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CHIJ KATONG CONVENT
MID-YEAR EXAMINATIONS 2018
Secondary Four Express and
Secondary Five Normal (Academic)

SCIENCE (CHEMISTRY, BIOLOGY) 5078/01 

Paper 1 Multiple Choice Duration: 1 hour

Classes: 403, 404, 405, 501 and 502

Additional Materials: Optical Answer Sheets 

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Write your name, registration number and class on all the work you hand in.
Do not use staples, paper clips, highlighters, glue or correction fluid/ tape.

There are forty questions on this paper. Answer all questions. For each question there are four possible 
answers, A, B, C and D. 
Choose the one you consider correct and record your choice in soft pencil on the separate Optical 
Answer Sheet.
Complete the Chemistry and Biology sections on two separate Optical Answer Sheets provided.

Read the instructions on the Optical Answer Sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet.

A copy of the Data Sheet is printed on page 16. 
A copy of the Periodic Table is printed on page 17. 

The use of an approved scientific calculator is expected, where appropriate. 
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1 Diagrams X, Y and Z represent the three states of matter.

  X Y Z 

Which change occurs during boiling?

A X to Y
B Y to Z
C Z to X
D Z to Y

2 P, Q, R and S are pieces of apparatus.

Which row describes the correct apparatus for the measurement made? 

apparatus measurement made
A P 15.60 cm3 of acid to be added to alkali in a titration
B Q 1 cm3 of acid to be added to calcium carbonate in an experiment
C R 75 cm3 of gas given off in a thermal decomposition reaction
D S 20.0 cm3 of alkali to be used in a titration

3 Which method of separation should be used to obtain pure water from copper(II) sulfate solution?

A crystallisation
B evaporation to dryness
C filtration
D simple distillation
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4 A food colouring is compared with four different dyes. The chromatogram produced is shown in the 
diagram.

Which dyes does the food colouring contain?

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

5 The table shows the boiling points of acetone and water.

substance boiling point/ C
acetone 56

water 100

A sample of water was found to contain a small amount of acetone.

What could be the boiling point of the water sample?

A 56 C
B 78 C
C 100 C
D 104 C

6 Which diagram shows a mixture of two compounds?

A B C D

X XXXX
food

colouring
dye 1 dye 2 dye 3 dye 4
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7 Which statement about an atom is correct?

A The nucleon number is smaller than the proton number.
B The nucleon number is the sum of the number of protons and electrons.
C The number of proton always equals the number of electrons.
D The number of proton always equals the number of neutrons.

8 How many hydrogen atoms are there in 4 moles of ammonia gas?

A 1.5 x 1023 atoms
B 1.8 x 1024 atoms
C 2.4 x 1024 atoms
D 7.2 x 1024 atoms

9 20 cm3 of carbon monoxide was burnt in 40 cm3 of oxygen.

The equation of the reaction is shown.

2CO(g) + O2(g)  2CO2(g) 

What is the total volume of gas remaining at the end of the reaction?

A 20 cm3

B 40 cm3

C 60 cm3

D 80 cm3

10 Due to acid rain, the acidity of the soil is increased, making it unsuitable for plant growth.

Which substance is used by farmers to decrease the acidity in the soil?

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

11 An unknown oxide was added separately to hydrochloric acid and aqueous sodium hydroxide. The pH 
of the resulting solution was measured and shown in the table.

chemical pH of resulting solution
hydrochloric acid 7.0
sodium hydroxide 7.0

What could the unknown oxide be?

A aluminium oxide
B carbon monoxide
C potassium oxide
D sulfur dioxide
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12 The electronic structures of atoms X and Y are shown.

What is the formula of the covalent compound formed between X and Y? 

A XY5
B XY3
C XY
D X3Y

13 The table shows the properties of substances J, K, L and M.

substance density/ g/dm3 melting point/ C 
electrical 

conductivity in 
solid state

J 2.1 115 poor
K 5.7 232 good
L 6.3 1326 poor
M 19.3 1064 good

Which substances are metals?

A J and K only
B J and L only
C K and M only
D L and M only

14 The table shows the electronic configuration of four elements, P, Q, R, S.

element electronic configuration
P 2.2
Q 2.8
R 2.8.2
S 2.8.7

Which statement is correct?

A P and R are in the same group.
B Q and R have the same number of electron shells.  
C Q and S are in the same period.
D R and S have the same number of valence electrons.
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15 The table shows the results of some halogen displacement experiments.

halide solution
halogen  
added

X Y Z 

X

Y

Z 

What row shows the order of halogens in increasing reactivity?

lowest                                          highest
A X Y Z
B Y X Z
C Y Z X
D Z X Y

16 Solid hydrated sodium carbonate was added to aqueous citric acid. The mixture was stirred and the 
temperature was recorded every 10 seconds. The results are shown on the graph

  

Which row describes the reaction?

reaction type energy change
A neutralisation endothermic
B neutralisation exothermic
C precipitation endothermic
D precipitation exothermic

Key:

visible reaction

no visible reaction

temperature/ C

time/ s
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17 Which process is endothermic?

A condensation
B freezing
C photosynthesis
D rusting

18 The effect of temperature on the rate of the reaction between zinc and hydrochloric acid can be
investigated by measuring the production of gas. 

Which equipment is not required for the investigation? 

A condenser
B gas syringe
C stopwatch
D thermometer

19 The element vanadium, V, forms several oxides.

Which reaction shows oxidation taking place?

A VO2 2O3
B V2O5 2
C V2O3
D V2O3 2O5

20 The apparatus shown is set up and left for a week.

Which diagram best shows the level of the water at the end of the week?

A B C D

damp iron wool

air

water
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Data Sheet 

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your name, class and registration number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper. 
You may use a soft pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid/ tape.

Section A
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Section A [45 marks]
Answer all the questions in the spaces provided.

1 Substances can be classified as elements, compounds or mixtures.
Complete Table 1.1 to describe the following substances.

Table 1.1

substance classification
(element, compound or mixture)

atoms 
found within the substance

hydrogen sulfide compound hydrogen, sulfur

brass

limestone compound
[3]

[Total: 3]

2 Iron is the fourth most common element in the Earth's crust and it is also believed to form a large 
extent of the Earth's core.

(a) Pure iron can be prepared by the thermal decomposition of iron pentacarbonyl.
Fig. 2.1 shows the structure of iron pentacarbonyl. 

Fig. 2.1

Write the chemical formula for iron pentacarbonyl. ………………………. [1]

(b) (i) Iron metal oxidises partially to form iron(II) oxide.

Predict the electrical conductivity of this compound by including the condition under 
which conductivity is observed or not at all.

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

…………………………………………………………………………………………………. [1]
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2 (b) (ii) Complete Table 2.1 to show the number of electrons, neutrons and protons in iron(II) ion 
and oxide ion.

Table 2.1

number of 
protons

number of 
neutrons

number of 
electrons

Fe26
56 2+ 26

 O8
16 2- 8 

[2]
(c) (i) Fe26

54 and Fe26
56 are two common isotopes of iron.

Define isotopes.

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

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

(ii) These iron isotopes have different physical properties but exhibit same chemical 
properties.

Explain this observation.

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

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

[Total: 6]

3 When a colourless solution of copper(I) chloride is left in a beaker for a period of time, the following 
reaction takes place.

2CuCl(aq) CuCl2(aq) + Cu(s)

(a) Calculate the oxidation state of copper in CuCl and CuCl2.

oxidation state of copper in CuCl …………………………. 

oxidation state of copper in CuCl2 …………………………. [2]

(b) Explain, in terms of change in oxidation states, why CuCl is both oxidised and reduced in this 
reaction.

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

………………………………………………………………………………………….……………. [2]
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3 (c) Describe one observation in this reaction.

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

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

[Total: 5]

4 (a) Name the pieces of apparatus most suitable to complete the following laboratory procedures:

(i) separate a precipitate from a solution,

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

(ii) measure exactly 25.30 cm3 of solution into a conical flask,

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

(iii) measuring the mass gained in a reaction,

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

(iv) bubbling gas into a test-tube containing solution.

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

(b) Chromatography can be used to separate the coloured pigments extracted from lavender 
flowers. The apparatus used is shown Fig. 4.1.

After a few minutes, the solvent vapour fills the whole chromatography jar.

Fig. 4.1

Describe what happens to the movement and arrangement of the solvent particles as they 
become a vapour.

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

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

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

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

[Total: 6]

start line

chromatography paper

lid

solvent
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5 A solution of nitric acid is prepared by diluting 0.15 mol to make 100 cm3 of solution.

(a) Calculate the concentration of this solution in mol/dm3 and g/dm3.

concentration = ………………………………. mol/dm3 [1]

concentration = …………………………………. g/dm3 [1]

(b) The chemical equation for the reaction between nitric acid and potassium carbonate is as 
follows:

2HNO3 + K2CO3 2KNO3 + CO2 + H2O 

100 cm3 of 0.5 mol/dm3 nitric acid is added to an aqueous solution containing 0.02 mol of
potassium carbonate.

(i) Calculate the number of moles of nitric acid.

number of moles = ………………………………. [1]

(ii) State the limiting reactant in this reaction.

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

(iii) Calculate the number of moles of potassium nitrate formed.

number of moles = ………………………………. [1]

[Total: 5]
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6 Fig. 6.1 describes some of the properties and reactions of several substances.

Fig. 6.1

(a) Identify P, Q, R and S.

P …………………………………………

Q ………………………………………… 

R ………………………………………… 

S …………………………………………......                                                                              [4]

(b) Write the ionic equation for the reaction of R with aqueous silver nitrate.

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

[Total: 5]

R
blue aqueous 

solution

S
blue precipitate

P
black solid

add aqueous 
sodium hydroxide

neutralise with 
solution Q

white precipitate

add dilute nitric 
acid and aqueous 

silver nitrate
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7 (a) Lithium, sodium and potassium belong to Group I of the Periodic Table.
Table 7.1 shows the observations when these three metals react with water.

Table 7.1

Group I metal observation
lithium reacts quickly
sodium reacts violently

potassium reacts very violently

(i) Describe and explain the reactivity of Group I metals down the group.

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

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

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

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

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

(ii) Rubidium is located below potassium in Group I.

Predict what would happen when rubidium reacts with water.

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

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

(iii) Name the gas evolved when Group I metals react with water.

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

(b) Group 0 elements are also known as noble gases.

(i) State one physical property of noble gases.

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

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

(ii) Using your knowledge of electronic structures, explain why elements in Group 0 are 
unreactive.

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

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

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

[Total: 7]
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8 The petrol burnt in car engines react with air to form a mixture of gases.
Table 8.1 shows the composition of the mixture of all the gases coming from car exhaust fumes.

Table 8.1

gas % of gas in the exhaust fumes
carbon dioxide 15

carbon monoxide 3 
hydrocarbons 2 

hydrogen 1 
oxides of nitrogen 1 

oxygen 1 
water vapour 18

gas W 59

(a) Identify gas W. ……………………………………. [1]

(b) The amount of carbon dioxide emitted by vehicles contributes to the increasing concentration 
of the gas in the atmosphere.

Explain why this is a global concern.

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

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

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

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

(c) Explain why carbon monoxide is found in the exhaust gases.

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

.…………….…………………………………………………………………………...…….…….....[1]
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8 (d) Water is one of the major by-products in the combustion of petrol in vehicles.

Draw a ‘dot and cross’ diagram of water, showing only the arrangement of electrons on the 
valence shells.

[2]
(e) The combustion of petrol is exothermic.

(i) Define exothermic.

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

(ii) Give another example of an exothermic reaction.

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

[Total: 8]
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Name: _____________________________(         )                                                                Class:_____

Section B [20 marks]
Answer any two questions in this section.

Write your answers in the spaces provided.

9 Magnesium sulfate is formed from the reaction between a metal, M and an acid, N.

(a) Name M and N.

M ………………………………………. 

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

(b) Write the balanced chemical equation for the reaction between M and N.

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

(c) Describe how pure crystals of magnesium sulfate can be prepared using metal M and acid N.

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

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

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

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

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

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

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

.................................................................................................................................................... [4] 

(d) Magnesium sulfate can also be prepared using acid N and another substance.

Name this substance.

.................................................................................................................................................... [1] 
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9 (e) The labels on two bottles, one containing acid N and the other containing aqueous ammonia, were 
missing.

(i) Briefly describe a method you would use to distinguish between the two solutions.

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

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

(ii) State the result you would expect for acid N using the method described in (e)(i).

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

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

[Total: 10]

10 Iron is a metal that is commonly used in the construction of ships and bridges.

(a) Iron is extracted from haematite using carbon in a blast furnace. Impurities from the iron are 
removed using limestone. 

Describe how limestone is used to remove impurities from iron and include suitable chemical 
equations in your answer.

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

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

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

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

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

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

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

.................................................................................................................................................... [4]

(b) When iron is exposed to the environment for some time, it starts to rust.

(i) Bridges made of iron are painted to prevent rusting.

Explain how the layer of paint prevents iron from rusting.

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

............................................................................................................................................ [1] 
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10 (b) (ii) Some ships that are made of iron prevent rusting by attaching blocks of zinc to its surface.
After some time, it was observed the block of zinc corroded instead of iron.

Explain how attaching blocks of zinc help to prevent the ship from rusting.

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

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

(iii) Predict what happens when blocks of silver metal are attached to the iron surface of the ship
instead of zinc.

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

(iv) It was observed that ships in the sea tend to corrode more quickly than bridges.

Suggest a reason to explain this phenomenon.

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

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

(c) In addition to the production of iron using the blast furnace, iron is also obtained through recycling.

Give two reasons why it is important to recycle metal.

1.......................................................................................................................................................

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

2.......................................................................................................................................................

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

[Total: 10]
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11 Egg shells are made up mainly of calcium carbonate. A pupil carried out an experiment to react egg 
shells with excess dilute hydrochloric acid. The gas that was produced was measured at a regular time 
interval to investigate the speed of the reaction.

(a) Predict the solubility of this gas in water.

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

(b) Complete the diagram in Fig. 11.1 to show the apparatus which could be used to measure the 
volume of gas produced.

Fig. 11.1 [2]

(c) The results of this experiment are shown in Table 11.1.

  Table 11.1

time/ s 0 20 40 60 140 180 200 220
volume of gas/ cm3 0 14 25 32 48 50 50 50

(i) Plot the results on Fig. 11.2 and draw a smooth curve through the points.

Fig 11.2 [2]

dilute hydrochloric acid

egg shells

0 20 40 60 80 100 120 140 160 180 200 220 240

time/ s

50

40

volume/ cm3

60

30

20

10

0
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11 (c) (ii) Explain why no further measurements were taken after 220 seconds.

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

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

(iii) Using the graph drawn in (c)(i), estimate the volume of gas evolved for the first 100 seconds.

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

(iv) Calculate the average speed of reaction in cm3/ s for the first 10 seconds of the reaction.
(Average speed =   final volume - initial volume  

duration concerned
 ) 

………………………….… cm3/ s [2]

(v) The experiment is repeated with crushed egg shell.
On the same axes in Fig. 11.2, draw the graph you would expect for the second experiment.
Labelled the graph as ‘Q’. [1]

[Total: 10]
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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1 

CHIJ Katong Convent

4E/5N Science Chemistry Mid-Year Exam 2018 

Answer scheme

Paper 1

1 2 3 4 5 6 7 8 9 10
B A D C D D C D C B

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

Paper 3

Section A 

Qn Answers
1

substance
classification

(element, compound 
or mixture)

atoms 
found within the 

substance
hydrogen sulfide compound hydrogen, sulfur

brass mixture copper, zinc
limestone compound calcium, carbon, 

oxygen
2a Fe(CO)5 

2b(i) Iron(II) oxide conducts electricity only in molten form.
OR
Iron(II) oxide does not conducts electricity as a solid.

2b(ii)
number of 

protons
number of 
neutrons

number of 
electrons  26 30 24  8 8 10

2c(i) Isotopes are atoms of the same element with the same number of protons but
different number of neutrons.

2c(ii) As the isotopes have the same number of valence electrons, they possess the same 
chemical properties. 

3a oxidation state of copper in CuCl = +1
oxidation state of copper in CuCl2 = +2

3b CuCl is oxidised to CuCl2 as the oxidation state of Cu increases from +1 in CuCl to +2 
in CuCl2. 

CuCl is reduced to Cu as the oxidation state of Cu decreases from +1 in CuCl to 0 in 
Cu.
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Paper 3

Section A 

Qn Answers
1

substance
classification

(element, compound 
or mixture)
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3c The colourless solution turns blue
OR
A pink/ brown/ reddish-brown solid is formed.

