27.68 g

beaker same beaker and three 
identical marbles

displacement can

block of woodmeasuring cylinder

rock
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4 Material P has the following physical properties:
poor conductor of heat and electricity
high melting point
brittle
opaque

What is material P?

A ceramic
B glass
C metal
D plastic

5 Which of the following statements is not correct?

A A compound can be formed when an element chemically combines with another 
element.

B Air contains a mixture of elements and compounds.
C Elements can be broken down into simpler substances by chemical methods.
D There are more than 110 types of elements known to scientist presently.

6 Which of the following element is a liquid at room temperature and pressure?

A bromine
B chlorine
C fluorine
D iodine

7 Slag is a substance used in the making of roads. It contains a compound with the following 
chemical formula, CaSiO3. What are the elements that make up the compound?

A calcium, silicon, oxygen
B calcium, sulfur, iodine, oxygen
C carbon, silicon, oxygen
D carbon, sulfur, iodine, oxygen

8 Which of the following does not make sugar cubes dissolve faster in water?

A adding more water 
B crushing the sugar cubes
C stirring the solution with a spoon
D using hotter water

9 Which of the following mixture can be separated by distillation?

A calcium carbonate and water
B oil and water
C iron filings and sulfur powder
D salt and water
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10 The diagram below shows a chromatogram of six different ink samples, P to U, produced 
by a company using different combination of dyes.

Which of the dyes can be used to create ink sample P?

A R and U
B Q, R and S
C Q, S and T
D T and U

11 Meghan is examining two types of cells, onion cells and human cheek cells under a 
microscope.

onion cells human cheek cells
                   
What structures will she see in both cells?              

I cell membrane
II cell wall
III chloroplast
IV nucleus

A I and IV only C II and IV only
B I, II and III only D I, II and IV only

12 The liver is an organ because

A it is made of different types of cells performing the same job.
B it is made of different types of organelles performing the same job.
C it is made of several systems working together to perform a function.
D it is made of several tissues working together to perform a function.

solvent flow

   P      Q       R         S         T        U
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13 Which of the following statements about the division of labour is incorrect?

A It allows various functions to be carried out more efficiently.
B It enables cells that are far away from the external environment to receive nutrients.
C It ensures that multiple functions can be performed at the same time.
D It is used by all living organisms.

14 Which of the statements below describe the particulate model of matter? 

I All matter is made up of small particles. 
II All particles are in constant motion. 
III The motion of all particles are random. 
IV Particles of a pure substance are identical. 

A I, II and III B I, II and IV
C II, III and IV D All of the above

15 The diagram below shows a book placed on top of a balloon at position X.

What change can be observed in the balloon when the book is balanced at the position X?

A the distance between helium particles decreases
B the mass of helium particles decreases
C the size of helium particles decreases
D the speed of helium particles decreases

16 Which of the following changes occur when a solid at 50.0 C becomes a liquid at 120 C?

attractive force 
between particles

distance between 
particles energy of particles

A decreases decreases increases
B decreases increases increases
C increases decreases decreases
D increases increases decreases

17 Which of the following is an example of osmosis in a plant?

A carbon dioxide from the air moving into a photosynthesizing leaf
B mineral salts in the xylem moving from roots to leaves 
C sugars in the phloem moving from leaves to roots
D water in the plant cells moving across the membrane

book

helium particles
X
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18 The diagram shows the results of an experiment, where two plant cells were placed in 
solutions X and Y respectively for 30 minutes. 

                  

                                    solution X                                          solution Y

Which process took place in the experiment and what was the relative water potentials 
of Solutions X and Y?

process water potential

A diffusion solution X has higher water potential than solution Y

B diffusion solution X has lower water potential than solution Y

C osmosis solution X has higher water potential than solution Y

D osmosis solution X has lower water potential than solution Y

19 Which of the following is the force that causes high and low tides?

A electrostatic force
B frictional force
C gravitational force
D magnetic force

20        The mass and weight of a ball are measured on Earth.
The gravitational field strength on Earth is 10 N/kg and the gravitational field strength on 
Moon is 1.6 N/kg. What will be the mass and weight of the ball when it is measured on the 
Moon?

mass on the Moon weight on the Moon
A decreases decreases
B decreases same
C same decreases
D same same
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21 The diagram below shows four forces P, Q, R and S acting on a moving car. 

Which of the following would cause the car to move faster?

       A an increase in P
       B
       C
       D

an increase in Q
an increase in R
an increase in S

22 If Harry cycles a distance of 3.25 km in 15.0 min, what is his cycling speed?

A 0.217 km/h
B 0.361 km/h
C 3.61 m/s
D 48.75 m/s

23 What of the following statement shows an useful application of high pressure?

A A bulldozer uses its caterpillar tracks to move on the soil ground.
B A lady wears high heels shoes to complete a walkathon.
C A man uses ski to move on the snow.
D A woman uses a sharp needle to sew a cloth.

24 James rides his motorcycle to work every weekday mornings. The total distance from his 
home and his office is 45.0 km. 
On Monday, he left his house at 8.00 am, He had to seek shelter from 8.15 am to 8.30 am 
due to a heavy downpour before finally reaching his office at 8.45 am. 

Calculate the average speed of his journey on Monday.

A 1.00 km/h
B 1.50 km/h
C 60.0 km/h
D 90.0 km/h

P

Q

R

S
P

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

direction of moving car

P

Q

R

S
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25 The diagram shows the Mars space rover. It has an estimated mass of 1060 kg.

Given that the gravitational field strength on Mars is 3.70 N/kg, what is the weight of the 
Mars space rover on Mars? 

A        3.49 N
B        286.5 N 
C        3490 N
D        3922 N

END OF PAPER 1
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Section A: 40 marks
Answer all questions. Write your answers in the spaces provided on this paper.

1 Jamie completed an experiment and her results are shown in Fig 1.1 below.

Fig 1.1

(a) Suggest a suitable hypothesis for Jamie’s experiment.

………………………………………………………………………………………………

……………………………………………………………………………………………… [1]

(b) Based on the results shown, give a suitable conclusion for Jamie’s experiment.

………………………………………………………………………………………………

……………………………………………………………………………………………… [1]

(c) The following gives a list of variables in Jamie’s experiment. 

Identify the type of variable (controlled, dependent or independent) stated.

(i) amount of sunlight received by plants ……………………………………

(ii) volume of water received by plants ……………………………………

(iii) final height of plants ……………………………………

(iv) initial height of plants …………………………………… [2]

height of plants

under the 
shade

beside a frosted 
window

under a lighted 
lampunder direct sunlight
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2 Table 2.1 gives a brief description of four unknown substances found in the chemistry 
laboratory. 

Table 2.1

substance description

W colourless liquid, catches fire easily and burns with a blue flame

X colourless solution, severely burns the skin when in contact

Y colourless solution, causes some itchiness with prolonged contact

Z silver liquid, poisonous when the vapour is inhaled

(a) Indicate which substance (W, X, Y or Z) should have the following hazard warning 
symbol on their reagent bottle.

Each substance (W, X, Y or Z) can only be used once.

hazard warning symbol

substance

hazard warning symbol

substance [2]
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(b) When a sample of substance W had to be heated up, Sam suggested two different 
set-ups as shown in Fig 2.1.

Fig 2.1

(i) Name the following apparatus and state their functions.

name function

U

V

[4]

(ii) With reference to all the information provided, suggest which set-up (1 or 2)
would be more suitable for heating up substance W and give a reason for 
your choice.

………………………………………………………………………….…………….

…………………………………………………………………………….…………. [1]

apparatus U

apparatus 
V

substance W
substance W

wire gauze

water

steam

heat

heat

set-up 1 set-up 2
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3 Classify the following substances into elements, compounds or mixtures.

aluminium, calcium carbonate, milk, water

element compound mixture

substance

[4]

4 Jackson wants to obtain a sample of clear water from a suspension of muddy water.
Fig 4.1 shows the diagram of the set-up that can be used to obtain a sample of clear 
water.

Fig 4.1

(a) In Fig 4.1, label and/or draw:

(i) where clear water will be collected [1]

(ii) the residue and the filtrate [1]

(b) What is the name of this separation technique?

……………………………………………………………………………………………… [1]

(c) Is the sample of clear water obtained safe for drinking? Explain your answer.

………………………………………………………………………………………………

……………………………………………………………………………………………… [2]
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5 Fig 5.1 shows the structure of a type of bacterium.

Fig 5.1

(a) Identify two similarities between a typical plant cell and the bacterium.

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]

(b) Identify two differences between a typical plant cell and the bacterium.

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]

(c) Suggest how it is able to obtain food for survival.

…………………………………………………………………………………………… [1]
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6 William conducted an experiment on a bottle of drink to observe the expansion of 
gases as shown in Fig 6.1.

He recorded his experiment in the following steps:
Step 1: Place a sealed bottle of drink on the table without shaking its contents.
Step 2: Place the sealed bottle of drink slowly into a basin of hot water.
Step 3: Open the sealed bottle and quickly put a balloon on the mouth of the bottle       
             as shown in the below.

Fig 6.1

(a) William noticed that the balloon slowly got bigger after Step 3. 
Explain why the balloon increased in size.

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]

(b) According to the Particulate Nature of Matter, describe the arrangement and 
the movement of the particles in the balloon.

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]
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(c) Draw the arrangement of particles in the balloon.

[1]

(d) State the physical property of the balloon which remained unchanged throughout 
the experiment.

…………………………………………………………………………………………… [1]
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7 Fig 7.1 below shows the blood flow in a blood vessel, X and some living body cells found 
near it.  The arrows represent exchange of gases Y and Z between living body cells and 
blood vessel.

Fig 7.1

(a) Identify cell W in the blood and gases Y and Z.

cell W    …………………………………………………………………………………...

gas Y   ……………………………………………………………………………………

gas Z   ……………………………………………………………………………………

[1]

[1]

[1]

(b) Identify blood vessel X.

…………………………………………………………………………………………..… [1]

(c) State and explain how the structure of blood vessel X makes it well-suited for its 
function.

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]

(d) Name one other type of blood vessel present in the body.

…………………………………………………………………………………………… [1]

(e) Describe the adaptation of the blood vessel mentioned in (d) in relation to its 
function.

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]
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Section B: 20 marks
Answer any two questions. Write your answers in the spaces provided on this paper.

8 The following shows a list of physical properties.

boiling point, density, electrical conductivity, flexibility,
hardness, melting point, strength, thermal conductivity.

(a) Indicate the physical property that is being described in the following statements.
Each physical property can only be used once or not at all.

(i) an archer pulls her bowstring back
before releasing the arrow …………………..………………

(ii) a baker uses thick gloves to hold a tray
of muffin from the oven …………………..………………

(iii) a nylon rope can take the weight of 
three mountain climbers without 
snapping ………………..…………………

(iv) the casing of wires and switches are 
usually made of plastic …………..……………………… [4]

(b) Two cubes made of different materials are shown in Fig 8.1. The mass of cube X and 
Y are 16.0 g and 20.0 g respectively. 

Fig 8.1

A model was made by joining three cubes of X and five cubes of Y.

(i) Calculate the volume of the model.

volume = …………….. cm3 [1]

X
Y

5 cm
2 cm
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(ii) Calculate the mass of the model.

mass = …………….. g [1]

(iii) Calculate the density of the model.

mass = …………….. g/cm3 [2]

(iv) The model is placed in a beaker of water. State and explain whether the model 
will float or sink in water. (density of water = 1.00 g/cm3)

………………………………………………………………………………………….

………………………………………………………………………………………….

…………………………………………………………………………………………. [2]
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9 (a) State two main differences between osmosis and diffusion.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… [4]

(b) Fig 9.1 below shows an experimental set-up using Visking tubing X and Y.

Fig 9.1

Visking tubing X contains 10 % starch solution and Visking tubing Y contains 
distilled water. They are both placed in 5 % starch solution for 12 hours.

(i) State and explain what would happen to the solution level in the capillary tube 
of Visking tubing Y.

…………………………………………………………………………………………

….………………………………………………………………………………………

……...……………………………………………………………………………….…

………………………………………………………………………………………..…

…………...…………………………………………..…….…………………………… [3]

capillary tube

   beaker

10 % glucose solution

5 % glucose solution

initial level

Visking tubing

distilled water

X Y
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(c) Fig 9.2 below shows root hairs, which are specialised cells. They have structural 
adaptations which increases the rate of absorption of water and dissolved mineral 
salts into the plant system.

                Fig 9.2

(i) State the structural adaptations that root hair cells have.

…………………………………………………………………………………………... [1]

(ii) Name one another specialised cell and state its structural adaptation.

…………………………………………………………………………………......……

.…………………………………………………………………………………………..

….……………………………………………………………………………………….. [2]
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10 Fig 10.1 shows two different types of excavators of the same mass.  

Fig 10.1

(a) State which excavator is more suitable for operating on soft, muddy ground.

Explain your answer using the concept of pressure.  

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… [3]

(b) Fig 10.2 below shows a fork-lift truck with a mass of 2275 kg transporting a load.

Fig 10.2

(i) Draw and label a force, other than weight, acting on the fork-lift truck in
Fig 10.2 when it moves in the direction shown. [2]

movement
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(ii) Calculate the weight of the fork-lift, given that gravitational field strength is 
10.0 N/kg.

                                       weight = ............................... N [2]

(iii) The total contact area of all the wheels of the fork-lift with the ground is 
3.20 m2.

Calculate the pressure exerted on the ground by the fork-lift with its load given
that the fork-lift truck has four wheels and the load weighs 2400 N.

                      pressure = ............................... Pa [3]

END OF PAPER 2
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c Weight = Mass x Gravitational Field Strength
= 2275 x 10
= 22750 
= 22800 N (3 s.f)

Pressure = force / area
= 22750 + 2400 N / (3.2) 
= 25150 / 3.2
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= 7860 Pa (3 s.f)
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Section A
Answer all questions.

The total mark for this section is 30.
Choose the one you consider correct and record your choice in the OTAS provided.

1 Which of the following describes the luminous flame and the state of the 
corresponding air hole of a Bunsen burner? 

colour of flame air hole of Bunsen burner
A blue closed

B blue open

C orange closed

D orange open

2 The following statement is written by a student who has just measured the heights of 
two potted plants which are placed at different locations.
“When a plant receives sufficient sunlight, it grows to be taller than a plant that does not 
receive sufficient sunlight.”

At which stage is the student carrying out the scientific method?

A asking a question 

B constructing a hypothesis

C drawing a conclusion

D making an observation

3 Which of the following matches the apparatus to its function correctly?

apparatus function
I beaker to contains chemicals or collect liquids

II filter funnel to separate different types of liquids

III bell jar to separate the set-up of an experiment from its 
surroundings

A I and II only

B I and III only

C II and III only

D All of the above 
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4 Which label should be on a bottle of concentrated sulfuric acid?

A B C D

5 In which of the following situations can parallax error occur?

I Using an electronic balance to measure the mass of a beaker.

II Reading the volume of a liquid from a measuring cylinder.

III Estimating the area of an irregular shaped figure by counting the squares.

IV Using a metre rule to measure the length of a cloth for making curtains.

A I and III 
B II and IV
C I, II and IV 
D IV only

6 The table shows the properties of four different materials. 
Which material is possibly a metal?

Density Electrical 
conductivity

Appearance

A low poor yellow

B low good black

C high poor colourless

D high good shiny
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7 Three balls have densities of 0.8 g/cm3, 1.0 g/cm3 and 1.4 g/cm3 respectively. They are 
immersed in four beakers carrying different liquids.

Which of these beakers holds a liquid of density 1.1 g/cm3?

               A                       B                     C                     D

8 The chemical formula for the compound calcium carbonate is CaCO3.
Which of the following correctly identifies the elements found in calcium carbonate?

A calcium and carbon dioxide only

B calcium and cobalt only

C calcium, carbon and oxygen only

D calcium, copper and oxygen only

9 Vitamins A and E are soluble in fats. 
Fats act as ……………………………………….. in the mixture.

A a solute

B a solution

C a solvent

D a suspension

10 Joe wanted to obtain sugar from sugar solution by evaporating the solution through
heating. Which of the following is the reason why he should not do it? 

A Evaporation forms impure sugar.

B Sugar decomposes on heating.

C Sugar has a high melting point.

D Sugar is a mixture, not a compound.



5

[Turn over

11 The following apparatus were set up as shown below. 

Which of the following could be X and Y?

X Y
A sand chalk

B sand seawater

C sugar water

D water oil

12 The table below shows some information about the solubilities of three solids. 

solid solubility in water solubility in ethanol
M insoluble soluble

N insoluble insoluble

O soluble insoluble

The following steps could be carried out to obtain pure O from a mixture of M, N and O.

I add ethanol III filter

II add water IV evaporate filtrate to dryness

Which of the following sequence shows the correct order?

A I II   III   IV
B II    I    IV III
C II    III IV (exclude I)
D I    III IV (exclude II)

X

Y

mixture of X, Y and water
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Refer to the following classification key for questions 13 and 14.

13 At which interval does division of vertebrates into mammals and birds occur?

A P
B Q
C S
D T

14 Which of the following shows the correct division at interval R?

A Those that are big in size and those that are small in size.

B Those that fly and those that do not fly

C Those that lay eggs and those that give birth to their young alive.

D Those that live in water and those that live on land.

vertebrates

Myna Penguin Whale

Bat

Lion Cow

P
Q R

S

T
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15 The following diagram shows a classification of plants. 

In which of the following can a plant which has a bright yellow star-shaped flowers and 
berry-like fruits with seeds be classified under?

16 The diagram below shows a 3- dimensional (3D) image of an animal cell.

I X controls all cellular activities. 

II Y controls the movement of substances in and out of the cell.

III Z is partially permeable. 

A I and II only

B I and III only   

C II and III only 

D All of the above 

Plants 

Non-flowering 

plants

Mosses Ferns 

Seed plants

Flowering 

plants

Seedless plants

Orchid plant Pine tree Clubmoss Bird’s nest fern

A B C D

XZ

Y
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17 Which of the following statements describes what will happen if a group of cells with a 
single function is damaged and can no longer do its work?

A An existing different group of cells will take over the function of the damaged 

cells. 

B The body would produce another new type of cells to replace the damaged 

cells. 

C The organ will continue to function normally. 

D The organ will not function efficiently. 

18 Which of the following organization level does not correctly matches the diagram? 

A cell C organ

B system D tissue
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19 When a liquid evaporates, some molecules escape from it and its temperature 
changes.
Where do the molecules escape from and what is the effect on the temperature of the 
liquid?

molecules escape from temperature of liquid
A all parts of the liquid decreases

B all parts of the liquid increases

C surface of the liquid decreases

D surface of the liquid increases

20 Which one of the following substances contains particles that move the fastest at room 
temperature?

A air

B margarine

C petrol

D water

21 The diagram below shows a change of state. 

Which of the following refers to the process? 

A boiling

B condensation

C evaporation

D sublimation

heat
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22 The cover plate was removed from the gas jar as shown in the diagram below. After 
several days, the colour of the gas was the same in both jars.

Which of the following statements explains this change? 

A Equal volumes of oxygen and bromine contain equal number of molecules.

B Oxygen and bromine gases have the different density.

C Oxygen and bromine molecules are in constant random motion.

D Oxygen and bromine molecules reacted and produced a new substance. 

23 The diagram below represents a molecule.  What would its chemical formula be?

What would be its chemical formula be? 

A XY

B X2Y

C XY2

D X2Y2

XY Y

oxygen

bromine

cover plate
After several days
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24 An atom of element X has 6 protons and an atomic mass of 14. 

I It is in in Group IV of the Periodic Table.

II It is in Period 1 of the Periodic Table. 

III The number of neutrons is 8. 

IV The total number of protons and electrons is 14.

Which statements about an atom of X is correct?

A I and II only

B I and III only

C I, II and III only

D I, II, III and IV 

25 The chemical formula of ammonia is NH3.
Which of the following has/have the same number of atoms as ammonia?

I CO2 III KNO2

II PbCl2 IV SiO2

A III only

B IV only

C II and III only

D I, II and IV only      
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26 The diagram below shows a plane mirror placed at a distance of 400 cm in front of a 
man.  

If the doctor’s test card is fixed at 70 cm behind the man’s eyes, what is the distance of 
the image of the test card to the man?

A 470 cm

B 800 cm

C 870 cm

D 940 cm

27 The diagram below shows a light ray travelling towards a plane mirror. 

What is the angle of reflection?  

A 25

B 35

C 55

D 125

125

incident ray

mirror

400 cm 70 cm

test cardmirror
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28 Which of the following shows the correct path taken by white light when it passes 
through a prism? 

A B

C D

Refer to the diagram below to answer questions 29 and 30.

White light is shone onto a ball which is magenta in colour. 

29 Which of the following light(s) will the ball reflect? 

A cyan light 

B red and yellow light

C red and blue light

D white light 

white light

magenta ball
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30 If a green light is shone instead of the white light, what colour will the ball appear to 
be?

A black

B green

C magenta

D white
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Section B

Answer all the questions in this section in the spaces provided.
The total mark for this section is 50.

For 
Examiner’s 

Use

B1 Convert the following physical quantities. [3]

(a) 1.2 l = ……………………. cm3

(b) 3500 cm2 = ……………………. m2

(c) 72 km/h = ……………………. m/s

[Total: 3 marks]
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B2 The diagrams in Fig 2.1 show five containers, labelled A to E, filled with different 
substances. The symbols in the containers represent the particles that make up each 
substance.  

Fig 2.1

Use the letter A, B, C, D or E to answer the following questions.
You may use each letter once, more than once or not at all.         [4]

(a) Which container(s) contain a mixture of atoms? …………………….

(b) Which container(s) contain atoms of a single element? …………………….

(c) Which container(s) contain only molecules?  …………………….

(d) Which container(s) contain only compounds? …………………….

[Total: 4 marks]

For 
Examiner’s 

Use
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B3 Mary set up an experiment as shown in Fig 3.1. In each of the beakers, she placed an 
identical sugar cube and poured equal amounts of water but at various temperatures 
into each beaker. She then measures the time that each sugar cube took to dissolve 
completely in the water. 

beaker A           beaker B       beaker C      beaker D

Fig 3.1

(a) Suggest a possible hypothesis for this experiment.

………………………………………………………………………………………….

………………………………………………………………………………………….[1]

(b) Identify 2 controlled variables.

………………………………………………………………………………………….[2]

(c) Identify the independent variable of the experiment.

