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1 The diagram shows an upward delivery method to collect ammonia gas. 
What is the nature of ammonia gas?

A The gas is soluble in water and denser than air.
B The gas is soluble in water and less dense than air.
C The gas is insoluble in water and denser than air.
D The gas is insoluble in water and less dense than air.

2 The diagram shows the structure of a particle.

Which of these best describes the above structure accurately?

A Negative ion

B Positive ion

C Isotope

D Neutral atom
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3 The diagram below illustrates the structures of the atoms of two elements M and N.

What will be the formula and mass of one mole of this compound when these two 
elements combine together to form a compound? 

formula mass of one mole (g)
A MN 43
B M3N2 113
C MN2 70
D M2N3 102

4 A sample of liquid naphthalene is cooled.
The graph shows how the temperature of the naphthalene changed with time as it cooled.

At which point are all the naphthalene particles furthest apart?

A W

B X

C Y

D Z

13p
14n

M

8p
8n

N
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5 Titan is the largest moon of the planet Saturn and it is the only moon in the Solar System 
with an atmosphere. The following substances are present:

substance melting point /oC boiling point /oC
argon -189 -116

hydrogen -281 -252
methane -182 -162
nitrogen -210 -196

Which of the substances on Titan would be gaseous at -220oC?

A argon
B hydrogen
C methane
D nitrogen                                                                                      

6 The experiment shown is used to test the electrical conductivity of potassium bromide   
crystals.

The lamp does not light up.
Distilled water is then added to the beaker and the lamp lights up. 

Which statement explains these observations?

A Distilled water is a good conductor of electricity. 
B Metal ions are free to move when potassium reacts with water.
C Oppositely charged ions are free to move in the solution when potassium bromide 

dissolves.
D Electrons are free to move in the solution when potassium bromide dissolves. 
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7 The electronic structures of two atoms R and S are shown.

R and S react to form a compound. 
What is the chemical formula of the compound and what type of bonding is 
formed?

A R2S  ; covalent

B R2S  ; ionic

C RS2 ; covalent

D RS2 ; ionic

8       A student attempted to separate a mixture of two food dyes using paper chromatography. 
He prepared the chromatography paper as shown. He then carefully inserted the paper
into the beaker containing the liquid. He noticed that there was no separation of the
mixture even after 30 minutes.

Which of the following could be a possible explanation for this?

A The substances in the mixture were not pure. 
B The substances in the mixture were colourless.
C The mixture was soluble in the liquid. 
D The mixture was not soluble in the liquid.

R S
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9 The table shows some information about the solubilities of 3 substances.

Substance Solubility in water Solubility in ethanol
J Insoluble Soluble
L Soluble Insoluble
M Insoluble Insoluble

The following operations could be carried out to obtain pure L from a mixture of J, L, M.

1. filter
2. evaporate to dryness
3. add ethanol
4. add water

In what order should the operations be carried out?

A 1, 2, 3, 4

B 3, 1, 2 (omit 4)

C 3, 4, 1, 2

D 4, 1, 2 (omit 3)

10 The apparatus was set up as shown.  When the test-tube was heated, the 
universal indicator paper turned blue.  

What could solid Z be?

  

A sodium nitrate
B ammonium chloride
C potassium carbonate 
D magnesium
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11 The following shows the pH of some common fruits and vegetables juices.

Which of these juices, when added in equal volume gives a mixture which turns   
moist blue litmus paper red ?

A Apple and Celery
B Orange and Spinach 
C Lemon and Banana
D Celery and Carrot

12 Which statement about the Periodic Table is correct?

A Atoms of all elements in the same Group have the same total number of electrons.
B All Groups contain both metallic elements and non-metallic elements.
C There are more non-metallic than metallic elements.
D In Group VII, the melting and boiling points increase with increasing proton number.

13 The positions of four elements are shown on the outline of part of the Periodic Table.
Element X has a high melting point and is a good conductor of electricity.
It forms chlorides XCl2 and XCl3. 

What is the position of X in the Periodic Table? 

Lemon pH 2
Orange pH 3
Banana pH 5
Apple   pH 8
Carrot  pH 8
Celery  pH 9
Spinach pH10 
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14 Two different beakers are set up as shown.

                      

In beaker 1, metal W is displaced from the solution.
In beaker 2, metal X is displaced from the solution.

What is the order of decreasing reactivity of the metals?

most reactive ------------------> least reactive

A W                        X                  Z
B Z                         W                      X
C X                         Z                       W
D W                        Z                       X

15 A shopkeeper stores iron nails in an airtight container, as shown in the diagram.

The nails begin to rust after a few days. 

How can the rusting of the nails be prevented?

A Leave the lid off

B Seal the jar in a bag

C Put the jar in a warm place

D Put a drying agent in the jar

rod of 
metal Z

rod of 
metal W

aqueous 
metal W
salt

aqueous 
metal X
salt
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16 The table gives the relative concentrations of polluting gases in the air in four 
different industrialised cities.

In which city are limestone buildings most threatened by pollution?

sulfur dioxide nitrogen dioxide carbon monoxide

A 17 46 23

B 32 33 30

C 38 40 11

D 45 14 21

  
17 Which of the following substances is not found in a sample of clean air?

A carbon dioxide

B neon

C oxygen

D methane

18 The diagram shows levels in a fractionating tower used for the fractional distillation of      
crude oil. 

Which level gives the fraction that will be used for making roads?

         

A

B

C

D

crude oil in
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19 Which of the following shows an unsaturated hydrocarbon?

                                 

A B 

C D 

20 Which of the following equations correctly shows the complete combustion of methane?

A CH4 + 2O2 2 + 2H2O

B 4CH4 + 7O2 2 + 8H2O + 2CO

C CH4 + O2 2O

D CH4 + O2 2 + O2

END OF PAPER 
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For Examiner’s use

Section A [14 marks]
Answer ALL the questions in the spaces provided.

1

2

The diagram below shows some elements in the Periodic Table.

Use the chemical symbols from the table to identify the following elements.

a) These elements form basic oxides.                                                           [1]

………………………………………………………………………………………

b) Atoms of this element gain two electrons when they form ions.               [1]

……………………………………………………………………………………….

c) This element has a melting point below room temperature but a boiling         
point above room temperature.                                                                 [1]

………………………………………………………………………………………..

d) This element has a proton number of 19.                                                 [1]

………………………………………………………………………………………

                                                                                                        [Total: 4]

Mixtures can be separated by physical means. Name a suitable method to 
separate the following substances from its mixture.                                          [2]

a) salt from seawater …………………………
   
b) petrol from crude oil …………………………
   
c) water from a mixture of dyes …………………………
   
d) silver chloride from a mixture of silver chloride …………………………

and sodium nitrate solution  

                                                                                                                                         [Total: 2 ]
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 4 

Chlorine, bromine, iodine and astatine are elements in Group VII of the Periodic 
Table. Some of their properties are shown in the table below. 

Element Colour Physical State at 
room temperature

Chlorine Greenish yellow Gas

Bromine Reddish brown Liquid

Iodine Dark purple

Asatine Solid

a) Complete the missing blanks in the table.                                                         [2] [2]

b) In an experiment, chlorine gas is bubbled into sodium astatide solution. Write a 
balanced chemical equation for the reaction.                                                     [1]

[1]

………………………………………………………………………………………

c) Provide an explanation for the reaction in b).                                                [2]

………………………………………………………………………………………
                                                                                                                                            
                                                                                                                        [Total: 5 ]

The typical composition of the gases from a motorcar engine is given in the 
table.

Substance Percentage
argon 0.5

carbon dioxide 8.0

carbon monoxide 5.0

hydrocarbons 0.3

hydrogen 2.0

nitrogen oxides 0.2

water vapour 9.0

other gases 75

a) Suggest the name of the main gas in the ‘other gases’.                               [1]

………………………………………………………………………………………..
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b)

i) Name the poisonous gas produced during the incomplete combustion of 
the fuel.                                                                                                [1]

………………………………………………………………………………… 

ii) Explain why this gas is dangerous to human health.                          [1]

………………………………………………………………………………….

………………………………………………………………………………… 
                                                                                                                        
                                                                                                [Total: 3]
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SECTION B [16 marks]

Answer two out of three questions from this section.

 5 A new element, Farallium (Fa), has been discovered recently. 
Information on this element is as follows.

It has 2 electrons in the outermost shell.
It does not react with water, steam and acid.
The solubilities of its compounds in water are given in the table below.

     

Compound Solubility in water
Farallium carbonate Insoluble
Farallium chloride Soluble

Farallium hydroxide Insoluble
Farallium nitrate Soluble
Farallium oxide Insoluble

Farallium sulfate Soluble

a) Suggest whether Farallium is a metal or non-metal.  Explain your answer 
in terms of electronic structure.                                                                [2] 

 ……………………………………………………………………………………… 

 ……………………………………………………………………………………… 

b) Using ‘dot and cross’ diagram, show the electron arrangement of Farallium 
oxide. Show only valence electrons.                                                       [2] 
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c) Starting from Farallium carbonate, state the other reactant to prepare 
Farallium sulfate.  Describe the steps to produce a pure dry sample of
Farallium sulfate.                                                                                      [4] 

 ………………………………………………………………………………………
  

 ……………………………………………………………………………………… 

 ………………………………………………………………………………………
  

 ……………………………………………………………………………………… 

                                                                                                                 [Total: 8] 

A blast furnace can be used to manufacture a metal from haematite.

a)
i) Haematite, coke and substance X are added to the top of the furnace.         

Identity substance X and explain why it is necessary to be added to the   
blast furnace.                                                                                         [2]

  
………………………………………………………………………………………

  
 ……………………………………………………………………………………… 

ii) Product 1 and product 2 are extracted from the base of the furnace. 
Name the 2 products.                                                                                [2]

Product 1: ………………………… 
  

Product 2: …………………………  
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iii) Write the chemical equation for the reduction of haematite by carbon  
monoxide in the blast furnace.  State symbols are not required.           [1]

………………………………………………………………………………………
  

Baking powder is a mixture containing sodium hydrogencarbonate and a
compound which dissolves slowly in water to form an acid.

A student used the apparatus in the figure below to study baking powder.

The results from three experiments are shown in the table below.

bi)        Suggest which gas is produced in these experiments.                          [1]

 ………………………………………………………………………………………
  

 ………………………………………………………………………………………
  

bii)      Suggest an explanation for the difference between volume of gas 
produced in experiment 1 and for experiment 2.                                    [1]    

……………………………………………………………………………………… 

 ………………………………………………………………………………………
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biii) Calculate the number of moles of the gas produced in experiment 3
after 5 minutes.                                                                                     [1]

                                                                                                                 [Total: 8]

a) Alkanes are saturated hydrocarbons.
What is a hydrocarbon?      [1]

………………………………………………………………………………………
  

………………………………………………………………………………………

b) The following table shows the formulae and boiling points of the first six   
members of the alkane homologous series.

Name Formula Boiling Point
(OC)

Methane CH4 -161
Ethane C2H6 -89

? ? ?
Butane C4H10 -0.5

Pentane C5H12 36
   

The third member of the series is missing from the table.
   
i) Write down the name and formula of the third member. [2]
    

Name : ………………… Formula : …………………

ii) Deduce the boiling point of the third member. ………………………      [1]
         
c) Ethene is an alkene.

i) Draw the structural formula of ethene.    [2]

ii)  Ethene undergoes a chemical reaction when it is bubbled into a sample   
of aqueous bromine. State the colour change you would observe. [1]

  
  ………………………………………………………………………………………
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iii)  What is the name of the chemical reaction in c(ii)?                               [1]

 ……………………………………………………………………………………… 
                                                                                                                [Total: 8]

END OF PAPER
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Answers for Secondary 4 Normal Academic Chemistry 5105/5107 MYE P3 2018

1. B 11. C

2. B 12. D

3. D 13. C

4. A 14. B

5. B 15. D

6. C 16. C

7. D 17. D

8. D 18. D

9. D 19. D

10. B 20. A
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Answers for Secondary 4 Normal Academic Chemistry 5105/5107 Mid Year Exam P4 2018

Markers’ Comment
A1 a) K, Ca [1]

Well-answered
b) S [1] Some students need to 

understand how to relate 
loss and gain of electrons 
to the Group Number

c) Br [1] Many students unclear of 
the physical properties of 
Group VII elements

d) K [1] Well-answered
A2 a) evaporation

b) fractional distillation
c) simple distillation
d) filtration

1 m for every 
2 correct 
answers

a) Well-answered
b) Need to understand

difference between
fractional distillation
and distillation

c) Many students wrote
chromatography.
Should not relate dyes
to just chromatography

d) Well-answered
A3 a) Colour: black, State: solid [2] Many students wrote liquid 

as the physical state. To 
clear this misconception

b) Cl2 + 2NaAt 2NaCl + At2 [1] Many students wrote At 
instead of At2. At is a 
diatomic molecule. 

c) Chlorine is more reactive than astatine.

Hence, chlorine will displace astatine from sodium
astatide solution.

[1]

[1]

Poorly answered. Student 
unclear of displacement 
concept

A4
(a) nitrogen (from the air) [1] Poorly answered. Students 

did not relate the question 
to the composition of air 
which was taught during 
lesson

(bi) carbon monoxide. [1] Well-answered

bii) It forms a stable compound with haemoglobin, 
preventing   

the blood from carrying oxygen to other parts 
of body.

[1] Well-answered

B5 a)It is a metal
It loses 2 electrons to form a positive ion with

charge 2+. 

[1]
[1]

Well-answered
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Group VII elements
d) K [1] Well-ananswered

2 a) evaporation
b) fractional distillation
c) simple distillation
d) filtration

1 m for every
2 correct 
answers

a) WWelll--ananswered
b) NeN edd tto understand

didiffffererence between
fracctitiononalal ddisistit llation
andd didiststilillalattion

cc) Maanyny students wrote
chromatatogography.
SShohoululdd nonot relate dye
to jusust t chchromatograp

d)d) Wellll-aanswered
3 a) Colour: black, State: solid [2] MaMany students wrote liqu

asas the physical state. To
clear this misconception

b) Cl2 + 2NaAt NaCl + At2 [1[1]] Many students wrote At 
instead of At2. At is a 
diatomic molecule. 

c) Chlorine is more reactive than aststatatiinee.

HeH nce, chlorine willll ddissplplaca e asastatatitinene ffrorom sodium
astatide solution.

[1]

[1]

Poorly answered. Studen
unclear of displacement 
concept

A4
(a) nitrogen ((frfrom tthehe aairir)) [1] Poorly answered. Studen

did not relate the questio
to the composition of air 
which was taught during
lesson

(bi) carbon monoxide. [1] Well-answered

t 2N
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b) chemical formula : FaO
Correct 

transfer of 2 
electrons 

from Fa to O 
[1]

Correct 
charge [1]

Some students did not 
show the full shell of Fa. 

c) other reactant : sulfuric acid

Steps to obtain pure sample of Farallium sulfate
- add excess Farallium carbonate to sulfuric acid
and stir and

filter to remove excess carbonate 
- evaporate filtrate till a saturated solution is formed
- cool the solution for crystals to form, wash with
distilled water

and press dry between sheets of filter paper.

[1]

[1]
[1]
[1]

Some students forgot to 
state the other reactant. 

B6 (ai)     Substance X is limestone.
Substance X  removes acidic impurities.    

[ 1 ] 
[ 1 ]

Some students were not 
able to explain the reason 
for use of limestone

(aii)     Product 1 : Molten slag          
Product 2 : Molten iron

[ 1 ]
[ 1 ]

Well-answered

(aiii)   Fe2O3 + 3CO 2Fe    +
3CO2 

[ 1 ] Poorly answered. Never 
study notes

(bi)     Carbon Dioxide [ 1 ] Some students wrote 
hydrogen which is wrong. 

(bii)     Expt 2 is carried out at a higher temperature 
than expt 1

[ 1 ] Most students able to infer 
that higher temperature 
leads to more gas formed

(biii)    Volume of gas produced after 5 minutes-
8dm3

No of moles = Volume of Gas / 24dm3

= 8 / 24
= 0.333 moles (3 s.f)

[ 1 ] Well-answered

B7 (a)A hydrocarbon is a compound that contains only
hydrogen

and carbon atoms.

[ 1 ] Well-answered. But some 
students did not write full 
definition and only wrote it 
contains hydrogen and 
carbon atoms only.

(b) i)  Propane     &    C3H8 [ 2 ] Well-answered

ii) -50oC to -30oC [ 1 ] Well-answered

(ci) [ 2 ] 
1m for 
carbon 

double bond 

Well-answered
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c) other reactant : sulfuric acid

Steps to obtain pure sample of Faararallium m sus lfate
- add excess Farallium carbonate tot  sululfufurir c accidid
and stir andr

filter to remove excess carbonatee 
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- cool the solution for crystals to ffororm,m, wwasash h wiw th
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[1]

[1]
[1]
[1]

Some students forgo
state the other reacta

B6 (ai)     Substance X X isis llimimesestototonen .
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solution.

(ciii) addition reaction
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Section A

1 Which apparatus is most suitable for measuring 26.1 cm3 of liquid?

A B C D

2 The table below shows the melting and boiling points of four different 
substances.

Which substance is a gas at 0○C?

substance melting point / ○C boiling point / ○C
A 25 79
B 3 96
C 12 43
D 25 5

3 The diagram shows a chromatogram obtained by using a banned food dye.

Which two food dyes contain the banned food dye?

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

banned 
food dye 1 2 3 4 5
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4 Which of the following diagrams shows a mixture of elements?

A B

C D

5 Scientists recently discovered a new element. The symbol of this new element 

is Y.

How many electrons does one atom of Y contain?

A 100 B 104
C 130 D 234

6 The following gases can be found in the atmosphere.

O2, CO2, N2, H2O

Which of these covalent compounds has the most number of shared electrons?

A O2 B CO2
C N2 D H2O

7 Which feature of sodium chloride solution enables it to conduct electricity?

A The ions are mobile in the solution.
B The ions are packed closely together.
C The electrons are able to move freely.
D The solution contains moving molecules.

234
104
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8 The model shown represents a molecule of ethanol.

What is the relative molecular mass, Mr, of ethanol?

A 9 B 26
C 40 D 46

9 What is the number of moles of C3H6 molecules present in 21 g of C3H6?

A 0.1 mol B 0.2 mol
C 0.5 mol D 6 x 1023

10 When potassium is added to water, an explosive reaction takes place. The 
equation for the reaction is 

pK (s) +  qH2O (l)       rKOH (aq) +   sH2 (g)

What are the values of p, q, r and s?

11 Which statement about elements in the Periodic Table is correct?

A Group 0 elements are unreactive metals.
B Group I elements form covalent chlorides.
C Group VII elements form negative ions.
D The elements become more metallic from left to right across a period.

p q r s

A 1 2 3 3
B 1 3 2 3
C 2 2 2 1
D 2 3 1 2

= carbon
= oxygen
= hydrogen

Key
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12 Caesium is in the same group of the Periodic Table as sodium and potassium. 
Which of the following is a property of caesium?

A It forms an acidic oxide.
B It does not conduct electricity.
C It has high density and high melting point.
D It produces hydrogen when reacting with water.

13 Fluorine is the first element in Group VII of the Periodic Table. 

Which statement about fluorine is NOT correct?