4a(i) filter funnel

4a(ii) burette

4a(iii) electronic balance

4a(iv) delivery tube/ teat pipette

4b When the solvent particles become a vapour, they are
moving at high speeds in all directions and
spaced far apart.

5a Concentration of HNO3 in mol/dm3 = 0.15 = 1.5 mol/dm3

Concentration of HNO3 in g/dm3 = 1.5 x 63 = 94.5 g/dm3

5bi Number of moles of HNO3 = x 0.5 = 0.05 mol

5bii Potassium carbonate / K2CO3

5biii Mole ratio
K2CO3 : KNO3 = 1 : 2

Number of moles of KNO3 = 0.02 x 2 = 0.04 mol

6a P: copper(II) oxide / CuO
Q: hydrochloric acid / HCl 
R: copper(II) chloride / CuCl2
S: copper(II) hydroxide / Cu(OH)2

6b Ag+ (aq) + Cl- (aq) AgCl (s)

7ai The reactivity of Group I metals increases down the group.

Down the group, there are more filled electron shells between the nucleus and the 
valence electron.

Hence, there is a greater tendency to lose the valence electron to attain the noble 
gas electronic configuration.

7aii It reacts explosively.

7aiii Hydrogen gas

7bi Noble gases are/ have
colourless
odourless
gases at room temperature and pressure OR have low melting and boiling points
insoluble in water
poor conductors of electricity
low densities

(any one)
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5a Concentration of HNO3 in mol/dm3 = 0.15 = 1.5 mol/dm3

Concentration of HNO3 in g/dm3 = 1.5 x 63 = 94.5 g/dm3

5bi Number of moles of HNO3 = x 0.5 = 0.05 mol

5bii Potassium carbonate / K2CO3

5biii Mole ratio
K2CO3 : KNO3 = 1 : 2

Number of moles of KNO3 = 0.02 x 2 = 0.04 moloo

6a P: copper(II) oxide / CuO
Q: hydrochloric acid / HCl 
R: copper(II) chloride / CuCl22
S: coppeper(II) hydroxide / Cu(OOH)H)22

6b Ag+ (aq) + Cl-ll (aq) AgCl (s(s( ))

7a7aai The reactivityty oof f GrGrouo p I memetatalsls increases down the group.

Down thhee grgrouo p, ttheherere aarere mom re filled electron shells between the nucleus and the
valence electronon.

Hencecee, ththerere e isis aa grg eater tendency to lose the valence electron to attain the noble 
gas elele ecectrtrononicic cconfiguration.

7aii It reacts explosively.

7 iii H d
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Section B

Qn Answers
9a M: magnesium

N: sulfuric acid

9b Mg + H2SO4 MgSO4 + H2

9c Steps for making crystals:
1. Add excess magnesium metal to a test tube containing sulfuric acid and stir.

2. Filter to obtain the filtrate, which is magnesum sulfate solution, and remove the
excess magnesium metal residue.

3. Heat the filtrate till it is saturated.
4. Allow the saturated solution to cool so that the salt can crystallise.

5. Filter to collect the crystals. Wash the crystals with a little cold distilled water to
remove impurities and dry between sheets of filter paper.

9d Magnesium oxide / magensium carbonate/ magnesium hydroxide

9ei Add a few drops of universal indicator solution into each solution. OR

Dip a piece of red and blue litmus paper into each solution.

9eii The solution will turn from green to red. OR

The red litmus paper will remain red and the blue litmus paper will turn red.
10a Limestone is first decomposed by heat to produce carbon dioxide and calcium 

oxide. 
CaCO3 (s) CaO (s) + CO2 (g) 

7bii They have fully-filled valence electron shells and already achieved a stable noble 
gas electronic configuration.

8a nitrogen/ N2

8b Carbon dioxide is a greenhouse gas / causes climate change / causes global 
warming.

This results in ice caps melting (or rise in sea levels) / increased flooding / 
desertification / increased death of corals.

8c It is formed due to incomplete combustion.

8d

8ei A reaction/ a change in which heat is given out to the surroundings.

8eii Rusting, respiration, neutralisation or any acceptable answer.

Key 
     : electron from O 
X   : electron fro 
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Section B

Qn Answers
9a M: magneesis umum

N:N ssulu fuuriric c acacidid

9b MgMg ++ HH22SOSO4 MgSO4 + H2

9c Steps for making crystals:
1. Add excess magnesium metal to a test tube containing sulfuric acid and stir.

warming.

This results in ice caps melting (or rise in sea levels) / increaseed d flflooooding / 
desertification / increased death of corals.

8c It is formed due to incomplete combustion.

8d

8ei A reaction/ a change in which heat is given out t toto the surroundings.

8eii Rusting, respiration, neutraralisasatitionon or anany y acacceceptptabable answer.
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Calcium oxide reacts with the impurities from iron, which is sand, to form molten 
slag. 
CaO (s) + SiO2 (s) CaSiO3 (l)

10bi Paint serves as a protective layer that prevents iron from coming into contact with 
water and oxygen. 

10bii Zinc is more reactive than iron,
hence zinc will react with water and oxygen first.

10biii The ship will rust.

10biv The presence of sodium chloride in seawater results in the increase of the speed of 
rusting.

10c Recycling helps to conserve finite/ non-renewable metal ores.
Recycling helps to save energy, hence less fossil fuels are burnt for energy
production.
Recycling helps to save cost of extracting metals.
Recycling reduces pollution as recycling metals creates less pollutants than
extracting metals from its ores.
Recycling reduces the need of landfills for metal extraction wastes

(any two)

11a The gas (carbon dioxide) is slightly soluble/ insoluble in water.

11b a labelled gas syringe 

11c(i)

11c(ii) All the egg shell (calcium carbonate) had been used up. 

11c(iii) Based on students’ graph,
Acceptable range of 41 – 43 cm3

Q 
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(any two)

11a The gas (carbon dioxide) is slightly soluble/ insoluble in waterr..

11b a labelled gas syringe 

11c(i)
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11c(iv) Based on students’ graph

average speed =            
11c(v) a graph with a higher gradient but same final volume
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11c(iv) Based on students’ graph

average speed =
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Science (Chemistry) 5076/1
(with Biology/Physics Component)             5078/1
Paper 1        

SEMESTRAL ASSESSMENT ONE
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1 hour 

Additional Materials:
Electronic calculator
OTAS Answer Sheet

This question paper consists of 9 printed pages.

Setter: Mr Timothy Chen Vetter: Mdm Jarina Banu 

INSTRUCTIONS TO CANDIDATES:

Do not open this booklet until you are told to do so.
Write your name, index number and class in the spaces at the top of this page and on any separate 

answer paper used. 
Write in soft pencil. 
You may use a soft pencil for any diagrams, graphs, tables or rough working.
Do not use staples, paper clips, highlighters, glue or correction fluid.

There are twenty questions on this paper. Answer all questions.

For each question, there are four possible answers A, B, C and D.
Choose the one you consider correct and record your choice in soft pencil on the OTAS answer 
sheet.

Read carefully the instructions on the answer sheet. 

At the end of the examination, hand in your OTAS sheet and question paper separately.

Any rough working should be done in this booklet.

A copy of the Periodic Table is printed on page 9. 
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Paper 1 (Multiple Choice Questions) 

Answer all the questions on the OTAS. 

21 A student follows the rate of the reaction between marble chips, CaCO3, and 
dilute hydrochloric acid, by measuring the amount products produced or the 
amount of reactants reacted.

CaCO3 + 2HCl l2 + CO2 + H2O 

Which diagrams show apparatus that is suitable for this experiment? 

A 1 and 2
B 2 and 4
C 1, 2 and 4
D All of the above
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22 A gas is being cooled to room temperature.

Which part of the cooling curve below shows that both the gas and liquid exist 
together?

Temp /°C

    

    
       
               
        

       Time /min

23 Four samples are spotted onto chromatography paper. It is known that one of 
these samples is pure compound Q. A separate sample of pure compound Q is 
also spotted onto the paper. The paper is placed in a solvent.

The diagram shows the chromatogram produced.

Which statement is correct?

A Sample 2 has travelled the furthest and sample 3 is pure compound Q.
B Sample 3 has travelled the furthest and sample 2 is pure compound Q.
C
D 

Sample 4 has travelled the furthest and sample 1 is pure compound Q.
Sample 4 has travelled the furthest and sample 2 is pure compound Q. 

D

C

A

B
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24 Which diagram shows a compound made up of two different elements?

              

25 Which statement about the particles, F-, Ne and Na+ is correct?

A They all contain more electrons than protons.
B They all contain more neutrons than protons.
C They all contain the same number of electrons.
D They all contain the same number of protons.

26 The figure below shows a compound formed by elements Q and R.

Which of the following is true?

A The compound has a low boiling point. 
B The compound has mobile electrons and therefore can conduct 

electricity.
C The atoms of R gain electrons from the atom of Q to form an ionic 

compound.
D The atoms of Q and R share valence electrons to form a covalent 

compound with formula Q2R.

27 Which statement is correct about all ionic compounds?

A They are formed when metals share electrons with non-metals.
B They conduct electricity in the molten state.
C They conduct electricity in the solid state.
D They dissolve in water.

R RQ
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28 Nitrogen monoxide and oxygen react to form nitrogen dioxide.

2NO(g)   +   O2 2(g)

What is the maximum volume of nitrogen dioxide that could be obtained when 
1 dm3 of nitrogen monoxide reacts with 2 dm3 of oxygen?

A 1.0 dm3

B 2.0 dm3

C 3.0 dm3

D 4.0 dm3

29 Which sample contains the most atoms?

A 0.5 moles of water
B 0.5 moles of ammonia
C 1.0 moles of carbon dioxide
D 2.0 moles of hydrogen chloride

30 A household cleaning compound is used to remove calcium carbonate from 
bathroom surfaces.

Bubbles of gas can be seen forming when it is applied to the surface.

What is the pH of this cleaning compound?

A pH 2
B pH 7
C pH 10
D pH 14

31 The table shows the results of adding dilute nitric acid and aqueous sodium 
hydroxide to four oxides.

Which is the result obtained for aluminium oxide? 

dilute nitric acid aqueous sodium hydroxide

A reaction reaction
B reaction no reaction
C no reaction reaction
D no reaction no reaction
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32 A bottle of magnesium carbonate has been contaminated with sodium chloride. 
How can the pure magnesium carbonate be obtained from this mixture?

A Add acid to the mixture, filter then collect the residue.
B Add acid to the mixture, filter then evaporate the filtrate.
C Add water to the mixture, filter then collect the residue.
D Add water to the mixture, filter then evaporate the filtrate.

33 Which reagent can be used to react with dilute hydrochloric acid to prepare 
silver chloride?

A solid silver
B solid silver oxide
C solid silver carbonate
D aqueous silver nitrate

34 The results of experiments involving four metals, W, X, Y and Z, and their ions 
are shown.

Y(s) + Z+(aq) Y+(aq) + Z(s)
W(s) + X+(aq) no reaction
Z(s) + X+(aq) Z+(aq)  + X(s)

What is the order of reactivity of the four metals, most reactive to least 
reactive?

A
B 
C 
D

Z
 Y 
 W 

X

35 Element Z is in the same group of the Periodic Table as bromine but has a 
lower boiling point.

Which statement about Z is correct?

A

B 
C 
D 

It can displace bromine from an aqueous solution of potassium 
bromide. 
It has a proton number greater than 35.
It is a solid at room temperature.
It loses an electron when it reacts with a metal.

36 Which change always occurs when a metal atom is oxidised?

A
B 
C 
D 

It combines with oxygen.
It gains electrons to form a negative ion.
It loses electrons to form a positive ion.
It gains protons to form a positive ion.
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37 In four separate experiments, 1, 2, 3 and 4, nitric acid was added to excess 
marble chips and the volume of carbon dioxide formed was measured.

In all four experiments the same volume of nitric acid was used.
Its concentration, or temperature, or both concentration and temperature, were 
changed.

The results of the experiments are shown on the graph.

Which statement is correct?

A A lower concentration of acid was used in experiment 3 than in 
experiment 1.

B Experiment 4 was faster than experiment 3.
C The acid used in experiment 2 was of a lower concentration than in 

experiment 1.
D The temperature of the acid was the same in experiments 1 and 2.

38 The elements helium, argon and neon are noble gases.

Which statement is correct?

A All these elements have an octet configuration.
B Argon is used to react with impurities in the manufacture of steel.
C Helium is used in balloons as it is more dense than air.
D Neon is used in light bulbs to give an inert atmosphere.

www.KiasuExamPaper.com 
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39 The inside of a tube is coated with iron filings. The tube is placed in a trough of 
Water as shown. 

Which diagram represents the likely appearance of the apparatus after one 
week?
  

40 When a volcano erupts, which gas is produced in significant amounts?

A carbon monoxide
B methane
C oxides of nitrogen
D sulfur dioxide

-- End of paper 1 --
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Paper 3

Section A (45 marks)

Answer all questions in the spaces provided.

1 The apparatus shown in Fig 1.1 can be used to separate a mixture of 3 liquids, A, B and
water. 
A has a boiling point of 50 °C while B has a boiling point of 78 °C.

Fig. 1.1

(a) State the name of this method of separation.

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

(b) What is the purpose of the water in the condenser?

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

(c) Predict the temperature of the thermometer when the first distillate appears in the 
beaker.

Explain why.

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

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

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

g

Thermometer

Mixture 

condenser
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2 Table 2.1 shows the number of protons, electrons and neutrons of five particles Q to V.

Table 2.1

Particle Number of protons Number of neutrons Number of electrons

Q 5 5 4

R 7 7 10

S 8 8 8

T 9 11 9

U 10 10 10

V 16 16 16

Which of the particles, Q to V in Table 2.1, fit each of the following descriptions?

(a) (i)

(ii)

(iii)

(iv)

an atom with mass number of 16

a positive ion

an atom that has 8 valence electrons

two atoms in the same group

………….

…………. 

…………. 

…………. and ………….
[4]

(b) Particle T is an isotope of an element found in the Periodic Table.

Name the element and explain why T is an isotope of that element.

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

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

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

……………………………………………………………………………………………..[2] 
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3 Fig. 3.1 shows the extraction of iron from iron ore.

                                                     Fig. 3.1

(a) Haematite is the source of iron produced in the Blast Furnace.

(i) Name the reducing agent for the reduction of haematite.

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

(ii) With the aid of a chemical equation, describe how your answer in 3(a)(i)
reduces haematite to molten iron.

………………………………………………………………………………………...

………………………………………………………………………………………... 

……………………………………………………………………………………….. 

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

(iii) Besides haematite, name the other 2 raw materials that are added to the 
Blast Furnace. 

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

(b) Name product A and state its usefulness as a substance floating above product B.
  
………………………………………………………………………………………………... 

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

waste gases

hot airhot air

B
A
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(c) Iron can be used to make stainless steel.

Stainless steel can be made by adding elements such as chromium and nickel to 
iron to improve its strength.

(i)

(ii)

What is the name given to mixtures such as stainless steel?

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

Explain, in terms of the arrangement of atoms, why stainless steel is harder 
than pure iron.

………………………………………………………………………………………... 

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

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

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

4 A student titrates 25.0 cm3 an alkali of metal X, XOH, with sulfuric acid.

He realizes that 20.0 cm3 of 0.2 mol/dm3 of sulfuric acid is required to neutralize the acid 
fully.

The chemical equation for the reaction is shown below:

2XOH   +   H2SO4 X2SO4   +   2H2O 

(a) Name an indicator that can determine the endpoint of the reaction and describe the 
colour change seen.

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

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

(b) (i) Calculate the number of moles present in 20.0 cm3 of the sulfuric acid used.

……………….. mol [1]
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(ii) Determine the concentration, in mol/dm3, of XOH used.

…………… mol/dm3 [2]

(iii) If the concentration of XOH used is 12.8 g/dm3, calculate the relative mass 
of XOH and, hence, determine the identity of X. 

Relative mass of XOH: ……………… Identity of X: ………………….. [2]

(c) When XOH is added to ammonium chloride, a gas is formed.

Name the gas formed and describe how to test for its identity.

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

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

…………………………………………………………………………………….............[2] 
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5 Hydrogen can form compounds with both metals and non-metals.

For example, it can form lithium hydride with lithium and also ammonia with nitrogen.

(a) What is the bonding found in lithium hydride?

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

(b) (i) Draw the dot-and-cross diagram to show the arrangement of valence 
electrons found in lithium hydride and ammonia in the space below.

Lithium hydride:

[2]

Ammonia:

[2]

(ii) Explain, in terms of bonding, why lithium hydride exist as a solid while 
ammonia exist as a gas at room temperature. 

………………………………………………………………………………………... 

………………………………………………………………………………………... 