………………………………………………………………………………………….[1]

(d) Predict in which beaker will the sugar cube dissolve the fastest.

………………………………………………………………………………………….[1]

(e) State two other ways that can be used to shorten the time taken to dissolve the
sugar cube in all the four beakers.

1. ………………………………………………………………………………….….

2. ………………………………………………………………………………….…. [2]

[Total: 7 marks]

For 
Examiner’s 

Use

water water

sugar cube sugar cube sugar cube sugar cube

10 °C 30 °C 50 °C 80 °C
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cm

cm

B4 Tom bought a set of furniture. As he was assembling the furniture, he realised that a 
screw was missing. To replace the missing screw, he had to measure the diameter of 
the screw head using a pair of Vernier calipers.

(a) Fig 4.1 shows the reading on the Vernier calipers.

Fig 4.1

What is the reading shown on the Vernier calipers? 

……..………………………………………………………………………………….. [1]

(b) After obtaining the reading on the Vernier calipers, Tom closed the Vernier 
calipers and found that there was a zero error. Fig 4.2 shows when the Vernier 
calipers when closed. 

Fig 4.2
(i) State the zero error. 

…….……………………………………………………………………………. [1]

(ii) Find the actual diameter of the screw head. Show your working clearly. 

Actual diameter of screw: ……………….[1]

[Total: 3 marks]

For 
Examiner’s 

Use

0 105

c
0 1 2

cm
0 1 2

0 10
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B5 In Table 5.1 shows some properties of three unknown materials. 

Table 5.1

materials transparency scratch test melting point (oC)

A opaque Material A scratches 
material B. 150

B transparent Material B cannot scratch 
material C. 170

C transparent Material C scratches 
material A. 65

By comparing the physical properties of the three materials, state and explain which 
material is most suitable for making the following objects. 

(a) A scratch-resistant container [2]

Material …………………

Reason ………………………………………………………………………….

………………………………………………………………………….

………………………………………………………………………….

(b) A boiling tube [2]

Material …………………

Reason ………………………………………………………………………….

………………………………………………………………………….

………………………………………………………………………….

[Total: 4 marks]

For 
Examiner’s 

Use
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B6 (a) Fig 6.1 shows a poster about sea turtles, an endangered sea animal. 

Fig 6.1

(i) State the main threat to the population of sea turtles shown in Fig 7.1.

…….……………………………………………………………………………. [1]

(ii) With reference to their effects on the ecosystem, explain why it is important
to protect the sea turtles.

…….…………………………………………………………………………….

…….…………………………………………………………………………….

…….……………………………………………………………………………. [2]

For 
Examiner’s 

Use



21

[Turn over

(iii) State one way in which the general public can help to improve the
situation.

…….……………………………………………………………………………. [1]

(b) Fig 6.2 shows a knobby starfish that can be found living near the sandy coasts
of Singapore island. The starfish is considered an endangered species in
Singapore due to extensive land reclamation activity.

Fig 6.2

(i) Suggest how land reclamation in Singapore has negatively affected the
knobby starfish that resulted in its decrease in population.

…….…………………………………………………………………………….

…….……………………………………………………………………………. [1]

(ii) Give an example of a species which is endangered due to over-hunting.

…….……………………………………………………………………………. [1]

[Total: 6 marks]

For 
Examiner’s 

Use
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B7 (a) Susan was learning how to use a light microscope in the Science laboratory. 
She placed a letter ‘R’ under the microscope in the manner as shown in Fig 7.1.

Fig 7.1

(i) Draw the image of the letter when it is placed under the microscope. [1]

(ii) When Susan changed the magnification of the lens to enlarge the
image look bigger, she was able to see a bigger image. However, the
image was blurred.
What can Susan do to achieve a clear and sharper image?

…….…………………………………………………………………………….

…….……………………………………………………………………………. [1]

(b) Draw and label the image of a typical plant cell. [2]

For 
Examiner’s 

Use

R
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(c) Fig 7.2 shows a cell of a newly discovered organism, which scientists are not
sure how to classify.

Fig 7.2

(i) Give two reasons why this might be a plant cell.

Reason 1: .…………………………………………………………………….

…….…………………………………………………………………………….

Reason 2: .…………………………………………………………………….

…….……………………………………………………………………………. [2]

(ii) Give one reason why this organism might be an animal cell.

Reason: .………………………………………………..…………………….

…….……………………………………………………………………………. [1]

[Total: 7 marks]

For 
Examiner’s 

Use

chloroplast
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B8 Fig 8.1 shows the heating curve for substance P.

Fig 8.1

(a) Using the labels, U – Z, in Fig 8.1, state the respective points at which melting 
and boiling begins. [2]

process point

melting

boiling

(b) Describe using ideas about the particulate nature of matter, explain what is 
happening to the substance between points V to W.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….[2]

[Total: 4 marks]

For 
Examiner’s 

Use

temperature (°C)

time (s)

0

100

U

V W

X Y

Z
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B9 Table 9.1 shows the melting and boiling points of some substances. 

Table 9.1

substance melting point / °C boiling point / °C

P

Q

R

S

– 100

– 12

18

56

– 56

26

97

205

(a) Indicate the physical states of each of the substances at 27°C by placing the
letters P, Q, R and S under the correct headings in the table below. [2]

solid liquid gas

(b) Draw the arrangement of particles in substance P at – 57 °C and 0 °C
respectively. [2]

(c) Substance S was heated from 100 °C to 180 °C. Predict what would happen to 
the density of substance S. Explain your answer, with reference to its mass and 
volume. 

………………………………………………………………………………………….

………………………………………………………………………………………….[2]

[Total: 6 marks]

For 
Examiner’s 

Use

– 57 °C                                           0 °C
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B10 Table 10.1 shows the number of electrons, neutrons and protons in substances

A – E.

Table 10.1
substance number of electrons number of neutrons number of protons

A 11 12 11

B 13 14 13

C 15 16 15

D 17 18 17

E 2 4 2

(a) Choose one of the substances (A – E) which best fit(s) the descriptions below
and give a reason to justify each of the answers.

(i) A noble gas

…….…………………………………………………………………………….

…….……………………………………………………………………………. [2]

(ii) An atom of an element that belongs to Group I of the Periodic table

…….…………………………………………………………………………….

…….……………………………………………………………………………. [2]

(b) Draw the electronic structure of substance C in the space provided. [2]

[Total: 6 marks]

For 
Examiner’s 

Use
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Section C
Answer all the questions in this section in the spaces provided.

The total mark for this section is 20.

For 
Examiner’s 

Use

C1 (a) In Fig 11.1, a triangular object ABC is placed in front of a plane mirror. 

Fig 11.1
(i) Draw the image of triangle ABC in the mirror. 

Label the image A’, B’ and C’ at each of the corresponding points. [1]

(ii) On the same diagram, draw the paths of 2 light rays from C to indicate 

How the eye can see the image. [2]

(iii) The image of the object is virtual. 

Explain what it meant by ‘virtual’. 

…………………………………………………………………………………..

………………………………………………………………………………….. [1]

object

mirror

observer 

A

B C
rror
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(b) An archer fish catches insects above the water by shooting a jet of water to
knock down the insects. The prey then falls into the water and is eaten by the
fish.

(i) On the diagram, draw the path of a ray of light from the insect to the
fish. [1]

(ii) On the same diagram, draw the path from the fish to where the image of
the insect would be. [1]

(iii) Explain, in terms of the refraction of light, why the image of the insect and
the position of the insect are different.

…………………………………………………………………………………..

…………………………………………………………………………………..

………………………………………………………………………………….. [2]

(iv) Explain why it would be a better potion for the fish to shoot the jet of water
from a position directly beneath the insect.

…………………………………………………………………………………..

…………………………………………………………………………………..

………………………………………………………………………………….. [2]

[Total: 10 marks]

For 
Examiner’s 

Use

water

air

normal
Fig 11.2
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C2 (a) Paper chromatography may be used in the detection of heart disease by 
detecting substances that are released when muscle cells are damaged or 
when patients have symptoms of heart diseases. 

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 in Fig 12.1 are those of the three substances, Troponin, 
CK-MB and Myoglobin and the blood samples of three patients, X, Y and Z.

Fig 12.1
(i) Explain why the line should be drawn in pencil. 

…………………………………………………………………………………..

………………………………………………………………………………….. [1]

(ii) Two of the patients may have heart disease. 
Identify the patients and the substance(s) that reveal that they may have 
heart disease. 

Patient ……………    Substance(s) ……………………………………

Patient ……………    Substance(s) …………………………………… [2]

(iii) A student claimed that Myoglobin is more soluble than CK-MB in the given 
solvent. Do you agree with the student? Explain your answer. 

…………………………………………………………………………………..

………………………………………………………………………………….. [2]

For 
Examiner’s 

Use

Troponin    CK-MB      Myoglobin X            Y              Z

starting 
line
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Fig 12.2

(iv) Vasotec is a drug used to treat heart diseases. It has a chemical formula of
C45H65N13O12S2.
Is Vasotec an element, compound or mixture? Explain your answer.

…………………………………………………………………………………..

………………………………………………………………………………….. [2]

(b) A sample of water contains ink as an impurity. The apparatus in Fig 12.2 is
used to produce pure water from the sample.

(i) Name this method of separation.

………………………………………………………………………………….. [1]

(ii) Water enters and leaves the condenser constantly. On the diagram, circle
the location (A or B) where water enters the condenser. [1]

(iii) What would be the approximate reading on the thermometer when liquid is
starting to collect in the conical flask?

………………………………………………………………………………….. [1]

[Total: 10 marks]
END OF PAPER

For 
Examiner’s 

Use

condenser

ink + water

A

B

conical 
flask
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Bowen SS Sec 1 EOY 2018 Answer Scheme

Section A

1 C 2 C 3 B 4 C 5 B

6 D 7 C 8 C 9 C 10 B

11 B 12 C 13 A 14 D 15 A

16 B 17 D 18 D 19 C 20 A

21 D 22 C 23 C 24 B 25 A

26 C 27 B 28 C 29 C 30 A

Section B

B1 a 1200 cm3 1m

b 0.35 m2 1m

c 20 m/s 1m

m2

4 CCCCCCCCCCCCCCC

C 9 C 1

A 14141411414144441444141444141444441441414144444144444414144444114144441414414414144444444444444444 DDDDDDDDDDDDDDDD 15
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120000000000000000000000000 ccmmmmmmmmmmmmmmmmmm3



B2 a D 1m

b E 1m

c A and B 1m

d A 1m

B3 a The higher the temperature, the faster the sugar cube dissolves. 1m

b Mass of sugar cube
Amount of water
Type of beaker

Any 
2 
1m 
each

c temperature 1m

d Beaker D 1m

e 1. stir the water
2. break the sugar cube into smaller pieces or (increase surface area)

1m
1m

aterrrrrrr
sugaraararaaarraaraaaaaaaaaaaaaaaa cube innnnnntotototototo ssssssmmmmamm ller pie

e fasterererrrrrrrrrrrrrrrrrrrrrrrrrrrrrer tttttttttttttttttttttttttttttthehehhhhhehhhhhhhhhehehhehhehehhhehehhhhehehhhhhhhhhh sssssuguguguguuguguguguguguguuguguguguguuguguuuguuuuuuuguguguuuguuguuuguugugggggggggggggggggggggarararrrrrrrrrrrrrrrrr ccuubuuuuuuuuuuuuu e disssoolooooooooooooooooooooooo vevevevevevevevevevevvevevevvvevveeeeeeeeeeeeeeeeeeeees.

r cube
of water

e of beakkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkerererererererererrerrerrerrrererrrrrrrrrrrrrrrrrrrrrrrrrrrrr

mpererererrrrrrrrrrratatatatatatatttattaaaa uuuurururrrurururuuurururururururururrruurrrurrrrururuuuuuuuuuuuuu eee

r D



B4 a 0.65 cm 1m

b i - 0.03 cm 1m

ii 0.65 – (-0.03) = 0.68 cm 1m

B5 a Material C.
Material C is the hardest among the 3 materials.

1m
1m

b Material B.
It has a high melting point and it is transparent.  

1m
1m
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Material B.
It hasasssssssssssssssssssssss aaaaaaaaaaaaaaaaa higgggggggggggggh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh memmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm lting popopopopopopopopopopopopopopopopopoininnnnnnnnnnnnnt t anannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnddddddddddddd it is trannnnnnnnnnnspspsppspspppspspspsppppsppppspsppspspsppsppppspspsppsppareneneenenenenenennnnneneenennneennenenenenenenennneenenneneenenneennennnneenenneneeneeeneneenent.



B6 a i Pollution (do not accept plastic bags) 1m

Ii - to maintain the biodiversity for stable system in nature
- each species in a system is dependent on one another

1m
1m

iii Create awareness/stop polluting the sea or ocean/ any other possible answers

b I The starfish has lost its habitat due to land reclamation 1m

ii Tiger, rhinoceros, any acceptable answer 1m

other possible ansnsnsnsnsnsswewewewewewerrs

and reclclclclclclclclcllclclclclclccclcclccccccccccc amamamaaaaaaaaaaaaamaaamamaaaamamamamammmaamamation

ceptable ansnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn wewwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww r



B7 a i 1m for every 2 correct 
answers

ii Use the fine/coarse adjustment knob to make the image sharp 1m

1m – cell diagram

1m – 6 correct labelling 

b i Presence of chloroplasts
One single large/central vacuole present

1m
1m

ii Absence of cell wall 1mwalll
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1m1m – cell



B8 a Melting  V
Boiling: X

1m
1m

b Gains heat energy to enable particles to overcome the forces the forces of attraction

And the particles move further away from each other.
1m

1m

B9 a Solid: S
Liquid: R
Gas: P and Q

1m for every 2 correct 
answers.

1m each

No overlap
No diff size of particles

c The density of substance S will decrease.
When heated from 100 °C to 180 °C, the volume of the substance will increase but the mass 
will remain unchanged. 
(if students mention only about the increase in volume, no marks will be awarded)

1m
1m
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B10 a I Substance E
It has complete number of electrons in its outermost shell

1m
1m

ii Substance A
It has 1 electron in its outermost shell

Penalise [1] if student did not choose one but has the correct answer among his 
response.

1m
1m

b 1m -correct number of
shells

1m - 
correct number of 
electrons

has the correct anananananananananananananannnnnnnnnnswswswswsswswswswswswswswswswswswswswswswwwwwwwerereereeeeeeeerereeeeererereeeeeeeeeeeeeereeereereereeeererereereree aaaaaaaaaaaaaaaaaaaammmmmomomomomomomommomomommommmmmmm ng hisisisisisisisisisisis 
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Section C

C1 a I n ii i)1m – correct image
(dotted, laterally inverted, equal distant from mirror, label)

ii)
1m- 2 rays of light from object to mirror
1m-2 rays of light reflected on mirror and go into the eyes

iii Image cannot be captured on a screen 1mnnotttttttttttttttttt bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbe eeeeeeeeeeee cacacacacacacacacacacacacacaaaptptptptptptptpttptptpttttptptptpttpptptptppptpppptppptppptpppptppptpppptptpttttpttptpppptuuruuuuuuuuuuuuuuuuuuuuu ed on aaaa scscscscrererereeneee
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b I
& 
ii

i) 1m – refracted ray of light

ii) 1m -straight line, dotted above water

iii Light travels slower in water than in air and thus bends 
towards the normal. Therefore, the image appears at 
different place.

1m each

e, dotted abov
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iv Light rays pass through unrefracted when the rays are 
parallel to the normal.
So fish sees the bug at the correct position. 

1m
1m

C2 a i If a pen is used, the ink may dissolve in the solvent and 
affect the result. 

1m

ii Patient X
Substance: Troponin

Substance Y
Substances: CK-MB and Myoglobin

1m

1m

iii No.
CK-MB travelled further on the chromatogram paper 
compared to Myoglobin, thus CK-MB is more soluble

1m

1m

iv It is compound.
It is made up of more than one element.

1m
1m

nd.
of mmmmmmorororororreeeeee ththththththaaaanaa  one

nd 1m

K-MB anddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd Myoyoyoyoyooooooyoooyoooooooooooooooyoooooooooooy glglglgggggggggggggggggggggggggggggggggggggggggggggg obin

1m
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b i Simple distillation 1m

ii B 1m

iii 100oC 1mm
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Section A (10 marks)
Answer all questions.

1 “Amy drew a graph using the data she obtained from her experiments.”

Which step in the scientific inquiry process is the statement describing?

A analyzing results
B forming a hypothesis
C designing an experiment
D conducting an experiment

2 An experiment was conducted to investigate how the volume of air affects the colour
of the Bunsen burner flame.

Which of the following is the independent variable in this experiment?

A the volume of air
B the color of the flame
C the height of the collar
D the location of the experiment 

3 An element is found to have the following properties:

good electrical conductivity,
shiny in appearance,
solid at room temperature.

What is the element most likely to be?

A boron
B silicon
C calcium
D hydrogen

4 Which of the following statements best shows that copper(II) sulfate solution is a 
mixture? 

A Copper(II) sulfate solution is blue in colour.
B Copper(II) sulfate is made up of different elements.
C When heated, the water evaporates leaving a blue residue.
D No heat is released when copper(II) sulfate is dissolved in water.
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5 Which of the underlined substance can be obtained through sublimation?

A salt from salt solution
B flour from flour suspension
C iodine from a mixture of iodine and salt
D water from a mixture of water and alcohol 

6 Two students carried out chromatography experiments to examine the dyes in a black 
ink. The chromatograms obtained by the students are shown below.

They used the same black ink. Why are the chromatograms different?

A One student did not use enough solvent.
B The two students used different solvents.
C The two students used different amount of black ink.
D The solvent moved up the paper at different speeds.

7 Upon heating, the volume of a substance increases because

I the size of particles increases.
II the number of particles increases.
III the space between particles increases.

A I only
B III only
C II and III only
D I, II and III

solvent front
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8 The table below contains information on various elements.

element melting point
(°C)

boiling point
(°C)

fluorine 220 188

oxygen 219 183

nitrogen 210 196

chlorine 102 35

Particles of substance W slide over one another at 185 °C.

Identify substance W.

A fluorine
B oxygen
C nitrogen
D chlorine 

9 The nuclide notation of a new substance Z found is 76
33 Z.

Determine the number of electrons present in Z.

A 33
B 43
C 76
D 109

10 Cobalt(II) acetate has the chemical formula of Co(CH3COO)2.

How many atoms are in cobalt(II) acetate?

A 4
B 8
C 15
D 16
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Section B (30 marks)
Answer all questions in the spaces provided.

1 A student conducted an experiment to react magnesium and hydrochloric acid. For
Examiner’s 

Use
(a) The following diagram shows the hazard symbols found on bottles of 

magnesium and hydrochloric acid respectively.

Suggest one safety precaution the student should take when handling 
each of the chemical.

magnesium

hydrochloric acid
[2]

(b) Hydrogen gas, which is insoluble in water and less dense than air, is 
produced during the reaction.

A student wanted to collect the hydrogen gas but did not have a gas 
syringe.

Complete the experimental set-up below (with labels) that the student 
can use to collect hydrogen gas.

[2]



Sec 1 Exp Chemistry/SA2/18

6

(c) The following diagram shows the substances remaining in the conical
flask after the reaction.

Describe how a pure and dry sample of magnesium chloride can be 
obtained.

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

………………………………………………………………………………….. [2]

For
Examiner’s 

Use
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2 The diagram below shows a separation technique used by a student to obtain 
pure water from seawater.

For
Examiner’s 

Use

(a) State the separation technique used.

………………………………………………………………………………….. [1]

(b) State and explain how the student can tell if the water collected is pure 
during the experiment.

…………………………………………………………………………………..

…………………………………………………………………………………..

………………………………………………………………………………….. [2]

(c) (i) Name process occurring at A and B.

A: ………………………………………

B: ……………………………………… [2]
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(ii) Draw the arrangement of water particles before and after
process A in the boxes provided below.

[2]

For
Examiner’s 

Use

(iii) Using Kinetic Particle Theory, describe the change in movement
and arrangement of the water particles in process B.

movement: …………………………………………………………….

…………………………………………………………………………..

…………………………………………………………………………..

arrangement: ………………………………………………………….

…………………………………………………………………………..

………………………………………………………………………….. [3]
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3 The following excerpt is taken from a cookbook on how to prepare apple 
flavoured Konnyaku Jelly.

For
Examiner’s 

Use

(a) Identify the solute and solvent in Step 3 used to form the red liquid.

solute: …………………………………………………………………………

solvent: ……………………………………………………………………….. [2]

(b) Why was the mixture brought to a boil?

………………………………………………………………………………….

…………………………………………………………………………………. [1]

1. Mix sugar and Konnyaku powder in a small bowl.

2. Pour apple juice in a saucepan and turn on the heat. 

3. Slowly add in the sugar and Konnyaku powder mixture into 

the apple juice.

4. Bring it to a boil and continue to boil for another 5 minutes. 

5. The resultant red liquid was poured into the moulds and 

chilled.
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(c)

A student wanted to compare how the different types of sugar would 
affect the time taken to prepare the jelly. State the hypothesis of the 
experiment and outline how the student can check if the hypothesis is 
true.

hypothesis:  …………………………………………………………………...

…………………………………………………………………………………..

procedure: ...…………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

………………………………………………………………………………….. [3]

For
Examiner’s 

Use

    rock sugar      fine sugar
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4 Matter in its simplest form is called an element. The most abundant element in our 
atmosphere is nitrogen.

For
Examiner’s 

Use

(a) Fill in the information in the table below about the sub-atomic particles 
in nitrogen.

relative charge relative mass

protons 1

electrons

neutrons 0
[2]

(b) State the nucleon number of nitrogen.

………………………………………………………………………………….. [1]

(c) Write the electronic configuration of nitrogen.

…………………………………………………………………………………. [1]

(d) State the Period in which nitrogen can be found in the Periodic Table.

…………………………………………………………………………………. [1]

(e) The following table shows the diagrams of a molecule of nitrogen gas
and ammonia gas.

nitrogen ammonia

(i) Define “molecule”.

…………………………………………………………………………..

………………………………………………………………………….. [1]
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(ii) Write down the chemical formula of nitrogen gas and ammonia
gas.

nitrogen gas: ………………………………

ammonia gas: …………………………….. [1]

For
Examiner’s 

Use

(iii) Nitrogen gas is a diatomic molecule of an element.

Using the example of nitrogen gas, describe a molecule of
ammonia gas.

………………………………………………………………………….