A Fluorine exists as diatomic molecules.
B Fluorine forms negative ions.
C Fluorine is less reactive than chlorine.
D Fluorine is pale yellow.

14 Pieces of copper, iron, magnesium and zinc are added to separate test-tubes 
containing dilute hydrochloric acid.

Which test-tube contains magnesium and dilute hydrochloric acid?

A B C D
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15 Experiments are carried out to arrange metals X, Y and Z in order of decreasing 
reactivity. 

experiment X Y Z
metal produces hydrogen gas when 

reacting with hydrochloric acid
yes no yes

metal can be displaced by iron from 
its salt solution 

yes yes no

What is the order of reactivity of the metals?  

most reactive                            least reactive
A X Y Z
B Y Z X
C Z X Y
D Z Y X

16 Lemon juice contains a weak acid. What is likely to be the pH of lemon juice?

A 1 B 5
C 7 D 9

17 Which pair of reagents could be used to prepare lead (II) chloride?

        A Lead and sodium chloride solution
        B     Lead (II) oxide and dilute hydrochloric acid
        C Lead (II) nitrate solution and dilute hydrochloric acid
        D Lead (II) sulfate and sodium chloride solution

18 A garden has soil with pH of 6.5. Cabbages grow best in soils with pH of 7.5.

The cabbages grow better when calcium hydroxide is added to the soil in the 
garden.

Which row is correct?

the soil in the 
garden is

cabbages grow 
best in soil that is

calcium 
hydroxide is

A
B
C
D

weakly acidic
weakly acidic

weakly alkaline
weakly alkaline

strongly alkaline
weakly alkaline
strongly acidic
weakly acidic

alkaline
alkaline
acidic
acidic
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19 The oxide of an element M was added separately to dilute nitric acid and 
aqueous sodium hydroxide. The word equations for the reactions are shown.

1 M oxide + nitric acid M nitrate + water
2 M oxide + sodium hydroxide no reaction

Which row describes M and its oxide?

M oxide of M
A metal amphoteric

B metal basic

C non-metal acidic

D non-metal basic

20 Which two gases are pollutants of the atmosphere? 

A carbon dioxide and nitrogen
B carbon monoxide and oxygen
C carbon monoxide and sulfur dioxide
D nitrogen and oxygen

End of Paper 3
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Section A
Answer ALL questions from this section in the spaces provided.

1 Refer to the list of substances and answer the questions.

silver chloride

ammonia

calcium oxide

zinc oxide

carbon dioxide

sodium chloride

Each substance can be used once, more than once or not at all.

Name the substance(s) which

(a) can be prepared by precipitation method.

………………………………………………………………………………………[1]

(b) can be collected by the downward displacement of air.

………………………………………………………………………………………[1]

(c) can react with both acid and alkali.

………………………………………………………………………………………[1]

(d) is added to soil to increase the pH.

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

2 The table shows the percentage of carbon dioxide in the atmospheres of three 
planets A, B and C, in the solar system.

Planet percentage of
carbon dioxide

A 20
B 0.03
C 75

(a) State which planet, A, B or C, is the Earth.

.................................................................................................................. [1]
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(b) On Earth, volcanoes emit many gases into the atmosphere during volcanic 
eruptions. State which air pollutant is emitted and how it affects human 
health.

.......................................................................................................................

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

(c) The use of motor vehicles causes increased levels of the pollutant carbon 
monoxide, especially in large cities.

(i) Explain briefly why the use of motor vehicles causes increased levels 
of carbon monoxide.

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

(ii) Explain why high levels of carbon monoxide in cities are undesirable.

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

3 (a) Complete the table.

[1]
(b) Explain why aluminium is in a different group from lithium and sodium.

………………………………………………………………………………………

……………………………………………………………………………………[2]

(c) Sodium reacts with fluorine to form the salt sodium fluoride, NaF.

Use ‘dot-and-cross’ diagram to show the electronic structure of sodium 
fluoride. Show only the outer shell electrons.

[2]

End of Section A

element proton number arrangement of 
electrons

lithium 3

sodium 2.8.1

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

4 Crystals of copper(II) sulfate, CuSO4, can be made by reacting dilute sulfuric 
acid, H2SO4 with excess of powdered copper(II) carbonate, CuCO3.

The diagram shows the first three steps used to prepare crystals of this salt.

step 1 step 2 step 3

(a) (i) Name the processes being used in step 2 and step 3.

process used in step 2 is……………………………………………….

process used in step 3 is………………………………………………. [1]

(ii) Explain why step 3 is carried out.

………………………………………………………………………………..

……………………………………………………………………………..[1]

(b) The liquid from step 3 is allowed to stand for some time to allow the 
crystals to grow.
Describe the next step needed in order to produce a sample of dry 
copper(II) sulfate crystals.

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

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

copper(II)
carbonate

sulfuric
acid

gentle heat
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(c) (i) During step1, a gas is given off.

Name the gas and describe a positive test to identify the gas.

name of the gas…………………………………………………………….

test for gas…………………………………………………………………..

……………………………………………………………………………..[2]

(ii) Write a balanced chemical equation for the reaction between dilute 
sulfuric acid and copper(II) carbonate.          

……………………………………………………………………………..[1]

(d) At the start of the experiment there is 24.8 g of copper(II) carbonate.

Calculate the number of moles of 24.8 g of copper(II) carbonate.
         

amount of copper(II) carbonate = …………………….. mol [2]
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5 (a) To which period of the Periodic Table does the element iron belong?

……………………………………………………………………………………[1]

(b) The symbols for two isotopes of iron are shown below.

Fe Fe

(i) How do these two isotopes differ in their atomic structure?

……………………………………………………………………………..[1]

(ii) State the number of nucleons present in an atom of the isotope

Fe.

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

(iii) State the number of electrons present in an atom of the isotopes

Fe.

……………………………………………………………………………..[1]

(c) Four metal strips of same mass, W, X, Y and Z, were added into separate 
test tubes of cold water. The time taken for the metal strips to react 
completely are recorded in Table 5.1.

metal cube W X Y Z
time taken to react 

completely / s 80 30 0 50

Table 5.1

(i) Place the four metals in order of their reactivity.

most reactive: ………………………

………………………

………………………

Least reactive: ……………………… [1]

54
26

57
26

57
26

54
26
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(ii) Which metal strips, W, X, Y and Z, could be potassium and iron 
respectively?

potassium ………………………..

iron ………………………. [1]

(d) Some baked bean cans are made of iron coated with a layer of tin to 
prevent rusting. If this coating is scratched then the iron underneath starts 
to rust.

Name the element and the compound which react with the iron to form 
rust.

element ………………………………………………

compound ……………………………………………… [2]

6 Fluorine, Chlorine, Bromine and Iodine are Group VII elements. 

(a) Complete the table below to show the trend in Group VII elements. 

name molecular 
formula state colour

fluorine F2

chlorine Cl2 gas yellowish-Green

bromine liquid red

iodine I2 solid black

[1]

(b) How many electrons are there in the outer shell of a bromine atom? State 
a reason for your answer. 

………………………………………………………………………………………

……………………………………………………………………………………[2]

(c) Describe the colour change when gaseous chlorine is bubbled into a 
colourless solution of potassium bromide. Explain the reason for your 
observation.

……………………………………………………………………………………...

……………………………………………………………………………………[2]
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(d) Write a balanced chemical equation for the reaction in (c)

……………………………………………………………………………………[1]

(e) Describe the arrangement and movement of the particles of chlorine and
bromine at room temperature.

substance arrangement movement
chlorine

bromine

[2]

End of Paper

www.KiasuExamPaper.com
46



2 
   

   
   

 G
M

S(
S)

/S
c(

C
he

m
)/P

4/
M

YE
20

18
/4

N
A

D
AT

A 
SH

EE
T

Th
e 

Pe
rio

di
c 

Ta
bl

e 
O

fE
le

m
en

ts

G
ro

up
I

II
III

IV
V

VI
VI

I
0

K
ey

1 H
hy

dr
og

en
1

2 H
e

he
liu

m
4

3 Li
lit

hi
um 7

4 Be
be

ry
lliu

m
9

pr
ot

on
 (a

to
m

ic
) n

um
be

r
at

om
ic

 s
ym

bo
l

na
m

e
re

la
tiv

e 
at

om
ic

 m
as

s

5 B
bo

ro
n

11

6 C
ca

rb
on

12

7 N
ni

tro
ge

n
14

8 O
ox

yg
en

16

9 F
flu

or
in

e
19

10 N
e

ne
on 20

11 N
a

so
di

um
23

12 M
g

m
ag

ne
si

um
24

13 Al
al

um
in

iu
m

27

14 Si
si

lic
on

28

15 P
ph

os
ph

or
us

31

16 S
su

lfu
r

32

17 C
l

ch
lo

rin
e

35
.5

18 Ar ar
go

n
40

19 K
po

ta
ss

iu
m

39

20 C
a

ca
lc

iu
m

40

21 Sc
sc

an
di

um
45

22 Ti
tit

an
iu

m
48

23 V
va

na
di

um
51

24 C
r

ch
ro

m
iu

m
52

25 M
n

m
an

ga
ne

se
55

26 Fe iro
n

56

27 C
o

co
ba

lt
59

28 N
i

ni
ck

el
59

29 C
u

co
pp

er
64

30 Zn zi
nc 65

31 G
a

ga
lliu

m
70

32 G
e

ge
rm

an
iu

m
73

33 As
ar

se
ni

c
75

34 Se
se

le
ni

um
79

35 Br
br

om
in

e
80

36 Kr
kr

yp
to

n
84

37 R
b

ru
bi

di
um

85

38 Sr
st

ro
nt

iu
m

88

39 Y
yt

tri
um 89

40 Zr
zi

rc
on

iu
m

91

41 N
b

ni
ob

iu
m

93

42 M
o

m
ol

yb
de

nu
m

96

43 Tc
te

ch
ne

tiu
m

–

44 R
u

ru
th

en
iu

m
10

1

45 R
h

rh
od

iu
m

10
3

46 Pd
pa

lla
di

um
10

6

47 Ag si
lv

er
10

8

48 C
d

ca
dm

iu
m

11
2

49 In
in

di
um

11
5

50 Sn tin 11
9

51 Sb
an

tim
on

y
12

2

52 Te
te

llu
riu

m
12

8

53 I
io

di
ne

12
7

54 Xe xe
no

n
13

1
55 C
s

ca
es

iu
m

13
3

56 Ba ba
riu

m
13

7

57
–

71
la

nt
ha

no
id

s
72 H

f
ha

fn
iu

m
17

8

73 Ta
ta

nt
al

um
18

1

74 W
tu

ng
st

en
18

4

75 R
e

rh
en

iu
m

18
6

76 O
s

os
m

iu
m

19
0

77 Ir
iri

di
um

19
2

78 Pt
pl

at
in

um
19

5

79 Au go
ld

19
7

80 H
g

m
er

cu
ry

20
1

81 Tl
th

al
liu

m
20

4

82 Pb le
ad

20
7

83 Bi
bi

sm
ut

h
20

9

84 Po
po

lo
ni

um
–

85 At
as

ta
tin

e
–

86 R
n

ra
do

n
–

87 Fr
fra

nc
iu

m
–

88 R
a

ra
di

um –

89
–

10
3

ac
tin

oi
ds

10
4

R
f

R
ut

he
rfo

rd
iu

m

–

10
5

D
b

du
bn

iu
m

–

10
6

Sg
se

ab
or

gi
um

–

10
7

Bh
bo

hr
iu

m
–

10
8

H
s

ha
ss

iu
m

–

10
9

M
t

m
ei

tn
er

iu
m

–

11
0

D
s

da
rm

st
ad

tiu
m

–

11
1

R
g

ro
en

tg
en

iu
m

–

11
2

C
n

co
pe

rn
ic

iu
m

–

11
4 Fl

fle
ro

vi
um

–

11
6

Lv
liv

er
m

or
iu

m
–

la
nt

ha
no

id
s

57 La
la

nt
ha

nu
m

13
9

58 C
e

ce
riu

m
14

0

59 Pr
pr

as
eo

dy
m

iu
m

14
1

60 N
d

ne
od

ym
iu

m
14

4

61 Pm
pr

om
et

hi
um

–

62 Sm
sa

m
ar

iu
m

15
0

63 Eu
eu

ro
pi

um
15

2

64 G
d

ga
do

lin
iu

m
15

7

65 Tb
te

rb
iu

m
15

9

66 D
y

dy
sp

ro
si

um
16

2

67 H
o

ho
lm

iu
m

16
5

68 Er
er

bi
um

16
7

69 Tm th
ul

iu
m

16
9

70 Yb
yt

te
rb

iu
m

17
3

71 Lu
lu

te
tiu

m
17

5

ac
tin

oi
ds

89 Ac
ac

tin
iu

m
–

90 Th
th

or
iu

m
–

91 Pa
pr

ot
ac

tin
iu

m
–

92 U
ur

an
iu

m
23

8

93 N
p

ne
pt

un
iu

m
–

94 Pu
pl

ut
on

iu
m

–

95 Am
am

er
ic

iu
m

–

96 C
m

cu
riu

m
–

97 Bk
be

rk
el

iu
m

–

98 C
f

ca
lif

or
ni

um
–

99 Es
ei

ns
te

in
iu

m
–

10
0

Fm
fe

rm
iu

m
–

10
1

M
d

m
en

de
le

vi
um

–

10
2

N
o

no
be

liu
m

–

10
3 Lr

la
w

re
nc

iu
m

–

9

Th
e 

vo
lu

m
e 

of
 o

ne
 m

ol
e 

of
 a

ny
 g

as
 is

 2
4 

dm
3

at
 ro

om
 te

m
pe

ra
tu

re
 a

nd
 p

re
ss

ur
e 

(r.
t.p

.).
w

w
w

.K
ia

su
Ex

am
Pa

pe
r.c

om

 
47



2           GMS(S)/Sc(Chem)/P4/MYE2018/4NA

BLANK PAGE

10

www.KiasuExamPaper.com 
48



1

Geylang Methodist School (Secondary)
Mid Year Examination 2018
SCIENCE(CHEM) 4NA 
ANSWER SCHEME

Paper 3

1 2 3 4 5 6 7 8 9 10
A D A A B B A D C C
11 12 13 14 15 16 17 18 19 20
C D C D C B C B B C

Paper 4 Section A

1(a) silver chloride 1

1(b) Ammonia 1

1(c) Zinc oxide 1

1(d) Calcium oxide 1

2(a) B 1

2(b) Sulfur dioxide is emitted.
It irritates the eyes / causes breathing problem / respiratory problem.

1

1

2(c)(i) The increase use of motor vehicle will cause an increase of incomplete 
combustion of petrol 

1

2(c)(ii) High levels of carbon monoxide will combine with haemoglobin in the blood 
to prevent absorption of oxygen.
Or cause dizziness and respiratory difficulties to human.

1

3(a)

(½ m 2 correct answers)

element proton number Arrangement of 
electrons

lithium 3 2.1
sodium 11 2.8.1

aluminium 13 2.8.3

1

3(b) It has 3 valence electrons [1] while lithium and sodium have 1 valence 
electron.[1] Thus it will be placed in group 3.

2
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Paper 3

1 2 3 4 5 6 7 8 99 10
A D A A B B A D CC C
11 12 13 14 15 16 17 1818 191 20
C D C D C B C BB BB C

Paper 4 Section A

1(a) silver chloride

1(b) Ammonia

1(c) Zinc oxide 

1(d) Calcium oxide

22(a) B

2(b) Sulfurur ddioioxidede isis eemimitttteded.
It iirrrititatateses ttheh eeyeyess / causes breathing problem / respiratory problem.

2(c)(i) Thhee inincrcreaease use of motor vehicle will cause an increase of incomplete 
combbusustion of petrol 

2(c)(ii) High levels of carbon monoxide will combine with haemoglobin in the blood 

 
49



2

3(c)

(1m – correct type of bond with charge; 1m – correct electrons drawn)

2

Paper 4 Section 

4(a)(i) Step 2: filtration [1]
Step 3 : evaporation[1]

2

4(a)(ii) To obtain a saturated solution 1

4(b) Filter, rinse crystals with some distilled water [½] and dry between 
pieces of filter paper.[½]

1

4(c)(i) Carbon dioxide[1]
Forms white precipitate with limewater[1]

2

4(c)(ii) CuCO3 + H2SO4 CuSO4 + CO2 + H2O 1

4(d) Mr of CuCO3 = 64 + 12 + 16 x3= 124 [1]
Mole of CuCO3 = 24.8 ÷ 124 = 0.200(3 sf)  mol [1]

2

5(a) Period 4 1

5(b)(i) They have different number of neutrons in their nucleus 1

5(b)(ii) 57 1

5(b)(iii) 26 1

5(c)(i) Order of Reactivity ; X , Z, W, Y 1

5(c)(ii) Potassium is X and iron is W (½ m each correct answer) 1

5(d) Element: Oxygen
Compound: water

1

1

+ -

Na F
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3

6(a)

(All 3 correct answer 1 m; 2 correct answers ½ m; 1or no correct answer 0 m)

Name Molecular 
Formula State Colour

Fluorine F2 gas Pale yellow

Chlorine Cl2 Gas Yellowish-Green

Bromine Br2 Liquid Red

Iodine I2 Solid Black

1

6(b) 7 outermost shell electrons[1] Bromine is in Group VII [1] 2

6(c) Solution changes from colourless to red/red-brown. [1] 
As Cl2 more reactive than bromine, its displaces bromide ions in KBr to form 
bromine solution.[1]

2

6(d) Cl2 +   2KBr      Br2   +   2KCl

( ½ m correct formula and ½ m for balancing equation correctlty)

1

6(e) Substance Arrangement Movement
chlorine Particles are far apart. [½] Particles move quickly and 

randomly.[ ½]

bromine Particles are closely 
packed but no fixed order.
[ ½]

Particles are able to slide 
past one another freely.[½]

2
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Fluorine F2 gas Pale yellow

Chlorine Cl2 Gas Yellowisshh-GrG een

Bromine Br2 Liquid RRed

Iodine I2 Solid BlBlacackk
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6(c) Solution changes from colourless to red/redd-brown. [1]
As Cl2 more reactive than bromine, its displaceces s bromiddee iions in KBr to form 
bromine solution.[1]

6(d) Cl2ll +   2KBr      Br2   +  2KCCll

( ½ m correct formula andd ½½ mm foor r bab lancing equation correctlty)
6(e) Subsstatanccee ArArraranngement Movement

chlooririnene PaPartrticicleess are far apart. [½] Particles move quickly and 
randomly.[ ½]

brbromominine Particles are closely 
packed but no fixed order.
[ ½]

Particles are able to slide 
past one another freely.[½]
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1 Which substance is a solid at 20 oC? 

melting point/ oC boiling point/ oC
A -117 78
B -93 9
C 0 100
D 36 130

2 The chromatogram of four substances, A, B, C and D is shown in the diagram 
below. 

Which of the following statement is not true? 

A Dye A is soluble in the solvent.
B Dye B is pure.
C Dye C is less soluble in the solvent than Dye B.
D Dye D is a mixture.

3 A student wishes to add exactly 19.2 cm3 of dilute hydrochloric acid to exactly 
25.0 cm3 of aqueous sodium hydroxide as part of a titration experiment.
Which pair of apparatus should the student use to measure each of these volumes?

dilute hydrochloric acid aqueous sodium hydroxide
A
B 
C 
D 

burette
burette
pipette
pipette

measuring cylinder
pipette

measuring cylinder
burette
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4 The graph below shows the cooling curve for molten iron. 