………………………………………………………………………………………... 

………………………………………………………………………………………... 

……………………………………………………………………………………...[3] 
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6 Fig. 6.1 describes the reactions of metal A.

Fig 6.1

(a) Identify the following substances.

A

B 

C 

D 

E 

F 

……………………………

……………………………

……………………………

……………………………

……………………………

……………………………
[6]

(b) Describe how to test for gas C that is formed in the above reactions.

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

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

                                 -- End of paper 3 section A --

metal A green solution B gas C

green precipitate D

reddish brown 
precipitate E yellow solution F

nitric acid +

aqueous 
sodium 
hydroxide

hydrochloric acid

filter and then 
leave to stand in 

air
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Paper 3 Section B (20 marks)

Answer any two questions in this section.
Write your answer in the spaces provided.

7 (a) (i) Name an element from Period 3 and explain how the electronic structure of this 
element can be used to determine the group the element belongs. 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

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

(ii) Moving from Group I to Group VII across period 3, the character of the 
elements change. 

Describe and explain this change.

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

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

(b) The element with an atomic number of 87 is extremely rare and only about 30 g exist 
throughout the Earth crust.

Predict one physical and one chemical property of this element.
Write a balanced chemical equation, with state symbols, to represent the chemical 
property that you have described.

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

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

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

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

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

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

………………………………………………………………………………………………..[4]
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8 Coal contains sulfur. When coal is burnt at power stations in an excess of oxygen, sulfur 
dioxide is formed according to the reaction shown below.

S   +   O2   SO2

(a) (i) Explain why sulfur is considered to be oxidised in this reaction.

……………………………………………………………………………………………

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

(ii) Find the mass of sulfur burnt if 320 dm3 of sulfur dioxide is formed at room 
temperature and pressure.

[3]

(iii) Describe how the release of sulfur dioxide can indirectly cause damage to 
buildings made of limestone.

……………………………………………………………………………………………

……………………………………………………………………………………………

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

(b) Two pollutants can be produced in the internal combustion engines of automobiles.

Name the pollutants and describe how they are produced in the engines of 
automobiles.

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

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

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

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

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

……………………………………………………………………………………….............[4]
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9 (a) Explain, in terms of collision theory, how the temperature of reactants affect the 
speed of reaction.

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

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

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

(b) A student wants to investigate the rate of reaction involving particle size.

Given that he has magnesium strips and magnesium powder with some hydrochloric 
acid, describe how he can conduct a laboratory experiment to do his investigation.

Your description should include the measurement obtained to measure the rate of 
reaction.

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

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

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

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

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

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

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

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

………………………………………………………………………………………………..[5]

(c) Magnesium can also react with copper(II) sulfate as shown below.

Mg  +  CuSO4 MgSO4 +  Cu

(i) During this reaction, the temperature of the solution increases.
Based on this observation, state what kind of reaction this is.

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

(ii) Explain why this reaction is also considered a displacement reaction.

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………[2]

-- End of section B --
-- End of paper – 
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2

Paper 1 (20m)

21 22 23 24 25 26 27 28 29 30
B B D D C A B A D A
31 32 33 34 35 36 37 38 39 40
A C D C A C A D C D

Paper 2
Section A (45m)

Qn Part Answer Marks
1 (a)

(b)
(c)

Fractional distillation
To condense the vapour entering the condenser as the distillate.
50 °C.
It is the boiling point of A which has the lowest boiling point of the 3 
substances

1
1
1 
1 

2 (a) (i)
(ii)
(iii)
(iv)

S
Q 
U 
V and S

1
1
1 
1 

(b) It is fluorine.
Both have 9 protons, however,
Fluorine has 10 neutrons while T has 11 neutrons.

1

1

3 (a) (i)
(ii)

(iii)

carbon monoxide
Fe2O3  +  3CO   2Fe  +  3CO2
Fe2O3 loses oxygen to carbon monoxide,
And is thus reduced to form iron /
The oxidation state of Fe decreases from +3 in haematite 
to 0 in iron.
Limestone and 
coke.

1
1
1 
1 

1
1 

(b) Molten slag. 
It covers the molten iron, preventing it from oxidising with oxygen.

1
1

(c) (i)
(ii)

Alloys
Since the sizes of particles in stainless steel are different,
this disrupts the regular arrangement of iron, making it harder to slide 
when a force is applied. (ERC)

1
1
1 

4 (a) Universal indicator.
There will be a colour change from purple to green.

1
1

www.KiasuExamPaper.com

( )

n Part Answer Mark
(a)
(b)
(c)

Fractional distillation
To condense the vapour entering the condenser as the distillatttttte.e.e.e.e.e.
50 °C.
It is the boiling point of A which has the lowest boilingg popopopopopoinininininintt t t t t ofofofofofof the 333333 
substances

1
1
1
1

(a) (i)
(ii)
(iii)
(iv)

S
Q
U
V and S

1
1
1
1

(b) It is fluorine.
Both have 9 protons, however,
Fluorine has 10 neutrons whihilel  T hhass 11 neututroronsns..

1

1

(a) (i)
(ii)

(iii)

caarbr on monoxide
Fe2O3 +  3CO   2FFe e +  3C3COOO22
Fe2O3 loses oxygenn tto o caaarbrbonon mmono oxoxxide,
And is thus reduced d toto ffororm iron /
The oxididdatatioion statatee ofof FFFee ded creases from +3 in haematite 
to 0 iinn iriron.
Limestonne e anana dd
cookekee.

1
1
1
1

1
1

(b) Moltennn sslalag.g. 
It covers s ththe e mom lten iron, preventing it from oxidising with oxygen.

1
1

(c) (i) Alloys
Si th i f ti l i t i l t l diff t

1
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3

(b) (i)
(ii)

(iii)

Mole of sulfuric acid = 0.02 * 0.2 = 0.004 mol
Mole of sodium hydroxide = 0.004 * 2 = 0.008 mol
Concentration of sodium hydroxide = 0.008 / 0.025 
= 0.32 mol/dm3

Molar mass = conc (g/dm3) / conc (mol/dm3) 
= 12.8 / 0.32 = 40 g/mol
Molar mass of X = 40 – 16 -1 = 23
Therefore, X is sodium.

1
1

1

1

1

(c) Ammonia gas.
The gas evolved will turn damp red litmus paper blue.

1
1

5 (a) Ionic bonding 1
(b) (i) 1 mark 

each for 
correct 

transfer/ 
sharing of 
electrons 
for both

1 mark for 
no inner 

shell 
electrons 
for both

(ii) Since lithium hydride consist of strong electrostatic forces of 
attraction between positive and negative ions while ammonia 
consists of weak intermolecular forces between ammonia 
molecules.
And because much more energy is required to overcome the 
forces of attraction in lithium hydride compared to ammonia, 
Therefore, lithium hydride has a much higher melting and boiling 
point, hence it exist as a solid while ammonia exist as a gas 
under room temperature.(ERC)

1

1

1

+ -

H

N HH

H

Li
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(c) Ammonia gas.
The gas evolved will turn damp red litmus paper blue.

1
1

(a) Ionic bonding 1
(b) (i) 1 mar

each f
corre

transf
sharing
electro
for bo

1 mark
no inn

shel
electro
for bo

(ii) SiSincnce e e lilithium hydride consist of strong electrostatic forces of 
attraction between positive and negative ions while ammonia 
consists of weak intermolecular forces between ammonia 

l l

1

1

+ --

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

NN HH

H
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Section B (20m)

6 (a) A: iron
B: iron(II) nitrate
C: hydrogen gas
D: iron(II) hydroxide
E: iron(III) hydroxide
F: iron(III) chloride

1
1
1 
1 
1 
1

(b) Test the gas evolved using a burning / lighted splint. It should extinguish 
with a pop sound

1

Qn Part Answer Remarks 
7 (a) (i)

(ii)

Name 1 element from sodium to argon.
Since sodium has an electronic configuration of 2.8.1, showing that 
it has 1 valence electron.
Therefore, it is in Group I. 

Across Period 3, the metallic character of the element decreases.
Since the tendency of the elements to form positive ions by losing 
electrons decreases while
The tendency increases for elements to gain electrons, forming 
negative ions as the number of valence electrons increases,
Therefore, elements show less metallic character across the period.

1
1

1

1
1 

1

(b) It is soft / can conduct electricity / low density.
It can react with water to form alkali and hydrogen gas. /
It can react with halogens to form halides.

2Fr (s)  +  2H2O (l)   2FrOH (aq)   +   H2 (g) /
Fr (s)  +   Cl2 (g)      2FrCl2 (s) 

1
1

1 mark 
for 

balanced
chemical 
equation
1 mark 

for state 
symbols

8 (a) (i)

(ii)

(iii)

Sulfur gains oxygen to form sulfur dioxide / the oxidation state of 
sulfur increases from 0 to +2.
Mole of sulfur dioxide = 320 / 24 = 13.33 mol
Mole ratio of SO2 : S = 1:1 = 13.33:13.33
Mass of sulfur burnt = 13.33 * 32 = 426.6 = 427g
sulfur dioxide can react with the water to form sulfurous acid.
Sulfurous acid oxidises in the air to sulfuric acid which forms acid 
rain which can damage buildings made of limestone.

1

1
1 
1 
1 
1 

www.KiasuExamPaper.com

ction B (20m)

n Part Answer Rema
(a) (i)

(ii)

Name 1 element from sodium to argon.
Since sodium has an electronic configuration of 2.8.8.8....1,1,1,1,1,1, sssssshohohohohohowiwiwiwiwiwinnnnngng that 
it has 1 valence electron.
Therefore, it is in Group I. 

Across Period 3, the metallic character of ttttttheheheheheheheeeheheheeheheheheeeheheeeeheeeeeeheeeeeheeeheheheheheeeeeheeeeeeeeeeeeeeeeeeeheeeeeeeeeeeheeeeeeeeeeeeeeeeeeheehehh eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeleleellleleleleleleleleleleleleelelelelelelleleelelelelelleelelelelllelelelelelelllelelleelellllelellleeeleleelelleeeelleleeleeleleeeeleeeleleleeleeeeeeeeeeeeeeeeeeleeelell mmmemmemememememmemememeemememememememmemmememeememeememememememeemmememeemememememememememmemmememmmmmememeemeemeeemememmmmeeememmmememememememememememememmeemememmmmeemeemememmmemmeeeeeeeemememeemeeeeememeemememememmmmeeemeeeemmeeeeeeeeememmmememmmem ntntntntntnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ddddddecreeeeeeasasasasasaseseseseseses....
Since the tendency of the elements tooooooo ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffforororororoorororororororororoorororooroorooooorooroorrrorrroororrorrrorrrrrrororrorrrroorrrrrrrrrroooorrrroooorrrrrrorm m mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm popopopppopopopopopopopopopopopopopopoppoppopopopoopopopopopoppppopopopopopppppoopopopopopopoppopoppppopopoppppopoopopopoppppppoppppopopooooopoooopppoooopopopopooopopopppooppoopoooopopooopppopooopopopoooopppooopooopoppopoooppoooopoooppppppp ssisisssssississisisissisisisissisissississisisssisisisssisssisssisssissssississsssssssssisisssssisississssssssisssssisssssissssssisiisiiisississississsss titititititititititittitiiitititititttititiitiiititititiiitittttiiiitititititittitititititititittititttttititititttttttitittttittitttiit vvvvvvvvvvvevevevevevevevevevvvvvvvvveveeveevevevvvvvvevevvvvvevevevvvvvevevevevvvvvvvvvevvvvvvvvvvvvvveevvveevveeeveeevvevveevvvvvevevvvvevvvveevvv iiiiiiiiiiiiiiononononononsss s s s bybybybybyby llllllososososososinnnnnngggggg
electrons decreases while
The tendency increases for elements to gaiiiinininininiiinininii  elecctctctctctrorororororonnnnnsn , fofofofofoformrmrmrmrmrming
negative ions as the numu ber of valence eelectrons incrererererereasasssssees,
Therefore, elements show less metallic chahh racter acrososososososssssss the period.

1
1

1

1
1

1

(b) It is soft / can conduct electriciityty / lowow ddensity.
It can react with water to form aalkalali i anand hyhydrdrogogenen ggasas. /
It can reactct with halogens to foormrm hhala ideses.

2Fr (s)  +  2Hr 2O (l)   2FrOrOHH (a(aq)q)  ++  HH22 (g(g( ) /
Fr (s)  +   Cl2 (g)     2FrCl2 ((s)s)s  

1
1

1 ma
for

balanc
chemi
equat
1 ma

for sta
symb

(a) (i) Sulfur gains oxygen to form sulfur dioxide / the oxidation state of 
sulfur increases from 0 to +2

1
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End of Answer Scheme

(b) Oxides of nitrogen
Carbon monoxide
Oxides of nitrogen are formed through the reaction of nitrogen and oxygen
under high temperature in the engine.
Carbon monoxide is formed through the incomplete combustion of petrol /
fuel in the engine.

1
1
1 

1

9 (a) The smaller the particle size, the larger the surface area for reaction to 
occur.
This increases the frequency of collisions between reactant particles, 
resulting in a faster reaction.

1

1

(b) Add a fixed mass of magnesium strip to hydrochloric acid of
fixed concentration.
Collect the volume of hydrogen gas collected using a gas syringe and 
measure the volume of hydrogen gas collected at regular time intervals
(eg. 30 seconds).
Record the values collected and plot a graph of volume of hydrogen gas 
collected against time.
Repeat the experiment using magnesium powder instead of magnesium 
ribbon. Compare the slopes of the graph obtained for both ribbon and 
powder to investigate the rate of reaction.

1

1
1 

1

1

(c) (i)
(ii)

Exothermic
Since magnesium is a more reactive metal than copper, 
Therefore it displaces copper from its sulfate to form magnesium 
sulfate and copper metal.

1
1
1 
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End of Answer Scheme

(b) Oxides of nitrogen
Carbon monoxide
Oxides of nitrogen are formed through the reaction of nitrogegegegegegennnnnn anananananandddddd oxoxoxoxoxoxygen
under high temperature in the engine.
Carbon monoxide is formed through the incomplete comomommmombubububububusstioioioooon of ppppppetetetetetetrorororororollllll //////
fuel in the engine.

1
1
1

1

(a) The smaller the particle size, the larger the sururururururrurfafafaafafafafafafafaaaaafaaaafaaaafafafafaaaafaaaaaaffafaaaaafafafafafafaafafafaafafafaafaaaafaafafaaafafafffaafafaafafffaffffffffaaceccececececececececececececeeceececeeceeceeecececeeeecececeeececeeceeeceeececececeececececececeeceececeececeeececeeceeeceeececceeeceececeececcceecececccececcecececeececccececccceeccceecceeececccccceccccccccccccee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarerererererererererererereeerererererererererereereerererererrreeeerereererereerererrreererrrerererererrreerererrrreerererrrreeeeeererrereeerererreererreeeereeeeeeeeereeeeeereeeeeeeeeeeeeeeeereeeeeeeeaa aaaa aa a a aaaaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaaaaaaaaaaaaa aaaaaa aa aaaaaaaaaaaaaaaaa aaa aaaaaaaaaa a fofofofofoofofofofofofofofoofofofofofofofofofofoffofofofofoofofofoffoofofofofofofofofofofofofofofofofofofoofofofofofffofofofofoffffoofoofofofoffoooooffffooffooofoooofoofofoffoofoofoooooooooooooooofoooooooof rrrrrrrrrrrrrrrrrrrrrrrr rrrrrrrrr r rrrr r rr rrrrrr rrrrrrrerererererrerrrrrrerrereereerrrererereererererererrreeereeeeacacacacacactitititititionononononon ttttttoooooo
occur.
This increases the frequency of collisions between reaactant papapapapaparrrrrtr iiiiici les,s,s,s,s,s, 
resulting in a faster reaction.

1

1

(b) Add a fixed mass of magnesium strip to hydrochlh oric acid offffff
fixed concentration.
Collect the volume of hydrogen n gass coollected ususiningg aa gag s syringe and
measure the volume of hydrogenen gggasas ccolleectcteded aat t reregugular time intervals
(eg. 30 secoc nds).
Record the values collected annd plp ott aa gggraraphph ofo  volume of hydrogen gas 
collected against time.
Repeat the experiment usingg mamaagngnesiuiumm powder instead of magnesium 
ribbon. Comparre e ththee sls oppeses oof ff ththe e graph obtained for both ribbon and 
powder to innvevests igigate thhee raatete oof f reaction.

1

1
1

1

1

(c) (i)
(ii)

Exotheh rmmicic
SiSincncce e mamagngnesesiuium is a more reactive metal than copper, 
ThThererefefforo e e itit ddisplaces copper from its sulfate to form magnesium 
sulflfatate e e anand copper metal.