END OF PAPER

[1]
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Section A (10 marks)
Answer all the questions. 

1 Cells contain structures V, W, X, Y and Z. 
Each structure has a specific function as shown in the table. 

structure function
V strengthens and supports the cell
W absorbs light energy
X is where chemical reactions take place
Y controls the activities of the cell
Z controls what enters and leaves the cell

Which pair of structures are not found in an animal cell? 

A V and W                B V and Z     C W and X     D X and Y 

2 Insulin is a hormone that is produced in the pancreas. It is a protein. 

Which organelles are present in large numbers in cells that produce insulin? 

A nuclei and mitochondria     

B ribosomes and mitochondria

C rough endoplasmic reticulum and cell walls

D vesicles and nuclei

3 The diagram shows a high-power drawing of a plant cell. The distance between X and Y on 
the diagram below is 80mm. The actual length of the cell between X and Y was 0.16mm.  
What is the magnification of the cell? 

A ×50.0     B ×100.0     C ×500.0    D ×1000.0
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4 A new cell is being examined.
Which feature would enable you to identify it as a plant cell or an animal cell?

A The cell contains a single large sap vacuole.

B The cell contains glucose and amino acids.

C The cell contains stored fat.

D The cell surface membrane is partially permeable.

5 The diagram shows part of a plant root in the soil. The root is absorbing water. 
At which labelled point is the water potential highest?

6 Which processes can only occur through a membrane?
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7 The diagram shows an experiment on osmosis. Which arrow shows the direction of the net 
movement of water at the start of the experiment?     

8 Which two structures are found in all plant epidermal cells?  

A cell wall and nucleus

B cell wall and chloroplasts

C chloroplasts and starch grains

D nucleus and starch grains

9 Which row shows the most likely number of chloroplasts in three types of cell in a leaf? 

epidermis    mesophyll   vascular bundle cell

A 0 6 17
B 0 17 0
C 17 6 0
D 17 0 6

10 What is the pathway taken by water as it travels through a plant?

A mesophyll cells xylem root cells root hair cells

B root cells root hair cells mesophyll cells xylem

C root hair cells root cells xylem mesophyll cells

D xylem cells mesophyll root cells root hair cells
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Section B (30 marks)
Answer all questions.

B1 Fig. 1.1 shows a typical plant cell.

                                                        Fig. 1.1

For 
examiner’s 

use

(a)

(b)

Name the part of the cell that

(i) controls the movement of substances into and out of the cell,

...........................................................................................................................

(ii) is needed for cell division.

...........................................................................................................................

Root hair cells are specialised plant cells.

(i) Which part, labelled in Fig. 1.1, is not present in a root hair cell?

...........................................................................................................................

(ii) Why is this part not needed in a root hair cell?

...........................................................................................................................

...........................................................................................................................

(iii) Explain how a root hair cell is adapted to carry out its function.

...........................................................................................................................

...........................................................................................................................

[1]

[1]

[1]

[1]

[2]
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B2 Fig. 2.1 below shows three nerve cells (neurones) seen under a light microscope.

Fig. 2.1

For 
examiner’s 

use

(a) In the space below, make a drawing of one of the nerve cells as seen in Fig. 2.1.
Label your drawing.

[3]
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(b) Fig. 2.2 shows some details about the structure of the stomach.

                                                                      Fig. 2.2

Complete Table 2 to show whether each structure is an organ, 
an organ system or a tissue. For each structure, tick ( ) one box.

                                                                       Table 2

structure organ organ
system 

tissue

stomach

cells lining the stomach

mouth, oesophagus, stomach, liver,
pancreas, small and large intestine [3]

For 
examiner’s 

use
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B3 Two leak-proof Visking tubing bags were set up as shown in Fig. 3.1.
• The bags were filled with equal volumes of solution.
• The bags were suspended in the same dilute glucose solution for two hours.

  Fig. 3.1

For 
examiner’s 

use

(a)

(b)

After two hours, the volumes of the bags were measured.
What results would you expect for tubing A and B?

tubing A ..………………………………………………………………………………….

tubing B ..………………………………………………………………………………….

Explain the changes observed in tubing B.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

[2]

[3]
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B4

(a)

(b)

(c)

Three samples of human blood A, B and C, are mixed with three salt solutions of 
different concentrations.
The blood samples are then observed under the microscope.
The results are shown in Table 4.

Complete Table 4 by drawing the appearance of a red blood cell in
blood sample A and B.

                                                           Table 4

blood
sample

observations           appearance of cells

A
red blood cells are 
small and wrinkled

B
red blood cells are 
normal in size and 
shape

C no cells can be seen

                                                 
Which blood sample is mixed with the most concentrated salt solution?

...................................................................................................................................

Explain the observation for blood sample C.

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

[2]

[1]

[2]

For 
examiner’s 

use
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B5 The diagram in Fig.5.1 shows a section through part of a dicotyledonous leaf.

  Fig. 5.1

For 
examiner’s 

use

(a) Refer to Fig.5.1 and complete the table below.

label

xylem vessel

C

D

[3]
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(b)

(c)

Describe the functions of the xylem.

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

................................................................................................................................... 

Carbon dioxide moves from the air outside the leaf to the cell marked B.
Describe the role of the parts labelled C and D in this movement.

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

................................................................................................................................... 

[2]

[2]

For 
examiner’s 

use

(d) State the word equation for photosynthesis. 

…………………………………………………………………………………………. [1]

End of paper
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SCIENCE (CHEMISTRY)
Semestral Assessment 2 - Mark Scheme

Secondary 1 Express SA2 2018

Section A (5 marks)

Question 1 2 3 4 5 6 7 8 9 10

Answer A A C C C B B B A C 

Section B (20 marks)

Qn Answers Marks
1a magnesium: keep away from open flame/high temperatures

hydrochloric acid: wear gloves/avoid contact with chemical
1
1

1b Downward delivery
Delivery tube – label
Measuring cylinder – label

OR
Water displacement
Delivery tube – label
Measuring cylinder – label

1m for method, 1m for accurate drawing and labelling

2

2

1c Filter the mixture. Residue – magnesium, filtrate – magnesium chloride
Evaporate filtrate to dryness to obtain magnesium chloride.

1
1

2a Simple distillation
(Reject distillation)

1

2b Check the thermometer. The thermometer should read 100 °C.
Pure water boils at 100 °C.

1
1

2ci A: boiling 
B: condensation

1

2cii before: liquid drawing
after: gas drawing

1

ple didididididididididdididididididididdddddddddddddddd stillaaaaaatitititititionononononon
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2ciii movement: change from moving rapidly, in all directions to sliding 
over one another

arrangement: change from far apart to close together
& 
arrangement: change from disorderly manner to orderly manner

1

1 

1 

3a Solute: sugar and konnyaku powder
Solvent: apple juice

1
1 

b To speed up the dissolving of that the solute(named or not). 1

c The bigger the sugar crystal the longer the time taken for the jelly to be 
prepared. 
OR 
Rock sugar will increase the time taken for the jelly to be prepared.

Add 5g(stated amount or equal amounts) of rock sugar into 10ml(stated 
amount or equal amounts) of apple juice.
(mark to be awarded for constant variables) 

Record the time taken for the sugar to dissolve in the apple juice.
(mark to be awarded for measurement of dependent variable)

**there is no need to mention about boiling. If students do mention it, no 
marks is awarded.

1

1 

1 

4

relative charge relative mass

protons +1 1 

electrons -1 1/1840

neutrons 0 1 

Every 2 correct – 1m
2 

b 14 1

c 2.5 1

d Group V, period 2 1

ei A molecule is made up of two or more atoms chemically combined 1

eii Nitrogen: N2

Ammonia: NH3

1

eiii Triatomic molecule of a compound 1

be prppppp epa

f rock sugugugugugugarararararar iiiiiintntntntntntoooooo 1111110ml(s
ce.

ant variableeeeees)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s) 
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ANSWERS TO SEC 1 EXP BIOLOGY SA2 2018

1 2 3 4 5
A B C A D

6 7 8 9 10
C B A B C

B1 Controls movement  - cell membrane
For cell division               - nucleus

1
1

Chloroplasts
As root hair cells are found in soil/ underground, 
cannot photosynthesise

1
1 

long and narrow cellular extension which greatly increases the 
surface area to volume ratio of the cell for faster absorption of water 
and  minerals from the soil

1
1 

B2        a Neat, large, clear lines
Shape   
Labels must include  nucleus, cell membrane, cytoplasm

1
1 
1

  b
structure organ organ

system 
tissue

stomach

cells lining the stomach

mouth, oesophagus, 
stomach, liver,

1 

1 

1 

B3 tubing A - no change in volume
tubing B - volume will decrease

1  there is a higher water potential in tubing B than in the dilute glucose 
solution.

2   Osmosis takes place
3  There is a net movement of water molecules down a water pot 

gradient from the tubing into the beaker
4   through a partially permeable membrane (visking tubing)

1
1 

1 mark 
each

Max  =3
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B4        a

  b 

   c 

A 

B 

Sample A

Net movement of water molecules into RBC 
from a dilute solution through its partially permeable cell membrane / 
from a higher water potential to lower water potential / 
from surrounding solution to cell cytoplasm

Red blood cells swell and burst.

1 

1 

1 

1 

Any one

1 

B5    a

  b 

    C 

   d 

F
C Intercellular air space
D Stomatal pore / stoma

to carry water and dissolved mineral salts from the roots to the other 
parts of the plant.
to provide mechanical support to the plant

CO2 from the atmosphere diffuses through the stomata   (1)
into the intercellular air spaces (C) in the leaf.
Carbon dioxide then dissolves in the film of moisture   (2)
on the surfaces of the mesophyll cells. 
The dissolved carbon dioxide diffuses/enters the palisade cells (Cell B)
for photosynthesis.      

   (all correct word equation to award mark )

1 
1 
1 

1 
1 

1 

1 

1 
Max =2

1 
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Section A 

1 Which of the following describes the typical properties of a metal?

physical state density melting point
A solid high high
B liquid high low
C solid low high
D solid high low

2 Copper(II) oxide is a compound. 

Which of the following supports this statement?

I Copper (II) oxide contains 80% and 20% by mass of copper and oxygen 
respectively.

II Copper is a good conductor of electricity while copper (II) oxide is not.
III Copper (II) oxide can only be broken down by passing electricity through it.
IV Copper (II) oxide is insoluble in water.

A I and II only
B II and III only
C I, II and III only
D I, II, III and IV

3 Which of the following diagrams shows a mixture of 2 different compounds?

A B

C D
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4 Which of the following lists an element, a compound and a mixture?

A salt, steel, iodine
B water, air, salt
C fire, sugar, coffee
D milk, magnesium, copper

5 At 25°C, salt has a solubility of 360 g/l in water. 

Which of the following will produce a saturated salt solution without excess salt 
when mixed?

salt water
A 180 g 2000 ml
B 720 g 500 ml
C 180 g 500 ml
D 720 g 3000 ml

6 A procedure for a separation technique is outlined below.

1. Add water and stir with a glass rod.
2. Filter the mixture.

Which of the following underlined substances could be obtained in solid form from 
its mixture using the above procedure?

A sugar and salt
B salt and sand
C iron filings and chalk
D copper (II) sulfate and sand
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7 When heated, copper (II) sulfate decomposes to copper (II) oxide and sulfur 
dioxide. 

Which of the following techniques is most suitable to recover water from copper (II) 
sulfate solution?

A B

C D

8 Substance X is known to melt at 50°C. Which of the following statements must be 
true about X?

A At room temperature, X has no fixed volume.
B At room temperature, X has a fixed shape.
C At 100°C, X has no fixed volume.
D At 100°C, X has a fixed shape. 

9 Which of the following best describes the change when a substance is heated?

size of particles number of particles distance between particles
A no change no change increase
B increase no change increase
C increase increase no change
D no change increase increase
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10 Some children want to decorate a birthday party with colourful balloons. They 
wanted balloons to float in the air when tied to a table. 

Which property would they need to consider when choosing a gas used to fill the 
balloons for this party?

A melting point

B density

C colour

D mass

11 The following diagram shows wooden blocks X, Y and Z placed on levers. 
 
 
 
 
 
 
 

Given that all of the levers are balanced, what is the order of the mass of wooden 
blocks X, Y and Z?

Lowest Mass Highest Mass
A X Y Z
B X Z Y
C Z Y X
D Y Z X

X Y Y Z 
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12 Where should the eye be positioned when taking a reading from a measuring 
cylinder? 

13 A student uses a pair of Vernier calipers to measure the thickness of his Science 
textbook. The figure shows an enlargement of the readings on the Vernier calipers.

What is the thickness of the Science textbook? 

A 4.04 cm
B 4.43 cm
C 4.70 cm 
D 8.07 cm

14 The ground below a campfire is hot. What is/are the main mode(s) of heat transfer 
that make(s) the ground hot?

(I) radiation
(II) convection
(III) conduction

A I and II only
B II and III only
C I and III only 
D I, II and III
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15 Four pieces of metal rods, made of the same material, are put under the sun. 
Which rod will have the lowest surface temperature after 10 minutes?

A dull black rod 
B dull silver rod
C shiny black rod
D shiny silver rod

16 The upper part of the test tube is heated until the water boils. However, the ice at 
the bottom of the test tube did not melt. 

What does this experiment show? 

A Convection occurs in water.
B Water is a bad conductor of heat.
C The wire gauze is a good reflector of heat.
D The wire gauze has a higher density than water.

17 The diagram shows a metal saucepan containing water and placed on a hot plate. 
After some time, the water boils.

What are the main ways by which heat travels from the hot plate through the base 
of the metal saucepan and through the water?

through the base of the saucepan through the water

A

B

C

D

conduction

conduction

convection

radiation

radiation

convection

convection

convection

ice

test tube

boiling water

steam

heat

wire gauze

metal saucepan water

hot plate
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18 A light ray enters a glass block along the normal.
Which path will the light ray take as it strikes the glass at point O? 

19 How fast is the speed of light in vacuum? 

A faster than the speed of light in glass
B slower than the speed of light in glass
C slower than speed of sound in air
D same speed as lightning flashing across the sky

20 What is ‘irregular reflection’ also known as? 

A diffused reflection
B diverge reflection
C converge reflection
D disperse reflection

 

End of Section A

A

B
C D

air

glass
O
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Section B 
Answer all questions in the spaces provided.

21 The chromatogram below shows the dyes present in four different soft drinks, P,
Q, R and S. X and Y are both harmful dyes.

Fig 21.1

(a) Explain why the starting line is usually drawn in pencil and not in pen.

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

(b) Suggest a suitable solvent to separate the dyes in the soft drinks.

…………………………………………………………………………………….. [1]

(c) Which of the soft drink(s) (P, Q, R or S) contain(s) a harmful dye?

…………………………………………………………………………………….. [1]
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(d) A fifth soft drink, T, was tested and found to contain both harmful dyes and 
another unidentified dye. 

Mark on the chromatogram in Fig 21.1 above to show the positions of the 
components for soft drink T. [1]

(e) Soft drinks P and S were mixed together to form a liquid mixture U and
subsequently tested. 

Mark on the chromatogram in Fig 21.1 above to show the positions of the 
components for the liquid mixture U. [1]

(f) Explain how we can use the results of a chromatogram to determine if a 
substance is pure or impure.

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

22 Table 22.1 below shows the solubility of two substances in water at 30°C.

substance solubility (g/100 g water)
P 12
Q 188

Table 22.1

(a) Explain why it is important that the temperature at which the solubility data 
were obtained was stated.

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]
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(b) Jenny wants to form two mixtures by mixing water with substance P and 
substance Q respectively at 30 ºC. She added 5 g of solid P and 200 g of 
solid Q in two separate beakers containing 100 g of water and stirred the 
mixture. She proceeds to shine a torch at each beaker as shown in Fig 
22.2 below.

Fig 22.2

(i) Circle the type of solid-liquid mixture formed from mixing substances 
P and Q with water.

P with water: solution / suspension [1]

Q with water: solution / suspension [1]

(ii) Describe and explain what Jenny would observe on each screen.

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

………………………………………………………………………………. [4]
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23 Table 23.1 below shows the melting and boiling point data of three substances 

X, Y and Z.

substance melting point / °C boiling point / °C
X 10 124
Y 50 4
Z 86 188

Table 23.1

(a) State the physical states of X, Y and Z at room temperature.

X: …………………

Y: …………………

Z: ………………… [3]

(b) Arrange the three substances in decreasing order of energy of particles at 
room temperature.

…………………………………………………………………………………….. [1]

(c) Describe the movement, arrangement and spacing of particles of 
substance Y at 0°C.

……………………………………………………………………………………..

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. [3]

(d) Explain why substance X has a fixed volume at 0°C.

……………………………………………………………………………………..

…………………………………………………………………………………….. [1]

(e) In the box below, draw a representation of the arrangement of particles of 
substance Z at 189°C.

[1]
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24 A source of pure water was suspected to be contaminated. A sample of the water 

at room temperature and pressure was obtained and investigated. The 
measuring cylinder was placed on an electronic balance and the readings were 
recorded. 

                Before adding water sample        After adding water sample

(a) State the volume of the water sample. 

volume = ………………cm3 [1]
(b) Calculate the mass of the water sample.

mass = ………………….g [1]
(c) Hence, calculate the density of the water sample at room temperature. 

density = ………………g/cm3 [2]

(d) The density of pure water is 1.0 g/cm3. Hence, using your answer in (c),
predict if the water sample is pure or contaminated.

…………………………………………………………………………………….. [1]

15.0 g 115.8 g
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25 (a) To commemorate the 2018 Asian Games in Jakarta, artists were tasked to 

design and build a trophy for the athletes. The trophy must be made of a 
material that can withstand scratches.

A simple scratch test was conducted to test the relative hardness of four 
materials namely P, Q, R and S.

It was found out that:
S can scratch P but S is scratched by Q.
R can scratch all other substances.

(i) Arrange the four substances in order of increasing hardness.

……………………………………………………………………………. [1]

(ii) Which of the four substances (P, Q, R and S), is most suitable for 
making the trophy?

……………………………………………………………………………… [1]

(b) When a space shuttle re-enters the earth’s atmosphere, a lot of heat is 
generated due to friction with air. The material used in (a) (ii) was also used 
to produce the outer shell of the space shuttle shown in Fig 25.1.

List two other characteristics other than hardness, which this material 
should have to make it suitable for this use.

Fig. 25.1

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]
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26 Fig 26.1 shows a key used to classify four materials: ceramics, fibres, metals,
and plastics.

 

Fig. 26.1

(a) Classify the four materials by filling in the blanks in Fig 26.1. [2]

(b) Describe one disadvantage of using ceramics to make vases.

…………………………………………………………………………………….. [1]

(c) Fibres are used to make cloth.
State a physical property of fibre and explain why it is suitable for this 
usage. 

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

(iv)

(i)
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27 Fig 27.1 shows two beakers of water, beaker A and beaker B. Each beaker 

contains a cube of ice at different locations. The ice cube in beaker A is attached
to a sinker, which keeps it at the bottom of the beaker at all times.

Fig 27.1

(a) Explain why ice, when placed at the bottom of the beaker, does not cool 
the water as effectively as when it is floating on the water.

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

(b) Fig 27.2 shows two identical metal teapots. One is black on the outside, 
while the other is white on the outside. The teapots are not in contact with 
each other.

Fig 27.2

Both teapots are filled with the same amount of boiling water. State and 
explain which teapot will cool faster?

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

water

ice wrapped 
in wire 

ice

water

beaker Bbeaker A

sinker
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(c) Carol’s friend complained that the coffee was too hot, so Carol suggested 
pouring the coffee into a saucer. Explain how this method will help cool the 
coffee quickly.

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

28 Fig 28.1 shows a ray of light being refracted at point A on a semi-circular glass 
block.

Fig 28.1

(a) What is refraction? 

……………………………………………………………………………………..

…………………………………………………………………………………….. [1]

(b) State the angle of incidence and angle of refraction at point A.

angle of incidence = ………………°

angle of refraction = ………………° [2]

(c) What happen to the speed of light as it enters into the semi-circular glass 
block at point A? Circle the correct answer. 

slows down / no change / speeds up [1]

29 State the law of reflection.

…………………………………………………………………………………………....

……………………………………………………………………………….…………... [1]

End of Section B

60o

70o

A
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Section C
Answer all questions in the spaces provided.

30 Fractional distillation is an advanced version of simple distillation where two liquids of 
differing boiling points can be better separated. During fractional distillation, the liquid 
with the lower boiling point (BP) will distill out completely first, followed by the liquid 
with the higher boiling point. In the set up below, a mixture of water and ethanol 
(BP=78°C) is being separated by fractional distillation.

Fig 30.1

(a) State the main process occuring in the apparatus labelled X.

…………………………………………………………………………………….. [1]

(b) Explain why boiling chips are present in the round-bottomed flask.

……………………………………………………………………………………..

…………………………………………………………………………………….. [1]

heat



           19                         GMS(S)/LSS/EOY/2018/1E 
  

(c) The graph below shows the temperature-time graph of the thermometer 
reading.

Fig 30.2

Describe what is happening in the experiment during segments AB and 
CD of the graph.

AB :………………………………………………………………………………..

……………………………………………………………………………………..

CD :………………………………………………………………………………..

…………………………………………………………………………………….. [2]

(d) Draw a labelled temperature-time graph of the fractional distillation of a 
mixture of hexane (boiling point = 68°C) and acetone (boiling point = 56°C). 

[2]
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31 In the extraction of iron, iron (III) oxide is reacted with carbon to produce iron and 

carbon dioxide. The equation for the reaction is:

2Fe2O3 + 3C 4Fe + 3CO2

(a) Classify the above four substances as elements or compounds.

Elements :………………………………………………………………………...

Compounds :…………………………………………………………………….. [2]

(b) Describe a method to separate a small sample of a mixture of iron filings 
and iron (III) oxide.

……………………………………………………………………………………..

……………………………………………………………………………………..

…………………………………………………………………………………….. [2]

32 A triangular card with edges A, B and C is placed in front of a plane mirror as 
shown in Fig 32.1.

Fig. 32.1

(a) Draw the image of the triangular card as seen by the eye and label the 
edges A’, B’ and C’ respectively. [1]

(b) Complete the ray diagram in Fig. 32.1 with two light rays leaving point A. [2]

A 
C 

B 

plane mirror 
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(c) Javier describes the image formed by a plane mirror to be ‘inverted’, while 
Jane describes it to be ‘laterally inverted’.