Which of the following is true at S?

A particles are closely packed in random order
B particles gain energy
C particles move further apart
D particles vibrate about fixed position

5 Which of the following diagrams shows a pure compound?

6 Which property is different for isotopes of the same element? 

A chemical reactions
B nucleon number
C proton number
D size of atom

A B

C D
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7 Which change takes place when an atom becomes a positive ion? 

A when an electron is added
B when an electron is removed
C when a proton is added
D when a proton is removed

8 Which of the following statements about ionic compound is correct? 

A They are insoluble in water.  
B They conduct electricity in solid state only. 
C They have high melting points.
D They are malleable. 

9 Element X has an electronic structure 2,4 and element Y has an electronic structure 
2,8,6. What is the type of bonding and the chemical formula of the compound 
formed when element X reacts with element Y?

type of bonding chemical formula
A
B 
C 
D 

covalent
covalent

ionic 
ionic

XY2
X2Y 
XY2
X2Y 

10 Which elements form an acidic oxide and a basic oxide? 

forms an acidic oxide forms a basic oxide
A
B 
C 
D 

magnesium
nitrogen
sodium
sulfur

sodium
magnesium

sulphur
nitrogen

11 Substance X is used to control soil acidity. What is X?

A calcium chloride B calcium hydroxide
C calcium nitrate D calcium sulfate

12 Aqueous solution X is added to aqueous ammonium sulfate. The mixture is heated 
and ammonia gas is produced. What is X?

A ammonium chloride B sodium chloride
C sodium hydroxide D sulfuric acid

13 The formula of a nitrate of chromium is Cr(NO3)3. What is the formula of the 
corresponding oxide?

A CrO B CrO2
C Cr2O3 D Cr3O2 
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14 A data book gives the following information about an element. 

appearance
melting point
density
reaction with water

silver-grey solid
98oC 
0.97 g/cm3

vigorous reaction with cold water

Where is the element likely to be found in the Periodic Table? 

A Group 0  
B Group I 
C Group VII
D Transition metal 

15 Which of the following statements about the change in properties of the elements 
from left to right across a period is true? 

A The electrical conductivity of the elements increases. 
B The metallic properties decreases.  
C The number of electron shell decreases.
D The number of protons in an atom decreases.  

16 A blast furnace is used to extract iron from iron ore. Why is limestone added to the 
blast furnace? 

A to change the ore into iron  
B to convert acidic impurities in the ore into slag
C to heat up the furnace
D to produce oxygen for the coke to burn  

17 Why does a bicycle chain that is coated with oil not rust? 

A Oil dissolves any rust that forms. 
B Oil prevents oxygen and water from coming in contact to the chain. 
C Oil reacts with rust causing a chemical reaction that removes rust.
D Oil reacts with oxygen so no rust forms.

18 Which of the following statements about the need for recycling of metals is false?

A Fewer landfills are needed to dispose off waste material from metal extraction.
B Recycling helps to conserve resources such as fossil fuels.
C Recycling metals is always cheaper than extracting metals from the Earth.
D Waste materials from metal extraction may lead to air and water pollution.
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19 The diagram shows an experiment on the composition of air. 

The volume of the air that passes into the apparatus is 100 cm3. What is the volume 
and the composition of the gas collected in the measuring cylinder?

volume / cm3 composition
A
B 
C 
D 

20
20
80
80

nitrogen and other gases
pure nitrogen

nitrogen and other gases
pure nitrogen

20 The diagram shows the apparatus used for the fractional distillation of petroleum.

Which statement about the fractional distillation of petroleum is correct?

A At each level in the column, only one compound is collected.
B The higher up in the column, the higher the temperature.
C The fraction collected at the bottom of the column is the most

flammable.
D The molecules of the fraction collected on the top of the column have the 

smallest relative molecular masses.

End of Paper
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Section A [14 marks]
Answer all the questions in the spaces provided.

1 The arrangement of electrons in the atoms of six different elements is shown in the 
table. The letters do not represent the chemical symbols of the elements. 

element P Q R S T U
arrangement 

of electrons in 
the atoms 2,4 2,6 2,7 2,8,1 2,8,6 2,8,8

Use the letters, P, Q, R, S, T and U to answer the following questions.

(a) Which elements belong to the same group?

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

(b) What is the formula of the compound formed between elements S and T?

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

(c) Which element forms a basic oxide?

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

(d) Which element has a proton number of 8?

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

[Total: 4]

2 A student reacted the following reactants with sulfuric acid. 

reactant observation formula of salt formed
lead small amount of 

effervescence produced 
for a few seconds

PbSO4 

zinc carbonate effervescence ZnSO4 

(a) The student weighed the salts and found that 5 g of zinc sulfate was produced. 
Calculate the amount of zinc sulfate produced, in moles.

amount of zinc sulfate = ……………………………mol [2]
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(b) Explain why the reaction of lead and sulfuric acid did not go to completion.

…………………………………………………………………………………………...

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

(c) Sugggest a more suitable choice of reactants to produce lead sulfate. 

reactant 1: ………………………………………

reactant 2: ……………………………………….                                          [2]

[Total: 6]

3 Motor vehicles emit harmful gases to the atmosphere every year. When cars remain 
stationary with engines turned on, gases such as carbon monoxide may be produced. When 
cars are accelerating, gases such as nitrogen dioxide may be produced. 

(a) Complete the table below.

name of gas harmful effect on human/ environment
carbon 

monoxide

nitrogen 
dioxide

[2]

(b) Suggest why nitrogen dioxide will be formed when cars accelerate.

…………………………………………………………………………………………...

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

[Total: 4]
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Section B [16 marks] 
Answer any two questions.

Answer all the questions in the spaces provided.

4 An experiment is carried out to investigate the reaction between aqueous sodium 
hydroxide and an acid. In this reaction, sodium sulfate is produced.

A solution of the acid is placed in a burette. A pipette is used to transfer a 20.0 cm3 portion 
of aqueous sodium hydroxide into a conical flask. Three drops of universal indicator are 
added to the conical flask. The mixture is swirled and its temperature is taken.

To this mixture, 2.0 cm3 of the acid is added with swirling and the highest temperature 
reached is measured and recorded. This is repeated several times. The results for this 
experiment are shown in the table.

volume of acid added / cm3 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

temperature of the mixture / C 25.4 27.0 28.6 30.2 31.4 30.1 28.8 27.5
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(a) Plot a graph of the temperature of the mixture against volume of acid added. Draw 
two straight lines that intersect, taking into account all the relevant points, to show 
the rise and the fall in temperature.

[3]

(b) What is the name of this salts preparation method? 

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

(c) (i) Complete neutralisation of sodium hydroxide solution occurs at the point 
where the two graph lines intersect (cross). Use your graph to determine 
the volume of acid required to exactly neutralise the aqueous sodium 
hydroxide.

……………………………….cm3 [1]
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(ii) What was the colour of the Universal Indicator when it was first added into 
the solution in the conical flask?

………………………………………………………………………………….. [1]

(d) Name the acid used in this experiment.

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

(e) Write the ionic equation of this reaction.

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

[Total: 8]

5 A student uses four different metals, V, W, X and Y to react with hydrochloric acid solutions.  
She uses equal volume and concentration of acid and the same mass of metal.  Some of the 
metals react with the acid to give a gas.

The results are shown in the table.

metal gas given off time for 20cm3 of gas to be 
collected /s

V yes 4

W no none collected

X yes 43

Y yes 97

Use the letters, V, W, X, and Y to answer the following questions.

(a) Which metal is the most reactive?

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

(b) Which metals are above hydrogen in the reactivity series?

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

(c) Which metal can displace X from its from its solution?

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

(d) Suggest a method for extracting metal Y from its oxide.

…………………………………………………………………………………………... [1]
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(e) Suggest the identity for metal W.

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

(f) (i) Name the gas produced when the metals react with hydrochloric acid.

……………………………………………………………………………………. [1]

(ii) Describe a test for the gas produced. Include the observation in your 
answer.

test……………………………………………………………………………….

observation..…………………………………………………………………….

……………………………………………………………………………………. [2]

[Total: 8]

6 (a) The table shows information about halogens.

halogen physical state colour

astatine black

chlorine gas

solid purplish black

bromine liquid

(i) Complete the blanks in the table above. [2]

(ii) Describe and explain what happens when chlorine is bubbled into 
aqueous sodium bromide.

…………………………………………………………………………………….

…………………………………………………………………………………….

……………………………………………………………………………………. [2]

(iii) Write a balanced chemical equation, with state symbols for the reaction in 
(a)(ii).

……………………………………………………………………………………. [2]
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(b) Chlorine and argon are in the same period in the Periodic Table. Chlorine is 
reactive while argon is not. Use the electronic structures of both chlorine and 
argon to explain the above statement.

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

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

[Total: 8]

End of Paper
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4NA Sci(Chem) MYE 2018     HYSS 1

4NA Science(Chemistry) Mid-Year Examination 2018
Marking Scheme

Paper 3 [Total 20]
MCQ 

1. D 11. B
2. C 12. C
3. B 13. C
4. D 14. B
5. C 15. B
6. B 16. B
7. B 17. B
8. C 18. C
9. A 19. C
10. B 20. D

Paper 4 
Section A [Total 14]

Question 
No.

Marks

1 (a) Q and T 1
(b) S2T / Na2O 1
(c) S 1
(d) Q 1

Total : 4

2 (a) Mr of ZnSO4 = 65+32+4(16)= 161  [1]
No. of moles of ZnSO4 = 5/161 = 0.0311 mol [1]

2

(b) lead and sulfuric acid forms insoluble lead sulfate [1]
which will cover the lead and prevent further reaction. [1]

2

(c) lead nitrate and sodium sulfate (any soluble salts of lead and 
sulfates)

2

Total : 6

3 (a) name of 
gas

harmful effect on human/ 
environment

carbon 
monoxid
e 

combines with haemoglobin in 
blood, causes breathing 
difficulty and eventually death. 
(headaches, fatigue accepted)

nitrogen 
dioxide

respiration difficulties, eye 
irritation, lung irritation, 
inflammation of lungs.

2
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Paper 4 
Section A [Total 14]

Question 
No.

Marks

1 (a) Q and T 111111
(b) S2T / Na2O 111111
(c) S 1
(d) Q 1

Totat llllll :::::: 4

2 (a) Mr of ZnSO4 = 65+32+4(16)= 161  [1]]
No. of moles of ZnSO4 = 5/161 = 0.0311 mol [1]

2

(b) lead and sulfuric acid forms insoluble lead sulfateeeee [[[[[[1]1]1]1]1]1]
which will cover the lead and prevent fufuf rtrthher reactiiionon. [1]

2

(c) lead nitrate and sosodid umm ssulu fate (annyy sosolulublb e salts of lead and
sulfates)

2

Total : 6

3 (a) nameee oof f
gass

haarmrmfuf l effect on human/ 
environment

cacarbrbonon 
momononooxxid
e e

combines with haemoglobin in 
blood, causes breathing
difficulty and eventually death. 
(headaches, fatigue accepted)

nitrogen 
dioxide

respiration difficulties, eye 
irritation, lung irritation, 
inflammation of lungs.

2
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causes acid rain (resulting in
plant damage, loss of marine
life, corrosion on buildings)

(b) The high temperatures in car engines during acceleration
[1] causes the nitrogen to undergo combustion with oxygen
[1]

2

Total : 4

Section B [Total 24]

4 (a)

Correct plot points [1]
Best fit line [1m each]

3

(b) titration 1
(c)(i) 7.9 cm3 1

(ii) purple 1
(d) sulfuric acid 1
(e) H+ (aq) + OH- (aq) H2O (l) (Reject if no state symbols are 

given)
1

Total : 8

5 (a) V 1
(b) V, X and Y 1
(c) Y 1
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4 (a)

CCororrerectct pploot t popoinints [1]
BeBestst fitit lininee [1[ m each]

3

(b) tititrtratatioion 1
(c)(i) 7.9 cm3 1

(ii) purple 1
(d) lf i id 1

 
70



4NA Sci(Chem) MYE 2018     HYSS 3

(d) Heating with carbon 1
(e) Copper, Mercury, Silver, Gold, Platinum 1
(f)(i) hydrogen 1
(ii) Test: Place lighted splint at the mouth of the test tube. 

Observation: Lighted splint extinguishes with a”pop” sound. 
2

6 (i)

halogen physical state colour

astatine solid black

chlorine gas yellowish-green

iodine solid purplish black

bromine liquid reddish brown/ brown

Every 2 correct ans [1] 2
(ii) Colourless solution turns reddish brown. [1]

Chlorine is more reactive than bromine, displaces bromine 
from sodium bromide. [1]

2

(iii) Cl2 (g) + KBr(aq) KCl (aq) + Br2 (aq)
(1m for chemical eqn)
(1m for state symbol)

2

(b) Argon atom as a full electronic structure. (reject noble gas)

Chlorine atom has 7 valence electrons which has a / 
incompletely filled valence electron shell.

1

1
Total : 8
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(d) Heating with carbon 111111
(e) Copper, Mercury, Silver, Gold, Platinum 111111
(f)(i) hydrogen 1
(ii) Test: Place lighted splint at the mouth of the test tuuuuuubebebebebebe.

Observation: Lighted splint extinguishes with a”poooooop”p”p”p”p”p” ssssssooooooundndndndndnd.
222222

6 (i)

halogen physical stateteteeeee cococococc lolololololourururururur

astatine solid bbbbblb ackkkkkk

chlorine gas yeeeeeellllowowowowowowish-green

iodine solid purplish black

bromine liquuidid reddish brown/ brown

Every 2 correct ans [1]] 2
(ii) Colourless solution ttururnsns rereddddisishh brbrowownn. [1]

Chlorine is more reactctivivee ththann bbroromine, displaces bromine 
from ssoddiuium m brommidide.e. [1[1[ ]]

2

(iii) ClCl22 (g( ) ) +++ KBK r(aqaq) ) KCKCll (a(aq) + Br2 (aq)
(11mm fofor chememicicalal eeqnqnn))
(1m for r ststatate ee sysymbmbm olo )

2

(b) ArArrgogonn atatomm aas s a full electronic structure. (reject noble gas)

CChlhlorrinine e atom has 7 valence electrons which has a / 
inincocoompm letely filled valence electron shell.

1

1
Total : 8
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1 Which of the following apparatus is most accurate in measuring volume of solutions?

A beaker

B measuring cylinder

C pipette

D burette

2 The table below shows the melting and boiling points of four substances, J, K, L and M.

substance melting point / °C boiling point / °C

J –182 –2

K –23 77

L –5 65

M 41 182

How many substances are solids at room temperature?

A 1

B 2

C 3

D 4

2018 4NA Science Chemistry SA1 - Kranji Secondary
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3 The three main methods of gas collection are by upward displacement of air, downward 
displacement of air, and displacement of water. 
Ammonia and carbon dioxide are collected by the methods shown below.

What deduction can be made about the properties of the two gases?

A Both gases are insoluble in water.

B Both gases are acidic in nature.

C Both gases are denser than air.

D Carbon dioxide is denser than ammonia. 

4 A chromatography experiment was conducted by a food scientist to find out if banned
colouring dyes, W, X, Y and Z, are found in three different candies, I, II and III. The 
results are as shown below.

W X Y Z I II       III

Which statement is not true?

A Candy I contains dye Y. 

B Candy II contains both dyes X and Y.

C All colouring dyes are impure substances.

D Candy III contains colouring dye(s) that is (are) insoluble in the solvent.

solvent front

starting line

colouring dye                candy
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5 Which of the following set of substances contain an element, a compound and a
mixture?

A air, copper, steel

B carbon, carbon monoxide, carbon dioxide

C hydrogen, sugar solution, magnesium chloride

D sodium, ammonium nitrate, sodium chloride

6 Which of the following properties can be used to determine if a substance is pure?

A colour

B density

C melting point

D solubility in water

7 What do both sulfur atom and sulfide ion have in common?

A 16 neutrons

B 16 electrons

C 32 protons

D 32 neutrons

8 The diagram below shows the bonding between elements P and Q in the molecule, PQ2.

Which option represents the electronic structures of atoms P and Q before combining
together to form the above molecule?

P Q

A 2, 4 2, 8, 6

B 2, 4 2, 8, 7

C 2, 6 2, 8, 7

D 2, 8 2, 8, 8

P QQQ

X X

X

XX

X
XX
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9 Cadmium forms a compound Cd(NO3)2.
What is the charge of cadmium ion?

A +1

B +2

C +3

D +4

10 Ammonium nitrate is added to substance W and heated. A gas is liberated that turns 
moist red litmus paper blue. 

What is substance W likely to be?

A acid

B alkali

C metal

D indicator

11 Samples of three oxides, T, U and V, are added separately to dilute hydrochloric acid 
and aqueous sodium hydroxide. 

T and U react with dilute hydrochloric acid but V does not react. 
U and V react with aqueous sodium hydroxide but T does not react. 

What is the nature of oxides T, U and V?

type of oxide

acidic amphoteric basic

A T U V

B U T V

C V T U

D V U T

12 A solid element is easily cut with a knife and floats and darts about when placed in 
water. 
Which Group is this element found in?

A Group 0

B Group I

C Group V

D Group VII
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13 Which pair of reactants is best used to prepare a solution of potassium sulfate?

A potassium and dilute sulfuric acid

B potassium nitrate and sodium sulfate

C potassium nitrate and dilute sulfuric acid

D potassium hydroxide and dilute sulfuric acid

 
14 Which of the following metal(s) can be obtained by reduction with carbon?

sodium aluminium tin

A

B

C

D
 
 
15 Anhydrous calcium chloride is used as a drying agent while the alkaline pyrogallol 

absorbs oxygen and carbon dioxide gas. 

Clean air is passed through the apparatus shown below.

What gases are present in the air leaving the apparatus?

A nitrogen and argon

B nitrogen and hydrogen

C hydrogen and carbon dioxide

D hydrogen, nitrogen and argon
 
 
 
 
 
 
 
 

alkaline 
pyrogallol

clean 
air

anhydrous 
calcium 
chloride
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16 Which of the following gases lead to respiratory problems and breathing difficulties?
I. carbon monoxide
II. nitrogen dioxide
III. sulfur dioxide

A I only

B II only

C II and III only

D All of the above

 
17 Which of the following air pollutants is not found in car exhausts?

A sulfur dioxide

B nitrogen dioxide

C carbon monoxide

D unburnt hydrocarbons
 
 
18 What are the colours of the Group VII elements at room temperature and pressure down 

the Group?

A light green, pale yellow, reddish brown, black

B light green, pale yellow, black, reddish brown

C pale yellow, light green, reddish brown, black

D pale yellow, light green, black, reddish brown
 

 
19 The following set-up is used for the cracking of long chain hydrocarbons. 

Which of the following is a suitable catalyst?

A silicon chloride

B aluminium oxide

C aluminium nitrate

D ammonium nitrate

hydrocarbon

heat

catalyst

water

delivery 
tube
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20 The diagrams below show the structures of three compounds. 

Which compounds can be the products of the substitution reaction of ethane with 
chlorine?