1
1
1
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Multiple Choice Questions (40 marks)
Answer all questions.

1 A student mixes 25 cm3 samples of acid solution with different volumes of alkali solution.
At every 30 seconds, the student measures the change in temperature.
Which piece of apparatus is not needed?

A gas syringe
B  measuring cylinder
C  thermometer
D stop watch

2 A separation technique is shown below. 

Which pair of mixtures can best be separated by the above technique?
A aqueous sodium chloride and aqueous copper(II) sulfate
B  dilute hydrochloric acid and aqueous potassium hydroxide
C  magnesium carbonate and dilute nitric acid
D  zinc oxide and aqueous calcium nitrate

3 The table shows the melting and boiling points of four substances.
Which of the following substances contains particles that are sliding past each other at room 
temperature (25 ºC)? 

melting point / ºC boiling point / ºC

A – 110 – 55

B – 20 15

C 0 100

D 744 1214
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4 Aqueous sodium hydroxide is added to aqueous salt Z and a white precipitate formed. The white 
precipitate dissolved when excess sodium hydroxide is added.

When this reaction was completed, aluminium foil is added to the solution. The gas given off turned 
damp red litmus blue.

What is aqueous salt Z?

A calcium nitrate
B lead(II) sulfate
C zinc nitrate
D zinc sulfate

5 The symbols for two ions are shown below.

Which of the following statements is correct?
A Both the ions contain the same number of electrons.
B Both the ions contain the same number of protons.
C The fluoride ion contains more electrons than the sodium ion.
D The sodium ion contains more neutrons than the fluoride ion.

6 Statement 1: Non-metals share electrons to attain electronic configuration of a noble gas.
Statement 2: Non-metals share electrons to form covalent compounds.
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 incorrect.
D Statement 2 is correct but statement 1 is incorrect.

7 Which change occurs when magnesium bonds with chlorine?  
A Chlorine loses seven electrons to form a noble gas configuration. 
B Chlorine shares electrons with magnesium to form a molecule of magnesium chloride. 
C Magnesium gains two electrons for form Mg2+ ions.
D Magnesium loses two electrons to form Mg2+ ions.

F–19
9

Na+21
11
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8 50 cm3 of nitrogen gas reacts with 50 cm3 of oxygen gas to produce nitrogen dioxide. The chemical 
equation for the reaction is given below:

N2 (g)   +   2 O2 (g)   2 NO2 (g) 
What are the volumes of the gases remaining at room temperature and pressure?

volume of gases / cm3

nitrogen oxygen nitrogen dioxide

A 0 0 100

B 0 25 50

C 25 0 50

D 25 25 50

9 20 g of magnesium oxide, MgO, reacts completely with 500 cm3 of dilute nitric acid. 

The chemical equation of the reaction is as follows:
MgO (s) +   2 HNO3 (aq) Mg(NO3)2 (aq) + H2O (l)

What is the concentration of the acid used? 
[relative atomic masses, Ar: O, 16; Mg, 24]
A 0.002 mol/dm3

B 0.008 mol/dm3

C 2 mol/dm3

D 8 mol/dm3

10 Which substance below will not react with aqueous potassium hydroxide but will react with dilute 
hydrochloric acid to form a salt and water?

A aluminium oxide
B carbon monoxide
C copper(II) oxide
D nitrogen dioxide

11 Which pair of reagents can be best used to prepare insoluble magnesium carbonate?

reagent 1 reagent 2

A magnesium ammonium carbonate

B magnesium chloride calcium carbonate

C magnesium oxide potassium carbonate

D magnesium sulfate sodium carbonate

www.KiasuExamPaper.com 
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12 Which of the following reactions will have the slowest rate of reaction?

reaction A  reaction B   reaction C  reaction D 

13 What determines the Group of an element in the Periodic Table?
A The number of completely filled electron shells.
B The number of electrons in the valence shell.
C The number of electron shells containing electrons. 
D The number of protons in the nucleus.

14 Caesium and potassium are both in Group I of the Periodic Table.
Which of the following statements about the elements is correct?
A Caesium has a higher density than potassium. 
B Caesium reacts violently with water but potassium reacts explosively with water.
C Potassium atoms are larger than caesium ions.
D Potassium has a lower melting point than caesium.

15 Chlorine is in Group VII of the Periodic Table.
Which of the following statements is a property of chlorine?
A It can displace bromine from aqueous sodium bromide.
B It forms a basic oxide.
C It has a darker colour than iodine.
D It is a monoatomic element.

1 g of marble powder
in 200 cm3 of

3 mol/dm3 of HCl

1 g of marble chips
in 200 cm3 of

2 mol/dm3 of HCl

1 g of marble chips
in 200 cm3 of

2 mol/dm3 of HCl

1 g of marble chips
in 200 cm3 of

1 mol/dm3 of HCl

30 ºC 30ºC

20ºC 20ºC
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16 The pie-chart shows the composition of pure air.

Which of the following rows correctly identifies gases F, G and H? 

F G H 

A nitrogen carbon dioxide oxygen

B nitrogen oxygen argon

C oxygen nitrogen carbon dioxide

D water vapour oxygen hydrogen

17 Which of the following statement(s) is/are true for all metals?

1 They conduct electricity.
2 They form basic oxides.
3 They have high melting points.
4 They have high densities.

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

18 Excess dilute nitric acid is added to brass.
Which of the following observations is correct?
A A blue solution is observed.
B A colourless solution is observed.
C A grey deposit is observed and a blue solution is formed.
D A reddish-brown deposit is observed and a colourless solution is formed.

F

G

H
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19 A metal X reacts as follows:

X   +   dilute acid   salt + hydrogen gas
X   +   cold water   no reaction
X   +   aqueous silver nitrate   silver metal   +   nitrate of X

By comparing X with calcium and silver, which of the following shows the correct order of reactivity of 
the metals, starting with the least reactive?
A calcium, silver, X
B calcium, X, silver
C silver, X, calcium
D X, calcium, silver

20 An experiment was set up as shown below to investigate the rate of rusting under different conditions.

Which of the following predicts the order of the test-tubes in which rust would first appear?
A 1, 2, 3, 4
B 1, 3, 2, 4
C 4, 2, 3, 1
D 4, 3, 2, 1

End of Paper

cork cork

water

oxygenairdry 
oxygen

Boiled 
distilled 

water 
+ salt

1 2 3 4
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white

www.KiasuExamPaper.com 
71



9 
w

w
w

.K
ia

su
Ex

am
Pa

pe
r.c

om

 
72



1 

PASIR RIS CREST SECONDARY SCHOOL
Mid-Year Examination
Secondary Four Express and Five Normal Academic

CANDIDATE 
NAME

CLASS / INDEX 
NUMBER

Science (Chemistry) 5076, 5078 / 03
Paper 3 7 May 2018

1 hour and 15 minutes
No additional materials 

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number in the spaces above.
Write in dark blue or black pen. 
You may use an HB pencil for any diagrams, graphs, tables or rough working. 
Do not use staples, paper clips, highlighters, glue or correction fluid. 

The use of an approved scientific calculator is expected, where appropriate.
You may lose marks if you do not show your working or if you do not use appropriate units.

Section A
Answer all questions.
Write your answers in the spaces provided on the question paper.

Section B
Answer any two questions.
Write your answers in the spaces provided on the question paper.

A copy of the Data Sheet is printed on page 15. 
A copy of the Periodic Table is printed on page 16. 

The number of marks is given in the brackets [ ] at the end of each question or part question. 

For Examiner’s Use

65
Parent’s Signature

This document consists of 16 printed pages, including the cover page.

www.KiasuExamPaper.com 
73



2 

Section A [45 marks]
Answer all the questions in the spaces provided. 

1 Name the substances needed for the following purposes.

purpose name of substance

reducing the acidity in soil

testing for presence of carbon dioxide gas

testing for presence of chloride ions in water

[3] 
[Total: 3 marks]

2 The diagrams N, P, Q, R, S and T in Fig 2.1 represent the particles in different substances. 

  
   N     P    Q 

                     
   R     S    T 

Fig 2.1

Use the diagrams N, P, Q, R, S and T to answer the questions below.

(a) Which of the following above best represents liquid water?

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

(b) Which of the following above best represents a mixture containing fluorine and chlorine 
gases?

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

(c) Which of the following above best represents air?

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

(d) Which of the following above best represents neon gas?

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

[Total: 4 marks]
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3 The atomic structures of atoms W, X, Y and Z are shown below. The elements are found in 
Period 3 of the Periodic Table. The letters do not represent the elements and only the valence 
electrons of the elements are shown.

(a) State and explain which group does atom Z belongs to in the Periodic Table.

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

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

(b) (i) Write the chemical formula of the compound formed between atoms W and X.

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

(ii) The compound formed between W and X has a melting point of 1100 ºC. In terms of 
structure and bonding of the compound formed, explain why it has a high melting point.

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

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

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

(c) Explain why atom Y is the least chemically reactive as compared to the other atoms.

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

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

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

[Total: 6 marks]

X Y Z W 
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4 The Blast furnace reaction is an industrial process used to obtain iron from its ore. The iron 
obtained is usually used to produce stainless steel, an alloy, which is harder and stronger than 
pure iron. Stainless steel is an important material in construction building.

 (a) (i) Define the term, alloy. 

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

  (ii) Apart from its hardness and strength, state another advantage of using stainless steel 
as an industrial material.

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

(b) Carbon, also known as coke, is added to the Blast furnace reaction for the extraction of iron. 
The chemical equation for this reaction is given below.

  2 Fe2O3 (s)   +   3 C (s)   4 Fe (l)   +   3 CO2 (g) 

  Given 30% of iron(III) oxide, Fe2O3, is present in 1000 kg of haematite used, calculate the 
mass of carbon required for the extraction of iron.

  [relative atomic masses, Ar: C, 12; O, 16; Fe, 56]

mass of carbon required = ……………………………………
[3]
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5 

 (c) Silicon dioxide, SiO2, is an impurity produced in Blast furnace.
  Explain how silicon dioxide is removed from the Blast furnace. 

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

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

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

 (d) During the production of iron, sulfur dioxide gas is produced. Explain why sulfur dioxide gas 
produced pose an environmental threat to water bodies.

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

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

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

[Total: 9 marks]
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5 Chlorine gas, a member of the halogens, is an element in Group VII of the Periodic Table.

(a) State two physical properties of chlorine, other than existing as a gas at room temperature 
and pressure.

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

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

(b) Explain, using its electronic structure, why chlorine is found in Period 3 of the Periodic Table.

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

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

 (c) Chlorine gas reacts vigorously with hot zinc metal to produce solid zinc chloride.
  Construct a balanced chemical equation, including state symbols, for the reaction.

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

(d) When chlorine gas is bubbled into aqueous potassium bromide, potassium chloride and 
bromine solution is obtained. Explain why this reaction occurs.

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

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

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

[Total: 8 marks]
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6 (a) Metals A, B and C are placed in salt solutions as shown in the table.

metal
result of placing metal in solution of

salt of A salt of B salt of C 

A no reaction C displaced

B A displaced C displaced

C no reaction no reaction

Arrange the reactivity of the metals, starting with the least reactive metal.

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

(b) Explain why carbon can be used to obtain zinc from zinc oxide but not to obtain sodium from 
sodium oxide.

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

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

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

(c) Sodium metal is kept in oil to prevent it from corrosion.
Explain how the oil prevents the sodium metal from corrosion, stating clearly the conditions 
that cause the corrosion of sodium.

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

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

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

[Total: 6 marks]
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7 The figure below describes the reactions between colourless solution A and grey solid B. 

(a) Identify A, B, C, D, E and F. 

A ………………………………………………….

B ………………………………………………….

C ………………………………………………….

D ………………………………………………….

E ………………………………………………….

F …………………………………………………. 
[6]

(b) Construct a balanced ionic equation for the formation of precipitate E. State symbols are not
required.

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

(c) Explain why grey solid B cannot be a metal carbonate.

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

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

[Total: 9 marks]
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Section B [20 marks]

Answer any two questions in this section. 

Write your answers in the spaces provided.

8 Nitrogen, oxygen and argon gases can be extracted from compressed liquefied air (mixture of 
miscible liquids) at –200 ºC.  

(a) (i) State the separation method used to obtain the gases separately at –200 ºC. 

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

(ii) Describe the changes in movement of the air particles as it is compressed and cooled
from room temperature to –200 ºC.

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

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

(b) Oxygen is a reactive non-metal.
Describe, in terms of the number of electrons gained, lost or shared, what happens when

 (i) an oxygen atom combines with magnesium atom(s).

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

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

(ii) an oxygen atom combines with fluorine atom(s).

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

 ..…………………………………………………………………………………………... 
[2]
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(c) (i) Draw a ‘dot-and-cross’ diagram for nitrogen gas. 

[2]
(ii) Draw a ‘dot-and-cross’ diagram for oxygen gas.

[2]
[Total: 10 marks]
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9 (a) State two physical properties of copper metal.

  Property 1: ……………………………………………………………………………………… 

  Property 2: ……………………………………………………………………………………… 
[2]

 (b) Describe a way to prepare a pure sample of copper(II) sulfate crystals, from copper metal. 
Use the following information to help you

copper does not react with dilute acids
copper burns in oxygen to form a black solid, which is copper(II) oxide
copper(II) oxide is insoluble in water
copper(II) sulfate is soluble in water

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

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

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

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

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

…………………………………………………………………………………………………………… 
[4]

(c) 10 g of copper(II) carbonate lumps were reacted with excess 1.0 mol/dm3 hydrochloric acid 
and the carbon dioxide gas produced was collected. The experiment was repeated again but 
using excess 2.0 mol/dm3 hydrochloric acid. The graph of the data collected is plotted and
shown below.

experiment 1: 10 g of copper(II) carbonate lumps with excess 2.0 mol/dm3 hydrochloric acid

experiment 2: 10 g of copper(II) carbonate lumps with excess 1.0 mol/dm3 hydrochloric acid

(i) State why the production of carbon dioxide gas stopped after a period of time.

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

volume of 
carbon dioxide 

/ cm3

time / min

experiment 1

experiment 2
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(ii) Use your knowledge of reacting particles to explain why a higher concentration of acid 
results in a faster rate of reaction.

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

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

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

(iii) The experiment is repeated using 5 g of powdered copper(II) carbonate and excess 
2.0 mol/dm3 hydrochloric acid. Add to Fig. 9.1 the graph you would expect. The original 
graphs are already included. Label the new graph as 3. 

[1] 
Fig. 9.1

[Total: 10 marks]

volume of 
carbon dioxide 

/ cm3

time / min

experiment 1

experiment 2
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10 (a) The diagram below shows the atomic radius of the first 20 elements in the Periodic Table.

  

  (i) Use the diagram above to describe the change in atomic radius across the Period and 
down the Group. 

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

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

  (ii) Describe the change in the character of the elements across Period 3 and how it 
affects the respective oxides formed. 

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

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

(b) Lithium, potassium and sodium are Group I elements. 
  State one physical property trend and one chemical property trend of these elements. 

  physical property trend ……………………………………………………………………………... 

  chemical property trend ……………………………………………………………………………... 
[2]

Element Symbol

A
to

m
ic

 R
ad

iu
s
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(c) Describe a laboratory investigation that can be used to justify the relative positions of iron, 
magnesium and silver in the reactivity series. You may include a diagram if it helps you to 
answer the question.

Diagram

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………… 
[4] 

  [Total: 10 marks]  

End of Paper
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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Secondary 4 Express and 5 Normal Academic Science(Chemistry)
Mid-Year Examination

Mark Scheme

Qn no. Answer Scheme Marks 
Allocated

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

1 purpose name of substance

reducing the acidity in soil calcium oxide / calcium hydroxide / 
lime / slaked lime / calcium carbonate

testing for presence of 
carbon dioxide gas limewater / calcium hydroxide

testing for presence of 
chloride ions in water

acidified silver nitrate / acidified 
lead(II) nitrate / acidified silver sulfate

1m each
Reject: chemical formula of substances

[3]

Total: 3

2(a)

2(b)

2(c)

2(d)

S 

N

Q

P

[1]

[1]

[1]

[1]

Total: 4 

3(a)

3(b)(i)

3(b)(ii)

Z belongs to group II because [1]
it contains two valence electrons. OR
It has two electrons in the outermost electron shell. [1]

X2W3 (reject: W3X2) 

The compound formed has a giant lattice structure [1]. Thus, large 
amount of energy is needed to overcome strong electrostatic forces of 
attraction between the oppositely charged ions [1].

Reject: “break strong electrostatic forces of attraction”, “break ionic 
bonds”, “giant ionic structure”, “oppositely charged particles / molecules / 
atoms”.