State who is correct and explain the meaning of the term ‘laterally inverted’.

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]

(d) Describe two other characteristics of an image formed by a plane mirror. 

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]

33 Fig 33.1 shows an ambulance used by the Singapore Civil Defence Force. Peter 
pointed out the word ‘AMBULANCE’ is printed wrongly. 

Fig 33.1

(a) Do you agree with Peter? Give a reason to support your answer. 

……………………………………………………………………………………………

…………………………………………………………………………………………… [2]



           22                         GMS(S)/LSS/EOY/2018/1E 
  

(b) The ambulance is 5.0m behind the eyes of the driver in a car. The driver is 
looking at the side mirror placed 1.2m in front of him as shown in Fig 33.2.
           

                         
          

Fig 33.2                                                   

Calculate the distance of the image of the ambulance to the driver’s eyes. 

distance = ………………m [1]

(c) The driver has a circular-shaped mirror affixed on his side mirror as shown 
in Fig 33.3. He claims that this mirror helps him to have a better view of his 
surroundings. 

Fig 33.3

(i) What type of mirror is this circular-shaped mirror? 

…………………………………………………………………………… [1]

(ii) Explain how this mirror helps the driver to have a better view of his 
surroundings. 

……………………………………………………………………………………

…………………………………………………………………………………… [1]

5.0 m 1.2 m 

circular-shaped 
mirror 
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34 (a) Define conduction of heat.

……………………………………………………………………………………………

…………………………………………………………………………………………… [1]

(b) Fig 34.1 shows a pot specially designed for efficient cooking. It is made of 
a type of metal known as stainless steel. Its handles are also made of 
stainless steel. 

Fig 34.1

(i) Explain why metal is chosen to be the material for the pot. 

…………………………………………………………………………… [1]

(ii) Explain why the handles should not be made of metal. 

……………………………………………………………………………

…………………………………………………………………………… [1]

(iii) Suggest a suitable material for the handles and explain your choice.

……………………………………………………………………………

……………………………………………………………………………
[2]

35 Describe how a displacement can is used to measure the volume of a large 
irregular object that sinks in water.

…………………………………………………….………………………………………

……………………………………………………….……………………………………

………………………………………………………………….…………………………

……………………………………………………………………….……………………

……………………………………………………………………….…………………… [3]

End of paper
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Section B

Q Suggested Answers Acceptable Unacceptable

21(a) Pencil is insoluble [1] in the solvent and 
will not interfere with the separation 
results. [1]

Pen is soluble [1] in the solvent and will 
interfere with the separation results.
[1]

Mix/Merge with 
the dyes

Travel with dye

Smudge
Inaccurate results
Unfair experiment
Affect results
Interfere with 
results

21(b) Water [1]
21(c) P and Q [1] Extra answers, 

missing answers
21(d)
21(e)

For T, the third spot can be anywhere.
For U, all 6 spots must be present in 
correct relative positions.

21(f) If the chromatogram of a substance 
contains only one spot, it is pure. [1]

If it contains more than one spot, it is 
impure. [1]

22(a) Temperature affects the solubility of a 
substance.[1] The higher the 
temperature, the more soluble it is.[1]

Vice versa Rate of solubility
‘Might affect’

22(bi) Solution [1]
Suspension [1]

le

olventttttttttttttttttttttttttttttttttt aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaand wiwiwiwiwiwiwiwiiwiwiwwwwiwwiiilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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Mix/Merge e withth
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TTTTTTTTTTTTTTTTTTTTTTTrararararararararrrrrrarrrarrrarararrrarrarrrrrrarrrarrrrarrrrarrrarrrrarrrrrraaaveveveveveveeeeeveveveeveveveveeeeveveveveeeeveveeveeveeeeeveveeeveveeeeeeeeel wiwww th ddddyeyeyeye

S
In
Unf
AAffec
Interfe
results

Q [1] EExtra
m
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Q Suggested Answers Acceptable Unacceptable

22(bii) There will be light falling on screen A
[1]. Mixture of solid P with water would 
form a solution and a solution allows 
light to pass through.[1]

No/Little light will fall on screen B [1]. 
Mixture of solid Q with water would form 
a suspension which does not allow 
light to pass through. [1]

Shadow/No 
shadow

Transparent/
Opaque/
Translucent

Must show 
comparison

Clear/Cloudy

‘Nothing’, ‘Blank 
screen’

See marker’s 
report

23(a) X: liquid [1]
Y: gas [1]
Z: solid [1]

23(b) Y, X, Z [1]
23(c) At 0°C, Y is a liquid.

Its particles are sliding over each 
other freely. [1] 

Its particles are closely packed [1] with 
no fixed arrangement. [1]

23(d) At 0°C, X is a solid. Its particles are 
closely packed [1] with little space in 
between, hence it cannot be 
compressed.

X is a solid.
X cannot be 
compressed.

23(e)

Particles spaced far apart, not touching, 
at least 3 – 4, random arrangement.

24 (a) 60 cm3 [1]
24 (b) 100.8 g [1]
24 (c) D = M/v 

= 100.8/60 [1] – substitution of formula
= 1.68 g/cm3 [1]

Allow ecf from 
(a) and (b)

24 (d) Contaminated [1]

25 (a) 
(i)

P, S, Q, R [1]

(ii) R [1]
(b) High melting point,  [1]

Strong [1]
Low density
Withstand high 
temperature
‘Has strength’

High boiling point,
‘strength’ only, 
electrical and 
thermal 
conductivity

26 (a) Metals, ceramics, plastics, fibres ½ mark each

/v

d [1] with 
]

s parrrtitiitiiiiiiiiiiiiiiiiititititiitiititttititittt clcccccc es aaaaaaaaaaaaaaarerererereeererereereeere
[1] wiwiiwiiiiwiiiiwwiiiththtthhthththhhhhthhthhthththhtthththhhthhthttttthhttht littttttttttttltltltltltltltltltltltltltlt e e eeeeeeeeee spacceeeeee eeeeeeeee inininininininininininininininnn 

nce it cccccccccccccccccccccccccccccccccccccccccccaanananananananananannananannannananannnanannannnnnaaaaaa nonoooooonoooooooooooooooooooooooooooooooot ttttttttttttttttt bebebeeeeeeeeeeebeebbb
ssed..

X is a so
X caannot
cocommpress

Partrtrtrtrtrttttrtrtrtrtttrtrttrtrtrtrtrtrtrttttticicicicicicicicicicicicicciciciiciciciciciciiiiciciciiiiiccccccccicccleleleleleleleleleleleleles s sssss sssssss sss ss s ssss s spspssspspspssspssssssssssssssssssssssssssss aaacaa edddd ffffarararar aaaapppap rt n
t leaaaaaaaaaaaaaaaaaaaaaaaaaaaststsstsstststststtstststststststsssstssstsss 33333333333333 – 4,4, rranandod m a

cm3 [1[1]]
8 g [[1]



3 

Q Suggested Answers Acceptable Unacceptable

26 (b) They break easily. [1] Not strong
Weak
Fragile

26 (c) Flexibility. [1]
They can bend without breaking or they 
can return to their original shape and 
size after bending. [1]

Low density
Elastic
Soft

Poor conductor of 
heat

Person feels more 
comfortable/ fit 
different sizes

27 (a) When the ice is at the bottom, the water 
at the bottom is cooled, becomes 
denser and remains at the bottom. The 
water at the top is warmer, is less dense 
and remains at the top. No convection 
current is set up for efficient cooling. [2]

27(b) The black pot. [1]
Black is a good emitter of heat, [1]

27(c) The greater surface area [1] increase 
the rate of evaporation and thus, 
cools the coffee faster. [1]

By conduction/ 
convection/ 
radiation

Lose heat to 
saucer

28(a) Refraction is the bending of light when 
it travels from one medium to another 
of different optical density. [1]

28(b) 60o, [1]
20o [1] 

28(c) Slows down [1]

29 The angle of incidence is equal to the 
angle of reflection. [1]

Accept “incident 
ray, normal and 
reflected ray all lie 
on the same 
plane”

1]
increase 

and thususususususususususssususussssususssusssuuuuuuuuu ,,,,,,,,,,,,,
er. [1]]]]]]]]]]
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rarararararararararararararararararararararararararaaaarraaaaarrraarrrarrrrrrrrrrr didididdddddddidddiddididdddddddiddidididididididididididididiidiiiidiiiiatatatatatatattattattattatatttatttttatatatatattttttttttioioioioioioioioioioioioioioiioooiiiiiiiiiii nnnnnnnnnnnnnnnnn

Lose
saucer
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20000000000000000000000000000000000000000oooooooooooooo [1]]]]]]]]]]]]]]]]]
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Section C

Q Suggested Answers Acceptable Unacceptable

30(a) Condensation [1]
30(b) To ensure smooth boiling of the 

solution. [1]
Accept even, Reject faster

30(c) AB: Ethanol is being distilled out. [1]
CD: Water is being distilled out. [1]

“coming out”

30(d)

1m – labelling of temperatures
1m – line

31(a)

31(b) Place a magnet near the sample. [1] 
Only the iron filings will be attracted
[1] to the magnet, leaving iron (III)
oxide behind. 

Answer must show/imply that one 
substance is attracted but not the 
other.

32 (a)
(b)

Triangle correctly drawn with proper 
labels – equidistant and same size. [1]
Light rays correctly drawn [1] and 
arrows to the eye [1]

32(c) Jane [1]
Inverted means that the image 
becomes upside down, but laterally 
inverted means the left side of the 
image is exchanged with the right 
side. [1]

Mark given for 
description of 
lateral inversion

g of temememememmmemememememememmemememememmemememememmmmemmmemmmeee pepepepepepepepepepepepepepppeppepepepepeppepepepepeppepeeepppppp rararrrarararrarrarararrrrrrarrrrrrrrrrrraraatutututututututututututututut rerererererererererereres

PlPlPlPlPllPlPlPllPlllPlPlPlPllPlPlPllllPlllPlPlllllPlPllPPlPPPPPPPPP acaccacacaccccacacacacacacacacacacacaccccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee a a aaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaa mamamamamamamamamamamamamamamamamamamamammamamamaaammaaaammaaamaagngngngngnggngngngngngngngngngngngngngngngnngngnggngnnggggngngngnggngngnnnnggg etetetetetetetetetteteteeteteeteteeteteeteeeeeeteteteeetteeeeeeeeee  neaeaeaar r r r ththththeeee samp
OnOnOOnOnOnOnOnOnOnnOnOnOnOnnOnOnOnOnnnnnnnnnnnnnlylylylyylylylyylylylylyylylylylyllyllylyllllylylyyy ttttttttttttttttttttttttttttttheeeeeeeeeeeeeeeeeeeeeeeeeeeeee iiiiiiiiiiiiiiiiirorororororororrrrrororororrorororororoooooorooooooroororrrrrrrr n fililililingngngngsss s will b
[1]]] tototototototototototototottotoototototoottoototooottootooooooooooo ttttttttttttttttttttttthehhhehhhehehehehehehehhhehhhehhehh  magagagagnenenenet,ttt leavi

xidde beeeehihihihindndndnd. 

wer m
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Q Suggested Answers Acceptable Unacceptable

32 (d) Upright, Virtual, Same Size, Same 
distance to the mirror – Any two [1], [1]

Accept 
undistorted (as 
same size)

33 (a) No. [1]
It is printed in this manner so that it will 
be read correctly in the rear-view 
mirror of the car in front. [1]

33(b) 7.4m [1]
33(c)(i) Convex mirror [1]

(ii) The convex mirror has a wider field of 
vision. [1]

34(a)
Conduction is a transfer of heat without 
any movement of the medium or 
material. [1]

34 (b)(i) Metal is a good conductor of heat. [1]

(ii) Handles should not be hot as it will be 
safe for the person to hold the pot. [1]

Any possible 
answers about 
safety

Reject answers 
about “material 
must be insulator 
of heat”

(iii)
Plastic. [1]
It is a poor conductor of heat / good 
insulator of heat [1]

Accept other 
materials which 
are insulators of 
heat

35

1. Fill the displacement can with
water to the brim. [1]

2. Place a measuring cylinder at
the spout of the displacement
can. [1]

3. Lower the object in the can.
The water collected in the
measuring cylinder will be the
volume. [1]

A sequential 
brief description 
of “filling up”, 
“lowering 
object”, and 
“measuring 
water in 
measuring 
cylinder” will 
suffice. 

be
pot. [1]

Any popopopopopossssssssssssibibibibibiblelelelelele
annnnnnswswswswswswerererererers s s s s s abouououououout t
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of hea
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heheheheheheat
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Section A (30 marks)

1 Fiona was tasked by her teacher to carry out an experiment. In the experiment, she 
placed a cup full of water and an identical cup full of alcohol near a window. A few hours 
later, Fiona observed that both cups had lesser volume of liquid than before and that 
the volume of alcohol remaining was much less than that of water.

What was the main aim of the experiment?

A to investigate the amount of evaporation of the two liquids 
B to investigate the factors involved in evaporation
C to investigate whether all liquids would evaporate
D to investigate which of the two liquids would evaporate faster

2 What is the correct reading of the vernier calipers as shown?

A 1.44 cm
B 1.45 cm
C 1.54 cm
D 1.55 cm

3 The table shows the densities of three substances.

substance density in g/cm3

mercury 13.6
corn oil 0.9

milk 1.03

Which of the following statements is correct?

A corn oil will float on milk but sink in mercury
B mercury will float in both corn oil and milk
C milk will float on mercury but will sink in corn oil
D milk will sink in both mercury and corn oil

 cm 
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4 Which of the following statements is true about substances that are liquids at room 
temperature?

1 Their boiling point is above room temperature.
2 Their boiling point is below room temperature. 
3 Their melting point is above room temperature.
4 Their melting point is below room temperature.

A 1 and 3 only
B 1 and 4 only
C 2 and 3 only
D 2 and 4 only

5 Which of the following shows an element, a compound and a mixture?

element compound mixture
A boron bronze copper
B carbon monoxide magnesium oxide milk
C nitrogen gas water fizzy drink
D sodium air water

6 Which of the following diagrams represents only the molecules of a compound?

A  C

  B   D
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7 The diagram shows a unicellular organism, Euglena.

Which structure in Euglena is the likely reason why it does not need to consume any 
food?

A chloroplasts
B flagellum
C nucleus
D vacuole

For questions 8 and 9, refer to the diagram below.
Daniel sets up the apparatus as shown in the diagram.

8 Daniel is trying to find out ____________________.

A how many pigments are present in the ink
B how long it takes for the liquid to move up the strip of paper
C the quantity of each pigment present in the ink
D whether the pigments will react with each other

paper
liquid

ink sample
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9 Which of the following conclusions could be made if the ink drop remains intact?

A The ink drop is not in contact with the liquid.
B The pigments in the ink are probably not soluble in the liquid used.
C The pigments vapourise, they cannot be seen.
D The strip of paper is too thin for the pigments to spread out.

10 In order to make lollipops, a manufacturer needs to dissolve sugar cubes in water to 
obtain a sugar syrup. His current machine heats the mixture of all the sugar cubes and 
water to a temperature of 50 C. A staff worker then stirs it until all the sugar has 
dissolved.

How can he shorten the time in preparing the sugar syrup?

A increase the size of the pot containing the water
B reduce the amount of water used
C reduce the temperature of the water
D use smaller sugar cubes 

11 A fisherman sees the image of a fish and wants to use a spear to catch it. 

Where should he aim to make a direct hit?

A above and slightly behind the image
B above and slightly in front of the image
C below and slightly in front of the image
D directly above the image

12 A mirror is tilted at an angle of 35° to a bench. A ray of light is directed so that it hits the 
mirror at an angle of 25° to the surface of the mirror. 

What is the angle of reflection?    

A 25°
B 35°
C 65°
D 120°

25 °
35 °

 

mirror 
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13 Which statement provides the best evidence that matter exists as tiny particles moving 
at random?

A A small mass of water can produce a much larger volume of steam.
B Air can be readily compressed
C Metals can conduct electricity.
D When a bottle of ammonia is opened, the pungent smell is quickly detected 

in all parts of the room.

14 Which of the following shows the correct properties of the images formed by the 2 types 
of curved mirrors? 

convex mirror concave mirror
A diminished magnified 
B magnified magnified
C magnified diminished
D magnified virtual

15 A particle, P, has the following structure.

Which of the following statements about P is true?
.
A P has an atomic number of 4. 
B P has a mass number of 10. 
C P loses one electron to form a stable ion. 
D P is found in Period 1 of the Periodic Table.

proton
neutron

X 

X 

X 
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16 Which of the following graphs shows the number of electrons in the outermost shell of 
an atom plotted against the proton number for the first ten elements in the Periodic 
Table?

 A  C

  B          D

17 Peter holds a picture of a fish in front of a plane mirror. 

What does the reflection of the fish look like?
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18 A girl stands at a distance of 3 m in front of a plane mirror. A boy stands at a distance 
of 4 m behind her.

 M

    boy girl

4 m 3 m

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

A 1 m
B 4 m
C 10 m
D 14 m

19 Three surfaces of a large block are painted with white, yellow and red as shown.

Which of the following correctly shows the colour changes under blue light?

white surface yellow surface red surface
A blue black black
B blue white red
C white black white
D white yellow black

yellow

red

white
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20 The diagram shows a ray of white light enters a prism. 

What colours are X and Y?

X Y
A red violet
B red indigo
C indigo red
D violet red

21 20 cm3 of liquid A is poured into 30 cm3 of liquid B. If there is no loss of either liquid, 
why is the total volume less than 50 cm3?

A The liquid particles attract each other and reduces the volume.
B The particles in the liquid move slower and arrange themselves in fixed 

positions, reducing the volume.
C The total mass of the mixture increases which compresses the liquids into a 

smaller volume.
D There are spaces between the particles. Hence, the smaller particles of one 

liquid fill the spaces between the larger particles of the other liquid.

22 The table shows the positions of four elements in an outline of the Periodic Table.

     I      II                                                            III      IV      V    VI     VII     0
P R

Q S

Which statement is correct?

A P forms an ion with a charge of -2.
B P and Q have similar chemical properties.
C R and S are in the same period.
D Q is a metal while R is a non-metal.

white light 
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23 The table shows the number and the type of atoms in one molecule of different 
compounds. 

Which of the following is not correct?

chemical formula number of atoms type of atoms
A HCI 2 2
B CF4 5 2
C H2NO3 5 3
D C6H12O6 24 3

24 Which of the following correctly describes the heat change for the different processes?

evaporation freezing melting
A heat absorbed heat absorbed heat absorbed
B heat absorbed heat lost heat absorbed
C heat lost heat absorbed heat lost
D heat lost heat lost heat lost

25 What are the relative mass on the proton, neutron and electron?

proton neutron electron
A 1 1 11840
B 1 1   1 180
C 1 1180 1

D 1180 11840 11840
26 A newly found atom is assigned with a chemical symbol as shown below. 

235
95 Ab

Which of the following data is correct?

no. of protons no. of electrons no. of neutrons
A 95 235 235
B 95 95 235
C 95 235 140
D 95 95 140
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27 Which resource(s) are constantly recycled to maintain life on earth? 

carbon energy
A
B
C
D

28 The diagram shows energy flow in a food web. 

Which number represents an organism that eats both plants and animals? 

A 2
B 3
C 4
D 5

29 The diagram shows part of a food web in the temperate grasslands.

How many primary consumers are shown in this food web?

A 1
B 2
C 3
D 4

sunlight

key

recycled
not recycled
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30 The diagram shows four food chains.

   sun

Which chains make the most efficient use of solar energy?

A 1 and 2
B 1 and 4
C 2 and 3
D 2 and 4

End of Section A

rice  grass  waterweed      maize

cow      fish

man

1

2 3

4
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Section B (40 marks)
Short Structured Questions

Answer all the questions in this section.

1 Fig. 1.1 shows the electronic structures of six atoms.

Fig. 1.1

Answer the following questions by choosing from the structures A, B, C, D, E or F.
You can use each structure once, more than once or not at all.

Which structure represents

(a) an atom in Period 3 of the Periodic Table,

(b) an atom containing six protons,

(c) an atom with a complete outer shell of electrons? [3]

[Total: 3]

2 (a) Read the following passage and answer the questions below.

Sweeteners and flavourings are added to a bottle of liquid medicine to cover
up the taste of the medicine so that it is more pleasant to take. When left 
standing, a layer of particles settles to the bottom of the container. Hence, 
patients are advised to shake the bottle of medicine before taking it. 

(i) State whether the liquid medicine is a solution or suspension.  Support
your answer with evidence from the passage.

...........................................................................................................

...........................................................................................................

........................................................................................................... [1]
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(ii) Describe another method you would use to support your answer in
(a)(i).

...........................................................................................................

........................................................................................................... [2]

(iii) Comment on the density of the layer of particles as compared to the
rest of the mixture found in such liquid medicines.

...........................................................................................................

........................................................................................................... [1]

(iv) Is this liquid medicine a homogeneous mixture or a heterogeneous
mixture?
Explain your answer.

...........................................................................................................

........................................................................................................... [2]

(b) Stainless steel is an alloy which contains mainly iron and small amounts of
carbon, chromium and nickel.

There are three main types of stainless steel:

Austenite stainless steels make up over 70% of total stainless steel
production. They contain a maximum of 0.15% carbon, and a minimum of
16% chromium.

Ferritic stainless steels are less expensive. They contain between 10.5% and
27% chromium and very little nickel.

Martensitic stainless steels contain chromium (12–14%), molybdenum (0.2–
1%), nickel (less than 2%), and carbon (about 0.1–1%).

(i) From the information given above, state one property of stainless steel
which shows that it is a mixture.

..........................................................................................................

.......................................................................................................... [1]

(ii) Suggest another property that you would expect of stainless steel
because it is a mixture.

..........................................................................................................

.......................................................................................................... [1]

[Total: 8]
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3 Fig. 3.1 shows a food web for a habitat in United Kingdom.

(a) Circle a food chain which shows four trophic levels in Fig. 3.1. [1]

(b) The oak tree is known as a producer. Why is it called a producer?

....................................................................................................................

..................................................................................................................... [1]

(c) Explain why food chains are typically short.

.....................................................................................................................

.....................................................................................................................

..................................................................................................................... [2]

(d) State and explain two effects on the food web if all the oak trees are killed 
by a viral disease.

.....................................................................................................................

.....................................................................................................................