A 1 and 2

B 1 and 3

C 2 and 3

D 1, 2 and 3
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Section A 

Answer all the questions in the spaces provided.

1 When solid sodium chloride is heated from room temperature to 1500°C, it undergoes the 
following processes. 

NaCl (s)                           NaCl (l)                             NaCl (g)                      

(a) Name processes 1 and 2. 

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

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

(b) Describe the arrangement and movement of particles in sodium chloride after process 
2.     

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

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

(c) Draw the dot-and-cross diagram of sodium chloride, showing only the valence electrons.

                                                                                                                                    [1]

(d) A sample of sodium chloride crystals is mixed with solid sodium carbonate. Jerry adds 
water to the mixture before filtering. 

Explain why Jerry is unable to separate the mixture with his method. 

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

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

process 1 process 2
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2 The atomic radius (in picometre) of Group VII elements and their boiling points are tabulated 
below.  

Group VII element atomic radius (pm) boiling point (°C)

fluorine 42 -190

chlorine 80 -15

bromine 98 65

iodine 120 165

(a) Using the grid below, plot a best-fit line graph of boiling point against atomic radius. [2]

(b) State the relationship between atomic radius and boiling point of the Group VII elements.

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

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

atomic 
radius 
(pm)

boiling 
point 
(°C)

50

100

150

-50

-100

-150

40 60 80 100 120 140

0
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(c) Chlorine gas is bubbled into a solution of potassium bromide. Explain why a reaction 
takes place. 

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

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

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

3 Decane is a long chain hydrocarbon that undergoes cracking as shown in the flow chart below.

(a) Identify W and X.

W: ……………………….

X: ……………………….. [2]

(b) State the conditions required for the addition reaction.

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

(c) Describe a chemical test that will determine if decane (C10H22) is a saturated or 
unsaturated compound and predict the observation.

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

Observation: ……………………………………………………………………………............

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

cracking

decane 
C10H22

C8H16 W X

addition reaction   

C2H6 lighted splint 
extinguishes with a 

‘pop’ sound
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Section B 

Answer any two questions in the spaces provided.

4 The ore that zinc is extracted from is called zinc blende (ZnS). The process of zinc extraction 
is similar to iron extraction and is carried out in a Blast Furnace as shown below. 

The main reactions that take place in the extraction of zinc from zinc blende is as shown. 
Reaction 1: Zinc blende first reacts with oxygen to form zinc oxide and sulfur dioxide.
Reaction 2: Zinc oxide then reacts with carbon monoxide to obtain zinc metal and carbon 

dioxide. 

(a) Write the balanced chemical equation for Reaction 2.

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

(b) State the main purpose of adding limestone. 

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

(c) The chemical equation for Reaction 1 is shown below.

2ZnS (s) + 3O2 (g) 2ZnO (s) + 2SO2 (g)

Calculate the mass of oxygen required for complete reaction of 50 kg of zinc blende.

[3]

zinc blende, coke, 
limestone

hot
air

hot
air
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(d) Scrap zinc is often recycled in order to save finite zinc which will otherwise be depleted 
eventually. 

Give one other reason for recycling scrap zinc. 

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

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

(e) Zinc forms a number of useful salts. An example would be zinc carbonate, which is used 
as a pigment in cosmetics and lotions. 

Describe how a pure and dry sample of zinc carbonate can be prepared using two
suitable reagents. 

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

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

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

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

………………………………………………………………………………………………... [2]
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5 Crude oil is separated into different fractions as shown in the diagram below. 

(a) Describe how the different fractions of crude oil are separated and collected from the 
set-up above.

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

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

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

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

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

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

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

(b) Name fraction Z and state its use. 

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

Z
heater

crude 
oil
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(c) The structural formulae of two different molecules found in the fraction collected at the 
top of the column (petroleum gas) are shown below. 

                    molecule J                                               molecule K
                         

(i) Explain why molecules of K have a higher boiling point compared to molecules of 
J.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

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

(ii) Comment on the electrical conductivity of both molecules J and K.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

………………………………………………………………………………………….[2]
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6 Alcohols are a family of organic compounds with the functional group –O–H. The table below 
shows some information of the first 4 members.

number of 
carbon atoms

name molecular formula boiling point (°C)

1 methanol CH3OH 65
2 ethanol C2H5OH 79
3 C3H7OH 97
4 butanol C4H9OH 117

(a) Using the information provided, give two reasons why the members belong to the same 
homologous series. 

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

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

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

(b) Name the third member alcohol, C3H7OH. 

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

(c) Suggest the full structural formula of methanol.

[1]

(d) A student makes the following claim:

“An example of a hydrocarbon is alcohol.”

State if the claim is correct and explain your answer. 

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

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

………………………………………………………………………………………………... [2]
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(e) Aside from melting and boiling point, predict one other trend in physical property of 
alcohols as the number of carbon atoms increases.

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

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

(f) Write the balanced chemical equation for the incomplete combustion of methanol to give 
carbon monoxide and water.

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

End of Paper
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KSS / MYE (2018) / Sec 4 Normal Academic / Chemistry / Suggested Answers 

Section A: MCQs (10 marks) 

1 D 6 C 11 D 16 D 

2 A 7 A 12 B 17 A 

3 D 8 C 13 D 18 C 

4 C 9 B 14 B 19 B 

5 C 10 B 15 A 20 D 

Section B: Structured Questions (30 marks) 
1 (a) Process 1: melting 

Process 2: boiling 1 m 
(b) The particles are spread far apart in a disorderly arrangement, 

and move rapidly and randomly in all directions. 1 m 
(c) 1 m 

(d) Both sodium chloride and sodium carbonate are soluble and their solutions will 
pass through the filter paper. 

1 m 

2 (a) 1 m – plot points correctly 
1 m – draw straight line passing through all points 

2 m 

(b) As the atomic radius increases, the boiling point increases. 1 m 
(c) Chlorine, being more reactive than bromine,  

gains electrons more readily and is able to displace bromine from potassium 
bromide to form potassium chloride and bromine.  

1 m 
1 m 

3 (a) Nickel catalyst, 2000C 1 m 
(b) W: C2H4 / ethene 

X: H2 / hydrogen 
1 m 
1 m 

(c) Test: Add aqueous bromine into decane.  
Observation: Reddish brown aqueous bromine will remain reddish brown. 

1 m 
1 m 

4 (a) ZnO + CO  Zn + CO2 1 m 
(b) To remove acidic impurities. 1 m 
(c) Mass of ZnS = 50 x 1000 

      = 50000 g 
No. of moles of ZnS = 50000/(65+32) 

       = 515.46 moles (5 s.f.) 1 m 
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3 D 8 C 13 D 18 C

4 C 9 B 14 B 19 BB

5 C 10 B 15 A 20 DD

Section B: Structured Questions (30 marks)
1 (a) Process 1: melting

Process 2: boiling 11 m
(b) The particles are spread far apart in a disorderly arrangeeeemmememememememeemememememmemememememmemememmmmemememmemem nt,

and move rapidly and randomly in all directions. 1 m
(c) 1 m

(d) Both sodium chloride andd ssododiuium m cacarbrbononatate e arare e soluble and their solutions will 
pass through the filter papeper.r

1 m

2 (a) 1 m – plplot ppoiointnts corrrecectltlyy
1 mm – drawaw straighghtt lilinene ppasassisingng through all points

2 m

(b) AsAs tthehe atomiic c raradidiusus iincncrereasa es, the boiling point increases. 1 m
(c) Chlorine,, bebeiningg momorere rreeactive than bromine,

gagaini s s elelecectrtronons s momore readily and is able to displace bromine from potassium 
brbromomidi e toto ffororm m potassium chloride and bromine. 

1 m
1 m

3 (a) NiNickc elel ccatatala yst, 2000C 1 m
(b) W:W: CC22HH4 / ethene

X: H2 / hydrogen
1 m
1 m

(c) Test: Add aqueous bromine into decane. 
Ob ti R ddi h b b i ill i ddi h b

1 m
1
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Comparing mole ratio ZnS : O2 
  2   : 3  

No. of moles of O2 = 515.46/2 x 3 
   = 773.20 moles 

Mass of O2  = 773.20 x (16x2) 
    = 24742 g 
    = 24800 g (3 s.f.) 

1 m 
allow 
ecf 
1 m 

(d) To prevent land pollution as landfills are required to bury scrap zinc. / 
To save finite fossil fuels which is otherwise used in the extraction of zinc. 

1 m 

(e) Mix aqueous zinc nitrate and aqueous sodium carbonate. 
Filter mixture to obtain the residue. 
Wash and dry between pieces of filter paper.  

1 m 

1 m 
5 (a) Crude oil is heated and vapourised.  

Then, the vapours rise up the column and are separated based on different 
boiling points. 
The fraction with the lowest boiling point is cooled, condensed and collected at 
the top of the column, while the fraction with the highest boiling point is cooled, 
condensed and collected at the bottom  of the column.  

1 m 

1 m 

1 m 
(b) Bitumen, to make road surfaces 1 m 
(c)(i) K molecules are bigger and have stronger intermolecular forces of attraction. 

More energy is required to overcome the forces of attraction. 
Therefore, it will have a higher boiling point.  

1 m 
1 m 

(c)(ii) Both molecules cannot conduct electricity in any state  
due to the absence of free mobile electrons or ions to carry charges. 

1 m 
1 m 

6 (a) Alcohols are a family of organic compounds with  
the same functional group (-OH),  
the same general formula (CnH2n+1OH),  
show a gradual change in physical properties (such as boiling point). 

2 m 
(any 
2) 

(b) propanol 1 m 
(c) 1 m 

(d) The claim is not correct.  
A hydrocarbon is an organic compound containing only hydrogen and carbon, 
but alcohol has an oxygen atom in its molecule. 

1 m 

1 m 
(e) As the number of carbon atoms increases, 

Flammability decreases 
Viscosity increases, 
Density increases 

1 m 
(any) 

(f) CH3OH + O2  CO + 2H2O 1 m 
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(d) To prevent land pollution as landfills are required to bury scrap zinc. /
To save finite fossil fuels which is otherwise used in the extraction of zinc. 

1 m

(e) Mix aqueous zinc nitrate and aqueous sodium carbonate.
Filter mixture to obtain the residue.
Wash and dry between pieces of filter paper.

1 m

1 m
5 (a) Crude oil is heated and vapourised.

Then, the vapours rise up the column and are separated basedd oonn didifffferrent
boiling points.
The fraction with the lowest boiling point is cooled, condensnsssssedededededdeeeeeee aaaaaandndndndndnddndndddnddndddddddddddddddddddddddddddddddddddddddddddddddnnnddddddd cccccololololllected aaaatttt 
the top of the column, while the fraction with the highesssstttt bbbobobobbobobobooboboboboboboboboboobobooboboboboboboooboboboooobobobooboobobobobobobobobobobobooboobobooobooooobobbbbooooobobooboboobobobobbbboooobobobbobbbbbbobbbb ililiiiilililiiilllilililiilillliiiiiiilililililiiiiliiiiiililililiiliilllililllllllllllllliiililililiiilli ininninininnnininnnnnnininnninninnnininininnnnnnnnninninninininnnnninnnnininnnninnininnnnnnnnniiniiiiiiininininnnnnnnnnnnnnnnnnggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg popopopoppopoopopopopopopopopopopoppppopopopopoopopopopopopoopopopoppooopoopppppppppppppppppppppoppppppppoppppppoppppoppopppopppppppp iinininiiiiiiiiinnnntttttttt iis cooleed,d, 
condensed and collected at the bottom of the columummmmmmmmmmmmmmmmmmmmmmmmmnnnnn.nnnnnnn.n.nnnn.nn.nnn.n.n.n.nnnn.n.n.n.nnnnn.nnn.nnnnnn.nnnn.nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn  

1 m

11 mm 

11 mm
(b) Bitumen, to make road surfaces 11 m
(c)(i) K molecules are bigger and have stronger intermolel cucucucucuucucucuccuuucuccucuuuuuuulalalalaaaaaaaaaalalaaaalalallalalalalaaaaaalalaaaaaaaaaaallaaalalaaalaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr r rrrrrrrrrrrrrrrrrrrrr rrr rrrr fofofofoofofofofofofofoofofofofofoffofofofofofofofofofofofofofofofofofofofofofoofofofofofofofofoofofooofooooofofofoooofooooofofofoooooooooffffofoffffffffffffffffffffffffff rcrcrrrcrcrrrrrrrrrcrrcrrcrrcrcrcrcrccrccrcrcrcrcrcrcrcrcrrccrcrcrcrcrccrccceeeeeeeeeseeeeeeeeeeeeeeeeeeee  of atatatatttracacacaction.

More energy is required to overcome the forces of attraction.
Therefore, it will have a higher boiling point.

11 m
1 m

(c)(ii) Both molecules cannot conduct electricity in any stat te 
due to the absence of free mobile electrons or ions too cacarrr y charges.s  

1 m
1 m

6 (a) Alcohols are a family of orggananici  como popounds withh
the same functional group ((-OH), 
the same general formula (CCnHH2n+11OHOH), 
show a gradual change in phyh siical prpropoperertitieses ((susuch as boiling point).

2 m
(any 
2)

(b) propanol 1 m
(c) 1 m

(d) Thhe claimm iss nonot t cocorrrrece t.
A A hyhydrdrococarrbobonn isis an organic compound containing only hydrogen and carbon,
bubut t alalcohohol l hah s an oxygen atom in its molecule.

1 m

1 m
(e) AsAs tthehe nnumu ber of carbon atoms increases, 

FlFlamammability decreases
Viscosity increases,
Density increases

1 m
(any)
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Paper 3
Answer all the questions in this paper on the separate Answer Sheet. 

The total mark for this section is 20. 

1 The diagram shows a chromatogram obtained from three different inks, X, Y 
and Z.

How many different yellow dyes are present in the inks?

A 1 B 2
C 3 D 4

2 Which row describes the test for hydrogen?

test observation
A glowing splint relights
B limewater white precipitate forms
C red litmus turns blue
D lighted splint flame extinguished with a ‘pop’ sound

3 The nucleus of an atom has neutrons and protons. Electrons are found in 
different shells around the nucleus. 
Which statement correctly describes an atom?

A Neutrons and electrons have the same relative mass.
B The nucleus contains most of the mass of an atom.
C The protons and electrons repel each other.
D The nucleus has a neutral charge.

4 Which substance is a solid at 20 oC?

melting point/ oC boiling point/ oC
A -117 78
B -93 69
C 0 100
D 36 130

x x x 
ink X ink Y ink Z

yellow yellow

yellow yellow

redred

blue
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5 The diagrams show the arrangement of particles in four substances labelled R,

S, T and U.

          R                               S                              T                             U

Which row correctly describes these four substances?

R S T U
A compound compound element compound
B element compound compound mixture
C element mixture compound compound
D compound mixture element mixture

6 What change occurs when an atom forms a positive ion?

A An electron is added.
B An electron is removed.
C A proton is added
D A proton is removed.

7 The dot-and-cross diagram shows a molecule of phosphorus trichloride. 

In the molecule of phosphorus trichloride, 

A the phosphorus atom and chlorine atoms share three pairs of electrons.
B the phosphorus atom and chlorine atoms share three pairs of protons.
C the phosphorus atom gives the chlorine atoms three protons.
D the phosphorus atom gives the chlorine atoms three electrons.

P Cl

Cl

Cl
x x

x

x x
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8 What is the relative molecular mass of a fluorine molecule, F2?

A 9
B 18
C 19
D 38

9 A hydrocarbon CxHy has a relative molecular mass of 44.
What are the values of x and y?

x y
A 3 6
B 3 8
C 6 3
D 6 6

10 Salts can be prepared by reacting dilute hydrochloric acid with

1. a metal,
2. a metal oxide,
3. a metal carbonate.

Which reactants can be used with dilute hydrochloric acid to prepare copper(II) 
chloride?

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3

11 For which acid-base reaction is the titration method used?

A an insoluble acid with an insoluble base
B an insoluble acid with a soluble base
C a soluble acid with an insoluble base
D a soluble acid with a soluble base

12 Which compound contains three different non-metallic elements?

A C2H5Br B LiBH4 C Na2CO3 D KNO3
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13 Which property of an element determines its position in the Periodic Table?

A mass number
B proton number
C neutron number
D nucleon number

14 Which diagram represents the arrangement of atoms in an alloy?

15 Which substance has the properties of a metallic element?

melting point/ oC boiling point/ oC heat conductivity
A -102 -34 good
B -102 -34 poor
C 1535 2750 good
D 1535 2750 poor

16 Which of the following is a property of all metals?

A They conduct electricity.
B They are soluble in water.
C They have high melting points.
D They react with dilute sulfuric acid

17 What is the volume of oxygen in 100 cm3 of air measured at room 
temperature?

A 10 cm3

B 20 cm3

C 80 cm3

D 100 cm3

A                            B                           C                          D
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18 The experiment shown in the diagram is set up.

The apparatus is left for one month.  
The water level rises the most in the tube containing

A nitrogen.
B hydrogen.
C air.
D oxygen.

19 Which bar chart best represents the approximate composition by volume of air?

20 The diagram shows a fractionating column.
Which fraction is used for making roads?

g

g
A

B

C

D

A                   B              C                     D
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Paper 4 (Section A) 
Answer all the questions in this section. 

The total mark for this section is 14.

1 Ethanol boils at 78 °C, butanol boils at 118 °C and water boils at 100 °C. The 
following apparatus was set up to separate a mixture of these three liquids.

(a) What is the name of this method of separation? [1]

_______________________________________________________

(b) Name the apparatus labelled P. [1]

_______________________________________________________

(c) Name the three liquids, ethanol, butanol and water, that will be 
collected as the distillate in the correct sequence.

[1]

sequence of 
substance collected 1st 2nd 3rd

name of liquid
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2 The diagram below shows the extraction of iron in a blast furnace.

(a) (i) State the chemical names of the three starting materials added 
at A.

[2]

________________ and ______________ and _____________

(ii) Suggest the identity of two gases present in the waste gases. [1]

________________________ and _______________________

(b) Write the balanced chemical equation for the reaction to produce 
substance B.

[2]

_______________________________________________________

3 The formulae of ionic compounds can be deduced from the charges on the ions 
present. The following list shows the symbols of some common ions.

Na+ Mg2+ Al3+ 

Br- O2- CO32- 

Write the chemical formula and calculate the relative molecular mass for 
each of the following compounds.

[6]

chemical name chemical formulae relative molecular mass

sodium oxide

magnesium bromide

aluminium carbonate

A

hot air
BC

hot air

waste gaseswaste gases
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Paper 4 (Section B)
Answer any two questions in this section in the spaces provided.

The total mark for this section is 16.

4 (a) Crude oil is a mixture of different hydrocarbons.

(i) Name the process by which liquids such as petrol and diesel are 
obtained from crude oil.

[1]

___________________________________________________

(ii) What physical property of all the fractions makes this separation 
process possible?

[1]

___________________________________________________

(b) The diagram shows the fractions obtained after the process named in (a)(i) 
was carried out. The fractions are labelled G, I, J, K, L, M and O.

(b) (i) Which of the letters G to O represents the fraction with the lowest 
boiling point?

[1]

___________________________________________________

(ii) Name one compound likely to be present in the fraction you 
named in (b)(i).