[2]

[1]

[2]

www.KiasuExamPaper.com

Qn no. Answer Scheme Ma
Alloc

1 A 6 B 11 D 16 B [1] ea
2 D 7 D 12 D 17 AAAAAA 20 m
3 C 8 C 13 B 1888888 D
4 C 9 C 14 A 191919191919 C
5 A 10 C 15 A 202020202020 DDDDDD

1 purpose nameeeeeeeeeeee oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooofffffffffffffffffffffffff fffffffffffffffffffff ffffffff ffff ffffffffffffffffffffffff sususssssususususususususususususssususussssususussususususssusuussussusussususussusususususususususususussssususuusussusssuususussssssssuuuuuussssssuususussuusuussssuusuusssssssuuuususuusssssuususssusuuuusussssuuss bsbsbsbsbsbssbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbbsbsbsbsbsbsbsbsbbsbsbbsbbsbsbsbbsbbsbsbsbsbsbsbsbbbbssbsbbsbsbsbsbsbsbsbsbsbbbbsbsbbsbsssbssbbbbbsbsssbsbssssssssssbssbbsssssssbsbbssssbsbssbsbssbbbssbbsbssbbbsbsbbbbbbsbssssssbbssssss aatattatatataataaaatatatatatatattataatatatatatattattatatatatatatatatatattataataaatataataaaatataaatatatatattaaaatataaaaataatatatataaataatataaatatatatataaataaataataaaaaaaattaatataataattaaattttttttttttttttttattaatataaaaaaaaaancncnccccnnnnnnnccnceeeeee

reducing the acidity in soil calcium oxidididididddddiddddidddddddddddddddiddddddddddddddddddddddddddddddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee /////////////////////////////////////// ////////////////// /////////// ////////////// cacacacacacacacacaacacacaacacacacacacacaacacaccacacacaacaaacaaacacacacaccaccacaacacacacacacacacaacacacacacacccacaacacaaccaaaaacacaaaacaaaaaacacaaccacacccaccccaaccccacccacccccccccaaccacccccalclclclclclclclclccclclclclcclclclccclcclclclclclclclcclclccclcclclclccclclclcclclclcccclclcclclccclclccccclclcclccllcclccclccclclclcllclclclclcccllcllccccccccllcclccccccccclclcccccllccllccclcccccccccciuiuiuiuiuiuiuiuiuiuiuiuiuiuiiuiuiuiuiiiiuiuiuiuuiuiuiiuiiuiuiuuiuuiuiuiuuiuiuiuuiuiiiiiuuuuuuuuuuuuuummmmmmmm mmmmmmmmmmm hyhhhyhyhydrdrdrddd oxiddddddeeee e e /// / / / 
lime / slaked lime /////////////////// cccccccccaccccc lciummmmmm caccccc rbononononononatatatatatate

testing for presence of 
carbon dioxide gas limewater / calcium hyhyyyyydrdrdrdrdrdroxide

testing for presence of 
chloride ions in water

acacidified sisilvlverer nnitrate / acidified
leeadad(I(II) nnititraratete /// acacididddified silver sulfate

1m each
Reject: chemical formula oof f suuubsbstatancnceses

[3]

Total

2(a)

2(b)

2(c)

2(d)

S 

N

Q

P

[1]

[1]

[1]

[1]
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3(c) It has eight valence electrons / a completely filled valence shell /
does not need to take in, give out or share electrons with other 
elements. [1]

Total: 6 

4(a)(i)

4(a)(ii)

4(b)

4(c)

4(d)

An alloy is a mixture containing at least one metal with other elements 
/ substances. 

It is more corrosion-resistant / does not rust easily. 

Mass, Fe2O3, present = 30% x 1000 = 300 kg [1]

Mole, Fe2O3 = (300 x 1000) ÷ (2 x 56 + 3 x 16) = 1875 mol [1]

Mole ratio: 2 Fe2O3 : 3 C
1875 : 2812.5

Mass, C = 2812.5 x 12 = 33 750 g / 33.75 kg [1]

Note:
1. Allow ECF for wrong answer.
2. –1 if no/wrong units written for final answer.

Limestone [1] is used to remove silicon dioxide. It decomposes at high 
temperature in Blast furnace to produce basic calcium oxide [1], which 
reacts with silicon dioxide.

Sulfur dioxide gas dissolves in rainwater, producing acid rain [1]. This 
causes the water bodies to be more acidic, killing marine/aquatic lives /
fishes [1].

[1]

[1]

[3]

[2]

[2]

Total: 9

5(a)

5(b)

5(c)

5(d)

Low melting point / low boiling point / light-green in colour / does not 
conduct electricity / exist as diatomic molecules
[Any two] 

Chlorine has an electronic structure of 2.8.7 [1], hence it contains 3
electrons shells [1] filled with electrons. Therefore, it is in period 3.

Cl2 (g)  +  Zn (s)  ZnCl2 (s) 
1m – correct balanced equation; 1m – correct state symbols

Chlorine is more reactive than bromine [1]. Hence, it can displace 
bromine [1] to form potassium chloride and bromine.

[2]

[2] 

[2]

[2]

Total: 8 

www.KiasuExamPaper.com

)

)

)

Mass, Fe2O3, present = 30% x 1000 = 300 kg [1]

Mole, Fe2O3 = (300 x 1000) ÷ (2 x 56 + 3 x 16) = 1875 mol [1]

Mole ratio: 2 Fe2O3 : 3 C
1875 : 2812.5

Mass, C = 2812.5 x 12 = 33 750 g / 33.75 kg [1]

Note:
1. Allow ECF for wrong answer.
2. –1 if no/wrong units written for final answer.

Limestone [1] is used to remove silicon dioxide. It dedecompososososososeseseseseses at high 
temperature in Blast furnace to prp oduce basic calccciuium oxide [1], which 
reacts with silicon dioxide.

Sulfur dioxidde gas dissolves in rraiainnwataterer,,, prprododucing acid rain [1]. This
causes the water bodies to be momorere aacicididiccc,, kikilllling marine/aquatic lives /
fishes [1].

[3]

[2]

[2]

Total: 9

)

)

Low meltinngg popop inint t / / loloww boboili ing point / light-green in colour / does not 
conduct elelecece trtricicciti y / exexisi t as diatomic molecules
[Any two]

Chlorine has an electronic structure of 2.8.7 [1], hence it contains 3
electrons shells [1] filled with electrons. Therefore, it is in period 3.

[2]

[2] 
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6(a)

6(b)

6(c)

C, A, B (only answer)

Carbon is more reactive than zinc [1], but less reactive than sodium
[1]. Hence it displaces zinc from zinc oxide but not sodium from sodium 
oxide.

By keeping sodium in oil, the oil creates a physical barrier [1] that 
prevents the surface of sodium metal to come in contact with oxygen gas
[1] and water / water vapour [1], which causes corrosion.

[1]

[2]

[3]

Total: 6

7(a)

7(b)

7(c)

A – nitric acid or HNO3

B – iron metal or Fe
C – hydrogen gas or H2

D – iron(II) nitrate or Fe(NO3)2

E – iron(II) hydroxide or Fe(OH)2

F – ammonia or NH3

1m each; accept chemical formula

Fe2+ + 2 OH– Fe(OH)2
1m – correct equation; 1m – balanced equation

A metal carbonate will produce carbon dioxide gas, instead of hydrogen 
gas. OR A metal carbonate does not produce hydrogen gas when 
reacted with acid.

[6]

[2]

[1] 

Total: 9 

www.KiasuExamPaper.com

a)

b)

c)

C, A, B (only answer)

Carbon is more reactive than zinc [1], but less reactive thanananananan ssssssododododododium
[1]. Hence it displaces zinc from zinc oxide but not sodiumumumumumum ffffffrorororororommmm sosososososodium 
oxide.

By keeping sodium in oil, the oil creates a physicalalalalalal bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbarararararaaararararararararararararararararararrarararararrarrararaarararararraaraararrarrararararraarararrrrrarraararararararrrarrrrrrrarrarrarararararrrarararrarrrrraraaaaaaaaaarrraaaaraaaaaraaaarrarraa ririririririririririrririrrriririrrriirririrrririirirrriririiriririririrrriririririrriririrriiirirrrrriririiirrrrrrrirrrrrrrrrrrrrrrrrrrrrrrrrrieeeeeeeeerererererererererereeeereeererererereeererererereeeereeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee [1[1[1[1[[[1[1[[[[[[[[[[[[ ] thaaaatatat 
prevents the surface of sodium metal to come innnnnn ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccconononononononononoonoonononononononononononoonoonononoononooononoooonoononononooononononnononoonononnononononooonnnononnnnnnononoonnnnoonnnoonnnonoonnnnononnnoononnnoononnnnnonnnnnnnnnnnnnonnno tatattatatatatatatatatatatattataatatatatattatatatatatatatttatatatatttttatatatatatatttttattttatatttattattatatattaattatattattttttttaatttataaaatataatatattttatatatatattttaaatatatatatataaaaaaaatttaaataaaatattaaaaatattttttattttttttt ctctctctctcctctctctctctctctctctctctctctctctctctctctcctctctctctctctctctcctctctctctctccctctcctcctctttctctctcttttcttctcttttttctctctctctttcttttcttctctttttctcctctctctcttttcccctctctcttccccttcccccctcccctcttccccctctt wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwittttitttitittttiiittittttiittttttitttttitiitiititittiiitiiiiittttttiitititittiiiiitititiiittttitittttttttthhhhhhhhhh oxooooo ygen ggggggasasasasasas
[1] and water / water vapour [1], which causeeeeeeeesssssssssssssssssssssssssssssssssssssssss sssssssssssssssssssssssssssss cococccoccocoooocococococcoccococococccccccccococcccccococcccocoooccccooooooccocococcococoooocccccoccccococococococcccccoocccooocococcccococooooccccocococcocccocccccocccooooocococcooooocccooocoococc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ososososoososososososososososososososososososososossoooosoosososososossosssososoososososossososossososooooosossosososssssoossosooosossssooosooosooooosoosooosososoooossssososossooooossoooooooooooosoosoosoosoosoososssssioiioiiioioioioioioioioioioioioioiooioooioooioiooioooiooooooioooioooooiooooooooooiooioooioiooooooooooooooiooooiooooooooooooioooooiooooooooooioooooooiooooonnnnnnnnnnnnnnn.nnnnn.nn.nnnnnnnnnnnnn.nnnnnnnnnn.nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn..........

[1]

[2]

[3]

Total: 6

a)

b)

c)

A – nitric acid or HNO3

B – iron metal or Fe
C – hydrogene gas or H2

D – iron(II) nitrate or Fe(NO3)2

E – iron(II) hydroxide or Fe(OHOH))2

F – ammonia or NH3

1m each; acccec pttt chchemicicalal fforormumulal

Fe2+ + 2 OH– FeFe(O(O(OH)H)H 22
1m – corrrrecect t eqequauatitionn;; 1m1m – balanced equation

A metal cararbobonanatete willA produce carbon dioxide gas, instead of hydrogen
gas. OR AA mmmetal carbonate does not produce hydrogen gas when 
reacted with acid.

[6]

[2]

[1] 

Total: 9
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8(a)(i)

8(a)(ii)

8(b)(i)

8(b)(ii)

8(c)(i) 

8(c)(ii)

Fractional distillation

It changes from moving rapidly in random directions / moving at great 
speed in different directions to sliding over each other randomly / in 
different directions within the liquid.

Each oxygen atom gains two electrons from magnesium [1], forming 
oxide ion. Each magnesium atom loses/transfers two electrons [1] to 
oxygen, forming magnesium ion.

Each oxygen atom shares two valence electrons [1] with two fluorine 
atoms [1].

Note: 1m deducted if students only shows valence electrons

[1]

[1]

[2]

[2]

[2]

[2]

Total: 10

O  O 

 N N 

www.KiasuExamPaper.com

)( )

c)(i) 

c)(ii)

yg [ ]
atoms [1].

Note: 1m ddededucctetedd if students only shows valence electrons

[2]

[2]

[2]

Total: 1

O O

NN NN
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9(a)

9(b)

9(c)(i)

9(c)(ii)

9(c)(iii)

High density / High melting and boiling points / conducts electricity / 
conducts heat / malleable / ductile / shiny surface / Solid at room 
temperature / Pink/brown solid
[Any two] 

Heat/Burn copper metal in air / in oxygen to produce copper(II) 
oxide. [1]
To an excess amount of CuO, add a fixed volume of sulfuric acid and
stir the mixture. [1]
Filter to remove the excess CuO from the mixture. [1]
Warm/Heat the filtrate to saturation and then allow it to cool for 
crystallization to occur. [1]

Copper(II) carbonate is used up. 

At a higher concentration, there are more reactant particles per unit 
volume [1]. Hence, the frequency of effective collisions between 
particles increases [1], leading to a faster rate of reaction.

Graph showing half the volume of carbon dioxide gas and faster rate 
of reaction compared to Graph 1. Graph must be labelled. 

[2]

[4]

[1]

[2]

[1]

Total: 10

10(a)(i)

10(a)(ii
) 

10(b)

Atomic radius increases down the group [1]and decreases across the 
period [1].

The elements changes from metals to non-metals across the period /
becomes less metallic across the period / metallic to non-metallic 
character across the period [1] and the oxides changes from basic to 
acidic across the period [1].

Physical property trend: melting or boiling point decreases / density 
increases [1]

Chemical property trend: chemical reactivity increases [1]

[2]

[2]

[2]

www.KiasuExamPaper.com

c)(i)

c)(ii)

c)(iii)

crystallization to occur. [1]

Copper(II) carbonate is used up.

At a higher concentration, there are more reactant particleeeeeessss s s pepepepepeperrrrrr ununununununitiitititit 
volume [1]. Hence, the frequency of effective collisionnnnnns s s s s s bebebebebebetwtwtwtwtwtween
particles increases [1], leading to a faster rate of reacttioioioioioioon.n.n.n.n.n.n

Graph showing half the volume of carbon dioxididididididddddddddddddddddddddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeee eeeeee eeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeee gagagagaggagagagaaaagagagagagagaggagggagagaggagagagagagaagagagagagagggggaaagagagaggagagagagggagagagaggagaggaggagagggggagggagagaggggagggaagagagggaagagagggagagagagagggggagaggagagagagaagaaggaggggggaaggggagagaggaggagaaggagggagggggaaagggaagagaggggggggggggggggg ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss anananananaaaaaanananananananananananananannnananannnanananananaaaaaaaaanananannanannnaanaaaaananannanannnnanananaaaannanananaannaaaaanananananaaaaaaannanaaannnaaanaaanaanaaanaaanaaaaaannaannnannaaaananaanaaaaaaannnnaannna dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd fafafafafafafff ster rrrratatatatatateeeeee 
of reaction compared to Graph 1. Graph muststttttt bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeee eeeeeeeeeeeeeeeeeeeeee llalallallalallalalalalalalalaaalallaaaaaaalalalaalaalallaalalalalaaallllalalaaaaalaaaaaalalaaalaaaaaaalllalallallalalalalalalalalaaaaaaaaaaabebebebebebbebebebebebebebebebebebebebebebebebbbebbebebebebebebebebebbebebebbbbebebebebebbebebebebebbbebebbebebbebebebeebebebebbbbeeeebebeebebeeebeebbeebebbebebebebebeeeeebebebbebebbbbeeeebbbeeebeeebeebbebeebebbbbbeebeebbbbebebebbebeeebeebbbbbbbbbbbbbb llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllededededeededeedededededededededededededededededeeededededeedeeeddedededededeeddddededeedeededededededededededededededededededeeddedeededdedddddededdededededdededdddeedededddededdedeeededededeededdeedddddededdeedeedeeedeeededddedddedddddee .

[4]

[1]

[2]

[1]

Total: 1

a)(i)

(a)(ii
) 

0(b)

Atomic radius increases down the group [1]and deded ccreases across the 
period [1].

The elementst  changes from meetatalsls too nononn--memetat ls across the period /
becomes less metallic acrossss tthehe ppererioioodd // mem tallic to non-metallic 
character across the period [1[1]] anandd ththe e oxo iddese  changes from basic to 
aca idic across thhe peperiiodo [1].].

Physical propperertyty trendnd:: memeltltiningg or boiling point decreases / density 
increases [1]

Chemicall prprp opoperee tyy ttrerendn : chemical reactivity increases [1]

[2]

[2]

[2]
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10(c) Reaction condition [1]: state the use of either water / steam / dilute acids

Data collection [1]: counting the number of bubbles produced / 
measure volume of gas produced at regular intervals / measure lost 
in mass over regular intervals

Comparison of data [1]:
The beaker / test-tube / boiling-tube with more bubbles produced will 
be magnesium, followed by iron. Silver will not have any bubbles 
produced as it is unreactive towards acid.

