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There are twenty questions on this paper. Answer all questions. For each question, 
there are four possible answers A, B, C and D. 
Choose the one you consider correct and record your choice in soft pencil on the 
separate Answer Sheet. 

Read the instructions on the Answer Sheet very carefully.

Answers to Paper 3 and Paper 4 must be handed in separately.
Each correct answer will score one mark. A mark will not be deducted for a wrong 
answer.
You are advised to spend no more than 30 minutes on Paper 3. 
You may proceed to answer Paper 4 as soon as you have completed Paper 3. 
Any rough working should be done in this paper.
A copy of the Periodic Table is printed on page 10. 
The use of an approved scientific calculator is expected, where appropriate.

This question paper consists of   9   printed pages and   1   blank page.
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1 In an experiment, a student needs to measure 29.7 cm3 of sodium nitrate solution. 

Which piece of apparatus would help him to measure this volume most accurately?

A beaker
B burette
C  measuring cylinder
D  pipette

2 Aspirin is often used to treat pain, fever, and inflammation.  
  

What is the best method to test whether a sample of aspirin is pure?

 A Check whether it melts at a single temperature.
 B Filter its solution and check whether the solution can pass through the filter 

paper. 
 C Heat it to see whether it melts.
 D Test whether it is soluble in water.

3 The table below shows the melting points and boiling points of four pure substances. 

Which substance is a solid at room temperature? 

melting point / C boiling point / C
A -100 -35
B -7 58
C 6 215
D 44 280
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4 The chromatogram below shows the substances contained in four different cups of 
bubble tea labelled W, X, Y and Z.  Substances P1 and P2 are plasticisers which are 
harmful.

  

Which cups of bubble tea are safe for consumption?

 A W and Y   
 B W and Z 
 C X and Y
 D X and Z 

5 The diagram shows the structure of a particle.
   

Which option describes the above structure accurately?

 A a negative ion
 B a positive ion
 C an atom

D an isotope

electron

proton

neutron

Start 
line

W X Y Z P1 P2
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6 The diagrams show the arrangement of particles in three substances, X, Y and Z. 
and represent atoms of different elements. 

  

X    Y   Z 

Which row correctly describes these three substances?

X Y Z
A compound element mixture
B element compound compound
C element compound element
D element mixture element

7 The atoms of element Y have the electronic configuration 2.8.6.

Which statement about element Y is correct?

A It forms an ionic compound with potassium.
B It only reacts with non-metals.
C It forms an ion of charge +2. 
D In an atom of Y, there are 6 protons in the valence shell.   

8 The diagram shows the electron arrangement in a molecule of compound YZ2.

Which elements could Y and Z be?

Y Z
A calcium chlorine
B carbon oxygen
C oxygen chlorine
D sulfur oxygen

YZ Z
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9 Ethanoic acid is an active ingredient in vinegar. Its chemical formula is CH3COOH.  

How many elements is it made up of?
  

A 3 
B 6 
C 8 
D 60

   

10 Which of the following is a property of all acidic solutions?

A They react with bases.
B They react with copper to give hydrogen.
C They are solids at room temperature.
D Their aqueous solutions have a pH greater than 7.

11 A student was asked to prepare a sample of zinc nitrate. He added a solid to dilute 
nitric acid. The experiment failed. 

Which solid did he choose?

A zinc carbonate
B zinc chloride
C zinc metal  
D zinc oxide

12 Why are lithium and fluorine placed in the same period of the Periodic Table?

A Lithium and fluorine combine together to form a compound of formula LiF.
B Lithium is a reactive metal and fluorine is a reactive non-metal.
C The atoms of both elements have eight electrons in their outer electron shell.
D The atoms of both elements have only two electron shells containing electrons.

13 Helium is the second most abundant element in the world. It is very unreactive and is 
used to provide an inert protective atmosphere for making fibre optics and 
semiconductors. 

  
 Which of the following explains why helium is a chemically unreactive gas?

A Its outermost electron shell is completely filled.
 B It has the same number of protons and electrons.
 C There are eight electrons in the valence shell.
 D There is an equal number of protons and neutrons in the nucleus.  
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14 Stainless steel is commonly used for food processing equipment as it has excellent 
resistance to stains or rust. 

Which of the following most likely shows the arrangement of atoms in stainless steel?

  

  A   B   C   D 

15 The results of placing three metals separately in dilute hydrochloric acid are shown in 
the diagram below.

test tube X test tube Y test tube Z

What could the metals in the three test tubes be? 

test tube X test tube Y test tube Z
A zinc copper magnesium
B copper magnesium iron
C magnesium copper iron
D magnesium zinc iron

                                

16 Which metal(s) can be extracted by heating an ore containing its oxide with carbon?

calcium magnesium lead sodium
A
B
C
D

Key
= reacts
= does not react
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17 Which statement(s) about why metals should be recycled is/are correct?