[1]

___________________________________________________

G

I

J

K

L

M

O
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(iii) Name the fraction L, and state its use. [2]

___________________________________________________

___________________________________________________

(iv) I undergoes complete combustion to produce water and a gas.
Name the gas produced and describe a test to identify it.

[2]

Name: _______________

Test: _______________________________________________

Observation: _________________________________________
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5 Five metals V, W, X, Y and Z are placed in a trough of cold water.
The results observed are shown in the diagram.

(a) Complete the table with the letters V, W, X, Y and Z to identify the 
given metals.

[3]

metal letter V, W, X, Y and Z
calcium

copper

magnesium

potassium

sodium

(b) Four of the metals react with cold water to produce a gas.

(i) Name the gas. [1]

___________________________________________________

(ii) Describe a test and its observation to identify this gas named in 
(b)(i).

[2]

Test: _______________________________________________

Observation: _________________________________________

(iii) Use a ‘dot and cross’ diagram to show the bonding in the 
compound named in (b)(i).

[2]
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6 Carbon monoxide and oxides of nitrogen are common pollutants in the air.

(a) Name a source of each pollutant and state one problem that each 
pollutant can cause.

(i) carbon monoxide [2]

source: _____________________________________________

problem: ____________________________________________

(ii) oxides of nitrogen [2]

source: _____________________________________________

problem: ____________________________________________

(b) Sulfur dioxide, SO2, is released into the atmosphere due to volcanic 
eruptions. The sulfur dioxide then reacts with water vapour and oxygen to 
produce sulfuric acid.

(i) Balance the chemical equation for the reaction. [1]

_______ SO2 +  _______ O2 + _______ H2O _______
H2SO4

(ii) The sulfur dioxide dissolves in rainwater to form acid rain. This 
phenomenon causes the decrease in pH levels of soils.

Describe a test to show that the soil is acidic. [2]

test: ________________________________________________

observation: _________________________________________

(iii) Name a substance farmers often add to soils to reduce its acidity. [1]

___________________________________________________

END OF PAPER
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Paper 3

1 2 3 4 5
B D B D D
6 7 8 9 10
B A D B C
11 12 13 14 15
D A B D C
16 17 18 19 20
A B D D D

Section A

1 a Fractional Distillation
b condenser
c 1st: ethanol, 2nd: water, 3rd: butanol

2 a iron(III) oxide, carbon and calcium carbonate
(1m for two correct)

b carbon dioxide/ carbon monoxide/ nitrogen/ argon/ oxygen
c Fe2O3 + 3 CO 2 Fe + 3 CO2

3 chemical name chemical formulae relative molecular mass

sodium oxide Na2O 62

magnesium bromide MgBr2 184

aluminium carbonate Al2(CO3)3 234

Section B

4 a i Fractional Distillation
ii Different boiling points

b i G
ii methane
iii Diesel.

Fuel for diesel engines
iv Name: carbon dioxide

test: bubble the gas through limewater/ calcium hydroxide
observation. If the gas is carbon dioxide, a white precipitate is formed.

5 a metal letter V, W, X, Y and Z
calcium W
copper X

magnesium Z
potassium Y

sodium V
2 correct- 1m, 4 correct- 2m, all correct- 3m

b i hydrogen
ii Test: insert a lighted splint into the test-tube
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Section A

1 a Fractional Distillation
b condenser
c 1st: ethanol, 2nd: water, 3rd: butanol

2 a iron(III) oxide, carbon and calcium carbonate
(1m for two correct)

b carbon dioxide/ carbon monoxide/ nitrogen/ aaaaaaaaaaaaaaaaaarrrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgggrggggrgrggrgrgrggrgrggrgrgrggrgrgrgrgrggrgrgggrgrgrgrggrggrgrgrgggrgrgggrgrggrggggrgrggrgrggrgggggrgrgggrgrggrgrggrgrgrrgrgggrrggggggggggggooonononononononononononononoonononononnononononononnononononononononononononononnonnonononononononnonononononnnononnnnnonnonononnnnnonnnnoonnnononnnoonnnnoonnonoooononononoononononoooooonoooonononooononnoonnnooonnoonnooooonnonnnnnooo ///////////////////////////////////////////////////// ////// /// /////////////// oxoxoxoxoxoxoxoxoxoxoxxoxoxoxoxoxoxoxoxoxoxoxoxoxxoxoxoxoxoxoxxoxoxoxoxoxoxoxoxoxoxoxoxxoxoxoxoxooxoxoxoxoxxoxoxoxoxooxoxoxoxoxxoxoxooxoxxxoooxxoooooxoxoxoxoxoxoxxooooxoxoxoxoxxoxooxooxxxxxxooooxoxoxxoxoooxoxxxxxxooooxxoxxxooxxxxxoxxxxxoxxxoxxxooxxxygygygygygygygygygygygyyyygygygygygygyggygggygygygygygygygygygyygygggygygygyyygyggygygyygggygygyggygygygygyyyyygygyyyygygyyygygyyyyyyggygygyyyggygygygggggygygyggggyggyggyggygygyggygygygyggygygygggggggyggggyygggyggyygyggygyyggygggyyyyggyyyggygggggyyggeneneneneneneee
c Fe2O3 + 3 CO 2 Fe + 3 CO2

3 chemical name chemical formulae rererereereeeeerereeeeeeerrreeeeeereeeeeeeeeelallalalalalalalalalalalalaalalalal ttive mmmmmmoooooolececececececularrrrrr mmmmmmasasasasasass

sodium oxide Na2O 626262626262

magnesium bromide MgMgBr2 184

aluminiuum carbonate AlAl2(COO3))3 234

Section B

4 a i Fracctitiononalal DDistilllatata ioionn
ii Differrenent boililininngg popoinintsts

b i GG
ii memeththt anannee
iii DiDieseselel.

Fuelel ffororo ddiesel engines
iv Name: carbon dioxide

test: bubble the gas through limewater/ calcium hydroxide
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Observation: If the gas is hydrogen, the lighted splint extinguishes with 
a  pop sound

iii

Deduct ½ m for each mistake, include legend
6 a i source- incomplete combustion of carbon containing fuels in motor 

vehicle engines
problem- poisonous as it forms a stable compound with haemoglobin in 
our blood, preventing it from carrying oxygen

ii source- lightning activities
problem- it combines with rainwater to form acid rain which damages 
buildings and lungs

b i 2, 1, 2, 2
ii Test: place moist both blue and red litmus paper into the soil.

Observation: red moist litmus paper remains red, blue litmus paper 
turns red. *accept any possible answers

iii calcium hydroxide
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Observation: If the gas is hydrogen, the lighteded ssplplinint extingnguiuishsheses with 
a pop sound

iii

Deduct ½ m for each mistake, includee legend
6 a i source- incomplete combustion of carboonn coc ntainingng fuels in motor 

vehicle engines
problem- poisonous asa  it foformrms aa sts abablele ccomompound with haemoglobin in
ouur blood, preventing g itit ffrorom caarrrryiyingng ooxyxygen

ii source- lightning actiiviv ties
problem- it combinees s wiwithth rraiainwnwataterer to form acid rain which damages 
buildings and lunggs

b i 2, 1, 2,2, 22
ii Testst:: plp ace mooisst t bobothth blue and red litmus paper into the soil.

Obseservatioion:n rreded mmoist litmus paper remains red, blue litmus paper 
tuurnrns s rered.d **acaccecept any possible answers

iii cacalcciuium m hyhydrdroxide
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5105/5107/4NA/PRELIM/18

1. Substance X can be condensed using a water-cooled condenser. 

What is the melting point and boiling point of this substance? 

melting point / °C boiling point / °C
A –78 –33
B –94 105
C –119 –1
D –130 36

2. Which apparatus is the most suitable to measure exactly 21.50 cm3 of a solution? 

A beaker B gas syringe

C burette D measuring cylinder

3. Which statement is likely to be a pure compound? 

A a colourless liquid which boils over a range of temperatures from 27°C to 40°C 

B a grey substance which can be separated using a magnet

C green crystals which melt at 80°C

D a suspension which leaves a residue during filtration
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5105/5107/4NA/PRELIM/18 [Turn over

4. The following apparatus was used to separate a mixture of three miscible liquids, 
P, Q and R. The boiling points of the three liquids are 80°C, 53°C and 108°C 
respectively. 

Which graph correctly indicates the thermometer reading when the mixture is heated 
from room temperature to 80°C?

A B 

C D 

thermometer

water in

water out

heat

distillate
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5105/5107/4NA/PRELIM/18

5. An isotope of element X has a nucleon number of 40 and 19 protons. What is 
element X?

A argon B cobalt 

C calcium D potassium 

6. A particle consists of two electrons, three protons and four neutrons. Which 
statements are true? 

(i) It has a charge of +1.

(ii) It has a nucleon number of four. 

(iii) It has a proton number of three. 

A (i) and (ii) only B (i) and (iii) only

C (ii) and (iii) only D (i), (ii) and (iii) only 

The diagram below represents one molecule of a compound. 

Use the above diagram to answer questions 7 and 8. 

7. What is the formula of the compound? 

A PQ3PQ2RPQ3 B Q3P9R

C QP3QP2RQP3 D Q3P6R3
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5105/5107/4NA/PRELIM/18 [Turn over

8. What is the relative molecular mass of the compound given the new key as shown 
below? 

A 60 B 61

C 90 D 126

9. What is the ionic equation of the chemical reaction between sodium hydroxide and 
hydrochloric acid? 

A H+ (aq) + OH- (aq) H2O (l)

B NaOH (aq) + HCI (aq) NaCI (aq) + H2O (l)

C Na+ (aq) + OH- (aq) NaOH (aq)

D H+ (aq) + CI- (aq) H2O (l)

10. Magnesium reacts with dilute nitric acid to form a salt and hydrogen gas. The 
chemical equation is shown below. 

Mg + 2HNO3 Mg(NO3)2 + H2

What is the mass of magnesium nitrate formed with 96 g of magnesium metal? 
  

A 24 g B 148 g

C 444 g D 592 g
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5105/5107/4NA/PRELIM/18

11. Which oxide reacts with both an acid and a base to form a salt? 

A aluminium oxide B calcium oxide

C sulfur dioxide D nitrogen monoxide 

12. An excess of sodium hydroxide solution is added to an aqueous solution of salt X and 
the mixture is boiled. Ammonia gas is given off. What is salt X? 

A ammonium chloride B sodium sulfate 

C calcium nitrate D magnesium carbonate 

13. The diagram below shows an outline of the Periodic Table. 

Which two elements have similar chemical properties? 

A X and W B V and X
C Y and Z D W and Y
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5105/5107/4NA/PRELIM/18 [Turn over

14. When sodium reacts with water, a solution and a gas are produced. 

The solution is tested with litmus papers and the gas is tested with a splint. What are 
the expected observations? 

litmus paper splint

A blue to red glowing splint relights

B blue to red lighted splint “pops”

C red to blue glowing splint relights

D red to blue lighted splint “pops”

15. Which is the correct statement for both chlorine and iodine? 

A They are diatomic molecules.

B They are gases at room temperature and pressure. 

C They are colourless liquids.

D There are very soluble in water. 

16. Which is the main constituent of natural gas? 

A oxygen B ethane

C methane D nitrogen
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5105/5107/4NA/PRELIM/18

phosphorus

water

a graduated 
tube containing 
200 cm3 of air

17. Carbon monoxide is a pollutant emitted from car exhausts. Which property makes it 
harmful to humans? 

A It has no colour, taste or smell. 

B It irritates the eyes. 

C It forms a stable compound with blood. 

D It combines with haemoglobin in the blood. 

18. An apparatus is used to measure the percentage of oxygen in air. Phosphorus reacts 
with oxygen in the air to form phosphorus(V) oxide. 

The initial volume of air in the tube is 200 cm3. What is the volume of gas remaining in 
the apparatus after the reaction? 

A 42 cm3 B 100 cm3

C 158 cm3 D 200 cm3
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19. Which list shows a homologous series? 

A B
name formula name formula

ethane C2H6 ethane C2H6 

propane C3H8 propene C3H6

butane C4H10 butene C4H8

C D
name formula name formula

lithium Li water H2O

sodium Na ice H2O

potassium K steam H2O

20. A student investigated the reaction of vegetable oils with hydrogen. 
100 cm3 of hydrogen was bubbled through 1 g samples of four different vegetable oils. 
The volume of hydrogen remaining after each experiment was recorded. 

vegetable oil volume of hydrogen remaining/ cm3

P 100

Q 87
R 63

S 0 

Which vegetable oil(s) is / are unsaturated? 

A P, Q and R only B Q and R only

C Q, R and S only D S only

- End of Paper 3 -
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Section A [14 marks]
Answer all the questions in the spaces provided.

1 The diagram shows the results of an experiment to separate and identify the 
colours present in two paints, A and B.

Substances C, D, E and F are single colours. 

(a) State one difference and one similarity between paints A and B.

Difference: ………………………………………………………………………..

…………………………………………………………………………………….. 

Similarity: …………………………………………………………………………

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

(b) Which coloured substances are present in paint A?

…………………………………………………………………………………….. [1]
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2 The diagrams below show elements, compounds and mixtures. 

State the letter(s) for the diagram(s) which matches the descriptions below. 

(a) an element                                                                   ……………………… [1]

(b) a mixture of an element and a compound                   ……………………… [1]
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3 In industries, magnesium oxide is used to line the interior of machines as it is 
heat resistant. 

(a) In the space below, draw a dot-and-cross diagram to represent 
magnesium oxide, showing all electrons.

[2]

(b) With reference to its structure and bonding, explain why magnesium oxide 
is used to line the interior of machines. 

……………………………………………………………………………………..

…………………………………………………………………………………….. 

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

4 Iron is extracted from its ore in a Blast Furnace. 

(a) Complete the labels in the figure below. 

[2]
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(b) Five metals – V, W, X, Y and Z, are placed in a trough of cold water. The 
results observed are shown in the diagram below. 

(i) Complete the table to identify metals V, W, X, Y and Z.

metal letter V, W, X, Y or Z

calcium

copper

magnesium

potassium

sodium
[2]

(ii) Write a balanced chemical equation for the reaction between sodium 
and cold water. 

………………………………………………………………………………. [1]
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Section B [16 marks]

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

5 Iron(II) chloride can be made by reacting with dilute hydrochloric acid with an 
excess of powdered iron(II) carbonate. 

(a) Explain why an excess of iron(II) carbonate has to be used. 

……………………………………………………………………………………..

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

(b) In the reaction between iron(II) carbonate and dilute hydrochloric acid, a 
gas is produced. 

Name the gas and describe a positive test to identify the gas. 

Name of gas: …………………………………………………………………….

Test for gas: ……………………………………………………………………...

Observation: …………………………………………………………………...... [2]

(c) The liquid from step 3 is allowed to stand for some time to allow crystals
to grow. 

Describe the subsequent steps that are needed in order to obtain a dry 
sample of the iron(II) chloride crystals. 

……………………………………………………………………………………..

…………………………………………………………………………………….. 

…………………………………………………………………………………….. [2]
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(d) Explain why crystallisation is not a necessary step for obtaining the dry 
salt of silver chloride. 

……………………………………………………………………………………..

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

(e) An article describes the method of making iced-coffee (cold-brew). 

“Cold-brew involves soaking coffee beans in room-temperature water 
over a long time to extract the coffee. It is then distilled and served over 
ice. It removes the need to use hot water to extract coffee, which tends to 
“bring out” the acids in coffee beans. Some people prefer the absence of 
the sour taste in such coffees.” 

Describe a simple method that can be used to verify the claim that 
cold-brew method produces coffee that is less acidic. 

……………………………………………………………………………………..

…………………………………………………………………………………….. 

…………………………………………………………………………………….. [2]
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6 (a) Bronze is made up of two different metals. It consists of 88% copper and 
12% tin. 

(i) What is the name given to a mixture of metals? 

…………………………………………………………………………….. [1]

(ii) Using the arrangement and structure of the atoms, explain why 
bronze is used to make statues and medals rather than using pure 
copper or pure tin. 

……………………………………………………………………………..

…………………………………………………………………………….. 

…………………………………………………………………………….. [2]

(iii) In the box below, draw the arrangement of the atoms in bronze. 

copper atom

                                                                                    tin atom

[1]
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(b) Three conical flasks labelled A, B and C were each filled with 50 cm3 of 
dilute hydrochloric acid. 

10 g of metals X, Y and Z were placed in the respective conical flasks as 
shown below. 

After 5 minutes, the metals X, Y and Z were removed from the conical 
flasks. The metals were dried and weighed. The masses of the metals 
before and after placing in the conical flasks were recorded in the table 
below. 

Mass of X / g Mass of Y / g Mass of Z / g

before 5.0 5.0 5.0

after 2.4 5.0 3.6

(i) Arrange the metals X, Y and Z in decreasing order of reactivity. 

…………………………………………………………………………….. [1]

(ii) Suggest a possible identity for metal Y. Explain your answer. 

……………………………………………………………………………..

…………………………………………………………………………….. [2]

(iii) If Z is zinc, construct a balanced chemical equation between Z and
dilute hydrochloric acid. 

…………………………………………………………………………….. [1]
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7 Crude oil can be separated into various fractions through fractional distillation. 

(a) Which fraction has the lowest boiling point? 

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

(b) The molecular formula of one of the hydrocarbons present in the various 
fractions is propene, C3H6.

(i) Draw the structural formula of propene. 

[1]

(ii) Propene undergoes a reaction with hydrogen. State the name of 
this type of reaction and describe the conditions required for the 
reaction to take place. 

Name of reaction: ……………………………………………………….. 

Conditions required: …………………………………………………….. [2]

(c) Unburnt hydrocarbons can get into the air from the incomplete 
combustion of fossil fuels. 

The table below shows the concentration of hydrocarbons in the air in a 
city from 2007 to 2011. The concentration is measured in parts per billion 
(ppb). 

year concentration / ppb
2007 1930

2008 1650

2009 1670

2010 1550

2011 1410
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(i) Plot a graph of concentration of hydrocarbons in the air against the
year based on the data provided in the table. 

Draw a line of best fit for your plotted points. 

[2]

Year

Concentration/ppb

1300
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(ii) Describe, using the information from the graph, the general trend of 
the concentrations of hydrocarbons in the air over the years. 

……………………………………………………………………………..

…………………………………………………………………………….. [2]

- End of Paper 4 - 

1300
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ASSUMPTION ENGLISH SCHOOL
PRELIMINARY EXAMINATION 2018 

SCIENCE (CHEMISTRY)  
Paper 3

1 2 3 4 5 6 7 8 9 10

D C C B D B C A A D 
11 12 13 14 15 16 17 18 19 20

A A D D A C D C A C 

Paper 4 – Section A

1 (a) Difference: 
Paint A is made up of 3 colours whereas Paint B is made up of
2 colours.
Paint A is made up of colours C and D which are not found in
Paint B.
Paint B contains colour F which is not found in Paint A.

Similarity: 
Both Paints A and B both contain colour E.

1 difference: [1] 
1 similarity:   [1]

(b) Coloured substances C, D and E. [1]
2 (a) C, D [1]

(b) B [1]
3 (a)

Correct electron diagram of Magnesium cation: [1]
Correct electron diagram of Oxide anion:           [1]

(b) Magnesium oxide has strong electrostatic forces of attraction 
between oppositely-charged ions which require large amount of 
heat energy to overcome it. Therefore, it has a high melting point 
and can withstand high temperatures. 