..................................................................................................................... [2]

[Total: 6]

mouse

weed

Fig. 3.1

kestrels

fleas

mouse

grass weed ivy oak tree

wrens

goldfinches aphids caterpillars
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4 (a) Fig. 4.1 shows the position of an object, (labelled O), placed in front of a plane 
mirror. The position of an eye is also shown.

Fig. 4.1

(i) Mark the position of the image of the object O and label the image I.     [1]

(ii) Draw the path of two light rays which leaves the object and which is 
reflected at the mirror into the eye. [3]

(iii) State two characteristics of the image formed in the plane mirror.

...........................................................................................................

........................................................................................................... [2]

eye

object O

plane mirror
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(b) Fig. 4.2 shows a setup to demonstrate refraction of light through a glass block.

Fig. 4.2

(i) Why does refraction of light occur in the glass block?
...........................................................................................................

........................................................................................................... [1]

(ii) Is the emergent ray as bright as the incident ray? Explain your answer.

................................................................................................................

................................................................................................................

................................................................................................................
[2]

[Total: 9]

5 Gallium is an element in the Periodic Table. It has the following physical properties:

its melting point is 29.8°C.

its boiling point is 2204°C.

(a) What is the state of gallium at room temperature of 25°C?

……….......................................................................................................... [1]

(b) Describe the motion and arrangement of particles in gallium at room
temperature of 25°C.

.....................................................................................................................

.....................................................................................................................

..................................................................................................................... [2]

(c) What will happen to solid gallium when held in the palm of a hand?
(Assuming temperature of a healthy human body is 37°C.)

..................................................................................................................... [1]

reflected ray

glass block
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(d) Show the change in the arrangement of particles during the process in 5(c).

[2]

[Total: 6]

6 Dawn heated liquid X from room temperature until it becomes a gas. Fig. 6.1 shows 
the heating graph of liquid X.

Fig. 6.1

(a) With reference to Fig. 6.1, state

(i) the boiling point of liquid X;

………................................................................................................. [1]

(ii) the time taken when liquid X undergoes boiling.

………................................................................................................. [1]

(b) Which part of the graph (Q, R or S) do the particles

(i) exist only in the liquid state?

………................................................................................................. [1]

0 time/min
1         2          3         4          5         6          7          8         9                       

temperature/°C

50

100

150

200

250

S

R

Q
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(ii) have the most amount of kinetic energy?

……….................................................................................................. [1]

(c) Explain why the temperature remains constant from the 2nd to 6th minute of
the heating process.

.....................................................................................................................

.....................................................................................................................

...................................................................................................................... [2]

(d) Dawn concluded that Fig. 6.1 shows the evaporation of liquid X. She
explained that the processes of boiling and evaporation are the same as both
involve changing the state of a substance from liquid to gas.

Using information from Fig. 6.1, provide one example to explain why her
statement is incorrect.

.....................................................................................................................

.....................................................................................................................

..................................................................................................................... [2]

[Total: 8]
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Section C (30 marks)
Free Response Questions / Data-Based Questions

Answer all questions.

7 John Dalton, JJ Thompson, Ernest Rutherford and Niels Bohr are some of the greatest 
scientists devoted to the discovery of atomic science. From their discovery of atom, they 
create models to explain the atomic structures as shown in Fig. 7.1.

Fig. 7.1

One common rule derived from their models which followed until today was that all 
atoms are electrically neutral particles.

(a) Explain why all atoms are electrically neutral.

.....................................................................................................................

..................................................................................................................... [2]

(b) State one similarity and two differences of the models shown in Fig. 7.1.

(i) one similarity

............................................................................................................

............................................................................................................

............................................................................................................ [1]

(ii) two differences

............................................................................................................

............................................................................................................

............................................................................................................ [2]

(c) JJ Thompson also deduced the formation of a positively charged atom. He 
explained that atom such as lithium will lose its negatively charged sub-
atomic particles to form a positive ion.

(i) What is the name of a positively charged ion? 

............................................................................................................

............................................................................................................ [1]

Thompson 
model

Rutherford 
model

Bohr 
model
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(ii) Draw the structure of a lithium ion.

[2]

(d) A recently discovered element, M, has a proton number of 88 and a mass
number of 188. Deduce the number of protons, electrons and neutrons in 
an atom of element M.

..................................................................................................................

.................................................................................................................. [2]

[Total: 10]
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8 Fig. 8.1 shows the experimental set-up for a separation in the laboratory.

Fig. 8.1

(a) (i) What is the name of the separation technique shown in the diagram?

............................................................................................................ [1]

(ii) Identify two mistakes present in the experimental set-up shown in
Fig. 8.1.

............................................................................................................

............................................................................................................

............................................................................................................ [2]

(b) What is the purpose of the porcelain chips in the flask?

………..........................................................................................................

……….......................................................................................................... [1]

(c) This separation technique can be used to obtain liquid X from sea water.
Identify liquid X and suggest how you would determine that liquid X is a
pure substance during the separation.

………..........................................................................................................

………..........................................................................................................

……….......................................................................................................... [2]

thermometer

porcelain chips

water in

water out

Liebig condenser

X

round 
bottom flask

heat
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(d) Name another way which can be used to obtain liquid X from seawater.

..................................................................................................................... [1]

(e) The table shows the properties of three substances.

substance effect of heat adding water adding alcohol
X no reaction dissolves dissolves
Y decomposes dissolves insoluble
Z no reaction insoluble dissolves

Substances X, Y and Z are mixed. 

Starting from the mixture, briefly describe how you would obtain a dry 
sample of X, Y and Z.

………..........................................................................................................

………..........................................................................................................

………..........................................................................................................

………..........................................................................................................

……….......................................................................................................... [3]

[Total: 10]
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9 Fig. 9.1 shows the changes in the size of the prey and predator population in a 
lake over six years.

Fig. 9.1

(a) Which curve, X or Y, represents the prey? Explain your answer.

.....................................................................................................................

.....................................................................................................................

..................................................................................................................... [1]

(b) An ecologist who studied the lake found that there was an increase in the
population of producers from 2011 – 2013.

Suggest how the producer population affects the prey population and the
relationship between the prey and producer.

.....................................................................................................................

.....................................................................................................................

..................................................................................................................... [2]

(c) Describe and explain the relationship between populations X and Y.

.....................................................................................................................

.....................................................................................................................

..................................................................................................................... [2]

population size

2010 2011 2012 2013 2014 2015
year

X
Y
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(d) Fig. 9.2 shows the changes of the percentage of dissolved oxygen in a lake
during different times of the day.

Fig. 9.2

(i) Name the process which released oxygen into the water of the lake.

.......................................................................................................... [1]

(ii) Describe the changes in the percentage of dissolved oxygen in the
lake as the day progresses.

............................................................................................................

............................................................................................................

............................................................................................................ [2]

(iii) Explain your answers in (ii).

............................................................................................................

............................................................................................................

............................................................................................................ [2]

[Total: 10]

End of Paper

percentage of dissolved oxygen (%)

time of day
sunrise sunrisesunset
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1 (a) C 1
(b) B 1
(c) A 1

2 (a)(i) Suspension
A layer of particles settles to the bottom of the container.

1

(ii) Filtration /use touch light
to obtain the solid particles left on the filter paper. 

R: evaporation

1 
1 

(iii) The layer of particles is denser/higher so it sinks to the bottom of the 
liquid medicine.

R: larger/heavier 1
(iv) It is a heterogeneous mixture as the density,  taste and colour are not the 

same throughout/not uniform/layer of particles at the bottom of the 
container

R: insoluble particles
1 
1 

(b)
(i)

The components in stainless steel are not mixed in any fixed composition.

(ii) The components in stainless steel can be separated by physical 
methods. 

No chemical reaction takes place when stainless steel is made.

1
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Stainless steel has the properties of its components.

Range of boiling point/melting point

R: broken down into simpler substances by chemical means

3 (a) Any one: 
Weed aphids wrens kestrels
Ivy aphids wrens kestrels
Oak aphids wrens kestrels
Oak caterpillars wrens kestrels

1

(b) It make its own food from light energy/ make their own organic matter 
1

(c) 90% of energy is lost due to cellular respiration, lost in metabolic/ 
biological waste products.

Resulted in only 10% is energy transfer from one trophic level to another.
There would be inefficient/not enough energy to sustain long food chain.

1

1 

(d) Decrease population of caterpillar as no more source of food. +
Decrease population of aphids because one less source of food and 
more wrens will feed on aphids at the same time.
Decrease population in wrens due to decrease population of caterpillar 
and aphids

2

4 (a)(i) 4

(a)
(iii)

Virtual/equal distance between object and mirror as image and 
mirror/same size as object

2

Object O

plane mirror

I

1 mark for image

2 marks for rays with 
arrows

1 mark virtual rays

in m

one trophphphicicicic lllleveee elelelel tttto ano
nergy to ssssusususustatatatainininin llllonononongggg food ch

terpillarrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr aaaaaaaaaaaaaaasssssssssssssss noooooooo mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmororoooooorooooororororoooorooororororororororororororororororrroooroorroo e e e eeeeeeeeeeeeeeeeeeeeee e e e eee e eeee ee  sososssososososssosososososososososossososososososssosososossosososososoooooooooouururuuururrrruururrrurruruurururrrurururrurururrururruurrurrururrrururrrrrrrrrrrrurrrrurrurrrurrcececececcc  of fofofofoodododod.... +
of aphhhhhhhhhhhhididdiddddddddddddddddddididdiddddididdidididdidididii s becacacacacacacacacacacacacacacaususususususususususuususususe onononononoononononnononononononnononononononoonnnononnonnnnoononnnonnononoonoonoooooonooonnonoonooooonnonnooononnoooonno eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee lelelelleleleleleleleleleleleleleleleleleleleleeleeleeeeeeeeeeeeeeeeeeeleeeeeeeeeleeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss sssssssssssssssssssssssoooououououoooooooooooooooooooooooooooooooo rcrcrcrceeee ofofofof ffffoooooooodddd and

eed oooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnn apapapapapaapaapapapapaapaaapaaaaapaaaaappphihihihihihihihihihihihihhihidsdsdsdsdsdsdsdsdsdsdsds at thhhhhhhheeeeeeeeeeeeeee sassssssassssssssss meee ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttimimiimimimimimimiimiimimimiimimimmimimimimimiimiiiii e.
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Any two

(b)(i) Refraction of light occurs because light travels from a less dense 
medium, air, to a denser medium, glass block/change in speed of light 
ray as it moves in different medium.

1

(b)
(ii)

No, the emergent ray is less bright than the incident ray. 
This is because some of the light is reflected when it hits the glass block. 
/The glass block absorbs some of the light that is passing through it. 

1
1 

5 (a) Gallium is solid at room temperature of 25°C 1
(b) Particles of gallium are regularly arranged and closely packed.

They vibrate about their fixed position.
1
1 

(c) It will melt. 1
(d)

 [1] 

- Solid must be regularly arranged.
- Liquid must be irregularly arranged.

2

6 (a)(i) 150 oC 1
(ii) 4 minutes 1
(b)(i) Q 1
(ii) S 1
(c) During the process of boiling, heat absorbed by the particles is used to 

overcome the forces of attraction between the particles.
1
1

(d) Evaporation is a slow process but boiling is a fast process where liquid X 
only took 2 minutes to become a gas.

Evaporation occurs at any temperature below the boiling point but boiling 
only occurs at the boiling point where the temperature remained constant 
at 150oC.

[Any one]
R: no supporting data

1
1 

1 

1 

7 (a) All atoms have equal numbers of positively charged protons and 
negatively charged electrons.
All atoms are neutral because there is no net charge.

1

1 

(b)
(i)

All three atomic models consist of positive and negative charged
particles. 

1

(b)
(ii)

Rutherford’s model and Bohr’s model are made up of positive, negative 
and neutrally charged particles while Thompson’s model lacks neutrally 
charged particles. 

1

larly arrrrrrrrrrrrrrrrrrrarararararararararararaarararararaarararaarrrrrrrr ngnnnnnnnnnnnnnn ed.
e irregggggggggggggggggggggggggggggggggggggggggululllulllluluulluluuuulululluuuululluuuuuuuluuuuuuuuuuuuuuu araaarararaaraaaaaaaaraaraaarrraaaaaarararararrrraraaraararrraararaarrrlylylylylylylylylylylylylylylylylyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy aaaaaaaaaaaaaaaaaaarrrrrrrrrrrrrrrrrrrr aaaaaanaaaaaaaaa ged.

50 oC
4 mimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm nununnnununununnnnunnnnunn tetetetetetetetetetetetetetes

(b)(((((((i) QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ
(ii)i))))))))))))) SSSSSSSSSSSSSSSSSSSSSSSSSS
c) DuDuDuDuDuDuDDuDuDuDuDuDDuDuDuDuDuDuDuDuDuDDuDDDuDuDDDuDDuDDDDuDDuDuDDuuuuDuuuDuuDuuuuDuuuD ririririririiriiriririrrrrrrirrrrrrrrrrrrrrr ngngngngngngngngngnngngnngnnggngnggngngggggggggngnggggggg tttttttttttttttttttttttheheheeeeeeeeheheeeeehee ppppppppppppppppprroceeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss oooooooooooooooooooooooooooooooooooooooof f ffffffffffffffffffffffffffffff boboboboboboboboboboobobobooboobooobbbbbbbb ilililililililiiliiiliili ing, heatatataataa aaaaaabsbsbsbsbsbsoooooro bed b

ovovooooooooooooooooooo ercooooooooooooooooooooooooooomemmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm  theheeeeeeheeeeheeheeheheeeeeheheheeeeheeeeeheeeeeheheeeehheheeee ffffffffffffffffffffffffffffffffffffororororororororororororrorrorrrooooooooooo cececcccececcceccccccccccccccc sssssssssssssss ofoffofofoffffoffoffofofofffofofofoffffffofoooooo aaaattractctctctctctioioioioioionnnnnn bebbbbb twee
EvEvEvEvEvvvvEvEvvvvEvEvvvEvEEvvEvvvvEvvvvvvvEEvvvvEEvvvEEvapapapapapapapapapapapapapapappororooooooooooooooooooooooooo atataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ioiooooiooooooooiooooiooooooooooooooiooioooooiooiionnnnnnnnnnnnnnnnnnnnnnnnnnnnn isisisisisisisisisisisisisisiissisisisisisissisisissssissssssississssiisssssssisisss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ssssssssssssssssssssssssssssssssssssssssssssslololololololololoolololololololoolooloooloolololoololoolllll w prppppp ococococococesesesesesess ssss but bo
ononnnnnnnnnnnnnnnonnnlylylylylylylyllylylylylyllylylllllyllllylylylylylylyllllylyyyyyyyyyyyy ttttttttttttttttttooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo kkkkk k kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 2 2 2 22222222222222 2222222222222222222222222222222 mimimmmimmimmmimmimmmimimimimimmimimmmmmmmmmmmmimimimmmimmmmmmmmmmmmmmmmm nnnnnnnnnnnunnnnnnnnnnnnnnnnnn teees totototototo bbbbbbececececececome

Evapppppppppppppppppppppppppppppppppporoooooooooooooooo ationnnnnn ococococococcucucucuccurs at
ly occcccccccccccc urururururursssss s ata  the

50ooooCCC.CCCC
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Bohr’s model has electron shells where electrons are located on it while 
Thompson’s model and Rutherford’s model both lack electron shells.

1

(c)(i) cation 1

(c)
(ii)

(d) protons= 88, electrons= 88 
neutrons=100

1
1

8 (a)(i) simple distillation/distillation 1

(ii) The bulb of the thermometer should be above the entrance of the 
condenser / next to the spout of the round bottom flask.

The Liebig condenser should tilt downwards into the conical flask.
Water in the Liebig condenser should enter from the lower inlet and flow 
out from the higher outlet.

The conical flask should not be stoppered.
[Any two]

2

(b) Ensure smooth boiling 1

(c) Liquid X is Pure / distilled water

boiling point remains constant at 100°C

[No marks for “water”] 

1

1 

3p
4n

2e2e

+

Li

e

e

d) ppppppppppppppppppppppppppppppppprorororororororororororrorororrororororororrrorororrrorooooooooooootototototootototototototototototototototototootttt nsnsnsnsnsnsnsnsnsnsnnsnsnsnnsnsnsnsnnnsnnnsnnssssssssss= 888888888888888888888888888888888888, eleectctctctctttctctttctttctctctcttctctttctcctctctctcctcctctcccccctcccttrorororororororororoorooroorooooororororrrrororrrrrorrorrrooroooooooonsnsnnnsnsnsssnsssnsnsnsssnsnssssss==================== 88888888888888888  
nnnnennnnnnnnnnnnn utroooooonsnsnsnsnsnsnsnsnsnsnsnnsnsnsnsnnnnsnnnnnnnnnnnnnn =1000000000000000000000000000000000000000000000000000000000000000

simpmpmpmpmpmpmpmpmpmppmpmpmpmpppmpmpmpmpppppppppppppppppleleeeeeeeeeeeeeele dddddddddddddddddddddddddddddisisisisisssisissisisississsississississssssssssissiii ttttitttttttttt llattttioooonnnn/d/disistit llatio

e bubulblb oof f the
denser /

eeeeeeeeeeeeeeeeeeeeeeeeeee
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(d) reverse osmosis 1

(e ) Add alcohol to the mixture, as Y is insoluble, it remains as residue + filter
to remove Y. 
Collect the filtrate and evaporate to remove the alcohol added.
Add water to the residue + filter to remove Z as residue. 
evaporate the filtrate to obtain X 

Add water to the mixture, as Z is insoluble, it remains as residue + filter
to remove Z. 
Collect the filtrate and do crystallisation to remove the alcohol added.+
add alcohol to the obtained solid
Filter to remove Y + evaporate the filtrate to obtain X 

1

1 

1 

1 

1 

1 

9 (a) Curve Y
This is because the population of preys outnumbers/is more than the 
population of predators 

1
1 

(b) Since there is an increase in the population of producers, this means that
there will be more food for the preys.

Therefore, the population of preys would increase. 

1

1
(c) As population Y increases, population X increases.

This is because as the population of preys increases, there is more food 
for the predators. Therefore, the population of predators increases as 
well.

1

1 

(d)(i) photosynthesis 1
(ii) percentage of dissolved oxygen increases during the day; 

percentage of dissolved oxygen decreases during the night; 
1
1 

(iii) During the day, the rate of photosynthesis is higher than respiration as 
water plants carry out photosynthesis in the presence of light energy (day 
time) and oxygen released as by-product;

During the night, water plants do not carry out photosynthesis due to the 
absence of light energy; however, respiration still takes place at night

1

1 

Duuuuuuuuuuuuuuriririririririiiririirrirrrirrirrrirrrrirriiiiirr ngngngngnggngngngngngngngngngnnggggggg ttttttttttttttttttttttttttttttttttttttttttthehehhehehehhehhhehehhhehehehehehhhhhhhhhhehhhhhhhhhhhhh  dayayayayayay,,,,,, ththththththeeeeee rate of
wateteteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerr planntstststststs ccccccararararararry out
me) anananananana dddddd oxooooo ygen

tnumbers/iissssss moooooorererererere tha

e population oooooooffffff f f f f prprprprprprprprprprprrrprprprrrrprprrrprrrprprrprprrrrrrprprrrpprprprprrprrrrrrrrrprrrrrrprprrrrrprrrpp odododododododododododddddoododddoddododdoodddoooooooooooooooooodooooo ucucucucucucuuuuuuuuuuuuuuuuucuuuuuuuuuuuuuuuuuuuuuuuuuccccu eeeeree s, ththththththisisisisisis mmmmmmeaeaeaeaeaeans tha
the preyeyeyeyeyyeyyeyeyeyeyeyeyyeyeyeeeeeyeeeeyssssssssssssssssss.

pulatiiononoooononnoononooooooonoonoonnonnnooooooononoonnnnoonoooononnn off ffffff fffffffffff prprprprprprprprprprprprprrrp eye s wowowowowowowowowowowowowowoululuuuuuluuuululuuuuuullld incrcrcrcrcrcrcrcrcrcccrcrcrcrcrcrcrcrcrcrcrcrcrcrcrrrcccrcrrrrrrrrrrcrcrrrrrrrcrrrrrrrrrrrrrrrrrreaeaeaeeaeeeaeaeaeaeaeaeaeaeaeaeeaeeeeeeeeeeeeeeee sse.
1
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 2 
Section A 

 
Answer all the questions in this section in the Answer Sheet provided.  

The total mark for this section is 30. 
 
1 Which is an example of a benefit from technology? 

 

A developing tsunami early-warning systems 

B developing dangerous micro-organisms for biological warfare 

C developing nerve gas for use in a terrorist attack 

D creating computer viruses to spread on the internet 

 

 Refer to the paragraph below and answer Questions 2 and 3. 

 
 Patrick believes that green plants exposed to lights of different colours will grow at different 

rates. He decides to perform an experiment by placing three pots of green plants under 

lights of different colours for a period of two weeks. Patrick measured the original heights 

of the green plants and left them to grow. During the two weeks, he measured the height 

of each green plant in the three different set-ups every day. The experiment ended 

thereafter. 

 

2 Which stage of the scientific method is not present? 

 

 A analysis of results 

 B making observations 

 C proposing hypothesis 

 D recording of results 

 
3 Which is the most suitable instrument for measuring the height of the plant? 

 

 A metre rule 

 B Vernier calipers 

 C beam balance 

 D electronic balance 



 3 
4 The diagram shows a hazard symbol on a chemical bottle. 

 What would be the harmful effect if the person does not handle the substance properly? 

 

 

 

 

 

 

 

 

 

A The substance can cause explosion because it can burst into flames easily. 

B The substance can cause irritation to the skin and respiratory system. 

C The radiation from the substance destroys the person’s body cells and tissues.  

D The substance can cause severe damage to body parts. 

 

5 Which sequence of actions is the correct method to light a Bunsen burner? 

 

 I light the flame 

 II turn on the gas tap 

 III close the air hole 

  IV open the air hole 

 

A I, II, IV, III 

B IV, I, II, III  

C III, I, II, IV 

D III, II, I, IV 

 

 
 
 
 
 



 4 
6 What are the characteristics of a luminous flame? 

 

  I It is clean. 

  II It is smoky. 

  III It is unsteady. 

  IV It is very hot. 