OR

Measure the gas collected at regular intervals and plot a graph of 
volume of gas produced over time / Measure the lost in mass at 
regular intervals and plot a graph of mass reading on scale balance 
against time. The graph with steepest gradient will be magnesium,
followed by iron, followed by silver which shows a horizontal line due 
to its chemical unreactivity. 

Justification of relative positions [1]:
Hence, magnesium is the most reactive, followed by iron, and silver 
is the least reactive. (or vice versa) [4] 

Total: 10

www.KiasuExamPaper.com

0(c) Reaction condition [1]: state the use of either water / steam / dilulululululutttttet aacccicicicids

Data collection [1]: counting the number of bubblesesssss pppppprorororororodudududududucececccc d /
measure volume of gas produced at regular intervalalalalalalssssss / / / / / / memememememeaaaaaasurrrreeeeee lolololololostststststst 
in mass over regular intervals

Comparison of data [1]:
The beaker / test-tube / boiling-tube with mororororororre eeeeeeeeeee eee eeeeeeee e e eeeeeeeeeeeeeeee eeeeeeeeee eeeeeeee eeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeee e eee eeeeeeeeeeeee bubububbububbbubbubbububububbuubbububububububububububbbuububuubububbubbbububbubububbubububububbububbbubbubbububububububububbubububububububububuububbbububububuububbubububuubuububbuuuuuubbubububbuubuubbububububuubbubuubbubbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb leleleleeleleleleleelellleleleellelelellelelellelelelelelelelellelelelelelelllelelelelelelleleelelelleleeleleleleleleeleeleleeleeleeeeeleleeleleeeeeleeleeeeleeeeeeeleeeeeeeeeeeeeeeeeeeeeeleeeessssssssssssssssssssssssssssssssssssssssssssssssss s ssssssssss sss ss sss ssssssssssssssssssssssssssssssssssss pppppppprprrrrrrprrppppprrrrrpppprppprrpprrprp ododododododucucucucucucedededededed wwwwwwililililililllllll
be magnesium, followed by iron. Silver will nononononononnnnonoooooononononooooooonnonoooonnononnonoooonooonooooooonoooooooooooooooooooooooooootttttttttttttttttttttttttttttt ttttttttttttttttttt t tttttttttttttttt t tttttttt t tt hhhhhhahhhhhhhhhhahahahahahhhhhhhhahhhhhhhhhhhhhhhahhhhhhhhhahahhhhhahhhhahhhhhhhhhhhhhhahhhhhhahahhhahahhhhhahahahhhhhhahhhahhhahhahaahhhh vvve aaaaaanynynyyyy bubbbbbbblblblblblbleseseeee  
produced as it is unreactive towards acid.

OR

Measure the gas collected at reguulara  interrvavalsls aandnn plot a graph of 
volume of gas produced oveer r titimeme / MeMeasasa urure e the lost in mass at 
regular intervals and plot a graraphph oof f mamam ssss rreading on scale balance 
against time. The graph with ststeeeepepestst ggraradid ent will be magnesium,
followed by iron, followed by sisis lvlverer wwhihichch sshoh ws a horizontal line due 
tot  its chemical ununrereacactivityy. 

Justification oof f rerelal tivee ppososititioonsnsn [[1]:
Hence, magnesiuum m isiss tthehe mmost reactive, followed by iron, and silver 
is the leaaststt rreaeactctivive. (o(or r vice versa) [4] 

Total: 1
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2

Section A: Multiple Choice Questions [20 marks]

21 A mixture contains an organic liquid J, and a dilute solution of potassium chloride. 
Liquid J boils at 21 oC and is immiscible in water.

Which two methods of separation should be used in sequence to obtain samples of liquid J first 
before solid potassium chloride?

method 1 method 2

A use a separating funnel evaporation

B evaporation sublimation

C distillation filtration

D filtration evaporation

22 Which diagram represents a mixture of diatomic elements?

A B 

C D 

23 The diagrams represent four different compounds.

In which row are the compounds correctly named?

1 2 3 4
A ammonia sodium chloride methane water

B methane ammonia sodium chloride water

C water ammonia methane sodium chloride

D water methane ammonia sodium chloride

www.KiasuExamPaper.com 
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3

24 Study the following reaction scheme.

What is the identity of metal carbonate W? 

A copper(II) carbonate        B iron(II) carbonate                                    

C iron(III) carbonate D zinc carbonate

25 The diagrams show a series of experiments carried out using chlorine water and bromine water.   

Which test tube, A, B, C or D shows no change in colour? 

26 Which of the following processes is an endothermic reaction?

A combustion B freezing

C photosynthesis D respiration

metal 
carbonate 

W
metal oxide X carbon dioxide

aqueous salt Y
light blue precipitate Z dissolves
in excess aqueous ammonia to

give a dark blue solution

heat

dilute nitric 
acid

aqueous 
ammonia

+ 

tube A tube B                  tube C tube D
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4

27 Sulfur undergoes changes when it reacts with air and water.
The substances that sulfur form are represented in the following stages.   

Stage 1 Stage 2 Stage 3 Stage 4
S SO2 SO3 H2SO4

Which of the following shows the correct change in oxidation states of sulfur in each stage of the 
process?

S SO2 SO3 H2SO4

A 0 +2 +6 +8

B 0 +4 +6 +6

C +2 0 +6 +6

D +6 +6 +2 0

28 Which statements about the pollutant carbon monoxide are correct? 

1   It is a colourless and odourless gas.
2   It is formed by the complete combustion of natural gas.
3   It reacts with the haemoglobin in the blood and reduce the transport of oxygen.

A 1 and 2 only

B 2 and 3 only

C 1 and 3 only

D 1, 2 and 3

29 The diagram shows a complete circuit. 

Which solid, when placed between P and Q, would cause the light bulb L to light up?

A copper

B hydrogen fluoride

C sodium chloride

D sulphur

solid between 
electrical contacts
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5

30 In the preparation of salts, which of the following would require the use of a burette and pipette?

A calcium sulfate B sodium sulfate

C silver sulfate D zinc sulfate

31 The diagram shows an upward delivery method for gas X.

What is the nature of the 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.

32 Which ionic equation represents the neutralisation of dilute sulfuric acid with aqueous sodium 
hydroxide?

A H+ +   OH– H2O

B NaOH   +   H+ Na+ + H2O

C H2SO4 + 2OH– SO42– + 2H2O

D SO42– + 2Na+ Na2SO4

mixture of hydrochloric acid and 
magnesium ribbon

gas X

potassium 
hydroxide pellets 

as drying agent

heat
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6

33 The diagram shows a cooling curve of steam. 

Which of the following options correctly describes the changes that occur between points C to D? 

separation of particles energy of particles attractive forces 
between particles

A decreases increases decreases

B decreases decreases increases

C increases increases decreases

D increases decreases increases

34 An element has an atomic number of 4.

Which statement about this element is correct?

A It forms ions by losing electrons.

B It has four occupied electron shells in each of its atoms.

C It is an unreactive gas at room temperature and pressure.

D It is found in Group IV of the Periodic Table.

35 An element X forms an ion of X2+.

Which group of the Periodic Table is this element found in?

A Group I

B Group II

C Group V

D Group VI

te
m

pe
ra

tu
re

/°
C

time/ min
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7

36 Some zinc carbonate was reacted with excess dilute nitric acid. 

The graph shows the volume of carbon dioxide gas evolved at 20 second intervals until the 
reaction has finished. Graph 1 shows the results obtained from this reaction. 

Which of the following could have been changed to produce graph 2?

A The concentration of acid was doubled. 

B The concentration of acid was halved.

C The mass of zinc carbonate was halved.

D The particle size of the zinc carbonate was doubled.

37 The reaction between hydrochloric acid and calcium carbonate is shown.

2HCl + CaCO3 CaCl2 + H2O + CO2

What volume of 1.0 mol/dm3 hydrochloric acid is needed to react completely with 1.0 g of calcium 
carbonate (Mr = 100)?
                       
A 10 cm3 B 20 cm3

C 100 cm3 D 200 cm3

38 Which of the following substances is not present in the reaction during the extraction of iron? 

A calcium oxide B calcium carbonate

C calcium hydroxide D calcium metasilicate

graph 1

graph 2
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8

39 Which oxide will neither react with acids nor alkalis?

A carbon dioxide B carbon monoxide

C magnesium oxide D zinc oxide

40 The results of three metal displacement experiments are tabulated as shown.
  

experiment metal
metal nitrate solution

JNO3 KNO3 LNO3

1 J - no reaction L displaced

2 K J displaced - L displaced

3 L no reaction no reaction -

What is the order of reactivity of these metals?

most reactive                             least reactive

A J K L

B K L J

C K J L

D L J K

End of Paper
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Section A

Answer all the questions in the spaces provided. 

1 (a) Use three words from the box below to describe each substance in Table 1.1.
The words can be used once, more than once, or not at all.                         

                                                         Table 1.1

For 
Examiner’s 
Use

substance diagram description words

A 

1 ……………………………

2 ……………………………

3 .………….………………..

B 

1 ……………………………

2 ……………………………

3 .………….………………..

C 

1 ……………………………

2 ……………………………

3 .………….………………..
[3]

(b) (i) Explain why substance A will conduct electricity when dissolved in water.

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

(ii) Suggest another way of making substance A conduct electricity.

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

solid liquid gas atom molecule

element compound  mixture ions
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2 Spots of different coloured dyes were placed along a pencil line on a sheet of chromatography 
paper. The paper was then placed in a solvent.

Fig. 2.1 shows the chromatogram obtained.

                           Black       Blue  Green  Purple Orange     Red

Fig. 2.1

For 
Examiner’s 
Use

(a) Which physical property allows chromatography to separate components of the dyes?

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

(b) Based on Fig. 2.1, what can be deduced about the components of the black dye?

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

(c) Suggest why the start line was drawn in pencil line and not in ink for this experiment? 

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

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

pencil line
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3 Hydrogen bromide has a melting point of –87 oC and a boiling point of –67 oC. For 
Examiner’s 
Use

(a) Draw a ‘dot and cross’ diagram to show the arrangement of electrons in a molecule of
hydrogen bromide. Show only the outer shell electrons. 

[2] 

(b) Hydrogen bromide dissolves in water to form an acidic solution which is colourless.

(i) Give the formula of the ion which causes the acidity.

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

(ii) Describe what is seen when chlorine gas is bubbled through the solution.

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

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

(iii) Construct an ionic equation, including state symbols, for the reaction you have 
described in (ii). 

………………………………………………..…………………..………………………… [2] 
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4 Zinc blende is an ore that contains mainly zinc sulfide (ZnS). The extraction of zinc from its ore
happens in the blast furnace. 

The ore of zinc blende is roasted in air (oxygen) to form zinc oxide which is then reduced with 
carbon monoxide in the blast furnace, similar to the extraction of iron from haematite.

The extraction of zinc can be represented by the equation as shown.

ZnO + CO Zn + CO2

For 
Examiner’s 
Use

(a) State which substance is reduced and give a reason for your answer. 

substance reduced …..……………………………………………………………………………. 

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

(b) Zinc produced by the blast furnace is often alloyed to increase its hardness and strength.
Brass is an alloy of zinc and copper. 

(i) Draw the structure of brass in the box provided in Fig. 4.1.

Fig. 4.1 [1]

(ii) With reference to your drawing in Fig. 4.1, explain why brass is harder and stronger 
compared to pure zinc.

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

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

…...…………………………………………………………………………………………… [2]
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5 The reaction between copper(II) oxide and hydrogen can be represented by the equation as
shown.

CuO(s) + H2(g)  H2O(g) + Cu(s)

In this reaction, 0.40 g of solid copper(II) oxide was used. 

For 
Examiner’s 
Use

(a) (i) Calculate the number of moles of copper(II) oxide used in the reaction. 

[1]

(ii) Hence, determine the number of moles of hydrogen gas is required for all the 
copper(II) oxide to be used up in the reaction. 

[1]

(b) It is also known that 165 cm3 of hydrogen gas was used in the reaction. 

(i) Using your answer from (a), determine the limiting reagent. 
Explain your answer clearly by showing all relevant calculations. 

[3]

(ii) Hence or otherwise, calculate the mass of water vapour produced at the end of the 
reaction.
  

[2]
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6 Part of the Periodic Table is shown in Fig. 6.1.
The letters are not the actual chemical symbol of the elements.

For 
Examiner’s 
Use

Fig. 6.1

For each of the following statements, decide whether the statement is true or false and state a 
reason for your decision. 

(a) W is more metallic than Z.

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

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

(b) V is less reactive than W.

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

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

(c) V has a lower melting point than W.

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

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

(d) X has more electron shells than Y.

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

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

V

W

X

Y

Z
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7 Study the flowchart below and answer the questions that follow.

Fig. 7.1

For 
Examiner’s 
Use

(a) Identify substances A to F.

A …………………………………………... 

B …………………………………………... 
  

C …………………………………………... 

D …………………………………………... 

E …………………………………………... 

F …………………………………………... [6]

(b) Write a balanced chemical equation for any one of the reactions described in Fig. 7.1.

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

colourless 
solution of 

barium salt A
sulfuric acid+

colourless 
solution B + white solid 

C

colourless gas D
that extinguishes 

lighted splint with a 
‘pop’ sound

+
colourless 
solution E

add zinc metal

white precipitate F

add aqueous 
silver nitrate

Study the flowchart in Fig. 7.1 and answer the following questions. 
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8 (a) A chemical company makes salts for use in industries. Table 8.1 shows some names and 
formulae of salts with the names of the acids and other compounds used to make them.

Complete the table by writing the missing information.  

Table 8.1

name of salt formula of 
salt

name of acid 
used to make salt

name of the other 
compound used to make 

salt

sodium sulfate Na2SO4

potassium phosphate K3PO4 phosphoric acid

silver chloride AgCl

calcium phosphate phosphoric acid calcium hydroxide

For 
Examiner’s 
Use

[3]

(b) Fig. 8.2 shows a rusted car. However, not all the parts have rusted. The areas that have 
not rusted are either painted or have plastic coatings. 

                                                                                    
    

  

Fig. 8.2

Explain how the paint and plastic coating can slow down rusting.

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

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

(c) Harmful gases released into the atmosphere can form acid rain which speeds up rusting. 

Name one such gas which causes acid rain and state its source.  

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

rusted areas

plastic coating

painted
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Section B

Answer any two questions in this section.

Write your answers in the spaces provided.

For 
Examiner’s 
Use

9 Read the information about chlorine. 

(a) The information contains examples of a mixture.
Identify two mixtures in the information.

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

(b) The chemical symbols of the two chlorine isotopes are shown below.

Compare and contrast the structures of the nuclei in chlorine isotopes.

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

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

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

Chlorine ranks among the top ten chemicals produced today. Chlorine is produced by 
passing an electric current through a concentrated solution of sodium chloride or 
through molten sodium chloride. This process is one of the most important commercial 
processes in industry. Chlorine, in one form or another, is added to most swimming 
pools, spas, and public water supplies because it kills bacteria that cause disease. Many 
people also use chlorine to bleach their clothes. Large paper and pulp mills use chlorine 
to bleach their products. 

Two naturally occurring isotopes of chlorine exist, chlorine-35 and chlorine-37.
Chlorine exists commonly both in the Earth's crust and in seawater as sodium chloride. 
Smaller amounts of potassium chloride and magnesium chloride also occur in seawater.

Chlorine is very reactive. The reaction between chlorine and other elements can often 
be vigorous. For example, chlorine reacts explosively with hydrogen to form hydrogen 
chloride.
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(c) Magnesium burns in chlorine gas to produce magnesium chloride. For 
Examiner’s 
Use

(i) Complete Table 9.1 which gives information about the two ions in magnesium 
chloride.

Table 9.1

name of ion number of 
protons

number of 
neutrons

number of 
electrons

electronic 
structure

magnesium ion 12 2,8

chloride ion 17 18 [2]

(ii) Draw a ‘dot’ and cross diagram to show the arrangement of electrons in magnesium 
chloride. Show only outer shell electrons. 

[2]

(d) Chlorine can react with hydrogen to form hydrogen chloride. Hydrogen chloride is a gas at 
room temperature.   

(i) In terms of electrons, describe the bonding in hydrogen chloride.

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

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

(ii) At room temperature, magnesium chloride is a solid while hydrogen chloride is a 
gas.
Use your knowledge of the bonding in magnesium chloride and hydrogen chloride 
to explain the difference in physical state.