[1]
[1]
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A A D D A C D C A C 

Paper 4 – Section A

1 (a) Difference:
Paint A is made up of 3 colours whereas Paintntntntntnt BBBBBB iiiiiis mmmmmmadee uuuuuup p p p p p ofofofofofof
2 colours.
Paint A is made up of colours C and D D D D D D wwwhwhwhwhwhwhwhwhwhwhwhwwhwwwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhhhwhhwhhhhhwhwhhwhhwhhhhhwhwhwhwhwhwhwhwhwhwhwhhhwhwwwwwhwhwwhwhwhwwhwwwwwwwhwwwwwhwwhhwwwwhwwhhwhwhhwhwwhhwhhhwhhhhhwhhhwwhhhhwhhwwhhhwhhicicicicicicccccccciccicicccicicciccicicciciciccccicciccccciccicccciciciciciciccicicccicciccccccicccciciccccicccccicciciccccciccciciiicicicciiiiiiciiciicccccccccccccccccccicccchhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh araraararararararararaararararararararaaraaaarararararaararararaaaaaaraararararararrararaaraaaaaarrrrraraaraaarararaarararrararararaararararaaaaaaarararrararaaaaarrrararaaarararaaarrararraaaaaaaaraaaarraaaaaaaaraaaaaaaaraaaraaareeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee nnnnnonn t fooooounununununundddddd inininininin
Paint B.
Paint B contains colour F which is not foundndndndndnddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnn nnnnnnnnnnn nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn PPPPPPPPPPPaPaPaPaPaPPaPPPPPPPPPPPPPPaPPPPPPPPPPPPPPPPPPPaPaPPPPPaPaPPPPPPPPPPPPaPaPPPPPPPPaPaPPPPPaPaPPPPPPPaPaPaPPPPaPPPaPPPPPPPPPPPPPPPPPPPPaPaPPP iiiiiiiiiniiiii t A.A.AAAA

Similarity: 
Both Paints A and B both contain colour E.

1 difference: [1]
1 similarity:   [1]

(b) Coloured substances C, DD aandn EE.. [1]
2 (a) C, D [1]

(b) B [1]
3 (a)
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4 (a) 1. Limestone / Calcium carbonate
3. Haematite / Iron(III) oxide
4. Molten slag
5. Molten iron

Every 2 correct labels: [1]
Total: [2]

(b) (i) metal letter V, W, X, Y or Z
calcium W 

copper X 

magnesium Z 

potassium Y 

sodium V 

5 correct:       [2] 
3 – 4 correct: [1]
0 – 2 correct: [0]

(ii) 2Na + 2H2O 2NaOH + H2 [1]

Paper 4 – Section B

4 (a) To ensure that all the acid has been reacted. [1]
(b) Name of gas: carbon dioxide gas 

Test for gas: Bubble the gas through limewater. A white precipitate is 
formed. 

[1]

[1]
(c) 1. Filter the mixture to remove crystals.

2. Wash the crystals with a little distilled water.
3. Dry the crystals between sheets of filter paper.

3 correct steps:  [2]
2 correct steps:  [1]
0-1 correct step: [0]

(d) Silver chloride is already an insoluble salt and can be obtained by 
filtration. [1]

(e) Method 1: Use of universal indicator solution / paper

The cold-brew coffee will show a yellow colour while the hot brew 
coffee will show an orange colour. 

Method 2: Use of a pH meter

The pH of the cold-brew coffee will be higher than that of a hot brew 
coffee.

Method used:       [1] 
Expected results: [1]

www.KiasuExamPaper.com

copper X

magnesium Z

potassium Y

sodium V 

5 correct:       [2] 
3 – 4 correct: [1]
0 – 2 correct: [0]

(ii) 2Na + 2H2O 2NaOH + H2 [1]

Paper 4 – Section B

4 (a) To ensure that all the acid hahas beb ene  reacteded.. [1]
(b) Name of gas: carbon dioxided ggasa  

Test for gas: Bubble the ggass thrrououghghh llimimewe ater. A white precipitate is 
formed.

[1]

[1]
(c( ) 1. Filter the mixture to remomovevev  cryststala s.

2. Wash thee ccryryststals wiwithth aa llitittltle e distilled water.
3. Dry thhe e crcrysystals bbbetetweweenen ssheets of filter paper.

3 coorrrereectct ssstetepsps:: [[2]2
2 corrrrr ecect t ststepeps:  [1]
0-1 corrrrecect t step: [0]

(d) Silver chloride is already an insoluble salt and can be obtained by 
filtration. [1]
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5 (a) (i) Alloy [1]
(ii) In an alloy, the atoms of different metals have different sizes,

leading to a disorderly arrangement. 

When a force is applied, the atoms of different sizes cannot slide 
over each other easily.  

This makes bronze stronger and harder than pure copper or pure 
tin. 

[1]

[1]

(iii)

[1]
(b) (i) X, Z, Y [1]

(ii) Y is copper / silver / gold / platinum. 

Y is an unreactive metal as it did not react with dilute 
hydrochloric acid. 

[1]

[1]
(iii) Zn + 2HCI ZnCI2 + H2 [1]

6 (a) Petroleum gas [1]
(b) (i)

[1]
(ii) Name of reaction: 

Hydrogenation / Addition reaction with hydrogen

Conditions required: 
200°C, Nickel catalyst

[1]

[1]
(c) (i)

Correct plotted points and axis: [1] 
Best-fit line:                                   [1]
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[1]
(b) (i) X, Z, Y [1]

(ii) Y is copper / silver / gold / platinum.

Y is an unreactive metal as ittt ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddiidiidididididdddiddidididdddididiiidiidddidididiiddidididddidiidididiidididddiiididididdddddiddidddddddididdddddddddiddidddddddddddddddidddidiiiiii nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnototototototototototototototototototototoototototototootootototototototototototototootootototototooooootootottototoototototototoooototototoooototttotottotottototooootttootttototttttoottotooottototttttootooootttootototoooooooooooooooooooooo rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreeaeeaeaeeaeaeeaeeaeaeeaeaeaeaeaeaeaeaaeaeeeeeeaeaeaeeaeaeeeaeaeeaeaeaeaeeaeaeaeaeaeaeeeeeeaeeeeeeaeeaeeaeeaaeaeaeeeeeeeeaeeeeeeeeeeeaeaeeeeaeeeeaeeaeaeaeeaeaee ctctctctccccccccccccccccc wiwithth ddili utute
hydrochloric acid. 

[1]

[1]
(iii) Zn + 2HCI ZnCI2 + H2 [1]

6 (a) Petroleum gas [1]
(b) (i)

[1]
(ii) Name of reaction:

Hydrogenation / Addidititionn rreaactctioionn wiwith hydrogen

Conditiionons s reququirireded::
2000°0°C,C, Nickekell cacatatalylystst

[1]

[1]
(c) (i)
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(ii) There is an overall decrease in the concentration of
hydrocarbons from 1930 ppb to 1410 ppb.

There is a slight increase in the concentration of hydrocarbons
from 2008 to 2009.

[1]

[1]
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(ii) There is an overall decrease in the cocococococoncncncncncncenenenenenentrattttttioioioioioionnnnnn ofofofofofof
hydrocarbons from 1930 ppb to 1410 ppb.
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from 2008 to 2009.

[1]

[1]
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2 

1 A solid is thought to be pure benzoic acid.

Which of the following is the best way to test its purity?

A Determine its density and compare it with the actual value.

B Determine its melting point.

C Measure its pH.

D Weigh it, burn it in oxygen, and then weigh the products. 

2 The diagram shows the apparatus used to separate hexane (boiling point 70°C) and 
haptane (boiling point 98°C).

Which graph would be obtained if the temperature at point T was plotted against the total 
volume of distillate collected? 

A B C D

)

T
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3 The table gives data about four substances. 

In which substance are the particles arranged randomly at room temperature?

melting point/°C boiling point/°C

A 120 10

B 10 40

C 650 1500

D 1800 2400

4 Which properties of a neutron are correct?
  

relative charge relative mass

A 1
1836
1

B 0
1836
1

C 0 1

D +1 1

5 Which diagram represents a mixture of an element and a compound?

A B C D
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6 The electronic structures of two atoms X and Y are shown. 

X and Y combine together to form a compound.

Which row describes the type of bonding and the formula of the compound? 

type of bonding formula

A covalent YX2

B covalent Y2X

C ionic YX2

D ionic Y2X

7 Copper and nitric acid react together to form copper (II) nitrate, nitrogen monoxide and 
water as shown below.

3Cu + 8HNO3 xCu(NO3)2 + 2NO + yH2O 

What values for x and y balance the equation?

x y

A 3 4

B 3 8

C 4 3

D 4 8
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5 

8 Two statements about isotopes are given.

1 Isotopes of the same element have the same number of protons. 

2 Isotopes of the same element have the same nucleon number.

Which of the following is true?

A Both statements are correct and statement 2 explains statement 1.

B Both statements are correct but statement 2 does not explain statement 1.

C Statement 1 is correct but statement 2 is not correct.

D Statement 2 is correct but statement 1 is not correct. 

9 The oxide of an element P was added separately to sulfuric acid and aqueous sodium
hydroxide.    

The word equations for the reactions are shown.

                P oxide + sulfuric acid P sulfate + water

                P oxide + sodium hydroxide no reaction

Which row describes P and its oxide?

P P oxide

A metal acidic

B metal basic

C non-metal acidic

D non-metal amphoteric
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10 A student tests four different solutions with Universal Indicator.

solution W X Y Z
colour with Universal Indicator blue violet green red

What are the pH values of the four solutions?

W X Y Z

A 2 7 4 1

B 4 8 9 5

C 9 13 7 2

D 12 14 5 8

11 Flowers of a hydrangea bush are blue when grown in acidic soil and pink when the soil 
is alkaline. 

Which substance should be added to the soil of a hydrangea with blue flowers so that it 
produces pink flowers? 

A calcium hydroxide

B calcium sulfate

C hydrochloric acid

D sodium chloride 

12 Element X is a solid at room temperature. 
It needs to lose one electron per atom to gain the electronic structure of a noble gas. 
It has the least reactivity with water in its group. 

What is X? 

A astatine

B caesium

C fluorine

D lithium 
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13 Four elements have the following electronic configurations. 

P 2.8.1

Q    2.8.2

R 2.8.6

S 2.8.8

Which statement is correct?

A All four elements are in the same group in the Periodic Table.

B All four elements are in the same period in the Periodic Table.

C P is a metal, but Q, R and S are non-metals.

D Q is a metal, but P, R and S are non-metals.

14 What is a property of all metals?

A They are soluble in water.

B They conduct electricity. 

C They have high melting points.

D They react with dilute sulfuric acid.

15 Part of the Periodic Table is shown.

Which two elements can react with iron (II) chloride separately to undergo a displacement 
reaction? 

A W and X

B W and Y

C X and Y

D Z and X
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16 The table gives the relative concentrations of polluting gases in the air in four different 
cities. 

In which city are limestone buildings most threatened by air pollution?

sulfur dioxide nitrogen dioxide methane

A 16 45 23

B 32 33 30

C 38 40 10

D 46 14 25

17 Kerosene, lubricating oil and naphtha are three fractions obtained when crude oil is 
distilled. 

Which of the following is the correct order for their boiling points?

            lowest                                                                       highest 
A kerosene lubricating oil naphtha

B kerosene naphtha lubricating oil

C lubricating oil kerosene naphtha

D naphtha kerosene lubricating oil

18 Two gases, X and Y, have the following properties. 

X dissolves in aqueous sodium hydroxide but Y is insoluble. 
Y burns in excess oxygen to give X and water only. 
Y does not decolourise aqueous bromine.   

What are gases X and Y? 

X Y

A carbon dioxide ethane

B carbon dioxide ethene

C carbon monoxide ethane

D carbon monoxide ethene
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19 A student investigated the reaction of vegetable oils with hydrogen.
100 cm3 of hydrogen was bubbled through 1 g samples of four different vegetable oils 
containing a suitable catalyst. 

The volume of hydrogen remaining after each experiment was recorded.

vegetable oil volume of hydrogen remaining/cm3

P 100
Q 85
R 61
S 0

  
Which vegetable oil(s) is/are unsaturated?

A P, Q and R

B Q and R only

C Q, R and S

D S only

20 A hydrocarbon, C16H34, is broken down during the process of cracking to produce ethene, 
another hydrocarbon X and hydrogen. 

The equation for the reaction is shown.

                                 C16H34 4C2H4 + X + H2

Which row describes hydrocarbon X? 

formula of X X belongs to the 
homologous series

A C8H28 alkane

B C8H16 alkene

C C14H28 alkene

D C14H30 alkane
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Section A 

Answer all the questions in the spaces provided.

1 The table lists the number of protons, neutrons and electrons in several 
different particles.

particle
(not chemical 

symbols) 

number of 
protons

number of 
neutrons

number of 
electrons

C 1 0 1
D 3 3 2
E 7 7 7
F 8 9 8
G 8 10 8
H 9 10 10

Which of the particles, C, D, E, F, G and H in the table, fit each of the 
following descriptions?

(a) an atom with a mass number of 19 …………………... [1]

(b) an atom with 5 electrons in its outer shell …………………... [1]

(c) an ion of a metal …………………... [1]
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2 Sodium atom can form Na+ ions.

(a) Describe, in terms of electrons, how a sodium atom becomes a 
sodium ion, Na+.

……………………………………………………………………………

…………………………………………………………………………… [1]

(b) Name the type of chemical bonding present in sodium oxide.

…………………………………………………………………………… [1]

(c) Draw a ‘dot and cross’ diagram to show the arrangement of all the 
electrons in a molecule of sodium oxide.

[2]
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3 (a) Each element in Group VII consists of molecules which are 
diatomic.

Explain the meaning of diatomic.

…………………………………………………………………………….

…………………………………………………………………………… [1]

(b) All the elements in Group VII of the Periodic Table react with 
hydrogen.

Fluorine reacts in the dark, explosively, at very low temperatures. 
Chlorine reacts in the presence of sunlight, explosively, at room 
temperature. Bromine reacts in the presence of sunlight if heated 
to about 200°C.

Suggest two conditions needed for iodine to react with hydrogen.

1. ………………………………………………………………………...

2. ………………………………………………………………………... [2]

(c) Describe an observation that could be made when aqueous 
bromine is added to potassium iodide solution.

…………………………………………………………………………….

…………………………………………………………………………… [1]

4 (a) State why coating iron with grease prevents iron from rusting.

…………………………………………………………………………….

…………………………………………………………………………… [1]

(b) Using the circle below, sketch a pie chart to show the percentage 
of each gas in the air. 

Label each section with the name of the gas.

[2]
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Section B 

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

5 Emily investigated the reaction of magnesium carbonate, MgCO3, with dilute 
hydrochloric acid, HCl. 

(a) (i) At the end of the experiment, a gas is given off.
Name the gas and describe a positive test to identify the gas.

name of gas .……………………………………………………….…

positive test for gas ………………………………………………….

…………………………………………………………………………. [1]

(ii) A solution of a salt, magnesium chloride, is left at the end of the 
experiment.

Describe how you can obtain crystals of magnesium chloride 
from this solution.

………………………………………………………………………….

………………………………………………………………………….

………………………………………………………………………….

…………………………………………………………………………. [2]
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(b) Emily measured the decrease in mass of the reaction mixture with time 
and recorded the readings obtained in the table. 

time / s 0 10 20 30 40 50
mass of 
reaction 
mixture / g

200 198.5 196.5 196.2 196 196

(i) Plot a graph of mass of the reaction mixture against the time 
taken, marking each point with a cross (x). [1]

(ii) Draw a curved line of best fit, taking into account all your plotted 
points. [1]

time / s

200

199

198

197

196

195

194
10 20 30 40 50

Mass of reaction 
mixture / g

0 
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(iii) Use your graph to determine the time in which the reaction 
stopped.

………………… s [1]

(c) At the start of the experiment there is 37.8 g of magnesium carbonate.

Calculate the amount of magnesium carbonate, in moles.
[relative atomic masses, Ar: Mg, 24; C, 12; O, 16]

amount of magnesium carbonate = ……………………… mol [2]
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6 (a) The diagram shows a blast furnace. 

(i) Suggest two gases likely to be present in the waste gases emitted 
from the blast furnace.

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

(ii) Why is limestone used in the extraction of iron?

………………………………………………………………………….

…………………………………………………………………………. [1]

(b) Cupronickel is an alloy of copper and nickel. 

Explain why cupronickel is harder and stronger than pure copper. 

………………………………………………………………………………...

………………………………………………………………………………...

………………………………………………………………………………...

………………………………………………………………………………... [2]

waste gases iron ore, 
limestone and 
coke

hot air hot air
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(c) Three conical flasks labelled A, B and C were each filled with 50 cm3

of dilute sulfuric acid.

5.0 g of metals X, Y and Z were placed in the respective flasks as 
shown. 

After 5 minutes, the metals were removed from the flasks. The metals 
were dried and weighed. The masses of the metals before and after 
placing in the flasks were recorded in the table below. 

mass of X / g mass of Y / g mass of Z / g
before 5.0 5.0 5.0
after 2.4 5.0 3.6

(i) Place these metals in order of their reactivity. 

most reactive                                                           least reactive

[1]

(ii) Suggest a possible identity for metal Y.

…………………………………………………………………………. [1]

(d) An element in Period 4 of the Periodic Table sinks when added to cold
water. The element reacts slowly with water to produce hydrogen gas.

(i) Identify the element. 

…………………………………………………………………………. [1]

(ii) Write a balanced chemical equation for the reaction between cold 
water and the element named in (d) (i).

…………………………………………………………………………. [1]

Flask A

Metal X in 50 cm3

of dilute sulfuric 
acid

Flask B

Metal Y in 50 cm3

of dilute sulfuric 
acid

Flask C

Metal Z in 50 cm3

of dilute sulfuric 
acid
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7 (a) Members of a homologous series show a gradation in physical 
properties with an increase in molecular size.

(i) How does the boiling point of propane differ from the boiling point 
of ethane?

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

(ii) Suggest a possible explanation for this difference.

.................................................................................................................

.................................................................................................................

.................................................................................................................

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

(b) Ethene, when added to hydrogen, will produce ethane.

(i) Draw the full structural formula of ethene showing all the atoms 
and bonds present. 

[1]

(ii) State two conditions for the addition of hydrogen to ethene to 
take place. 

1. ……………………………………………………………………...

2. ……………………………………………………………………... [1]

(iii) Describe a test to distinguish between ethene and ethane. 

test …………………………………………………………………….. 

………………………………………………………………………….

observation with ethene ……………………………………………..

………………………………………………………………………….

observation with ethane …………………………………………….

…………………………………………………………………………. [3]
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2018 Secondary Four Normal Academic Science Chemistry
Preliminary Examination Answer Scheme

1. B 2. A 3. A 4. C 5. C 6. D 7. A 8. C 9. B 10.C

11.A 12. D 13.B 14.B 15.A 16.C 17.D 18.A 19. C 20. B

1 (a) H 1

(b) E 1

(c) D 1

2 (a) A sodium atom loses one electron to become a sodium ion. 1

(b) Ionic bonding 1

(c)

2

3 (a) Diatomic means two atoms in a molecule 1

(b) In the presence of sunlight
Heated to about 400°C

1
1

(c) The colourless potassium iodide solution turns brown. 1

4 (a) It acts as a protective layer to prevent oxygen and water from 
getting into contact with the iron. 1

(b)

2
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5 (a) (i) carbon dioxide;
white precipitate is formed when carbon dioxide gas is present. 1

(a) (ii) Heat the solution to 1/3 of its original volume to form a saturated 
solution. 
Allow the solution to cool. Filter and wash the crystals with distilled 
water. Dry the crystals in between 2 sheets of filter paper. 