 

 A I and IV 

 B II and III 

 C II and IV 

 D III and IV 

 

7 What is the volume of the liquid in the measuring cylinder below? 

 

 

 

 

 

 

 

 

 

 

 

 A 28.0 cm3  B 29.0 cm3 C 30.0 cm3 D 32.0 cm3 

 
 
 
 
 
 
 

 

cm3 



 5 
8 Jack used the Vernier calipers to measure the external diameter of two identical coins. 

 

 

 

 

 

 

 What is the external diameter of one coin? 

 

 A 0.62 cm  B 0.67 cm  C 1.24 cm  D 1.34 cm 

 

9 The table shows the densities of four different materials. 

 

material density (g/cm3) 

gold 19.3 

platinum 21.5 

aluminium 2.7 

iron 7.9 

 

Given that mercury is a liquid at room temperature and has a density of 13.6 g/cm3, which 

material will float or sink in mercury? 

  

 float sink 

A 
B 
C 
D 

aluminium, gold 

aluminium, iron 

gold, platinum 

platinum, iron 

platinum, iron 

gold, platinum 

aluminium, iron 

aluminium, gold 

 

 

 

 

 

cm m 1 2 

0 5 10 



 6 
10 The Venn diagram is used to classify some materials. 

 

 

 

 

 

 

 

 

 

 

 

 Which object has the properties of X? 

 

 A ceramic pot 

 B metallic spoon 

 C fishing line 

 D plastic cup 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

high  
melting 
point 

hard 

brittle 
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11 The graphs show the changes in length of two different metals when temperature 

changes.  

 

 

 

 

 

 

 

 

  

 With reference to the graphs, which statement is false? 

 

 A Both metals expand uniformly when temperature increases. 

 B Metal Y contracts more than metal X for the same decrease in temperature. 

 C Metal X expands more than metal Y for the same increase in temperature. 

 D The two metals expand and contract by different amounts for the same change in 

temperature. 

 

12 Which separation technique is used to obtain NEWater in Singapore? 

 

 A chromatography 

 B filtration 

 C reverse osmosis 

 D distillation 

 

 

 

 

 

 

 

 

temperature 

length metal X 

metal Y 
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13 A very old painting has been sprayed accidentally with new paint. 

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

painting? 

 

 old paint new paint 

A 
B 
C 
D 

insoluble in solvent  

insoluble in solvent 

soluble in solvent 

soluble in solvent 

insoluble in solvent 

soluble in solvent 

insoluble in solvent 

soluble in solvent 

 

 

14 Some sand has been mixed with solid copper(II) sulfate crystals, which are soluble in 

water. 

 What is the correct order to separate copper(II) sulfate from sand? 

 

 A dissolve, filter, evaporate and crystallise 

 B evaporate, filter, dissolve and crystallise 

 C filter, dissolve, evaporate and crystallise 

 D evaporate, dissolve, filter and crystallise 
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15 The diagram shows a chromatogram of six different samples. 

  

 

 

 

 

 

 

 

 

 Which statement about the six samples is correct? 

 

A Samples 1 and 3 are from the same source because both contain only two `

 substances. 

B Samples 2 and 5 are from the same source because both contain substances that 

travel the same distance on the chromatogram. 

C Samples 4 and 6 are from the same source because both contain only one 

substance. 

D Samples 2, 4, 5 and 6 are from the same source because all contain only one 

substance. 

 

16 Which statement is incorrect about the cell wall? 

 

A It is a thick layer surrounding the cell membrane. 

B It is a partially permeable membrane. 

C It is made up of cellulose. 

D It supports the cell and gives it a regular shape. 
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17 Which statement is true? 

 

 A A cell is a basic unit of animals only. 

 B A unicellular organism does not need a nucleus to function. 

 C A multicellular organism has more than one cell in its body. 

 D Plant cells and animal cells only differ in terms of the presence of a cell wall. 

 

18 What is the correct order of organisation in a plant? 

 

 A leaf → photosynthetic cells → leaf tissue → shoot system 

 B root hair cell → transport tissue → root → transport system 

 C reproductive system → reproductive cells → flowers → fruit 

 D root tissues → root cells → root system → root 

 

19 The diagram shows a typical animal cell. 

 Which structure is the site of most of the cell’s activities? 

 

 

 

 

 

 

 

 

 

 
20 Which statement about particles does not happen during freezing? 

 

 A Particles are more closely packed. 

 B Particles overcome the strong attractive forces. 

 C Particles vibrate slower. 

 D Particles are arranged into fixed positions. 
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21 Which process involves a change of state from solid to gas? 

 

 A condensation 

 B boiling 

 C freezing 

 D sublimation 

 
22 Substance X melts at 44 °C and boils at 280 °C.  

Which diagram the correct arrangement of the particles of substance X at 149 °C? 

 
      A     B           C         D 

 

23 The diagrams show the spacing between the molecules of a substance at two different 

temperatures. 

      105 °C         155 °C 

 

 

 

 

 

 

 Which is most likely the melting point and boiling point of the substance? 

 

 melting point/ °C boiling point/ °C 

A 95 165 

B 100 150 

C 110 160 

D 115 125 
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24 Which statement about chlorine-35 is true? 

 

 A It has 17 neutrons and 18 protons. 

 B It has 17 electrons and 18 protons. 

 C It has 17 protons and 17 neutrons.  

 D It has 17 protons and 18 neutrons. 

 

25 Which substance is made up of three different types of elements? 

 

A CO2 

B CH3COOH 

C C2H5COONa 

D ZnO 

 

26 What is best used to determine the identity of an element? 

 

 A number of neutrons 

 B number of protons 

 C number of electrons 

 D atomic mass 

 

27 Mr Lee decided to install a security mirror in his shop after he found out that several items 

in his shop had been shoplifted. 

 Which type of mirror is most suitable for a wider field of vision? 

 

 A concave 

 B convex 

 C plane 

 D wavy 
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28 A ray of light is incident on a mirror that is placed 30° to the bench. 

 What will be the angle of reflection? 

 

 

 

 

 

 

 

 What will be the angle of reflection? 

 

 A 20° B 30° C 50° D 70° 

 

29 What causes a swimming pool to appear shallower than its real depth? 

 

A reflection of light only 

B refraction of light only 

C both reflection and refraction of light 

D mixing of coloured lights 
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30 The diagram shows a ray of light, PQ, incident on a rectangular glass block. 

 Which ray A, B, C or D, shows the path of the emergent ray? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 

 

 

A 

D 
C 

B 
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 2 
Section B 

 
Answer all the questions in this section in the spaces provided. 

The total mark for this section is 40. 

 

B1 The diagram shows a scene in a Science laboratory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Each of the students A, B, C and D has violated a laboratory safety rule. Explain what 

each student has done wrong. 

 

student A: …………………………………………..…………………………………………….. 

 

..………………………………………………………………………………………………… [1] 

 

student B: ……………………………..………………………………………………………….. 

 

 ..………………………………………………………………………………………………… [1] 

 

 

student A 

student B 

student C 
student D 



 3 
student C: …………..…………………………………………………………………………….. 

 

 ………..………………………………………………………………………………………… [1] 

 

student D: …………..…………………………………………………………………………….. 

 

 ..………………………………………………………………………………………………… [1] 

[Total: 4] 
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B2 John conducted an experiment using coffee beans and finely ground coffee powder in two 

separate beakers to see which coffee can dissolve faster. He measured the result of his 

experiment using a stopwatch. The experimental set-up is as shown. 

 

 
  

 (a) Suggest the conclusion of the experiment. Explain your answer. 

 

   ……………………………………………………………………………………………….. 

 

   ……………………………………………………………………………………………. [2] 

 

 (b) Identify one of each variable from the experiment: 

 

   (i) independent variable 

 

    ……………………………………………………………………………………… [1] 

   

   (ii) dependent variable 

 

    ……………………………………………………………………………………… [1] 

 

   (iii) constant variable 

 

    ……………………………………………………………………………………… [1] 

[Total: 5] 

 

stirrer 
(stir 5 times) 

stirrer 
(stir 5 times) 

20 cm3 of water 
at 70 ºC 

20 cm3 of water 
at 70 ºC 

10 g of coffee beans 10 g of coffee powder 
made from the same 
type of beans 



 5 
B3 The table below shows some properties of unknown substances. 

 

substance colour melting point / ºC 

conductor of 

electricity at room 

temperature 

A white 42 – 44 no 

B silver 962 yes 

C yellow 115 no 

D white 2852 no 

E grey 650 yes 

 

 (a) Which substances are metals? 

 

   ……………………………………………………………………………………………. [1] 

 

 (b) State two other physical properties of substance B. 

 

   ……………………………………………………………………………………………….. 

 

   ……………………………………………………………………………………………. [2] 

 

 (c) Which substance is impure? Use information from the table to explain your answer. 

 

   ……………………………………………………………………………………………….. 

 

   ……………………………………………………………………………………………. [2] 
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 (d) A student heated substance E and obtained substance D. 

 Is this a physical change or chemical change? Use information from the table to 

explain your answer. 

 

   ……………………………………………………………………………………………….. 

 

   ……………………………………………………………………………………………. [1] 

[Total: 6] 
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B4 (a) (i) Define the term molecule. 

 

   ……………………………………………………………………………………... [1] 

 

  (ii) Using water as an example, draw and label a molecule of water in the box 

below. 

 

 

 

 

 

 

[2] 

 

 (b) Describe two differences between compounds and mixtures. 

 

  ……………………………………………………………………………………………….. 

 

  ……………………………………………………………………………………………….. 

 

  ……………………………………………………………………………………………….. 

 

  ……………………………………………………………………………………………. [2] 

[Total: 5] 
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B5 The figure shows part of the Periodic Table. The location of the elements Q, R, S, T and 

U on the Periodic Table are labelled as shown below. 

 

 

 

 

 

 

 

 

 

 

 

Select from the letters (Q, R, S, T, U) above, an element which fits each description. Each 

letter may be used once, more than once, or not at all. 

 

 (a) Identify the elements that are in the same period. 

 

  …………………………………………………………………………………………..... [1] 

 

 (b) State one difference in the physical property of the elements you have identified in 

(a). 
 

  ………………………………………………………………………………………….… [1] 

 

 (c) Identify the element(s) that have similar chemical properties. 

 

  ………………………………………………………………………………………….… [1] 

 

 (d) Identify the element(s) that supports burning of substances. 

 

  ………………………………………………………………………………………….… [1] 

[Total: 4] 

                  

               S   

Q                T  

          R        

                U  
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B6 The diagram shows an animal cell and a plant cell. 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Label on the diagram the names of the parts of the cells.          [2] 

 

 (b) Compare and describe one similarity and one difference between an animal cell and 

a plant cell.  

 

  ………………………………………………………………………………………………... 

 

  ……………………………………………………………………………………………. [2] 

 

 (c) Define the term tissue. 

 

  ………………………………………………………………………………………………... 

 

  ……………………………………………………………………………………………. [1] 

[Total: 5] 
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B7 (a) Complete the table with the help of the Periodic Table. 

  

name of molecule chemical formula number and names of atoms 

phosphorus trichloride PCl3 1 phosphorus and 3 chlorine atoms 

dichloromethane CH2Cl2 

 

 

 

caffeine C8H10N4O2 

 

 

 

 

[2] 

 (b) The diagrams show some particles in four different substances P, Q, R and S.  

 

 

 

 

 

 

Write down the letter(s) (P, Q, R, S) that fit the each of the following descriptions. 

Each letter may be used more than once. 

 

  (i) two different elements   …………………… 

 

  (ii) two different compounds  …………………… 

 

  (iii) one element and one compound ……………………  

[3] 

[Total: 5] 

 

 

 

P Q R S 
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B8 Two atoms, A and B are shown. 

 

 

 

 

 

              atom A                       atom B 

 

 (a) Describe the differences in atomic structure on the two atoms above. 

 

  ………………………………………………………………………………………………... 

 

  ………………………………………………………………………………………………... 

 

  …………………………………………………….……………………………………… [2] 

 

 (b) Explain whether atoms A and B are electrically neutral. 

 

  ……………………………………………………………………………………………….. 

 

  ………………………………………………………………………………………….… [2] 

 

 (c) Label the parts of the atom below. 

 

 

 

 

 

 

[2] 

[Total: 6] 

 

 

(i)…………….….. 

(ii)…………….….. 

Li 
3 

7 
Li 

3 

8 
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Section C 

 
Answer all three questions from this section. 

The last question is in the form of Either/Or and only one of the alternatives should be 

attempted.  

The total mark for this section is 30. 

 

C9 Bromine is a reddish brown liquid at room temperature. It exists as a diatomic molecule, 

Br2.  

(a) Draw the particles of bromine molecules at room temperature in the box below. 

 

 

 

[2] 

 (b) Bromine liquid can be easily vapourised by heating. Using ideas about energy and 

forces of attraction, explain what happens to the motion of bromine molecules as the 

bromine liquid is heated until it vapourises.                                                                            

  ………………………………………………………………………………………………... 

  ………………………………………………………………………………………………... 

  ………………………………………………………………………………………………... 

  ……………………………………………………………………………………………. [3] 

 (c) Name the process in which bromine liquid becomes a gas. 

  …………………………………………………………………………………………… [1] 
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 (d) Using the model of the particulate nature of matter, explain: 

(i) why gases have no definite shape and can be compressed; 

 …………………………………………………………………………………………. 

 ……………………………………………………………………………………… [2] 

(ii) how a liquid changes to a solid. 

   …………………………………………………………………………………………. 

 ……………………………………………………………………………………… [2] 

[Total: 10] 
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C10 (a) An optician’s eye chart is fixed 1.4 m behind the eyes of a patient who is looking into 

a plane mirror placed 2.9 m in front of him. The patient is seated as shown below in 

the diagram. 

 

 

 

 

 

  (i) In the diagram above, draw the image of the eye chart.          [2] 

  (ii) Find the distance of the image of the chart as seen by the patient measured 

from the eye. 

   …………………………………………………………………………………….... [1] 

(b) The diagram shows the optician’s eye chart. 

 

 

 

 

Explain the appearance of the letters on the eye chart. 

……………………………………………………………………………………………….. 

……………………………………………………………………………………………. [1] 

 

 

2.9 m 1.4 m 
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 (c) A thin layer of solar film has been applied onto a glass plane for reflection of light. 

The optical density of glass is higher than solar film and the optical density of solar 

film is higher than air. 

  (i) Show how the incident ray will emerge from the interface AB in the below 

diagram. Include the labels for the emergent ray(s), refracted ray(s) and 

reflected ray(s). 

 

 

 

 

  

 

 

 

 

 

[5] 

  (ii) Solar film works by reflecting close to 90% of the solar energy. Besides using 

solar film on cars, suggest another application of solar films in a tropical climate 

like Singapore. 

 

   ……………………………………………………………………………………… [1] 

[Total: 10] 

   

 

air 

solar film 

glass 

air 

A B
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Either 
C11 (a) The figure shows a simple distillation set-up. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
  (i) On the set-up above: 

   1. Label “water in” and ”water out”. [1] 

   2. Draw where the thermometer should be placed. [1] 

 

  (ii) The table shows the boiling points of four different liquids. 

 

type of liquid boiling point/ °C 

chloroform 62 

kerosene 147 

ethyl alcohol 64 

olive oil 300 
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  1. If a mixture of chloroform and kerosene is heated in the simple distillation 

set-up, which liquid will be first collected as the distillate? 

 

  ...………………………………………………………………………………[1] 

 

   2. Which two liquids, when placed into the simple distillation set-up, will 

result in a contaminated filtrate? Explain your answer. 

 
  …………………………………………………………………………………… 

  

  …...……………………………………………………………………………[2] 

 

 (b) Jamie decided to make herself a drink. She poured some cold water into a glass and 

added Milo powder and sugar to it. 

 

  (i) Identify the solute(s) and solvent(s) in her drink: 

 

  solute(s):  ……………………………….  

    

  solvent(s):  …………………………….. [1]  

 

  (ii) Despite repeated stirring, Jamie discovered that there was still a lot of residue 

at the bottom of the glass. Suggest two things that she can do to make more 

residue to dissolve. 

 

   ……………………………………………………………………………...………….. 

 

   ……………………………………………………………………………………… [2] 
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 (c) The graph shows the solubility of four chemicals from 0 °C to 120 °C. 

 

 

 

 

 

 

 

 

 

 

 

 

   

  (i) How much more KBr can be dissolved when the temperature is increased from 

0 °C to 50 °C? 

 

……………………………………………………………………………………… [1] 

 

 (ii) At which temperature does KNO3 and NaCl have the same solubility? 

 

……………………………………………………………………………………… [1] 

  [Total: 10] 

 

 

 

solubility 
(g/100 g of 

H2O) 

temperature (°C) 
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OR 
C11 The diagram shows a skateboard and a cross-section of its wheel. 
 

 

 

 

 

 

 

 

 The ball bearings allow the wheel to spin around the axle smoothly during motion. 

 

 (a) What material should the platform of the skateboard be made of? Explain your 

answer. 

 

  ……………………………………………………………………………………………….. 

 

  ……………………………………………………………………………………………. [2] 

 

 (b) The ball bearing is made of stainless steel. What property of stainless steel makes  

  it suitable to manufacture ball bearings?   

 

  ……………………………………………………………………………………………. [1] 

 

 

 

 

 

 

 

 

cross-section of wheel 

ball bearing 
axle 

wheel 

skateboard 

platform 
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 (c) A skateboarder maintains the wheels of the skateboard by removing the ball 

bearings and soaking them in lubricant oil. 

  (i) Given that the mass of each ball bearing is 1 g and the radius (r) of the sphere 

is 0.2 cm, calculate its density. Take π to be 3.14.  

   Express your answer in 2 decimal places. 

 

Formula for volume of sphere =  x  π x r3                                                                  

 

 

 

 

 

 

 

 

 

 

       density of sphere = …………………………. [3] 

 

  (ii) Suggest an appropriate instrument to measure the mass of the ball bearing. 

 

   …………………………………………………………………………………….... [1] 
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 (d) The skateboarder left the ball bearings under the hot sun. When he wanted to place 

the ball bearings back into the groove of each wheel, he found that they would not 

fit. 

  Explain his observation using the particulate nature of matter. 

 

  ……………………………………………………………………………………………….. 

 

  ……………………………………………………………………………………………….. 

 

  ……………………………………………………………………………………………….. 

 

  ……………………………………………………………………………………………….. 

 

  ……………………………………………………………………………………………. [3] 

[Total: 10] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 22 

 





Section A

Qn Ans Qn Ans Qn Ans
1 A 11 B 21 D
2 A 12 C 22 B
3 A 13 B 23 B
4 D 14 A 24 D
5 D 15 B 25 B
6 B 16 B 26 B
7 A 17 C 27 B
8 A 18 B 28 D
9 B 19 B 29 B
10 A 20 B 30 D

Section B

Qn Answer Remarks
B1 Student A is playing in the laboratory. [1]

Student B left the Bunsen flame unattended  / 
did not tie up her hair. [1]

Student C is eating in the laboratory / has put 
the apparatus too close to the table edge / has 
put the apparatus too close to his arm. [1]

Student D is not wearing safety goggles when 
heating chemicals. [1]

B2a The finely ground coffee powder will dissolve 
faster than the coffee beans. [1]

The solubility of coffee increase as its 
particle size decreases [1]
OR
Powdered coffee powder has a greater 
surface area than coffee beans [1]

(Must specify size 
difference)

Reject “different type of 
coffee”

b(i) Particle size of coffee / surface area [1] 
(ii) Rate / time taken to dissolve the coffee [1]
(iii) temperature / number of times to stir / mass of 

coffee / type of coffee /volume of water (any 2)

9
30

swer ReRemamarkrks
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B3a Substance B and E [1]
b Good conductor of heat / electricity / ductile / 

malleable/ (any 2) [2]
Reject hard and strong

C Substance A [1]
It melts over a range of temperature / melts 
over 42-44 ºC / melting point is not fixed [1]

D Chemical change as substance D is a new 
product which can conduct electricity unlike 
Substance E. OR have different melting point 
from substance E. [1]

Comparison should be 
shown

B4a(i) Molecules are two or more atoms chemically 
combined/bonded together. [1]

(ii) Draw 2 hydrogen atoms, 1 oxygen atom [1]
(order/sequence of drawing not considered)

Label the atoms (H and O).

(b) Compounds can only be separated by 

chemical methods / cannot be separated by 

physical methods but mixtures can be 

separated by physical methods /without the 

use of chemical methods  

(The components of a) compound 
chemically combined but mixtures are not. 

Compounds do not have the properties of its 

constituent elements but mixtures do. 

Elements of a compound are combined in a 
fixed proportion by mass but a mixture is 
not. 

Any 2

B5a Q and T [1]

Cooooooooooooooooooooooooommmmmpmmmmmmmmmmmmmmmmmmmm ouuuuuuundndnddndnddndddndndddnnnnnn ss cacaccccaccccccacaccccccacaccccccccccc nnnnnnnnnnnnnnnnnnnnnnnnnnnnn oooooonooooo lylylyylylylylyyyylyyyyylyyyyyyyyyyyyyyyyyyyyyy bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbe e ee eeeee eeeeeeee eeeeee eeeeeeeeeee sesesssssssssssssssssssssssssssssss papapapapapapapapapapapapapapapapapapapapapapapapapapapppappapppaaaaapaapppapppppp rararararararararrrrrrarrrarrrrarrararrarrraraarar teteteteteeeeteteeeteeeeeteeteeeteteteteeeeeeeeeddddddddddddddddddddddddddddd bybybbybbbybbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb  
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b Any one

Q- good conductor of electricity/ heat/
malleable/ solid/ high melting point
T – poor conductor of electricity/ heat/ non-
malleable/ gas/ low boiling point

c T and U [1]
d S [1]

B6a Nucleus, cell membrane, large central vacuole, 
chloroplast [2]

Any 1 mistake minus  1m

b Animal and plant cells have  nucleus [1]

Animal cells have no chloroplasts, plant cells 
have [1]
OR
Animal cells have no cell wall, plant cells have 
[1]

Accept any correct 
answers.

c Tissue is a group of the same type of cells 
performing a certain function [1]

B7a 1 carbon, 2 hydrogen and 2 chlorine atoms

8 carbon, 10 hydrogen, 4 nitrogen and 2 
oxygen atoms

b(i) P, S
(ii) Q
(iii) R

B8a Atom A has 4 neutrons, while atom B has 5 
neutrons. [1]

Atom A has a relative mass of 7, while atom B 
has a relative mass of 8. [1]

b
They have the same number of protons and 
electrons [1] and the negative charges of the 
electrons and the positive charges of the 
protons cancel/balance out each other. [1]

Reject: amount of 
protons and electrons

c(i) Electron [1]
(ii) Nucleus [1]

have
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Section C

Qn Ans Remarks
C9a Must see 

diatomic [1] 
and closely 
packed [1]

b As bromine is heated, bromine molecules gains
kinetic/heat energy and move faster.[1]

This causes the forces of attraction between the 
molecules to become weaker and molecules moves 
further apart. [1]

When the temperature reaches boiling point, the 
bromine molecules will become very far apart and start 
to move quickly and rapidly in all directions[1], forming a 
gas.