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

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

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

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

……………………………………………………………………………………….……... [2]
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10 (a) Hydrochloric acid is used for rust removal while sodium hydroxide is used in detergents. For 
Examiner’s 
Use

(i) State the colour of Universal Indicator in dilute hydrochloric acid and in aqueous 
sodium hydroxide. 

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

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

(ii) Explain briefly, in terms of ions in solution, the reason for the difference in acidity 
and alkalinity of hydrochloric acid and sodium hydroxide solutions. 

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

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

(iii) The reaction between hydrochloric acid and magnesium metal produces a soluble 
salt, magnesium chloride. 
Describe the steps to obtain a pure sample of magnesium chloride from the reaction. 

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

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

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

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

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

………………………………………………………………………………………………. [4]

(b) In an experiment, 20.0 cm3 of 1.50 mol/dm3 sodium hydroxide exactly neutralised 25.0 cm3 

of hydrochloric acid. Using the chemical equation provided for the reaction, calculate the 
concentration of the hydrochloric acid used.

NaOH + HCl NaCl + H2O 

[2]
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11 (a) Fig. 11.1 shows the speed of reaction between calcium carbonate and hydrochloric acid 
in two different experiments. 

Experiment 1 was performed using 10 g of powdered calcium carbonate. 
Experiment 2 was performed using 10 g calcium carbonate in lumps. 
  

For 
Examiner’s 
Us

(i) Based on the graphs, compare the speed of reaction for the two experiments.

……………………………………………………………………………………………….

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

(ii) Use your knowledge of reacting particles to explain why the particle size of calcium 
carbonate affects the speed of reaction.

……………………………………………………………………………………………….

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

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

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

(iii) Write a balanced chemical equation, including state symbols, for the reaction 
between calcium carbonate and hydrochloric acid.

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

volume of carbon dioxide released / cm3

time / s

Fig. 11.1
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(b) Sketch on Fig. 11.1 the speed of reaction for 5 g of powdered calcium carbonate.
Label this ‘Experiment 3’.   

[1]

(c) The temperature of the mixtures increased during the reaction in both experiments 1 and 
2. 

(i) Suggest whether the reactions are exothermic or endothermic.     
                           
………………………………………………………………………………………………. [1]

(ii) Explain in terms of bond breaking and bond forming for your answer in c (i).

……………………………………………………………………………………………….

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

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

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

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

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

(iii) Suggest a method that can be used to accurately determine that all the acid has 
been used up during the reaction.

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

End of Paper
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(II) hydroxide light blue

iron(II) hydroxide green
iron(III) hydroxide red-brown
lead(II) hydroxide white

zinc hydroxide white
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Answers for Paper 1
21 A 26 C 31 D 36 C
22 A 27 B 32 A 37 B
23 D 28 C 33 B 38 C
24 A 29 A 34 A 39 B
25 C 30 B 35 B 40 C
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Section A: Structured Questions [45 marks]

1 (a) description words

1 solid
2 ions
3 compound

Students incorrectly state 
mixture due to the different 
charges.

1 liquid
2 element
3 atom

Students incorrectly state solid
due to the connecting atoms or 
molecule

1 gas
2 compound
3 molecule

Students incorrectly state 
mixture due to the different 
coloured shapes failing to 
appreciate the line or as 
atoms.

Any order

[3]

(b) (i) Presence of mobile ions to act as
charge carriers to enable
conduction of electricity

Missing key terms of mobile ions act as 
charge carriers. Students state free 
electrons which is reserved for metals.

[1]

(ii) Heating A till it melts / A is in 
molten state. 

Students state electrolysis and 
electroplating it as a method. 

[1]

[Total: 5 marks]

2 (a) Different solubilities of components in 
solvent

Many students wrote solubility as a one-
word response. Failing to state solubility of 
the dyes. 

[1]

(b) Contains blue, purple and orange Most who got wrong failed to indicate blue 
as well as they felt it wasn’t perfectly in line.

[1]

(c) Graphite/Carbon in the pencil is insoluble 
in the solvent and would not affect the 
results.

Students failed to answer question of why 
pencil was used by only stating why ink is 
not used. Some used ‘lead’ as a term to 
explain about the carbon from pencil.

[1]

[Total: 3 Marks]
3 (a)

Most could not recall how to draw the 
bromine electrons properly. Left blank.
Legend stated only as hydrogen/bromine [2]

1 mark for every 3 correct 
answers

Br
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(b) (i) Presence of mobile ions to act as
charge carriers to enable
conduction of electricity

Missing key terms of mmobobililee ions act as
charge carriers. Studdenents sstatate free
electrons which is reseserervevedd for metals.

(ii) Heating A till it melts / A is in
molten state.

Students statatete eelelectc rolysis and
electroplatingng iit t asas aa methohod.d. 

[Total: 5 marks]

2 (a) Different solubilities of components in 
solvent
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(c) Graphite/Carbon in the pencill isis iinsnsololublee 
in the solvent and would notot aaffffect thhe e
results.

StStududenentsts ffailed to answer question of why
pepenncil was used by only stating why ink is
nonot used. Some used ‘lead’ as a term to
exexplain about the carbon from pencil.

[T[Tototalal:: 3 Marks]
3 (a)

Most could not recall how to draw the
bromine electrons properly. Left blank.
Legend stated only as hydrogen/bromine

answers

BBr
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(b)
(i) H+ Students wrote equations of HBr or H- . [1]
(ii) Colourless solutions starts to turn 

reddish - brown
Students described the displacement 
reaction itself rather than colour 
observations. Some stated yellow instead 
of reddish brown. 

[1]

(iii) Cl2 (g) + 2Br- (aq) 
2Cl- (aq) + Br2 (aq) 

[1] – correct chemical
formula/ions
[1] – correct state symbols
(2nd mark is only awarded if the
1st mark is given)

Very poorly done. 98% could not do this 
question and could not balance equation. 
Need to revisit this topic.

[2]

[Total: 6 marks]
4 (a) Substance reduced: ZnO has been 

reduced                 [1]
Reason: ZnO has lost an oxygen atom to 
form Zn / oxidation number of Zn has 
decreased from +2 in ZnO to 0 in Zn. [1]

substance reduced:  most incorrectly state 
as just Zn.
Reason: students are able to explain the 
loss of oxygen to identify the substance 
reduced. However, their phrasing is wrong 
using oxygen has been reduced from zinc 
oxide.  

[2]

(b) (i)
most students who made mistakes drew 
orderly arranged atoms or did not 
differentiate the size of the atoms 
enough. 
the size of the atoms enough. Labelling 
might help. 

[1]

(ii) The different sized atoms disrupts 
the orderly arrangement [1]
of pure metal. This makes it 
harder for the layers to slide over 
one another [1] thereby making it 
harder. 

Most fail to get the full marks by either 
omitting different size disrupts orderly 
arrangement. [2]

[Total: 5 marks]

5 (a) (i) Mr of CuO = 64 + 16 = 80

No. of moles of CuO 
= .= 0.0050 moles

[1]

www.KiasuExamPaper.com

[1] correct chemical
formula/ions
[1] – correct state symbols
(2nd mark is only awarded if the
1st mark is given)

[T[Tototalal:: 66 marks
4 (a) Substance reduced: ZnO has been

reduced                 [1]
Reason: ZnO has lost an oxygen atom to 
form Zn / oxidation number of Zn has 
decreased from +2 in ZnO to 0 in Zn. [1]

substance rereduduceedd:  mosost t inincocorrrreectly state
as just ZnZnZnn..........
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using oxygen hass bbeeen rereduduced from zinc
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ororded rly arranged atoms or did no
didifferentiate the size of the atoms
enough.
the size of the atoms enough. Labelling
might help. 

(ii) ThThee didiffffererenent t sized atoms disrupts 
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ofof ppurure metal. This makes it 
harder for the layers to slide over 
one another [1] thereby making it
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arrangement.
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(ii) Mole ratio, CuO:H2 is 1:1, 

hence 0.0050 moles of H2 is 
required

Students fail to state why the value is 
same as a(i). 

[1]

(b) (i) No. of moles of hydrogen gas used 
== 0.006875moles [1]

Mole ratio, CuO:H2 is 1:1

0.005mole of CuO requires only 
0.005 moles of H2. However, 
0.006875moles of H2 is used. 
Hence H2 is in excess.             [1]

CuO is the limiting reagent. [1]

Quite a large number of students had not 
done this part as they forgot to change 
cm3 to dm3. They also had forgotten the 
formula. 

Lastly, they incorrectly associate CuO and 
H2 mole directly by looking which is more 
rather than by looking at amount of H2 
available vs needed. [3]

(ii) Mr of water vapour = 2 + 16 = 18

Mole ratio of CuO:H2O is 1:1. 
Hence 0.005mols of water vapour is 
formed.  [1]

Mass of water vapour = 0.005 x 18 = 
0.09g                  [1]

Quite a fair number of students erroneously 
used the amount of hydrogen used in a(i). 
to calculate the number of moles. 1m was 
given for method mark.  

[2]

[Total: 7 marks]

6 (a) True; In the same Period, metallic
character of elements decreases
from left to right of PT so W is more 
metallic than Z.

Most students were able to do this 
question. However the explanation needs 
improvement as they only say the Z is a 
halogen rather than showing less 
character of a metal. 

[1]

(b) True; On moving down Group I 
elements, the reactivity increases so 

V is less reactive than W.

Most students could do this well. [1]

(c) False; On moving down Group I 
elements, the melting point of the 
element decreases so V should have 
a higher melting point than W.

Quite a fair number of students had 
forgotten trends of Grp 1 [1]

(d) False, On moving down any group, 
the number of electron shells in the 
atoms of the element increases so X 
should have less electron shells than 
Y.   

Almost all students were able to answer 
this question well. 

[1]

www.KiasuExamPaper.com

Mole ratio, CuO:H2 is 1:1

0.005mole of CuO requires only 
0.005 moles of H2. However, 
0.006875moles of H2 is used. 
Hence H2 is in excess.             [1]

CuO is the limiting reagent. [1]

p y g g
cm3 to dm3. They also had forgotten the 
formula. 

Lastly, they incorrectltllllly y y y y y assoooooocccccic ate CuO and
H2 mole directly bbbbbby y y y y y lolololololookokokokokokinininininingggggg wwhich is more 
rather than byyyyyy llllllooooooooooookikikikikikingngngngngng at t amamamamamamountntntntntnt oooooof fffff H2 
available vssssss nnnnnneeeeeeeeeeeededededededed.d.d.d.d.d.

(ii) Mr of water vapour = 2 + 16 = 18

Mole ratio of CuO:H2O is 1:1.
Hence 0.005mols of water vapour is 
formed.  [1]

Mass of water vapour = 0.0 005 x x 1818 === 
0.09g                 [1]

Quite a faffaffffaffffaafafafafafafafafafafafaffafaffaffafaafafaffafffffafaafaffaffffffafafffffffafafffffafffafaffaaffaafffaaaaiiriririrriririririririiiririiiiriririiiiriiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiirrii nnnnnnnumbeeeeerr ofofofofofof studedededededentntntntntntssssss erroneously
usedd the amountt t tt ofofofofofof hhhhhhydroooooogegegegegegen used in a(i)
to calaa culate the nnnnnnumumumumumumbbber of moles. 1m was
given foor r method mmmmmmarararaaa k. 

[Total: 7 marks

6 (a) True; In tthehe ssama e PePeP ririodod,, memetat llic
characteerr ofof eleememem ntnts s dedeccreases
from leftt to rigghht tt ofof PPT T so W is more 
meetatallllicicc tthahan n Z.Z.

Most students were able to do this
question. However the explanation needs
improvement as they only say the Z is a
halogen rather than showing less
character of a metal.

(b) True; OnOn mmoving down Group I 
elements, the reactivity increases so 

Most students could do this well.

 
127



PRSS_2018_MYE_S4E_SCI_5076_P3 

5

(No mark for reason if ‘true/false’ is 
incorrect.)

[Total: 4 marks]

7 (a) A: barium chloride

B: hydrochloric acid

C: barium sulfate

D: hydrogen gas

E: zinc chloride

F: silver chloride

A students could not identify the acid.

B students could not identify the acid as 
HCl. Most placed Barium sulfate in this 
option.

C most left this blank

D all students could identify this 

E some students were able to identify this 
but was not able to work backwards. 

F as above

[6]

(b) 2AgNO3 (aq) + ZnCl2 (aq) 2AgCl (s) +
Zn(NO3)2 (aq)
BaCl2 (aq)+ H2SO4 (aq)  BaSO4 (s) + 
2HCl (aq)
2HCl (aq) + Zn (s) ZnCl2 (aq) + H2 (g) 

Most students who could not do the above 
could not write a balanced equation. Some 
also wrote nonsensical response as the 
reaction cannot go through.

[2]

[Total: 8 marks]

8 (a)
name of salt formula of 

salt
name of acid used 
to make salt

name of the other 
compound used to make 
salt

sodium sulfate Na2SO4 sulfuric acid sodium 
oxide/hydroxide/carbona
te

potassium phosphate K3PO4 phosphoric acid potassium oxide/ 
hydroxide/carbonate

silver chloride AgCl hydrochloric 
acid

silver nitrate

calcium phosphate Ca3(PO4)
2

Few 
recalled 
the
charge for 
phosphori
c acid

phosphoric acid calcium hydroxide

[3]

(b) The paint and plastic coating acts as a
barrier [1] to 

Most students could identify why the paint can 
be used to prevent rusting but quite a large 
number did not state how it acts as a 
protective layer/ barrier from the reactants.

[2]

www.KiasuExamPaper.com

calcium hydroxide

E: zinc chloride

F: silver chloride

C most left this blank

D all students couldddddd iiiiiidedededededentntntntntntififiiii y this 

E some studenttttttssssss wewewewewewerrerrr aaaaaablblblblblble to identify this
but was not abababababblelelelelele ttttttoo o o o o wwwwwow rk bbbbbbacacacacacackwwwwwwarararararardsdsdddd . 

F as aboboboboboboooooooooooooooooooooooooooooooooooooooooooooooooooovevevevevevevevevevevevevevevevvevevvevvevevevvevevevvvvevevvevevvvvevevevevvvevvevevvevvevvvevevevevvvvvvvvevevvevvevvvevevvevevvvvvvvveevvvvveeeveeeeeeeeeeeeeeeeeeeeeeeeeeeee
(b) 2AgNO3 (aq) + ZnCl2 (aq) 2AgCl (s) +

Zn(NO3)2 (aq)
BaCl2 (aq)+ H2SO4 (aq)  BaSO4 (s) +
2HCl (aq)
2HCl (aq) + Zn (s) ZnCl2 (aq) + H2 (g)

Mostttttt sssssssssssssssssssssssssssssssssstttutututututututututuuttutututututututututututuutuuuutuutututututututututuuututututuuuuutuutututututuutututuuuutuuututtttttututttttttutttttttutuuudedeededededededededddededededededededdedededededededededededededededededededeedededdededededededeeededeedeededededeededededededdeeededeededededeedeeedededdeeeeedeededeeddeedeededdddedeeededdddddddddeeeddddeeedeededdededdedeeedeeddddeedddeeeentnntntnnntntntnnntntntntntntntntntntntntntntntntnttntntntntnntnttntntntntntntntntnnntntnntntnntnntntnntnnntnntnntnntnnntntnnnnntnttttttttttttttttttttttttttttssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss wwwwwwhwwwhwhwhwhwwhwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww oooooo coulldddddd nonononononott tttt dodododododo the above
coooooooulululuuuuuuuluuuululluuuulullluuuulllluuullullululluuuulululuuuuuluuuulluuuuu dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd nononononnnonononononononononononoonnnnnoonononnonononnonononoooononnononnononononnnononnonnoonoooonononnnonnnnonononoonoooonononoonooonnnnoonoononnonnonnooononoononnnononoonnnnnooooonoonnnnoooooooooooononnnnonnnnnnnn t ttttttttttttttttttt tt ttt ttt tttttttttt tttt ttttt ttttttttttttttttttttt tttt wrwrwrwwrwrwrwwwwrwrwrwwwrwrwrwrwrwrwrwrwrwrwrwwrwrwwwwwrwrwrwrwrwrwrwrwrwrwwwwrrwrwrwrwwrwrrwwwwwwrwrrwrwwwwwrwrrrrwrwwwwwwwrrwrrrrrwrwwrwrrrwrrwrwwwwrwwrwrwrwwwwwrrwrwwwwwwwrwrwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwr tititiititititittitititiitiitititititititiitiiitiiititttittttittitttitttttttttttttittttttttitttttttiiittttittttite ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa bababbababababbbbbbbbbbbbbbbbbbbb lalalalalalancncncncncncedededededed eeeeeeququququququataaaata ion. Some
alsoooooo wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwrororrrrorroororororoororororororororrorroroororororrrrrororoororrorororrorooororororororoorooorooroooorooororororoooororooooorrrrrrrrororrrororrrrrorrrororroroorrorrorrorrorroootetteteetetttetettettetetetetetttttetetetteteetetetetetteteteteteteteteeeteteeteteteteeeeeeeeeeteteeteeeeeeteeteeteeeteteeteeeteteteeeteeteteeteteteteteteteteteeeeteeeeteetttettetetetttetettetttettete nnnnnnnnnnnnnnnnnnnnnnnnnoooooooooonooooooooo seeeeensnsssssicicicicii al rresesesesesespopopopopoponse as the
reaction ccccccaaaaaaaaaaanaaaaaaaaa not gogogoooo thrhrhrhrhrhroughghghhhh..