1 There is a finite supply of metals.
2 Recycling metals produces more waste products compared to 

extraction of metals from their ores.
3 Recycling metals reduces the amount of space used up in landfill sites.
4 It is cheaper to recycle certain metals than to extract them from their 

ores.

 A 1 and 4
 B 2 and 3
 C 1, 3 and 4
 D All of the above

18 Which property/properties of the alkanes do(es) not increase as their relative 
molecular masses increase?

I boiling point 
II flammability  
III viscosity 

A I only
 B II only
 C I and II
 D All of the above
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19 The air taken from a newly discovered planet contains the following gases.

gas concentration (%)
carbon dioxide

hydrogen
ammonia
oxygen

20
40
10
30

The apparatus below was set up with a 100 cm3 sample of the air taken from the planet 
in the graduated tube. The volume of the sample was measured at regular time 
intervals until no further change in volume took place. 

What volume of the sample would remain?

A 20 cm3  
B 30 cm3

C 70 cm3  
D 80 cm3  

20 Which diagram represents an unsaturated hydrocarbon?

   A     B 

    
  

   C     D 

     
   

- END OF PAPER - 
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Section A
Answer all the questions in the spaces provided.

1 The diagram shows the chromatogram obtained with water-soluble dyes used in fruit 

drinks labelled P, Q, R and S.

(a) Name a suitable solvent to produce this chromatogram.   [1]

……………………………………………………………………………..…………… 

(b) Identify the drink(s) that is/are mixture(s). Explain your answer.  [1] 

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

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

(c) In another experiment, drinks P and S were mixed together and 

chromatography was carried out using the same solvent. Draw on the diagram 

below the chromatogram you would expect to obtain.   [1]

  

X X X
P Q R S

start line

solvent 
front

fruit drinks

X
start line

solvent 
front

mixture of
P and S
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2 The diagram shows a light bulb. The wires and the filament are housed in a glass bulb, 

which is filled with an inert gas, such as argon.

Credits to https://corron.weebly.com/day-4-study-guide.html

(a) Describe using the Kinetic Particle Theory, how argon fills the interior of the 

light bulb.         [1]

…………………………………………………………………………..……………… 

 …………………………………………………………………………………….…… 

(b) The most common isotope of argon in the air has the chemical symbol .

(i) Determine the number of electrons and neutrons in one atom of this 

isotope.        [1]

number of electrons = …………………..

number of neutrons = …………………..

(ii) Suggest the chemical symbol for another isotope of argon.  [1]

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

ArA40
ol Al A18

argon

glass

wires

base

filament
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3 The table shows information about some gases.

gas formula
relative molecular 

mass, Mr

pH of aqueous 

solution of the gas

ammonia NH3 12

carbon dioxide CO2 44 6

sulfur dioxide 64 4

oxygen O2 32 7

[relative atomic masses, Ar: C, 12; H, 1; N, 14; O, 16; S, 32]

(a) Complete the table by filling in the blank spaces.    [2]

(b) Which gas(es) will turn moist blue litmus paper red?    [1]

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

(c) Draw the ‘dot-and-cross’ diagram of an oxygen molecule. Show only the outer 

electrons.         [1]

(d) Calculate the number of moles of carbon dioxide molecules present in 33 g of 

carbon dioxide. Show your working clearly.

  

        number of moles = ……………… [1]

(e) State one major natural source for sulfur dioxide.    [1]

   …………………………………………………………...…………………………….. 
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4 The diagram shows the Third Series Singapore coins.   

Credits to https://www.channelnewsasia.com/news/singapore/feedback-wanted-on-

proposed-limits-on-using-coins-for-payments-8575854

Explain why steel is used to make the core of the coins, instead of pure nickel or 

copper.          [2]

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

 ……………………………………………………………………………………………..……
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Section B

Answer any two questions from this section in the spaces provided.

5 A student added 0.1 g of magnesium ribbon to sulfuric acid at room temperature. The 

gas is collected in a syringe and the volume of gas is noted every 20 seconds in Table 

5.1.

Table 5.1
time/s 0 10 20 30 40 50 60

volume of gas/cm3 0 30 60 80 90 100 100

(a) Plot a graph of these results, marking each point with a cross (x). 

Draw a best-fit curve taking into account all the plotted points.  [2]

time/ s

volume of 
gas / cm3

0 10 20 30 40 50 60

120

100 

80 

60 

40

20

0 
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(b) Predict the volume of gas collected if the experiment is allowed to proceed to

80 s. Explain why.        [1] 

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

(c) Describe a test for the gas produced in the above experiment and hence, state 

the results.         [2]

Test: …………….…………………………………………………………………......