Must relate 
energy gain to 
change in 
movement.

Reject: vibrate
faster

c Evaporation / boiling [1]

d(i) Particles in a gas are far apart [1]

When squeezed, they can move closer together as 
there is a lot of empty space in between. [1] 

d(ii) When the particles in a liquid loses enough energy, the 
particles will come closer and move slower. [1]

At this point, the particles return to their fixed positions
[1] and the liquid changes back to solid.
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C10ai

Distance of image of chart from mirror is the same as 
distance of chart from mirror ie 4.3 m. [1]
Image of chart is virtual (drawn in dotted line) [1] 

Ii 2.9 + 2.9 + 1.4 = 7.2 m [1]

b The letters appear this way, as the mirror image will be 
laterally inverted, hence reverting the letters back to 
normal, so that the patient is able to read them. [1]

c(i)

Air/Solar film, angle must be smaller, bend towards 
normal [1] 
Solar film/Glass, angle must be even smaller, bend 
further towards normal[1]

Reflected ray

Refracted ray

Refracted ray

4.3 m 2.9 m 1.4 m

Emergent ray
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Glass/Air, angle must be bigger, bends away from 
normal[1]
Label the 2 refracted rays & 1 emergent ray [1]
Label and draw the reflected ray [1]

(ii) building / office / home windows[1]

Either 
C11ai1. ‘water in’ at the lower end of the condenser [1]
Ib2. Next to the side arm [1]
aii1. Chloroform
aii2. Chloroform and ethyl alcohol.  Boiling points too close.
bi Solute: ovaltine, sugar [1] Solvent: water [1] Must have 

both
ii Increase temperature of water [1]

Increase volume of water [1]
Accept any 2 
or any other 
appropriate 
answers.

di 20 g [1]
ii 27.5 (±1) °C [1]

OR
C11a Accept any appropriate answers.

fibreglass withstand high load / light [2]

wood withstand high load / durable [2]

plastic hard / light [2]

metal durable / malleable [2]

b it is smooth / allows less friction [1]

it is resistant to scratches  [1]

it is strong [1]

more resistant to corrosion / won’t rust [1]

Accept any one answer
c(i) Density = 1g / 0.0335 (showing knowledge of use of 

density formula) [1]

answer: 

29.86 [1]
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g/cm3 [1]
(ii) Electronic balance [1]
(d) The particles of ball bearings gain energy / heat and 

vibrate vigourously  [1]

The particles will start to move apart  [1]

This increases the volume / expanded [1]
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Section A
The total mark for this section is 30. 

1 Which of the following is a characteristic of a luminous flame?

I It burns and produces soot.
II  It is unsteady.
III It is very hot compared to a non-luminous flame.
IV It is yellow.

A I only
B I and II
C III and IV
D I, II and IV

2 The average measurement for the length of a book was calculated to be 
18.423 cm.  If the measurement was taken with a metre rule, how should it be 
recorded?

A 18 cm
B 18.4 cm
C 18.42 cm
D 18.423 cm

3 James wants to test if similar cans of diet coke and regular coke will float or sink in 
water. These were the results he observed. 

If the density of water is 1.0 g / cm3, what do the results tell you about the 
respective densities of diet coke and regular coke?

Density
Diet coke Regular coke

A Equals to 1.0 g / cm3 More than 1.0 g / cm3

B Less than 1.0 g / cm3 Equals to 1.0 g / cm3

C Less than 1.0 g / cm3 More than 1.0 g / cm3

D More than 1.0 g / cm3 Less than 1.0 g / cm3
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4 Seawater is a …………………. because ………………….  . 

A compound it is formed by different components joined in a fixed amount
B compound it cannot be separated into its components by physical 

methods
C mixture it can be separated into its components by physical methods
D mixture the properties of its components are different from itself

5 Aluminium is used for kitchen utensils such as spoons and forks because it is 
………………….  .

A a good conductor of heat 
B flexible
C has a low melting point 
D light

6 Which of the following can be separated into its components by adding water 
followed by stirring and filtering?

A Chalk and iron filings
B Milk and sugar 
C Salt and sugar
D Sand and salt

7 Which of the following statements about birds is false?

A All birds can fly.
B All birds have wings.
C Birds have streamlined bodies covered with feathers.
D The body temperature of birds does not change with the environment.

8 Animal X has a body temperature that fluctuates with its surroundings. It takes in 
oxygen through its gills and is protected by slimy hard scales. Which group is it 
most likely to belong to?

A Amphibian
B Fish
C Insect
D Reptile
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9 Which of the following statements show the benefit of division of labour in
multicellular organisms?

A All the cells perform the same task to improve efficiency.
B Different processes can take place simultaneously.
C It does not require energy from food.
D It reduces the need for growing more new cells.

10 James placed a tiny piece of onion skin on a slide and added a few drops of iodine 
solution before observing the cells under a microscope. What was the purpose of 
adding iodine solution?

A To allow iodine to react with starch in the onion cells
B To allow the onion skin to stick to the slide so it does not move around 
C To obtain a magnified image of the onion cells
D To stain the cells so as to get a clearer image of the organelles under the 

microscope

11 Which of the following statements about the xylem vessels in plants is not true?

A They are made of dead tissue.
B They have cross walls.
C They provide strength and support to the plant.
D They run from the roots through the stem to the leaves.

12 The diagram shows four types of cells, not drawn to scale.

Which cell does not contain cytoplasm?

A B

C D
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Refer to the following diagram to answer Questions 13 and 14.

13 Which structure is a site for the chemical reactions in a cell?

14 Jenny, like her parents, has double eyelids. This characteristic is determined by 
genes. In which cell structure can genes be found?

15 A syringe filled with water cannot be compressed but a syringe filled with air can 
be compressed as shown below. 

Which of the following statements is correct?

A Gas particles are in constant and random motion but liquid particles do not 
move.

B Gas particles can shrink in size while liquid particles cannot.
C Gas particles have larger spaces between them compared to liquid particles.
D Gas particles move at a higher speed compared to liquid particles.
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16 When a substance is heated, …………………………….  .

I the particles move faster
II the particles move further apart
III the size of the particles increases
IV the particles become lighter

A I and II
B I, II and IV
C II, III and IV
D I, II, III and IV

17 3 states of matter can be found in a lit candle.

What is the arrangement of the particles in the regions, X, Y and Z as the candle 
burns?

A X Y Z
B Y X Z
C Z Y X
D Z X Y

18 Molten lava flows down the slopes of a volcano and gradually solidifies. Which of 
the following does not take place?

A A change of state has taken place.
B A new substance is formed.
C Heat is lost from the lava to the surroundings.
D Molecules in the lava slide past each other.
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19 The diagram shows the changes of state. Which processes do P, Q and R refer 
to?

P Q R
A Condensation Evaporation Freezing
B Evaporation Sublimation Melting
C Freezing Sublimation Condensation
D Sublimation Condensation Freezing

20 Which of the following statement(s) about air is/are true?

I It contains some gases consisting of atoms.
II It contains molecules made up of the same type of atoms. 
III It contains molecules made up of different types of atoms. 

A II only
B I and II
C II and III
D I, II and III

21 The diagram below shows the information about Aluminium from the Periodic 
Table.

13

Al
27

Which of the following is correct?

atomic mass number of electrons number of neutrons
A 13 27 14
B 13 14 27
C 14 27 13
D 27 13 14
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22 Arrange the sizes of the following atoms in ascending order.

carbon, gold, iron, hydrogen

smallest largest
A carbon hydrogen gold iron
B carbon hydrogen iron gold
C gold carbon hydrogen iron
D hydrogen carbon iron gold

23 Which substance has the most number of atoms?

A CaCO3
B C2H4Cl2
C K2SO4
D C6H6

24 Which of the following diagrams shows molecules of elements?

A B

C D
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25 As Lily was driven to school by her father, she observed a large mirror at a turning 
point along the road put up to help drivers look out for approaching vehicles. 

Which of the following does not describe a property of this mirror?

A The images in this mirror are similar to those formed in a dentist’s mirror.
B The images in the mirror were laterally inverted.
C The images in the mirror were upright.
D The mirror provided the driver with a large field of view and allowed many 

objects to be seen.

26 The diagram shows the spectrum of 7 colours produced when white light is dispersed 
by a glass prism.

Identify the missing colours, 1, 2, 3 and 4.

1 2 3 4

A infra-red red green ultra-violet
B red green orange blue
C red orange green blue
D red orange green ultra-violet
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27 The diagram shows a ray of light reflected from a plane mirror.

What is the angle of reflection?

A 30 °
B 60 °
C 90 °
D 120 °

28 If a shirt appears white in sunlight, it is ………………….  .

A absorbing all the colours in the spectrum
B reflecting all the colours in the spectrum
C reflecting blue and red light
D transmitting blue and red light

29 Which diagram shows the correct image of the key in a plane mirror?

30 Which of the following groups consists of only luminous objects?

A burning candle, glass, mirror
B mirror, diamond, firefly
C sun, firefly, burning candle 
D sun, moon, star
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Section B
The total mark for this section is 30.

1 The set-up below is used to obtain clean water from dirty water.

(a) Identify 3 errors in the set-up.

…………………………………………………………………….………………........

…………………………………………………………………….………………........

…………………………………………………………………….………………........

…………………………………………………………………….………………........

…………………………………………………………………….………………... [3]

(b) What is the temperature registered by the thermometer?

…………………………………………………………………….………………... [1]

(c) With reference to the Particulate Model of Matter, describe the change in state 
that occurs in the condenser.

………………………………………….…………………………………………........ 

……………………………………………….……………………………………........

…………………………………………………….………………………………........

…………………………………………………….………………………………........

………………………………………………………….…………………………... [3]
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2 (a) The table below shows characteristics of five animals. 

Animal Is it a 
vertebrate?

Does it 
have 

feathers?

Does it have 
scales?

Does it 
breathe 
through 

gills?
Archerfish

Frog
Pigeon
Spider
Python

Using the information, construct a dichotomous key to identify the animals. 
You do not need to use all the characteristics in the table.                 [3]
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(b) In the 1930s, the cane beetle posed an issue to farmers in Queensland, 
Australia, as the adults ate the leaves of sugarcane and their larvae hatched 
underground and ate the roots. In 1935, the cane toad was introduced to control 
the population of this beetle. Soon after, the population of the toad became 
uncontrollable. 

Cane Toad

(i) Define ‘invasive species’.

….....…..…………………………………….……………..…………… [1]

(ii) What is the danger of introducing an invasive species?

….....…..…………………………………….……………………..………..

….....…..…………………………………….……………………..…… [1]

(iii) Suggest why the cane toad was able to multiply so quickly?

….....…..…………………………………….……………………..………..

….....…..…………………………………….……………………..…… [1]
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3 (a) The diagram below shows a light microscope. Label the parts indicated.          [4]

(b) (i) Jonathan viewed a newspaper strip under the light microscope.

How would the letter ‘P’ appear under the microscope? Show your 
answer in the space provided in the table below.                               [1]

In the newspaper strip Under the microscope

P
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(ii) He also observed onion cells and human cheek cells under the light 
microscope.

Onion cells Human cheek cells

Describe one similarity and one difference between the onion and human 
cheek cells.

Similarity:

….....….....…..…………………………………….……………………..………..

…..............…..…………………………………….……………………..…… [1]

Difference:

….....….....…..…………………………………….……………………..………..

…..............…..…………………………………….……………………..…… [1]

(c) The length of a tiny bug under the light microscope is 30 mm. If the 
magnification of the eyepiece and objective lens used are 5x and 10x 
respectively, what is the actual length of the bug? 

Show your working clearly in the space given.                   [3]
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4 (a) Thomas shines a laser pointer into a glass block in two different ways.

Draw the correct light path as it enters and exits the glass block. There is no 
need to indicate any angles.

(i)

[2]

(ii)

[1]

(iii) The speed of light in four different media, W, X, Y and Z, are shown in 
the table below.

Medium Speed of light (km / s)
W 300,000
X 200,000
Y 230,000
Z 125,000

Arrange the optical density of W, X, Y and Z from optically least dense to 
optically most dense in the table below. [1]

Optically least 
dense

Optically most 
dense
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(b) Naomi looked into a river and spotted a brick. Draw and label the image 
and complete the ray diagram, showing the path of one ray of light from 
Point P of the brick to Naomi’s eye. There is no need to indicate any 
angles.                                                [3]

End of Booklet 1
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Section C
The total mark for this section is 40.
Answer four questions from this section. 

The last question is in the form of Either / Or and only one question should be attempted.

1 (a) The diagram below shows some red blood cells.

(i) State the function of a red blood cell.

……………….………………………………………………………………….…

……………….……………………………………………………………...… [1]

(ii) Describe one difference between a typical animal cell and a red blood 
cell.

……………….………………………………………………………………….…

……………….……………………………………………………………...… [1]

(iii) Explain how your answer in (a)(ii) helps the red blood cell carry out its 
function more effectively.

……………….………………………………………………………………….…

……………….………………………………………………………………….…

……………….……………………………………………………………...… [2]
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(iv) A rare blood disorder known as sickle-cell anemia can cause some red 
blood cells to become deformed and have a thin and narrow ‘sickle’ 
shape. A person with this disorder would suffer from shortness of breath.

Suggest how this change in shape could affect the red blood cell’s normal 
function.

……………….………………………………………………………………….…

……………….………………………………………………………………….…

……………….………………………………………………………………….…

……………….……………………………………………………………...… [2]

(b) The diagram below shows a root hair cell.

State two features of this cell, which are different from a typical plant cell and 
describe how it suits the function of the root hair cell.

Feature 1:

……………….……...………………………………………………...……………….…

……………….……...………………………………………………...……………….…

……………….……...………………………………………………...……………... [2]
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Feature 2:

……………….……...………………………………………………...……………….…

……………….……...………………………………………………...……………….…

……………….……...………………………………………………...……………... [2]
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2 (a) Construct a table in the space below to show the relative charge and relative 
mass of a proton, electron and neutron in an atom.                [3]
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(b) The diagram shows the nuclei of four different atoms.

(i) What is the atomic mass of atom C? ………………………...… [1]

(ii) Which group in the Perodic Table does 
atom D belongs to?

………………………...… [1]

(iii) What is the number of electrons in atom A? ………………………...… [1]

(iv) Explain how you derived your answer in (b)(iii).

…………………………………………………………………………………......

…………………………………………………………………………………. [1]

(v) State one difference between atoms of different elements.

…………………………………………………………………………………. [1]
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(c) Draw the atomic structure of a lithium atom in the space below.
Your drawing should include:

(1) the nucleus, similar to the nuclei shown in part (b) and
(2) the arrangement of the electrons.

You should use the following symbols. [2]

x electrons
protons
neutrons
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3 (a) A table is placed in front of a plane mirror as shown in the diagram below.

(i) On the diagram, draw and label the position of the image formed in the 
mirror. [1]

(ii) Using 2 rays, complete the ray diagram showing how the eye will see the 
image of point B. You must indicate the angles of incidence and 
reflection. [3]

(iii) State two properties of the image formed in the mirror.

……………….…………………………………………………………………….

……………….………………………………………………………………….…

……………….………………………………………………………………… [2]
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(b) One night, a car almost ran over a teenager who was crossing the road. The 
area was lit by street lamps emitting yellow light. The teenager, who managed to 
spot the car as it turned the corner, informed the police that the car was a black
Honda.

The police did an investigation and narrowed their search to three suspects.
However, none of the Honda cars were black. Car A was blue, Car B was green 
and Car C was red. 

Which car could have belonged to the culprit? Explain why he is guilty while the 
other two drivers are innocent.

……………….…………………………………………………………………...........…

……………….…………………………………………………………………...........…

……………….…………………………………………………………………...........…

……………….…………………………………………………………………...........…

……………….…………………………………………………………………...........…

……………….…………………………………………………………………......… [4]
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4 EITHER (Circle Q 4E on cover page of Booklet 2)

(a) Derek and Shawn are given two unknown elements each, Element A and 
Element B. They are told that one of the elements is a metal while the other is a 
non-metal. Element A is a silvery solid while Element B is a yellowish solid at 
room temperature. 

Based on the appearance, Derek deduces that Element B is a non-metal. 
However, Shawn does not agree that the conclusion should only be based on 
the appearance and sets up the following experiment to test the nature of the 
elements. 

(i) What physical property of Elements A and B is Shawn testing for?

………………………………………………………………………………….. [1]

(ii) Write down the observations that Shawn would obtain if Element A is 
indeed a metal and B a non-metal?

…………………………………………………………………………………......

…………………………………………………………………………………......

…………………………………………………………………………………. [2]

(iii) Given that the melting point and boiling point of Element A is 650 oC and 
1090 oC respectively, what will be its state at the temperature of 900 oC?

………………………………………………………………………………….. [1]
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(b) Jeremy wanted to find out the density of a plastic toy that was too large to fit in a 
measuring cylinder.

(i) Draw a neatly labelled diagram to show how Jeremy measured the 
volume of the toy.                [2]

(ii) Describe the procedure Jeremy followed to find out the density of the toy.
You should list all apparatus used.

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………….....

………………………………………………………………………………… [4]
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4 OR (Circle Q 4O on cover page of Booklet 2)

(a) State a difference between a compound and a mixture. 

…………………………………………………………………………………...............

…………………………………………………………………………………………. [1]

(b) The following gives information about three unknown substances, X, Y and Z. 

X is a green powder which is made up of two substances in a fixed proportion 
by mass. It decomposes into a black powder and gives off a colourless gas on 
heating.

Y is made by adding black powder to a grey powder and no light or heat was 
released. The grey powder dissolves in acid but the black particles do not. 

Z is a fine yellow powder which cannot be broken down into anything simpler. 
It burns to form sulfur dioxide.

State whether X, Y and Z are elements, compounds or mixtures. In each case, 
give one reason to support your answer. [6]

X is a ………………………… because ……………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............

Y is a ………………………… because ……………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............

Z is a ………………………… because ……………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............
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(c) The following table gives information about the properties of substances, A, B 
and C. 

Substance Can it dissolve in water? Can it be attracted by a 
magnet?

A Yes No
B No No
C No Yes

Using the information in the table, describe the steps clearly as to how you could 
separate a solid mixture of A, B and C. You should be able to get a sample of 
each at the end of the separation. 

…………………………………………………………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………...............

…………………………………………………………………………………………. [3]

End of Booklet 2
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SECTION B [30 marks]

Qn Marking Point Mark
Awarded

Remarks

1 (a) 1. Condenser should be tilted downwards.
2. (Bulb of the) thermometer should be near the

opening / mouth of the condenser.
or
Thermometer should not be touching the
water.

3. Conical flask / Container with the distillate /
liquid should not be stoppered.

1 
1 

1 

(b) 100OC 
Reject: if unit is wrong

1 

(c) The gas particles lose energy and move slower. 

Forces of attraction pull particles closer together into 
a disorderly but closely packed arrangement

as gas changes to liquid / particles can now vibrate 
and slide over each other.
(state change / describe the new state of matter)

1 

1 

1 

1

gy and moveeeeee sssssslolololololowwwwwwereeeee . 
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Qn Marking Point Mark
Awarded

Remarks

2 

M 

S 

A 

Accept any reasonable answer.

[1] - Accurate Main heading
(i.e. Animals)

[1] - Accurate Sub-headings 
(e.g. Vertebrates / non-vertebrates)
(Reject: “Yes/No”  

NOT considered sub-headings)

[1] - Specific Animals accurately and individually
classified (e.g. spider, python)
(Reject: spelling errors)

REJECT: Flowchart

3 

(b) (i) A species that is not native to the environment. / 
A species that is not originally from that 
environment.

1 

(ii) It may disrupt the local food webs / ecosystems. 1 

(iii) No natural predator in the new environment

Reject: Cane toad has plenty of food supply 
so it multiplied

Reject: It has a fast reproduction rate.

1 

A A 
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Qn Marking Point Mark
Awarded

Remarks

3 (a) (i) Stage 1 

(ii) Light / Light source 1 

(iii) Base 1 

(iv) Coarse adjustment knob 1 

(b) (i) 1 

(ii) Similarity: (Accept any 1 of the following answers)
- Each onion cell and human cheek cell has a

nucleus / cytoplasm / cell membrane.

Difference: (Accept any 1 of the following answers)
- Onion cells have regular shape while human

cheek cells have irregular shape.
- Onion cells have cell walls / chloroplasts but

human cheek cells do not have cell walls /
chloroplasts.

- Onion cells have one / large vacuole while
human cheek cells have many / tiny
vacuoles.

1 

1 

(c) Total magnification = 5 x 10 
= 50 x [1] - working

Actual length of bug = 30 / 50 [1] - working
= 0.6 mm / 0.06 cm 
[1] - answer + correct unit

3 

wers))))))
ek cell hasasasasasas a

embrane.e.e.e.e.e.
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Qn Marking Point Mark
Awarded

Remarks

4 (a) (i)

[1] -  Ray in glass bends towards the normal
[1] -  Ray that exits glass bends away from the
       normal + parallel to incident ray

Reject: if normals are not indicated.

1 
1 

(ii)

line.

1 

(iii) W,Y,X,Z 1 

 the 
y

ndicated.

1

lililliliilililillllililililillliilililliiliiiiliillllililineneneneneneneneneneneneneneneneneeeneneneneeneeeeneneneeeneeneneennnnnnnnnnnnnnnnnnnnnn .