1

1

(b) (i)

(b) (ii)

Plot all 
points 
correctly 
– 1

Shape
of the 
graph 
– 1

(b) (iii) 40 1

(c) Mr = 84

No of moles = 37.8 / 84 = 0.45 mol

1

1

6 (a) (i) carbon monoxide, carbon dioxide and nitrogen (any two) 1

(a) (ii) Limestone is used to remove impurities. 1

(b) Cupronickel is an alloy containing atoms of different sizes. The 
atoms of different sizes disrupts the orderly arrangement of 
atoms. As a result, it is difficult for the atoms to slide past each 
other. But, for pure copper, it is made up of atoms of same size. This 
ensures the orderly arrangement of atoms and hence, it is easier 
for the atoms to slide past one another.

1 

1
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(b) (iii) 404 1
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1

1

6 (a) (i) carbon monoxide, carbon dioxide and nitrogen (any two) 1
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(c) (i) X > Z > Y 1

(c) (ii) Copper, silver, platinum (any one) 1

(d) (i) Calcium 1

(d) (ii) Ca + 2H2O Ca(OH)2 + H2 1

7 (a) (i) The boiling point of propane is higher than the boiling point of 
ethane.

1

(a) (ii) From ethane to propane, the molecular size increases. As the 
molecular size increases, the intermolecular forces of attraction 
between the molecules also increases. Hence more energy is 
needed to overcome the intermolecular forces of attraction 
between the molecules.

1 
1 

(b) (i)

1

(b) (ii) 1. 200°C 
2. Nickel catalyst

1

(b) (iii) Test: Add a few drops of aqueous bromine into a sample of ethene 
/ ethane in the test tube.

Observation with ethene: Reddish brown aqueous bromine turns 
colourless.

Observation with ethane: Reddish brown aqueous bromine 
remains the same. 

1

1 

1 
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1 Which apparatus would be most suitable to measure out 25.50 cm3 of solution?

A beaker
B burette
C measuring cylinder
D pipette

2 Which of the following statements correctly describes the states of substances I to IV at 
room temperature? 

substance melting point/oC boiling point/oC
I -30 69
II -101 -35
III -11 12
IV 98 890

A Substance I is a gas.
B Substance II is a solid.
C Substance III is a gas.
D Substance IV is a liquid. 

3 Four samples of canned food, apricots, beans, corns and tomatoes, were tested for additives 
using chromatography. The chromatograms were compared with three artificial additives, 
P1, P2 and P3. 

The results were as follow.

Which canned food does not contain any artificial additives?

A apricots B beans C corn D tomatoes
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4 An atom of element X has 5 neutrons and 4 protons. 

Which of the particle is an isotope of element X?

particle nucleon number proton number

A 10 4

B 11 5

C 9 5

D 9 4

5 The electronic structures of atoms P and Q are shown.

P and Q react to form a covalent compound. What is its formula?

A PQ2 B PQ4 C P2Q D P2Q5

6 How does molten sodium chloride conduct electricity? 

A The movement of positive ions only. 
B The flow of mobile electrons.
C The movement of sodium chloride molecules.
D The movement of both negative and positive ions.

7 The equation shows the reaction that occurs when ethanol burns in air.
   
     C2H5OH + x O2 2 + z H2O 
  
What values of x, y and z would balance the equation?

x y z

A 2 2 2

B 3 2 3

C 3 2 2

D 3 3 2

key
= electron from P
= electron from QPP QQ
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8 Which diagram shows a mixture of two compounds?

A B C D
insert picture insert picture insert picture insert picture

9 The diagram below shows the structural formula of a molecule of methanol.
   

What is the relative molecular mass, Mr, of methanol?
A 9 C 32
B 26 D 46

10 A coal-burning heater is inefficient and badly sealed. The limestone walls near the heater 
are being gradually worn away. 

Which gas, when escapes from the heater, causes the walls to be worn away? 

A SO2 B H2O C N2 D CO

11 Caesium is a Group I element. 

What is the ionic equation for the reaction between caesium hydroxide and nitric acid?

A Cs+ (aq) + NO3- (aq) CsNO3 (aq) 
B CsOH (aq) + HNO3 (aq) CsNO3 (aq) + H2O (l)
C H+ (aq) + OH- (aq) H2O (l)
D HNO3 (aq) H+ (aq) + NO3- (aq) 

inininininininsesesesesesertrtrtrtrtrt ppppppicicicicicicictutututututurererererere inininininininsesesesesesertrtrtrtrtrt ppppppicicicicicicictutututututurererererere inininininininsesesesesesertrtrtrtrtrt ppppppicicicicicicictutututututurererererere inininininininsesesesesesertrtrtrtrtrt ppppppicicicicicicictutututututurererererere
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12 An element Z is in Group VI of the Periodic Table. It reacts with oxygen to form an oxide. 

1 The oxide formed dissolves in water to form an acid. 
2 The oxide formed has a high boiling point. 
3 The oxide formed reacts with hydrochloric acid. 
4 The oxide formed reacts with sodium hydroxide. 

Which statement(s) is/are likely to be true of the oxide? 

A 1 and 2 only
B 1 and 4 only
C 2 only
D 2 and 3 only

13 Which pair of substances could not be used in the preparation of copper(II) sulfate?

A copper and dilute sulfuric acid
B copper(II) oxide and sulfuric acid
C copper(II) carbonate and sulfuric acid
D copper(II) hydroxide and sulfuric acid

14 The results of adding samples of different metals to water are shown. 

What could metals X, Y and Z be? 

X Y Z

A calcium copper potassium

B copper calcium potassium

C potassium calcium copper

D potassium copper calcium

water
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15 Cars made of steel can be protected from rusting by painting. 

How does paint prevent rusting?

A Paint reacts with the steel to form a stable compound.
B Paint reacts with the air to form a protective layer.
C Paint forms a barrier preventing the steel from reacting with oxygen and water.
D Oxygen reacts with the paint instead of with the steel. 

16 Lithium and caesium are the first and fifth element in Group I of the Periodic Table. 

Which of these statements is correct?

A They have the same number of electrons.
B Lithium has fewer electrons in the valence shell than caesium.
C Lithium has a higher melting point than caesium.
D Lithium reacts more vigorously with water than caesium.

17 The table shows the composition of exhaust gases from an internal combustion engine.

gas

% of the gas in the 

exhaust fumes

gas Y

carbon dioxide

water vapour

carbon monoxide

hydrocarbons

nitrogen oxides

sulfur dioxide

71

14

13

1 

0.3

0.2

less than 0.003

What is gas Y most likely to be? 

A ammonia B argon C chlorine D nitrogen

18 How do the properties of alkanes change as their molecular masses increase?

A Their boiling points decrease.
B Their flammability decreases. 
C They become more soluble in water.
D They evaporate more easily.
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19 Some food are described as polyunsaturated. 

What does polyunsaturated mean?

A The molecules in the food are edible. 
B The molecules in the food contain many hydrogen atoms. 
C The molecules in the food contain many double bonds. 
D The molecules in the food contain many single bonds. 

20 Hydrocarbons obtained by fractional distillation of petroleum can be cracked to make useful 
products.

Which substance could not be obtained by cracking propane?

A C2H4 B C3H6 C C4H8 D H2

END OF PAPER
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Section A

Answer all the questions in this section in the spaces provided.

1 Fig. 1.1 shows the apparatus used to separate a mixture of acetone, ethanol and water.

Fig. 1.1

The boiling point of the different liquids is given in Table 1.1.

Table 1.1

liquid boiling point / °C
acetone 56
ethanol 78
water 100

(a) State the physical property which makes the separation process possible. 

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

(b) When the thermometer reading is constant at 56°C, what is the liquid being collected 
in the conical flask? 

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

liquid mixture

distillation flask

thermometer

condenser

cooling 
water out cooling 

water in
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2 Figure 2.1 shows the composition of air samples collected on island A on 7th August 2015
and 8th August 2015.      

Fig. 2.1

(a) The residents on island A were worried about the possibility of experiencing acid rain. 
Identify two air pollutants from the air samples that cause acid rain.

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

(b) Explain two harmful effects of acid rain on the environment.

……………………..………….…………………………………………………………

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

7th August 2015

Legend

sulfur dioxide
oxides of nitrogen 
carbon monoxide
smoke particles

8th August 2015

amount of 
pollutants
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3 All the elements in Group VII of the Periodic Table react with sodium.

Fluorine reacts violently with sodium at room temperature. 
Chlorine reacts very vigorously when in contact with hot sodium. 
Iodine reacts slowly with hot sodium. 

(a) Based on the reactions with sodium metal, state the trend in reactivity of the halogen. 

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

(b) Suggest one condition needed for bromine to react with sodium.  

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

(c) Methane gas is bubbled through aqueous bromine under sunlight. The reaction is 
similar to that of methane with chlorine. 

(i) What is the name given to this type of reaction? 

……………………………………………………………………………………. [1]

(ii) Write the chemical equation for the reaction when one mole of aqueous 
bromine reacts with one mole of methane gas. 

……………………………………………………………………………………. [1]

4 When solid iodine crystals are heated, they form dense, purple vapour.

(a) Describe the change in the movement and arrangement of the particles in solid iodine 
crystals during sublimation.

……………………..………….…………………………………………………………

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

(b) Iodine is in the same Group as fluorine and chlorine. Each element consists of 
molecules which are diatomic. 

(i) Explain the meaning of diatomic.

……………………………………………………………………………………. [1]
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(ii) Showing only the valence electrons, draw a diagram to show the arrangement 
of electrons in a molecule of iodine.

[1]

(iii) Explain why the boiling point of iodine is very low.

…………………………………………………………………………………….

……………………………………………………………………………………. [1]
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Section B 

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

5 Julian wishes to prepare sodium sulfate solution in the laboratory. He found an old practical 
note which describes the preparation of sodium sulfate solution as shown in Fig. 5.1.
However, some words were left out. 

(a) Complete the following description by writing in the missing words and/or formulae in 
Fig. 5.1. 

Fig. 5.1 [2]

(b) Write a balanced chemical equation for the reaction between dilute sulfuric acid, 
H2SO4, and sodium hydroxide, NaOH. State symbols are not required.

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

(c) When excess sodium hydroxide is added to sulfuric acid, the solution changes from 
acidic to alkaline.

Samples of the solution are taken before and after the addition of excess sodium 
hydroxide.

Describe a test that could be carried out on each sample, to show that the solution 
had changed from acidic to alkaline.

test  ……………………..………….……………………………………………………

observation when solution is acidic ……………………..………….………………...

observation when solution is alkaline ……………………..………….……………… [2]

A fixed volume of dilute sulfuric acid is placed in a conical flask. The formula

for the ion present in all acid is …………………………...

A few drops of a suitable indicator is added to the solution. Slowly, with 

swirling, dilute sodium hydroxide is added from a burette into the flask until 

the solution just changes colour. This method of preparing a salt by adding 

a solution from a burette is called …………………………………….

The resulting solution will now have a pH of …………………………….. This

type of reaction is called ………………………………...
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(d) Fig. 5.2 shows the heating curve of sodium sulfate.

Fig. 5.2 

(i) Using Fig. 5.2, determine the melting point of sodium sulfate.

……………………………………………………………………………………. [1]

(ii) Explain why the temperature remains constant during the melting of sodium 
sulfate. 

…………………………………………………………………………………….

……………………………………………………………………………………. [2]

te
m

pe
ra

tu
re

 / 
°C

7000

time / min

6000

5000

4000

3000
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6 (a) The boiling points of five hydrocarbons are shown in Table 6.1.

Four of the hydrocarbons are alkanes and the remaining hydrocarbon is an alkene.

Table 6.1

hydrocarbon A B C D E
number of carbon atoms per molecule 2 3 4 5 6

boiling point / K 170 235 250 290 330

(i) Plot a graph of boiling point against number of carbon atoms for these 
hydrocarbons.  

Mark each point with a cross (X). Draw a straight line of best fit.

[2]

(ii) Using the plotted graph in (a)(i), deduce which hydrocarbon is not an alkane?

……………………………………………………………………………………. [1]

(iii) Give the chemical name of the hydrocarbon in (a)(ii).

……………………………………………………………………………………. [1]
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(b) Dodecane, C12H26 is a large molecule that can be broken down into X and ethene in
the laboratory using the setup, shown in Fig. 6.1.   

  

Fig. 6.1

(i) Give the chemical formula of X.

……………………………………………………………………………………. [1]

(ii) Ethene can undergo further reactions, as shown in Fig. 6.2.

Fig. 6.2

Draw the full structural formula of compound Y.

[1]

oxygen

carbon dioxide and 
water compound Y

C2H4
ethene

hydrogen 
+ nickel 

catalyst at 
200oC

mineral wool 
soaked in 
dodecane.
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(iii) Describe one test that could be used to distinguish between a sample of ethane 
and ethene. 

  
Name the reagent used and state the results obtained.

reagent  …………………………………………………………………………..

result with ethane ……………………………………………………………….

result with ethene ……………………………………………………………….. [2]

7 Four different metals of the same surface area were separately added to equal volumes of 
excess dilute hydrochloric acid. 

Fig. 7.1 shows the volume of gas collected in the first 30 seconds in each experiment.          
                                                                                                                                   

                      
Fig. 7.1

(a) Name the laboratory apparatus that should be used to measure the volume of gas 
produced at the end of each reaction.

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

(b) Place the metals in order of increasing reactivity.

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

(c) Suggest the possible identity of metal A.

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

volume of gas 
collected / cm3

metal A magnesium      metal B iron
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(d) (i) Write a balanced chemical equation, with state symbols, for the reaction 
between magnesium metal with hydrochloric acid.

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

(ii) Given that 28.5g of magnesium chloride crystals were produced, calculate the 
number of moles of magnesium chloride crystals.

[2]

(e) Some calcium metal was added into a solution of metal B nitrate. 
Explain, using the reactivity series of metals, whether any displacement reaction will 
take place.

……………………..………….…………………………………………………………

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

END OF PAPER
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Qn Answer Marks
1a Difference in Boiling points [1]
1b acetone [1]

2a Sulfur dioxide and oxides of nitrogen [1]
2b Acids rain: corrode limestone building

Kill marine life
Kill plant

[1]
[1]

3a Reactivity decreases down the group. [1]
3b Hot sodium needed [1]
3ci Substitution reaction [1]
3cii CH4 + Br2 CH3Br + HBr [1]

4a During sublimation, the particles move further apart. From vibrating at 
fixed position to moving freely in all directions at high speed.  
(if students only state move further apart, give 1 mark)

[2]

4bi Made up of only 2 atoms [1]
4bii

[1]

4biii The weak intermolecular forces between iodine molecules thus small 
amount of energy is needed to overcome these forces. 
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5a H+

titration
seven / 7
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6aii Hydrocarbon B [1]
6aiii Propene [1]
6bi C10H22 [1]
6bii [1]

6biii reagent: bromine solution
result with ethane: remain reddish brown
result with ethene: bromine decolourised

[1]
[1] for both
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7a Gas syringe [1]
7b metal B, iron, metal A, magnesium [1]
7c Zinc / Aluminium [1]
7di Mg (s) + 2 HCl (aq)  MgCl2 (aq) + H2 (g)

1m for balanced chemical equation
1m for correct state symbols

[2]

7dii

]1[     3.0
25.3524

5.28moles ofnumber 

mol

Calculation of Mr: 
[1]
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7e Yes, calcium will displace metal B because Calcium is more reactive than 
metal B [1]
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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

             

www.KiasuExamPaper.com 
193



6 

SGS/2018/Prelim/4NA/Science(Chemistry)/P3

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

www.KiasuExamPaper.com 
201



4 

SGS/2018/Prelim/4NA/Science(Chemistry)/P4

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
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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]
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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]
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Same general formula
Similar chemical properties
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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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UNITY SECONDARY SCHOOL
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SECONDARY FOUR NORMAL ACADEMIC

SCIENCE (CHEMISTRY) 5105/03
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READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
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Read the instructions on the Answer Sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong 
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1 What happens to particles when heat energy is absorbed during melting?

A The particles collide less frequently.
B The particles gain kinetic energy.
C The particles move more slowly.
D There are greater forces of attraction between the particles.

2 Sodium nitrate decomposes when heated. Which method is the best way to 
obtain crystals of sodium nitrate from aqueous sodium nitrate?

A Filtration
B Distillation
C Crystallisation
D Evaporation to dryness

3 Which is the best method to test whether a solution is saturated? 

A Heat the solution quickly to see if crystals form.
B Filter the solution to see if crystals form in the filtrate.
C Evaporate the solution to dryness and see if crystals form.
D Dip a glass rod in the solution and remove it to see if crystals form on 

the rod.

4 An element Y has 13 protons, 14 neutrons and 13 electrons. What are the 
nucleon number and proton number of Y? 

Nucleon number Proton number
A 13 13

B 14 14

C 27 13

D 40 14

5 Which statement is true about all the isotopes of an element?

A They have the same number of neutrons.
B They have the same number of electrons and protons.
C They have the same number of neutrons and protons.
D They have the same number of electrons and neutrons.
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6 Which statement is true about a particle that contains 20 protons, 20 neutrons 
and 18 electrons?

A It is a positive ion.
B It is a negative ion.
C It is an atom of a metal.
D It is an atom of a noble gas.

7 Indium forms In3+ ions and the sulfate ion has the formula SO42-. What is the 
chemical formula of indium(III) sulfate?

A In(SO4)2
B In2(SO4)3
C In2SO4
D InSO4

8 The colour of the Universal Indicator at different pH values is given below. 

pH 2 6 11
Colour red yellow blue

What are the colours formed when a few drops of Universal Indicator are 
added separately to dilute sulfuric acid and aqueous ammonia solution?

Dilute sulfuric acid Aqueous ammonia 
solution

A Red Blue
B Red Yellow
C Blue Red
D Yellow Red

9 Which of the following shows the correct type of oxide for the element?

Element Type of oxide
A Carbon Amphoteric
B Hydrogen Neutral
C Sulfur Basic
D Zinc Acidic
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10 What is formed when an acid reacts with a carbonate?

A Salt and water only
B Carbon dioxide and salt only
C Carbon dioxide and water only
D Carbon dioxide, salt and water only

11 Which property do most metals have?

A Low density
B High melting point
C Do not conduct heat
D Do not conduct electricity

12 What are the raw materials used in the blast furnace for extracting iron?

A Haematite, slag and iron
B Haematite, slag and coke
C Haematite, limestone and coke
D Haematite, limestone and carbon dioxide

13 Which of the following methods is not used for preventing iron from rusting?

A Greasing
B Painting
C Plastic coating
D Washing with water

14 Neon has a proton number of 10. Which of the following has the same 
number of electrons as a neon atom?  

A Argon atom, Ar
B Fluoride ion, F-

C Calcium ion, Ca2+

D Potassium ion, K+
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15 Which statement about the Periodic Table is correct?