Result: ………………….………………………………………………..…………… 

 …………………………………………………………………………………

(d) (i) Identify the salt formed in the reaction.    [1]

  ……………………...…………………………………………………………. 

(ii) Describe how pure and dry crystals can be obtained from the salt

solution.        [2]

……………………...…………………………………………………………. 

 ……………………...…………………………………………………………. 

 ……………………...…………………………………………………………. 

 ……………………...…………………………………………………………. 
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6 Chlorine is commonly used as an antiseptic and is used to make drinking water safe 

and to treat the water in swimming pools.

(a) A student uses the apparatus in Fig 6.1 to bubble chlorine through a colourless 

sodium iodide solution in a fume cupboard.

      

Fig. 6.1

(i) Write a balanced chemical equation for the reaction that occurs 

between chlorine and sodium iodide solution.   [2] 

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

(ii) Describe an observation that could be made during this chemical 

reaction.        [1]

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

(b) Bromine, another member of Group VII, is used to test for unsaturation in 

hydrocarbon molecules.

(i) What is the physical state of bromine used in this test?  [1] 

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

(ii) Describe an observation which would prove that the sample being 

tested is an unsaturated hydrocarbon.    [1]

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

(iii) Name the type of reaction that occurs between bromine and the 

unsaturated hydrocarbon.      [1]

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

sodium 
iodide 

chlorine gas
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(c) Acidic aqueous chlorine was accidentally spilled on a plot of land during 

transportation.

(i) Suggest a suitable chemical that farmers can use to reduce the acidity 

of soil.         [1]

 ……………………………………………………………...…………………. 

(ii) Explain how the chemical in c(i) can reduce the acidity of soil. [1]

…………………………...……………………………………………………. 
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7 Fig. 7.1 shows the burning of methane gas using a Bunsen burner with the air hole 

open.  

Fig. 7.1

(a) Methane burns completely when the air hole is open. Write a balanced chemical 

equation for the complete combustion of methane.    [1]

………………………………………………………………………………………….. 

(b) Methane burns incompletely when the air hole is closed. Name a pollutant that 

will be formed and explain why it is dangerous to use a Bunsen burner in a 

poorly ventilated room with the air hole closed.    [2]

…………………..………………………………………………………………………

…..……………………………………………………………………………………… 

(c) Organic compounds are grouped into families called homologous series. 

Describe two characteristics of a homologous series.   [2]

…………………..………………………………………………………………………

…..……………………………………………………………………………………… 

…..……………………………………………………………………………………… 

(d) Methane is the first member of a homologous series. Draw the full structural 

formula of the third member of the homologous series.   [1]
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(e) Suggest one difference in physical property of the structure you have drawn in 

(d) as compared to methane.       [1]

………………………………………………………………………………………….. 

(f) Methane reacts with chlorine to form chloromethane. The equation for the 

reaction is shown below.

CH4 + Cl2 CH3Cl + HCl

Name this type of reaction and state the condition needed for the reaction to 

occur.          [1]

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

- END OF PAPER - 
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SGS PRELIM 2018
4NA SCIENCE(CHEMISTRY)
MARK SCHEME

Paper 3 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

B A D B B C A C A A

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20

B D A B C C C B C D

1
(a) water [1]

(b) P, Q and S, can be separated into two spots of dyes [1]

(c) [1]

2
(a) Particles move freely and randomly to occupy any available space [1]

(b) (i) number of electrons = 18
number of neutrons = 22 Both correct [1] 

(ii) or any feasible answer  [1]

X
start line

solvent 
front

mixture of
P and S

ArA39AA18 ArA41AA18

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20

B D A B C C C B CC D

1
(a) water [1]

(b) P, Q and S, can be separated into two spootstststsssssssssssssssssssssssssssssssssssssssssss ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooffffffffffffffffffffffffffffffffffffffffffffffffffff ffffffffff f fffffffffffff fffffff ff fffffff fff ffff fffff dydydydyddydydydydyddyddydydydyddddyddyddydydydddydydydydydydydydydydydydydydydddddydydydydydydyddddydydydydydydyddddyddyddyddydydyyydydydydydydyddddydydyddydydyydydyydydydydyyydyddddyyydydydydyyydyddyydyyyyyydddydyddyydydydydydddddydyddyydyddyydyddyydddyyyyyyyyyyyyeseseseseeseseseseseseseseseseseseseseseseseesessseseseseseeseseseseseseseesesessssssesesesesesesseseseeesseseseseseeseeessseseeeeseseseeeeeeessseeeeseseseeeeseseeeseeeesssessseessseseesseesesessssesesessseseeeeeeseeseesessssssss [1]

(c) [[[[[[1[1[1[1[1[1[1[1[[1[1111[11111111[111111[1111[111[1111[11[[ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

2
(a) PParartiticlc eses mmove freely and randomly to occupy any available space [1]