1

i) W,W,W,WW,W,W,W,W,W,W,W,W,W,W,W,W,W,W,W,W,W,W,WW Y,YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY X,ZZZZZZ
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(b)

I 
RR

IR

[1] -  Accurate location (slightly above object) and
labelling of Image (dotted lines)  

[1] -  1 ray being from point P to water surface
 (Incident Ray)

[1] -  1 ray entering Naomi’s eye from image point P’
  (line underwater should be a dotted line)

(Refracted Ray)

3 

er surfaceeeeee

omi’s eye froooooommmmmmmmmmmmmmmmmmmmmmmmmmm imimimimimimimimimimimimimimimimimimimmimimmimmimimmimmmimmmmmmmmmmmmmmmagagagagagagagagagagagagagagagagagagagagagagagagagagagagagagagagagagaagaagaaaaaaaaagaaaaaagagaaaagagagagagagaagaaagaaagagggggaggagagaggggggggaggggggggeeeeeeeeeeeeeeeeeeee pppppop intt t t t t P’P’P’P’P’P’
ater shoulululululllllllulullddddddddddddd bebebeeeebbbbbbbbbbbbbbb aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddotototooototoototototototototototoototototototototototototototototototootootooototooottoootttteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteteeeeeeeeeeed d dddd dddd ddddddddddddddddddddddddddddd lilillililililllllilillllilililillilililililililililililililiinnnnenenenenennnnnnnnnnennnnnennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ))))))
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SECTION C [40 marks] 

Qn Marking Point Mark Remarks
1 (a) (i) To transport oxygen around the body 1 Students generally 

scored well for this 
question. Common 
mistake includes 
students listing 
down various 
substances such as 
“red blood cell 
transports oxygen, 
water, food, waste 
materials”. Students 
are reminded not to 
list down 
everything as 
examiners would 
not pick and choose 
the correct answers 
and ignore the 
wrong answers. 

(ii) A typical animal cell has a nucleus but a red 
blood cell has no nucleus. 

An animal cell has an irregular shape but a red 
blood cell has a biconcave shape. 

Reject: If student only talks about absence 
of nucleus in red blood cell.

1 This question was 
well done across all 
classes.  

(iii) If (ii) talks about nucleus:
The absence of a nucleus gives more space 
for more hemoglobin [1] to take up / bind/
transport more oxygen. [1]

Reject: The absence of a nucleus gives 
more space for oxygen. 

If (ii) talks about biconcave shape:
The biconcave shape increases the surface 
area to volume ratio [1] for more oxygen to 
be transported/ more efficiently. [1]

2 Many students did 
not score well as 
they did not explain 
what the absence of 
nucleus results in. 
Instead, many 
students jumped 
into conclusion that 
without nucleus, a 
red blood cell would 
be able to transport 
more oxygen. 

(iv) 1st point
The new shape reduces the surface area to 
volume ratio of the red blood cell /
The sickle shape results in less space for 

1 This question was 
also poorly done as 
only a handful 

lis
eve
exam
not pic
the corr
and ignor
wrwrwrwrwrwronononononongggg ans
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Qn Marking Point Mark Remarks
hemoglobin in the red blood cell,

2nd point

Hence, the red blood cell takes up less 
oxygen. 

1 

students could 
identify the key idea 
of increasing 
surface area to 
volume ratio. 
Majority of students 
do not understand 
the notion behind 
surface area to 
volume ratio. 

(b) Feature 1:

The root hair cell does not have chloroplasts
because it is found underground and does not 
make food or photosynthesize.

Feature 2:

The root hair cell has an elongated structure
which increases its surface area to volume 
ratio to increase uptake of water.

1 
1 

1 
1 

The weaker 
students are 
reminded to not just 
write down 
chloroplasts are not 
found as root hair 
cells are 
underground. They 
need to complete 
their answers by 
writing down what 
the cause will be if it 
is underground. (no 
photosynthesis or 
no making food will 
take place)

2 (a)

[1] - construction of a correct table with labels
[1] - correct relative mass for p,e,n
[1] - correct relative charge for p,e,n

Reject: 
Relative mass of electron: 0

Relative 
mass

Relative 
charge

Proton 1 +1
Electron negligible / 

1/1840, 
1/1836, 
0.0005

-1

Neutron 1 0

3 Students who were 
weaker showed 
poor understanding 
on the atomic 
structure. Many 
students would write
down a negative 
answer for mass of 
electron or neutron, 
which meant they 
do not understand 
the meaning of 
mass and charge. 
Mass cannot be a 
negative value. 

(b) (i) 6 1 Question was well 
attempted. 

(ii) Group IV 1 The teachers have 

sts
oes not 
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Qn Marking Point Mark Remarks
emphasized greatly
in class about the 
importance of 
writing roman 
numerals to 
represent the group. 
As such, students 
who wrote Group 4 
was penalized. 

(iii) 1 1 Question was well 
attempted.

(iv) Number of protons equals to / is the same as 
number of electron.

1 Question was well 
attempted.

(v) Different proton / atomic numbers or 
different sizes

Reject: 
Mass number. (Calcium and Argon has the 
same mass number but they are different 
elements)
No. of neutrons. (Calcium and potassium has 
same number of neutrons)

1 The common 
misunderstanding 
was that different 
elements have also 
different number of 
neutrons and mass 
number. However, it 
will be good if 
teachers in class 
could emphasize 
that certain 
elements such as 
Ca and Ar and Ca 
and K has the same 
no. of mass number
and neutrons 
respectively. The 
only possible 
answers were 
proton numbers and 
size. 

as 111111

numbersrsrsrsrsrs orororororor 
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(c)

[1] - Correct number of protons and neutrons
found in the nucleus
[1] -  Correct number of electrons and in 2.7

electronic configuration

2 As the 
question 
stated, 
‘similar to the 
nuclei in (b);, 
students 
were 
expected to 
draw protons 
and neutrons 
in a 
randomised 
fashion. If 
they have 
drawn it 
clustered 
together or in 
neat layers, 
they will be 
penalized. 

3 (a) (i)

Location of image from mirror should be the same 
as location of object from mirror   
(no need to indicate distance)

+ Correct labelling of image

Reject: if image is drawn using solid lines or 
incorrectly labelled

1 

(ii) [2] - 2 accurate incident and reflected rays
(lines behind the mirror should be dotted 

lines)

3 

2.7 

p

111111
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[1] - Accurate indication of angles of incidence
and reflection using: i1, i2, r1, r2.

(iii) Accept any 2 of the following answers.

Image is the same size as the object.
Image is the same distance from the mirror as the 
object is from the mirror.
Image is virtual.
Image is upright.
Image is laterally inverted.

2 

(b) Car A belongs to the culprit.

When yellow light shines on a Car A, both red and 
green are absorbed and the car would appear black.

When yellow light shines on a Car B, green is 
reflected and the car would appear green. 

When yellow light shines on a Car C, red is reflected 
and the car would appear red.

1 
1 

1 

1 

4E (a) (i) Electrical conductivity 1 

(ii) The bulb lights up when Element A is connected to 
the circuit.

The bulb does not light up when Element B is 
connected to the circuit.

1 

1 

(iii) Liquid 1 

(b) (i) 2 

n a Car Ar , booooooththththththtttttt rrrrrredededededed andddddd
d the car wououououououuuuldldldldldldldldldldldldldldldldldldldldldldldlddldld aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaapppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppeeeeeaeaaaeeaeeaeeaeeeeeaaaaaaaaarrr blacacacacacack.kkkkk

ight shhhhhhinininininininininininininnininininnninniiiiiii eseeeeeeeeeeeeee  on aaaaaaaaaaaaaa CaCaCaCaCaCCCCCCCCCCCCC rr rrrrrrr BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB,,,,,,,,,,,,,,,,,, grgrggggggrggrggggrgrgrgrggggggggrgrggrggggrgrgrgrgrgggggrgrgggrgrggggrgrgrggggggrggggrgggggrgggrgrgrgggggrgggggrgrgggggggrggggggggggggggggggggggggrgggggggggrgg eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennn isisisisisis 
and thththhhhthhhhhhhhhhhhthhhhhhhhhhhhhhhhhhhthhhhtht e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee cacacacacacacacacacacaaaacacacaaaaacaaaaaaaaaaaaaaaaaaaaaaaar rrrrrrrrrrrrrrrrrrrrrrrrrrr wowowwwwowowowowoowwwwoowwowoowoow uluuuuuuuuuuu d appppppppppppppppppepepepepepepepepeeeepeepepepeepepepeeepepepeeeeeeeeepeeepeeeepepepeppp ar green. 

Whennnnnnn yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyeleleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee low lililililililililillillillllllllllliiiiiiiiiiighghghghghghghghghgghghghhghghghhghghghhhghghhhhhghhghghghhghghghghgggggggghgghhg t t tttttttttttttttttttttttttttttttttttt sshshshshshshsshshshshshshshshhshshhshshhhshshhshhhshhshhshssssssssss inininininninnnininiinininininiiininnnnnnnnnnnnnnnneseseeeeseeseseseseeseseseseeeeeeesseeeeseeeeeeeesess oooooooooooooooooooooooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnn aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa CaCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC r r rr r r r C,CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC  red iis s ss s s rerererererefleccccccctetetetetetetedddddd
anaa d thhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhee cacacacacacacacaacacacacacaacacacacaccccccaccccccccccccccccccccccccccccc r r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr wow ululullllllllddddddddddddddddddddddddddddddddddd appppppppepepepepepepepepepepeppepepepeppepepeppeppepppepepppeppeppepepepepppeeppepeppppppp aaaaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa  red.

1
111111

1

1

a) (i) ElElElElEllEllEllElElElElEEEEEEE eeceeeeeeeeeeee triccccccccccccccccccccccccccccccccccccccccccalaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ccccccccccccccccccccccononononononoooonoooononoonoonooooooooonduduududududddududddddddudddduddduddduddduddududddudddddddddduuuuuuuuuuuuuctctctctctctctctctctctcctctctctctctctctctcccctccctccctcccctctttttttttivivivvivivivivivivivivivivviviviivvvvvvvvvvvvvvvvvvvvvv titititititititittitiitittttitittttitttitttittiiii yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

(i(iiiii)i)iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii Thhhhhhhhhhhhhhhhhhee eeeeeeeeeeeeeeee bububbbbbbbbbbbb lblblblblblblbblblblblblbblblbblbbblblblblblblll  lights ss uuupuupupuuupupupuuuuuuuuuuuuuuuuuuuuuuuup wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwhehheheheheheheheeeheheheehheheheheheheheheehhheeheheheheeehehehehehhhehhehheheheheehhehehhhheeeeeeeeeeeeehennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ElElElElElElElElElElElElElElElElElEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE eeeeemeeeeeeeeeeeeeeee ennnnnt t t ttt A A A A A A isisisisisis conn
thttttttt e ccccccicccccccccccc rcrcrcrcrcrcrcrcrcrcrcrcrcrcccccccuiuiuiuuiuiuiuiuuiuiuuiuiuuuuiuuuuuiuuiuuiuuuuuuuuuuuuuuu t.tttttttttttttttttttttttt

ThTTT e  bububububububububububububububbububububububbububuuubububbubbbbubububbbubbubbbuuuubbubbuuubuubububbubbbbbbbbulblblblbbbbblblblblbblbllblblblblbblbblbbbbbllbblblbllllbllblbbblblbblbblbbbbbbbbbbb dddddddddddddddddddddoeooeooeoeoeeoeoeoeoeoeoeoooooeoeoeoeoeeoeoooeoeeoeeoeeoeooooooooooooo ss noooooot t t t t t lilililililighghghghghg t tttttt up
cocooooococococooooocooocooooococoooocococoocoococoocooocoococooccoonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnececececececececececcececececcececcceccececceccececeeceeececeeececceeceeeeceeeeeececccteteteteteteetetetetetetetetteteteeteteteteeteteeteeeeteeeeeeteeettttteteeeteeettteeeeeddddddddddddddddddddddddddddddddddddddddddd ttto thehehehehehe cccccciririririrircuccccc it.

ii) LiLLLLLLLLLiLLLLL ququququququuuuuququuququququuuuuuququuuquuuuquququqquququuquuququququuuuuuuuuuuuidiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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[1] – Neat drawing of apparatus
[1] – Correct labelling of apparatus

(ii) He measured the mass of the toy using an 
electronic balance. 

To measure the volume of the toy, he added water 
to the brim of the displacement can / until water 
spills out of the displacement can.  

When the toy is lowered into the displacement can,
he recorded the volume of water that spilt out of the 
can into a measuring cylinder. This is the volume of 
the toy. 

He used the following formula to determine the 
density of the toy. Density = Mass / Volume. 

1 

1 

1 

1 

(c) Accept any 2 reasonable answers.

- No chemical reaction takes place during the
formation of the mixture of iron and sulfur but
a chemical reaction takes place during the
formation of iron sulfide.

- The mixture of iron and sulfur can be
separated by physical means but iron sulfide
can only be broken down into simpler
substances by chemical means.

- The properties of the mixture of iron and
sulfur are similar to its component elements
while the properties of iron sulfide are
different from its component elements.

- Iron and sulfur are mixed in any proportion by
mass in the mixture but they are chemically
combined in a fixed proportion by mass in
iron sulfide.

[1] - for
each
difference

Total: [2]

4O (a) A compound is made up of two or more elements 
chemically joined together while

A mixture is made up of two or more substances not 

1 

1 

cement t t   cccccac n,n,n,n,n,n,
at spilt ouuuuutttttt ofofofofofof tttttthehehehehehe 

This is theheeeee vvvvvvololololololumumumumumu e eeeee ooofooo  

owing fofooooooooooooormmmmmmmmmmmmmmmmmmululululululllllaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa totototttottottotototottotttttotototototootototototottttttttotttttttotootttotttototttttootototttotoottttttotooottttotooootttottttooootoo ddddddddddddddddddddddddddddddddddddddddddddddddeteteeteeteeteeteteteteteteeteeteteteetetetetetetetetetetetetetetettttttttterererererrrrrrrrerrrrrrrrereeerereeereeeeeererereereereeerereeeerrreeeerrrrrerrrrerrrrrermimmmmmm ne tttttthehehehehehe  
toy. Deeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeensnsnnsnnnnsnsnnsnnsnsnnsnsnsnsnnsnsnsity = MaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMaMMMM sssssss ////////////////////////// VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVolololooolololololoolololololololololololololololololoooooooolololoooooooooolooloooooooooooooooloooooooooooolooooooooooooooooolooolloooololoooooooooooooooooooooo uuuuuuuuuuuumumumumumumumumumumuuuumumumumuuuuumumumeeeeeeee.

111111

ept any 22222222222222222222222222222222222222222222222222222 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreasos naaaablblblblbllblblbllbllblllbbbbbbbbb eeee eeeeeeeeeeeeeeeeeeee answswswswswswswswswswswswswswswwswswswswsswwswswswswswswswsswswwssswwsswwsswswwswsswwsswwswswwsswwswwsss ers.

- NoNoNoNoNNoNNoNoNoNoNoNoNNoNoNNoNoNNNNoNNoNNoNoNoNNNNoNoNNNNoNoNNNNNNoNNNNNoNoNoNooNoNoNNoNoNoooNNoNoooooo ccccccccccccccccccccccccccccccccccccccccccchehh mimiiiiiiiicacccccccccccccccccccccccccccccccccc l rreaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeeaaeaeaeaeaeaeeaeaeaeaeeaeaeaaeaeaaeeaaaeaeaaeaeaeaeee cction tataaataaaaataataaataataaataataaataaaaaaaaaatataaaaaataaattaaatatatakekekekekeekekkkekekekkkekekkekkkkkekekekekekekekekekekekekeekeekekekekeekeeekekeeeeeekekeekekkekekkkkkk s sss s s s s ssss sss sssss plpppppppppp ace duririririririringngngngngng tttttthehhhehhe
fofooooooooooooooooooooooooooooooooooooooooooooormrmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmatatatatttttttttttattttttioioioiioioioioioiioioioioiioioiioioioiioioioioooooooooooooooooooooooooooooonn ofofofofofofofofofofofofofofofofoooofofofofoooooofofofoooofoofofoooffffffff tttttttttttttttttttttttttttttheheheheheheheheeheheheeheheheheheheheeeheheheeeeheheheheheeehhhhhhhh mmmmmmmmmmmmmixixxixxxixxxixixxixxixixxixixxixxixxxxixxxxxxxixxxxxxxixxxxxxxiixxxixxxtutututtuttutttututuuutuututttututututttutuuutttttutututtututututuutuuttuttututtuuuuuurererererereererereerererereerereererereereeereereeeererrereereereererreerereeeeee ooooooooooooooooooooooooooooooooooooooooooooff f fffffffffffffffffff f ffff fffffffffffffffffffff irirriririiiri oooooooooonooooooooooooooooo  anddddddd ssssssululululululfufufufufufur but
aaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa chchchchchchchchchchchchchemmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmiciciciciciciccicicicicciciciciccicccicciiiiiiii alalaalalaalalaalalalaalaaaaaaaaaaaaaaaalllllallaaalalaal rrrreaeaeaaeaeaeaeaaeaaeaaeaeaeaaaeaeaeaaaaeaaaaaaaaaeaeaaeaaaeaeaaeaeaaaeaaaaaaeeeae ctctctcctctctcccttctctcctctctctcctctctctctctctctctcctctctcttttttttttcccccccccccccc ioioooioioioiooooioooioiooiiiiii nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn tatatattatatatatatatattatataatattaatataattttattattaaataatataaatatataataatattataaaaaaaakes plplpllplplacacacacacace e e e e e durin
fofofofofofofoffoffofofffofffffofoffofoffffffffoffoffofffffffffffofofffformrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ationnnnnnnnnnnnnnnnnnn ofofofofoofofofofofofofooooffffffooffoffoofffffffo iiiiiiiiiiiiiiiiiiiirrrrrrorrrrrrrrrrrrrrrrrrrrrrrrr n n nnnnn nnnnn nnnnn nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn sususususususususussususususussussususususussussusussususususususuususuuusuusuuuuuuuusssusssss lflflfflflflflfflflfflffflflfllllllllllllll ididididididdididdiididddddddididididididddddddddddddddddddde.e..

- ThThTTThThTThhhhTTTThThThThThhhhhhhThTThThThThThThThhhThTThThThhhThThhThTThhhhTThThTThhThhTT e e e eeeeeeeeeeeeeee mimimimmimimimimimimimmmimimimimimimmim xtxtxtxtxtxtxtxtxtxtxtxtxtxtxtttxttttttxttttx ururuuuuuruuuuuuuuuuuuuuuuuuuuuuuuu e offffff iroooooon and
sesesesesseeeesesesesseesesesesseeseseseseeseseseeseseseeesesseseeeseesessseseseeseesseesseeseeeseseseeesssseeeeess papapapapapapaaapapapapapapapapapapapapapapapapapaaapapapaapaaaaaaappapaaaapaaaapaapaaapapapappp rarararararaararaararararararaaarararaararaaraaararararaaraarararaarararaarrrrrrrr tet d bybybybybyby pppppphyhyhyhyhyhy isiiiiiical
cacaccacacacacacacacacaccacaccaccacacacaaacacacacaccacccaacccacacaacaaacaacccaacaaacccccccccccc nn ononnlylylylylyly bbbbbbe br
susubsbsbsbsbsbstatatatatatanncncncnn es b

------ The

[1[1[1[1[1[1]]]]]] - for 
each
d
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chemically joined together.

(b) X: compound
It is made up of two substances in a fixed proportion 
by mass. / A new substance is formed.

Y: mixture
When the mixture was made, no chemical reaction 
took place. / The mixture has the same properties as 
its component substances.

Z: Element
It cannot be broken down into simpler substances.

1 
1 

1 
1 

1 
1 

(c) Step 1: 
Use a magnet to separate C from the mixture.

Step 2:
Add water to the mixture of A and B. Filter the 
mixture and obtain B as the residue.

Step 3:
Evaporate the water away to obtain A. 

1 

1 

1 

as

mpler subsbsbsbsbsbstatatatatatancncncncncncesssss.
1
11111

eparate CCCCCCCCCCCCCCCCCC frfffffffffffffffff omomomomomommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm tttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehhhhhhhehehehehehehehehehehehehehehehehhhheheheheheheheheheheeheeeehhehhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmixixiiiixiixiixiixixixixixixixiixiiixixixixixixixixixixixixixixixixixxxxxxxxxtututututututututtttutututuuuuuuttutttuututuutuuuuuuuuuuututuuuuutuutuuututuuuuututuuuututuuuutuuuuuuutuutuuuuuuuuuuuuuuuuuuurerererererer .

water totoooooooooooooooooooooooooooooooooooooooooooooo ttttttthe mixxxxxxxxxxxxxxxxxxxtututututuututututuutuuttttttttt rererrrrrrrrrrrrrrrrr of f ffff fffff fffffffff ffffffffffffffffffffff A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA and B. FFFFFiFillltltll er ththththththe 
mixturrrrrrrrrrrrrrrreeeeeeeeeeeeeeee anaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa d oboboboboboboboboobobobobooboboboobobobobooobbbbbbbbbbbbbbbbbbbbbbbbbbbbbbtatatatatatatatattatatatttatatatatataatat ininnnninnininniininnninnininnininnninnininiiniininnnnnnnnn BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB asasasasasassasasasasssassasssssssassasassasssssssasssssasaasas tttttttttttttttttttttttttttttttttheheheheeheheheeeheheheheheeehehehehehhehhehhhehhhhhhhhehehhhehhhhhhheeeeeeeee rrrrrrrrrrrrrrrrrrrrrrrrrrresesesesesesessesesesesesesesssssessesesssessesessessesseseseseeseseeeeeeeeeeee iidueueeeeeeeeeueeeeeeeeeeueeeeeeeeeeeeeeeeeeeeueee.................

StStStStSttStStStStStttStSSSSSSS epeeeeeeeeeeeee 3333333333333333333333333333333333333::::::
EvEvEvEvEvEvEvEvEvEvEvEvEvEvEvEvEvEvapapaapapapapaapapapapapaporrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrratattatatattttttttttatttttttttttttteeeeeeeeeeeee tttthtt e eeeeeeeeeeeeeeeeeee wawawwawawawawawawawaaawawaaawawaawawaawawaaaaaawawawaawawawawwwwwwwwwwwawwwwwwwwaww tetetetteteteteeetteteteteeeeeeeeetteteteteteeeeettetetettetteteeeteteteeer r awawawwwwawawawawawwawwawwawawawawwawwawawawawawawawawawwawawawawawawawawwawawwwawawaaaawawwwawwwwwaawwawayayyayayayayayyayayayaaayayayaayaayaaaaaaayaaaayaaaaayay ttttttttttttttttttttttttttttttttttoooooooooooooooooooooooooooooooooooo oboboooooooooooooooooooooooooooooooooooooooooo ttain A.A.A.A.AA  

1

1
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