A All elements in the same group of the Periodic Table have the same 
number of electrons.

B All elements in the same period of the Periodic Table have the same 
number of electron shells.

C The melting points of the elements in Group VII decrease down the 
group.

D When Group I metals react with water, they form acidic solutions.

16 Which of the following substances is not an atmospheric pollutant?

A Argon
B Ozone
C Carbon monoxide
D Oxides of nitrogen

17 Which statements about a homologous series are correct?

1 All members have similar chemical reactions. 
2 All members have the same functional group.
3 All members have the same physical properties.

A 1 and 2 only
B 1 and 3 only
C 2 and 3 only
D 1, 2 and 3

18 Petroleum can be separated into petroleum fractions by fractional distillation 
because the fractions ______________________________.

A are miscible
B have different viscosities
C have different boiling points
D have similar chemical properties
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19 Methane has four shared pairs of electrons. How many shared pairs of 
electrons are there in the ethane molecule?

A 5
B 6
C 7
D 8

20 When ethene reacts with hydrogen, the product obtained is ______________.

A an alkene
B an alkane
C a base
D an organic acid

*** END OF PAPER  ***
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Name Class Index Number

UNITY SECONDARY SCHOOL

PRELIMINARY EXAMINATION 2018 

SECONDARY FOUR NORMAL ACADEMIC

SCIENCE (CHEMISTRY) 5105/04

PAPER 4

16 AUGUST 2018

PAPER 3 AND 4 : 1 HOUR 15 MIN

Additional Materials : Nil

READ THESE INSTRUCTIONS FIRST

1. Write your name, class and register number in the space provided.

2. Answer all questions in Section A and any two questions in Section B.

3. In calculations, you should show all the steps in your working, giving your 
answer at each stage.

4. You are advised to spend no longer than 30 minutes on Paper 3.

5. You may proceed to answer Paper 4 as soon as you have completed Paper 3.

6. A copy of the Periodic Table is printed on last page of Paper 3.

7. At the end of the examination hand in your answers to Paper 3 and Paper 4 
separately.

8. The number of marks is given in brackets [  ] at the end of each question or part 
question.

9. The total mark for this paper is 30 marks. 

This paper consists of 11 printed pages, including this cover page.
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Section A (14 marks)
Answer all the questions in the spaces provided. 

1  Information about four substances W, X, Y and Z is given below. 

State whether each substance W, X, Y and Z is an element, compound or a 
mixture by circling the right option provided below the description of each 
substance.              [2]

W: A black solid which is formed by 
strongly heating copper in oxygen.

Element / Compound / Mixture

X: A gas that is required by green 
plants for photosynthesis.

Element / Compound / Mixture

Y: A solid with black and white 
coloured particles that are 

distributed non-uniformly. The black 
particles dissolve in water but the 

white particles do not.

Element / Compound / Mixture

Z: A solid with a constant composition 
that produces two elements when 

heated strongly.

Element / Compound / Mixture

2 Rachel was tasked to prepare an insoluble salt in the school laboratory. She 
found that sodium chloride solution was able to react with silver nitrate 
solution to prepare an insoluble salt. 

  
(a) Name the insoluble salt Rachel is supposed to make.   [1]

___________________________________________________________

(b) Describe the steps that she must take to obtain a pure, dry sample of the 
salt.           [2]

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________
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3  Yitrium, Y is a period 5 element that can be manufactured from its oxide using 
carbon as shown in the following equation: 

Y2O3 (s) + 3C (s)  2Y (s) + 3CO (g)
  

(a) Calculate the relative molecular mass, Mr of Y2O3.    [1]

(b) What is the maximum mass of the element, Y that can be 
manufactured using 18 tonnes of carbon? Show all working clearly in 
the space provided.         [2] 

4 PSI, which stands for Pollutant Standards Index, is an indicator of pollution 
levels in the air. The air pollutants that contribute to the measurement of the 
PSI include sulfur dioxide, oxides of nitrogen, ozone, carbon monoxide and 
particulate matter, i.e. unburnt hydrocarbons called PM10 (particulate matter 
of 10 microns or smaller).

Singapore experienced its highest 3-hour PSI reading of 401 during the 2013 
Southeast Asian haze which occurred in the middle of 2013, surpassing its 
previous record of 226 during the 1997 haze. 

(a) What would have been the advice to Singaporeans during the period 
when the PSI was at the unhealthy level?    [1]

________________________________________________________
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(b) List the major source of the air pollutant below and its effect on human 
health.          [1] 

Air pollutant Major source Effect on human health
Sulfur dioxide

5 The diagram below represents a fractionating tower where crude oil, 
otherwise known as petroleum, is separated into its various fractions. Label 
the diagram with the following words:        [2]

Number of 
carbon atoms 
per molecule

Fraction

1-4

5-10

7-14

11-16

16-20

20-35

more than 70

Bitumen Kerosene Petroleum gas

Petrol    Diesel oil   Lubricating oil

         Naphtha            
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6 Propane and propene are hydrocarbons. They are also gases at room 
temperature. 

(a) In the space below, draw the structural formula of propane and 
propene.                [1]

(b) Reddish-brown aqueous bromine can be used to distinguish between 
the two hydrocarbons. It turns from reddish-brown to colourless when 
added to a test-tube containing propene but this is not observed for the 
test-tube containing propane. Explain the reason behind this 
observation.          [1]

________________________________________________________

________________________________________________________

________________________________________________________

     

Propane Propene
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Section B (16 marks)
Answer any two questions in the spaces provided.

7 (a) The following list shows seven elements in order of reactivity.

Most reactive                                                                Least reactive

Potassium > Magnesium > Carbon > Iron > Tin > Copper > Gold

(i) Why does gold occur mostly as pure gold in the Earth’s crust while 
potassium only occurs as potassium compounds?                          [1]

______________________________________________________

(ii) Based on the position of the metals in the reactivity series, state the 
method that is most likely used to extract the metal from its 
compound.         [2]

1. Magnesium from molten magnesium chloride

________________________________________________

2. Tin from tin(IV) oxide

________________________________________________

(iii) Steel cans are usually coated with tin. Give a reason for this.        [1]

______________________________________________________

______________________________________________________

(b) Suggest an explanation for each of the following statements. 

(i) A piece of iron left near the sea rusts very quickly, but a similar 
piece of iron dropped into deep seawater rusts very slowly.            [1]

______________________________________________________

______________________________________________________
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(ii) Recycling metals can save money.                                                  [1]

______________________________________________________

______________________________________________________

(c) A chemist was given three metals labelled X, Y and Z. He had to 
identify which one was copper, sodium or zinc. To do so, he carried out 
a series of experiments. The flow chart below summarises what the 
chemist did. 

  

(i) Fill in the blanks for Y and Z in the flow chart.    [1]

(ii) Why was it important for the chemist to identify sodium before 
identifying other metals?       [1]

______________________________________________________

Treat a small piece of each 
metal with cold water.

Does it react vigorously, 
gving off hydrogen gas?

Add hydrochloric acid.

Does it react, giving off 
hydrogen?

 

Y: ________________

 

Z: _______________

Yes

NoYes

Metal is sodium.
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8 Rubidium is in Group I of the Periodic Table.

(a)  Give the chemical name of the element that is in the same period as 
Rubidium but is in Group IV.                   [1]

________________________________________________________

(b) The gas produced when rubidium is added to a beaker of water is 
hydrogen gas. Describe the chemical test carried out in the laboratory 
to confirm the identity of the gas and state all observations, if any. [2]

   
  Chemical test:

________________________________________________________

________________________________________________________

  Observation:
________________________________________________________

________________________________________________________

  (c) Write a balanced chemical equation to show the reaction between 
rubidium and water.         [1]

     ________________________________________________________

  (d) Predict the colour of the Universal Indicator in a solution formed from 
the reaction of rubidium and water.        [1]

    ________________________________________________________

  (e) Suggest an element in Group I that reacts more violently than rubidium 
does.           [1]

    ________________________________________________________

  (f) State two other physical properties of rubidium.    [2]

________________________________________________________

________________________________________________________
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9  (a)  Sodium and chlorine are elements in the same period of the Periodic 
Table. When they react with each other, they form a neutral compound 
known as sodium chloride.

(i) Draw the “dot-and-cross” diagram for sodium chloride, showing all 
electrons.         [2]

(ii) Predict whether the compound has a high or low melting and boiling 
point. Explain your answer.        [2] 

______________________________________________________

______________________________________________________

______________________________________________________

(iii) Predict whether the compound can conduct electricity in its solid 
state.         [1]

______________________________________________________
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(b) Five unknown substances are investigated for three properties and the 
results are shown in the table below. Each substance is represented by 
a letter.   

Substance Melting Point / °C Electrical
conductivity in 

solid state

Electrical 
conductivity in 

liquid state
A 98 Good Good
B 2027 Nil Nil
C 23 Nil Nil
D 870 Nil Good
E 1083 Good Good

By using each letter once, more than once or not at all, determine the 
substance which is          [3]

(i) Composed of small covalent molecules

______________________________________________________

(ii) A non-conductor of electricity in any physical state

______________________________________________________

(iii) Most likely to be soluble in water, but insoluble in organic solvent

______________________________________________________

  

*** END OF PAPER  ***
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1 B 6 A 11 B 16 A
2 C 7 B 12 C 17 A
3 D 8 A 13 D 18 C
4 C 9 B 14 B 19 C
5 B 10 D 15 B 20 B

SECTION A 

Qn Ans M Remarks
1 W-compound

X- Compound
Y-Mixture
Z-Compound

2 2 correct 1m

2 a Silver chloride 1
b Mix sodium chloride solution and silver nitrate 

solution together in a test-tube.   
A white precipitate of silver chloride is formed. 
Filter the mixture. The residue/precipitate is silver 
chloride and filtrate sodium nitrate. 
Wash the precipitate with a little distilled water. 
Dry between two pieces of filter paper. 
A pure, dry sample of silver chloride is obtained. 

2 1m – mixing 
and filtering 
must be 
mentioned
1m- 
washing 
and drying 
must be 
mentioned

3 a Mr of Y2O3 = 2(89) + 3(16) = 226 1
b No of moles of C = 18,000,000 /12 = 1500,000mol

[1]

From equation, 3 moles of C produces 2 moles of Y. 
Hence, 1500,000 moles of C produces 1000,000 
moles of Y. 
Mass of Y = no of moles of Y x Ar of Y
= 1000,000 mol x 89 = 89000,000g  or 89 tonnes [1]

Accept ecf

2

4 a Stay indoors and minimise outdoor activities.
Wear a face mask when they need to go outdoors.

1 Any logical 
answer

b Air 
pollutant

Major source Effect on 
human 
health

Sulfur 
dioxide

Combustion of 
sulfur-containing 
fuels/fossil fuels

Eye and 
lung 
irritation /

1 1m for each 
pollutant 
(entire row 
to be correct 
to be 
awarded)
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Qn Ans M Remarks
1 W-compound

X- Compound
Y-Mixture
Z-Compound

222222 222222 coccccc rrect 1m

2 a Silver chloride 1
b Mix sodium chloride solution and silver niiiiiitrtrtrtrtrtrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrratatatatatatatatatatatatatatatttatatatataataatatatatatattatattatatatatatatatatatatatatatatatttatatattttttattataaaatttttattattaaatattattataaataataaaaatataataaataaaaataaaataaaaatttatttttttttteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeee eee eeeeeeeeeeeeeeeeeeeeee eeee eeeeeeeeeeeeeee eeeeeeeee e

solution together in a test-tube.  
A white precipitate of silver chloride is foooormrmrmrmrmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmedededededededededededededededededededeedededededededededededededededdededededdedededededededeededededeededeededeededededeedeeededededeeedeedeeedeeeeeededeededddedeeddeeddededeeeeeddeddeeeeddeeedeededeeddededdddddedededddeddddddddedeeeed..............
Filter the mixture. The residue/precipitate is sililillllllilillllilllver 
chloride and filtrate sodid um nitrate.
Wash the precipitate with a little distilled water. 
Dry between two pieces of filter paper. 
A pure, dry sample of sisilvl er cchlloride iss oobtbtaiainened. 

2 1m1m1m1m1m1m –––– mixing 
anananananandddddd ffififififillllltl ering 
mumumumumumustststststst be 
memememememenntioned
1m-
washing 
and drying 
must be 
mentioned

3 a Mr of Y2O3 = 2(89) + 3(3(1616) ) == 2222666 1
b No of moles of C = 18,8,8 00000,0,000000 /1/122 == 151 00,000mol

[1]

Fromm eququatioon,n, 333 mmolollese  of C produces 2 moles of Y. 
Hence, 150500,0,000000 momom les of C produces 1000,000 
mmololo esess oof f Y.Y  
MaMaMassss ooof YY == non  of moles of Y x Ar of Y
= 10100000,0,00000 mol x 89 = 89000,000g  or 89 tonnes [1]

Accept ecf

2
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OR Volcanic 
activity

breathing 
difficulties/ 
form acid 
rain and 
damages 
skin 

5 Number of carbon 
atoms per molecule

Fraction

1-4 Petroleum gas

5-10 Petrol

7-14 Naphtha

11-16 Kerosene

16-20 Diesel oil

20-35 Lubricating oil

more than 70 Bitumen

In picture: Fractionating tower

2 Every 4 
correct 
boxes – 1m

6 a Propane:

Propene: 

1 1m – Both 
are correct 

b Propene is unsaturated but not propane 1

www.KiasuExamPaper.com

rain and
damages
skin 

5 Number of carbon 
atoms per molecule

Fraction

1-4 Petroleuuuuuummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm gagagagagagagagagagagagagagagagagagagagagagagagagagagagagaagagagagaggagaggagaaaagaagagaagagggaggagagagagagagaggagagaaaaagagaggaaagagaagagaagagaggaagagaaagaaagagagaaaagaaaaagaggaagagaagaaggagggaggaggggaggagagggaaaagaggaaaagaaaagaggagaagaagggggggggggggggggg sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

5-10 PePePePePPePePePPePeeePePeeeePPPePPePePePeePPePPePeeePeeePePePePePePePePePePePeePePePePePPPePeeePePePePPePePeeeeePPePePePePePPePPeePeePPPeeeeePePPPePeeePePePPePPPePPPPeePPPPeeeeeeeeeeeeeeeeetrtrtrtttttttrtrtrtrtrtrtrttrtrtrtrtrtttrttrtrttrtrtrttrttttrtrtrtrtttrtttrtrrtttrttttrtrtrttrtttrtrtrtttrtttrtttrtrtrrrtrrtrtrtrtrrrrrrrrtrtrrrrrtrrrrrrtrrrtrrtrrrttttttt olololooooololololololololololloloololololoolololololoolololoolololoolololooolooooloooooooooooooooooooooooooooooooloooooooooooooooooooooooooooooooooooooooooooo

7-14 Naaaphtha

11-16 Kerooseseenen

16-20 DiDiD eseselell oiil

20-35 LuLubrb icating oil

momorer thaann 7070 Bitumen

In picictuturere: FrFracactitiononatatinini g tower

222222 EvEvEvEvEvEverererererery y y y y y 444444
cocococococorrrrrrrrrrrrecececececectt 
bobobbbb xes – 1m

6 a PrPropopanane:e: 1 1m – Both 
are correct

 
237



Acceptable answers –
Unsaturation in propene / carbon-carbon double bond 
present in propene/ C=C bond in propene 

SECTION B

Qn Ans M Remarks
7 a(i) Gold is unreactive but potassium is reactive. 1

(ii) 1. Electrolysis
2. Reduction by carbon/using carbon or hydrogen

2 1m each

(iiI) Tin is an unreactive metal. It acts as a protective 
layer to protect/prevent the iron/steel from rusting/
rust/react instead of steel/iron

1

b(i) There is lesser oxygen in deep seawater to react 
with iron to form rust.

1

(ii) Recycling reduces the amount of money spent on 
extracting and purifying of metals from ores. 

OR
It also saves the cost of building landfill sites for 
metal disposal.

1 Accept any 
other logical 
answer.

c(i) Y: Zinc
Z: Copper

1 Both correct 
to get 1m

(ii) Sodium would explode if it were added to 
hydrochloric acid / catch fire / very vigorous reaction

1

8 a Tin 1
b Chemical test:

Place a lighted splint at the mouth of the test-tube. 
Observation:
The lighted splint is extinguished with a ‘pop’ sound.

2 1m –
chemical 
test
1m- 
observation

c 2Rb + 2H2O 2RbOH + H2 1
d Purple/Blue 1
e Caesium /  Francium 1
f Soft; cut easily with a knife

Low density / float on water
2

9 a(i) Sodium chloride: 2 1m for each 
correct ion

(ii) It has a high melting and boiling point. [1]
A large amount of heat energy is needed to 

2

www.KiasuExamPaper.com

(ii) 1. Electrolysis
2. Reduction by carbon/using carbon or hydrogen

2 1m each

(iiI) Tin is an unreactive metal. It acts as a protective 
layer to protect/prevent the iron/steel from rusting/
rust/react instead of steel/iron

1

b(i) There is lesser oxygen in deep seawater to react
with iron to form rust.

111111

(ii) Recycling reduces the amount of money spenenenenenennnnnnnnnnttt tt tttttttttttttttttttttttttttttttttt ttttttt onononononononnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn  
extracting and purifying of metals from oooooooooooooorrrrererererereerererererererererererereeeeererererererererereereererererereereereeererrerereereerererereerereereeeeeeeeeeeeeeeeeeerrreererrrrrrressssssss.s.sss.ssssssss.sssss.s.s.ss.s.s.s.sss.s.s.s..ssssss.s.ssssss.sssssssss.sssssssssssssssssssssssssss   

OR
It also saves the cost of building landfillll sssssssssssssssssssssititititiititititttitittitittittttttttttittttttttttttttttttttttiitttttittttttttttttitttttttttitttttttttttitttttttttittteeeeeeseseseseeeseeeeee for 
metal disposal.

1 AcAcAcAcAcAccecececececepppt any 
ototototototheheheheheher rr logical 
ananananananswswswswswsweeeeere .

c(i) Y: Zinc
Z: Copper

11111 Both correct 
to get 1m

(ii) Sodium would explode ifif it wew rere addedd tto o
hydrochloric acid / catcchh firee / vvery vigogog rorousus rreae ction

1

8 a Tin 1
b Chemical test:

Place a lighted splint atat ttthehe mououtht  of the test-tube. 
Observatatioon:n:
The lilighghtetedd splintntn iis s exextitingnguished with a ‘pop’ sound.

2 1m –
chemical 
test
1m- 
observation

c 2R2 bb ++ 2H2H22OOO 2R2RbOH + H2 1
d PuPurprpr leee/B/Bluluee 1
e CaCaesesiuiumm / / Francium 1
f Softft;; cucut t easily with a knife

Low density / float on water
2
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overcome the strong electrostatic forces of 
attraction /ionic bonds between the sodium and 
chloride ions. [1]

(iii) It does not conduct. 1
b(i) C 1
(ii) C 1
(iii) D 1

www.KiasuExamPaper.com

overcome the strong electrostatic forces of 
attraction /ionic bonds between the sodium and 
chloride ions. [1]

(iii) It does not conduct. 1
b(i) C 1
(ii) C 111111
(iii) D 111111
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