(b) (i) number of electrons = 18
number of neutrons = 22 Both correct [1] 

XX
ststarart liinene

solvent 
front

mixtxturu e ofiixtx urure
PP and SS
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3 (a)

gas formula
relative molecular 

mass, Mr

pH of aqueous 

solution of the gas

ammonia NH3 17 12

carbon dioxide CO2 44 6

sulfur dioxide SO2 64 4

oxygen O2 32 7

1 mark per correct answer [2]

(b) carbon dioxide and sulfur dioxide [1]

(c) [1]

(d) 0.75 [1]

(e) volcanic eruption [1]

4 Steel is harder/stronger than pure nickel or copper [1]
Atoms of different elements have different sizes, disrupts orderly layers of atoms, 
harder to slide over one another   [1] 

5 (a) All points plotted correctly [1]
Best-fit curve   [1]

(b) 100cm3, reaction has stopped [1]
(c) (i) hydrogen [1]

(ii) Test: Insert lighted/burning splint into gas [1]
Result: Lighted/burning splint extinguished with ‘pop’ sound [1]

(d) (i) magnesium sulfate [1]

(ii) Heat solution until saturated [1]
Leave to cool and form crystals, filter and dry crystals [1]

6
(a) (i) Cl2 + 2NaI 2NaCl + I2

Correct equation [1]
Correct balancing [1]

(ii) Colourless solution turns brown [1]
(b) (i) aqueous [1]

(ii) Reddish brown/orange aqueous bromine turns colourless [1]
(iii) Addition / bromination [1]

(c) (i) Calcium hydroxide / calcium oxide/ calcium carbonate [1]
(ii) Neutralise acidic soil [1]

7
(a) CH4 + 3O2 CO2 + 2H2O [1]
(b) Carbon monoxide    [1]

Prevents blood from transporting oxygen around the body, causing death [1]

1 mark per correct answer [2]

(b) carbon dioxide and sulfur dioxide [1]

(c) [1]

(d) 0.75 [1]

(e) volcanic eruption [1]

4 Steel is harder/stronger than pure nickel or copperr [1]
Atoms of different elements have different sizes, diisrsrupts ordrdererlyly layers of atoms, 
harder to slide over one another  [[1]1] r

5 (a) All points plotted correcttlyly [1[1]]
Bests -fit curve   [1]]

(b) 100cm3, reaction has stooppppeded [1[1]]
(c) (i) hydrogen [1]

(ii) Test: Insert ligghthteded/b/burniingng splint into gas [1]
ReR susultlt:: Lighghteted/d/buburnrning splint extinguished with ‘pop’ sound [1]

(d) (i) magagnesiumum ssululfafatete [1]

(ii) HeHeatat sosolulutitionon until saturated [1]
LeLeavave e toto cool and form crystals, filter and dry crystals [1]

6
(a) (i) Cl2 + 2NaI 2NaCl + I2

Correct equation [1]
Correct balancing [1]
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(c) 

Same general formula
Similar chemical properties
Each member differs from the next by –CH2- group

Any two points [2]

(d) [1]

(e) Higher boiling point/ more viscous/ less soluble than methane [1]

(f) Substitution, presence of light [1]

(c)

Same general formula
Similar chemical properties
Each member differs from the next bybybybybybybyyybybyybyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy ––––––––––––––––––––––––––––CHCCCHCHCHCCCHCHCHCHCHCHCHCHCHCHCHCHCHCHCHCHHCHCHCHCHCCHCCHCHCCHCHHHHCHCHCHHCHCHHCHCHCHHCHCHCHCHCHCHCHHCHCHCHCHCHHCHCHCHCHCHHCHCHCCHCCHHCHHHHCHCHCCHCCHCCCCCCCCCCCCHCHCHCHCCHCCCHCHCCCHHCHHCHCHCHHCCCCHCHHCCHCHCCCHHCHCHHHCHCHCHCCCCHHHHHCHCHCCHHCHHCCHHCHCCCCCHCHHHHCHHCCHCCHHCHCCCHCHCCCHHHHHCCCHCCHCCHCHC 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222------------------------------- grgrggrgrgrggrgrgrgrrrgrgrgrgrgrgrgrgrggrgrgggrggggrgrrgrgggggrggrgrgggrggrrgrgggrggrggrgrgggrgggrgrgrgggrggrgrgrgggggrgggrgrgggggggrgggrgrggrgrgrggrgrgrgrggrggrrgggrgrrrgrrrgrrrrrrrrrggrrrrrrrrrrrg oooooououououooooooooooooooooooooooooooooooooooooooooooooooooooooooooooouououooooouuoo pppp

Any two points [2[222222222222222]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

(d) [1]]

(e) Higher boiling point/ more viviscscouous/s/ lesess soluble than methane [1]

(f) Substitution, presenncece oof lighghtt [1]
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