[Total: 8 marks

8 (a)
name of salt formulula a ofof  

salt
nameme ooof f acacidid uused 
toto mmakakeee sas lt

name of the other 
compound used to make 
salt

sodium sulfate NaNa22SOSO4 sulfuric acid sodium 
oxide/hydroxide/carbona
te

potassium m phossphphhatatee KK3POP 4 phosphoric acid potassium oxide/ 
hydroxide/carbonate

silvverer ccchlhlororididee AgCl hydrochloric
acid

silver nitrate

calciumm phphoso phate Ca3(PO4)
2

Fe

phosphoric acid
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Prevent / minimize oxygen and water 
from coming into contact with iron
directly [1]

(c) Nitrogen dioxide – motor vehicles
Sulfur dioxide – factories / coal/
volcanic eruptions

Most correctly stated the gases SO2 but CO 
was another incorrect response.

[2]

[Total: 7 marks]

Section B – Free Response Questions [20 
marks]

For 
Examiner’s 
Use

9 (a) Solution of sodium chloride and
seawater

Many stated swimming pool, tap but the 
water was only inferred not mentioned.

[1]

(b) Both have same number of protons, 17.
They have different number of 
neutrons, Cl-35 has 18 neutrons while 
Cl-17 has 20 neutrons.

Many students correctly stated the the same 
number in proton but did not elaborate on the 
difference in the number of neutron through 
calculation to show how they knew the 
neutron was different.

[1]
[1]

(c) (i) Table 8.1

name of ion number of 
protons

number of 
neutrons

number of 
electrons

electronic 
structure

magnesium ion 12 

10
Ions mean 
that there is 
a difference 
between 
proton and 
electron. Mg 
loses 2 
electrons

chloride ion
18

Chlorine 
gains one 
electron

2,8,8

[2]

(ii)

charges [1], electrons [1]

Most failed to draw the proper charges and wrongly indicated the outermost shell 
for magnesium with 2 electrons.

[2]

www.KiasuExamPaper.com

neutron was different.
(c) (i) Table 8.1

name of ion number of 
protons

number of 
neutrons

number oofffff f
electrononononononssssss

eeeeele ectronic 
structure

magnesium ion 12 

10
Ioonsnsnsnsnsns mmmmmmeeeeaeaeannnnnn
ththththththhhhhhhhatatatatatatataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ttttttthehehehehehehheheheehehheheeeeeheeheeheheeeheeheeeeheheeeeeeeeheeeeeeeeheeheeeeeeeeeeeeeeeeehehehhhhhheeeehheeehheeheehhehhhhhhhhhhhhhhhhh rerereeeeeeerrrrrrrrrrrere is 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa dididdiddiddididddddddidididididdddddididddididdididdddididdddddddiddddddddiidddddididdiididididididdddidididiididdiiididiididddiddddddidddddddddddddddddddddddddddddddddddd ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff ererereeeeeeeereerereereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereereeeerrreerrereeeeerreeeeerrrreeeeeereeeeeeereeeeeeeeeeee enenenenenence 
bebebebebebebebebebebeebeebebebebebebebeebebebebebebebebebeeebebbebebeebebebeebebebebebebebebeebebebebebeeeeeeebeeeeebebeeebebebebbebbebeeebbebeeebbbeeeebbbeebeebebeeeebeeeeebbeeeeeebbbbeeeeeeebbeeeeeeeeebbeeeebebeeeetwtwtwtwwtwtwtwttttwtwtwtwtwtwtwtwtwtwwtwttwtwtwtwtwtwwtwtwwtwttwtwtwtwtwtwwtwwtwtwtwtwtwtwwtwwwtwttwtwtwtwttwttwtwtwwtwttwtttwwtwtttwwttwtwtwtwtwtwtwwtwwtwtwwwwwwwwwwwwwwwwwwwwwwwwwweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
prprprprprpprprppprrprprrrprprprprprpprppprprrprrprprprprrrpprprpprprprrprppprpprprprprrppprppprprpppppprprppppppprprppppppprpppprpprprrrprrrrrrrrrrprrrrrrrrrrrrrprrpppppp ooooototototototototototoooooottttottotttototooooooootttotttoooooooooooooooooooooooooooooooooooooooooooooooootoototottottotototototototttooooooooonoooooooooo aaaaaannnndndn   
elelellele ectronnnnnn. MgMgMgMgMgMg 
loses 2
electronnnnnnssssss

chloride ion
18

Chlorine 
gains one 
electron

2,8,8

(ii)

charargegeg s s [1], electrons [1]

Most failed to draw the proper charges and wrongly indicated the outermost shell
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(d) (i)
Hydrogen and chlorine share a 
pair of electrons between them.

Most wrongly stated by just stating it has 
covalent bonds without describing further.

[1]

(ii) Magnesium chloride is a solid at 
room temperature as a large 
amount of energy is required to 
overcome the strong electrostatic
forces of attraction between
oppositely charged ions. 

Hydrogen chloride is a gas at room 
temperature as only a small 
amount of energy is required to 
overcome the weak intermolecular
forces of attraction between 
molecules.

Most students failed to state everything to get 
full marks. Many confused between structure 
and bonding. Structure describes how the 
particles are packed and its movement and 
arrangement.

[1]

[1]

[Total : 10 marks]
10 (a) (i) Universal indicator in hydrochloric

acid is red while it is purple in
sodium hydroxide.
Reject orange/yellow for
hydrochloric acid and blue for
sodium hydroxide

Orange and blue are synonymous for weak 
acid and alkalis

[2]

(ii) There are more H+ ions than OH-

ions in acid. [1]
There are more OH- than H+ ions 

in alkaline solutions. [1]

Acids have both types of ions only that there 
are more of one type than the other. 
The converse is true. 

[2]

(iii) Add magnesium/carbonate/oxide 
in excess to acid [1]
Filter the mixture to obtain 
magnesium as residue and keep 
the filtrate [1]
Heat the filtrate to saturate the
solution and allow it to cool to
allow crystals to form [1]
Dry the crystals between sheets of 
filter paper [1]

By drawing out the reaction, students can 
visualise better and not omit the steps. 

[4]

(b) No. of moles of NaOH = 0.02x1.5 = 0.03 
[1]
Concentration of HCl = 0.03 / 0.0250  [1]

= 1.20 mol/dm3 

[2]

[Total: 10 marks]
11 (a) (i) Experiment 1 has a faster rate of

reaction than experiment 2. /
Experiment 1 took a faster time to
complete than experiment 2.

Steeper gradient indicates a faster rate of 
reaction. 

[1]

(ii) Powdered calcium carbonate has 
a larger surface area to volume 

Most omitted to state which particle was the 
smaller one and assumed the reader to [2]

www.KiasuExamPaper.com

temperature as only a small
amount of energy is required to 
overcome the weak intermolecular
forces of attraction between
molecules.

[T[T[T[T[T[Tototototototalalalalalal :::::: 11111000000 marks
10 (a) (i) Universal indicator in hydrochloric

acid is red while it is purple in
sodium hydroxide.
Reject orange/yellow for
hydrochloric acid and blue for
sodium hydroxide

Orange and bbbbbbblulululululul e e e e e e ee e arrrrrreeeee e synoooooonynynynynynymomomomomomousususususus for weak
acid and aaaaaaaaaaaaaaaalllklklklkkkkklklkklkkklkklklkklklklklkkkkkkkkkkkkklkkkklkkkkkkkkklkkkkkkkkkllkkkklllkkkkkkkkklkkkll alalalalalalaaalalaalalalalalalalalalaaalalaaaalaalalalaaalalaaalalalalalaaalalalaaaaaaalalallalalalllaaalaaaallaaaaaaaaaaaaaaaaaa isisiiisiiisisissisisiiisiisiiisisisisiisissisisisisssisisisiiisisiissiissisisissiisisiiisisisisisisiiisisisisiissisisiisiissssisssiisssssississsissssssssssssssssssssssssssi

(ii) There are more H+ ions than OH-

ions in acid. [1]
There are more OH- thhanan HH++ ioons 

in alkaline solutionns. [1]1]

Acids ss have both tyyyyyypppepepep s s s s s of ions only that there
are morere oof one tyyyypepepepepepe tthan the other. 
The e coconvnvn ererse is true.

(iii) Add magnesium/carbononatate//oxoxidideee
in excess to acid [1]
Filter the mixture totoo obtbtaiainn
magnesesiuum m asa  resesididueue anand keep 
thee fifiltltratete [1]
Heeatat ttheh ffililtrtratatee toto ssata urate the
solution aandnd alallolow ww it to cool to
alalloloww crcrysystatalsls tto o form [1]
DrD y y ththhe crcrysystatals between sheets of 
fifiltltere ppapapere [1]

ByBy drawing out the reaction, students can
vivisusus alise better and not omit the steps. 

(b) No. of moles of NaOH = 0.02x1.5 = 0.03 
[1]
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ratio / larger total surface area 
exposed to collisions. [1] 
Results in higher frequency of 
effective collisions [1], thus 
greater speed of reaction.

know. Many used higher probability instead 
of frequency. 

(iii) CaCO3(s) + 2HCl(aq) 
CaCl2(aq) + CO2(g) + H2O(l)

Most could not recall reactions between 
acid and carbonates and the product 
obtained. 

[2]

(b) Sizeable number of students failed to label 
the correct term. 
Students failed to appreciate the half volume 
compared to first graph. 
Students did not follow the reaction speed of 
the first graph. 

[1]

(c)  (i) Exothermic reactions. Heat increase is exothermic reaction [1]

(ii) Greater energy is given off when 
bonds of products are formed [1]
then energy taken in from 
surrounding in breaking bonds [1]
of reactants. 
Hence there is a net increase in 
temperature.

Students failed to appreciate how bonds of 
existing compunds need to be broken in 
order to form new bonds. 

Breaking of bonds require energy which is 
taken in (endo) from surroundings. Forming 
of bonds require the energy to be given out
to surroundings (exo). Since final is exo it 
means that more energy is given off than 
taken in. 

[2]

(iii) Using a pH meter. accurately = use instrument to measure [1] 
[Total: 10 marks]

End of Paper

www.KiasuExamPaper.com

[ ],
greater speed of reaction.

(iii) CaCO3(s) + 2HCl(aq) 
CaCl2(aq) + CO2(g) + H2O(l)

Most could not recall rereaactionons s between
acid and carbonates anandd the e pproduct 
obtained.

(b) Sizeable numbeberr ofof ssttudentnts s faailileded to labe
the correct teermrm..
Students ffffaiaiaiaiiiiiiiiiiilleleleeleeleleleleeleeleleleleleeeleeleeeeeeeleeeeeleeeleeeeleeeleeeleleleelleeleeeeeleelleeeeeleeeeleeleeleleeeeeeeeeeeleelleleeelllelllellleledddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd tttototototototototototototototototototootoototototototototoootototootoooooototoooototoootootoototoootootootooootootootototototooooototooooootototooooootoootttoootoottttttttttttttttttto aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaappppppppppppp reciatatatate ththththee half volume
comppparararareededededededededededededededededededdededddeddddededdeddddeddddeddddddddedededdededededddddedededdddededededdddededededededddedededddeddedddeeeeddedededeededeeddedeeeeedeedeeeeeeeedededeeedeeeeededdeeeeeeddd tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ffiffififfffiffffifififffffffffifififififfiffffififfififififffifffiffffififfififififfffffifififffffffffffffffffiffffifiiiiiifiiiiifiiiififiiifffiiifffifffffifififfirsrsrsrsrsrssrsrssrsrsrsrsrsrrrsrsrssrsrssrsrsrrrssrsrsrssrsrsrsrsrsrrrrsrssrsrsrsrsrsrsrsrsrrsrsrsrsrrsrrsrrrsrrrrrsrsrrrsrrsrsrssrrrrrrsrsrrsrrrsssrsrsrsrrsssrrsssssssrssrssssssssssrrssssssssssssssssssssssssstttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt tttttttttttt tttttt tttt tttttt tt t t grgrgrgrgggggggggggggggggggggggggggggggggggggggg aaaaph. 
Studududududddddddddddddddddddddddddddddddddddddddeneneneneneneneneneneneneneneneneneneneneenenenenenenenenenenenneeneneneeneneneeennenenneneneneneeneeneeeneneeeeeneneenenenneneneneneenenenneenneenenennnnnnnnnnnnnnnnnnnnnnnnneenneeenntststststttsstsstststsssttstsssststtsttssssssttststsssststtsttstsststtstsststststssststststssststtssttttstsststssssssssssssssssssssstssssssssssssssstssstt ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddidiidididddddididdidididddididddididdddidididdidddddididdididiiddddidididddididdiddididididiididdidididddididiidididdiiiiddddddddidididddddddddddddddddddddddiddddddddddddddddddddddddddidddd nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnototototootoototototototototototoooototototototoototototototototototototootototootototototototototoototootootooooooootooooooototootootttoototottttotottotttttottottttttttttttototoooooottooootoooooooooooooooooooooo fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffoooooooooololooooooooooooolllloolllllolllooolllooooooooolllolololowww w ththththeeee rererereacacacacttititioooon speed o
the firstttttttttttttttttttttttttttttt tttttttttttttttttttt grgrgrgrgrgrggrgrgrgrgrgrgrggrgrgggrgrrrggrgrggggggggrgrgrgrrgggrggrggrrgrggrgrgrgrgrgrgrgggrgrgrrgrgrrrggrgrgrgrgrrrrrgrgrrrrggrrrrrrggrrrrgrrrrrgrrrrrrrrrrrrrrapapapapaapapapapapapapapapapapapapapapapaapapapapapappapaapapapapppapapaapapapapapapapappppaaaaaaaaapappppappaaaappppaaaaaaaaaaaapaaaapapppppaaaaapapaaapapapaappaappaaaappaaapaapapaaaapaaaaaaaaaaaaaaa hhhh.h.h.h.h.h.hhh.hh.h.hhhhh.hhhhhhhhhh.hhhhhhhhhhhhhhhhhhhh.hhh.hhhhhhhhhhhhh.hh.h.hhh.hh.hh.h.h.hh.h.hhhhhhh  

(c)  (i) Exothermic reactions. HeHeatat iincncrer ase is exothermic reaction

(ii) Greater energy is givenn ofoff f whwhenen 
bonds of products aree foformrmede [1[1]]
then ennerrgygy ttaka en inn frfromom 
surrr oundndinngg in brbreaeakikingng bobondn s [1]
of reactctants. 
Hence thherere e isis aa nnetet increase in 
teempm ererata uru e.e.

StStudu ents failed to appreciate how bonds of 
existing compunds need to be broken in 
order to form new bonds. 

Breaking of bonds require energy which is 
taken in (endo) from surroundings. Forming
of bonds require the energy to be given out
to surroundings (exo). Since final is exo it 
means that more energy is given off than 
taken in. 

(iii) Using a pH meter. accurately = use instrument to measure
[T l 10 k

 
131



www.KiasuExamPaper.com 
132



West Spring Secondary School
MID-YEAR EXAMINATION 2018

Science (Chemistry) 5076/5078
SECONDARY 4/5 EXPRESS / NORMAL (ACADEMIC)

Name (  ) Date 10 May 2018

Class Duration: 1 hr 45 min

Additional Materials: Periodic Table

READ THESE INSTRUCTIONS FIRST

Write your index number, class and name on all the work you hand in.
You may use a HB pencil for any diagrams, graphs, tables or rough working.
Write in dark blue or black pen.
Do not use staples, paper clips, highlighters, glue or correction fluid.   

The use of an approved scientific calculator is expected, where appropriate.
You may lose marks if you do not show your working or if you do not 
use appropriate units.

Section A (20 Marks)
Answer all questions.
Write your answers in the spaces provided on page 6.

Section B (45 Marks)
Answer all questions.
Write your answers in the spaces provided on the question paper.
Show all relevant workings.

Section C (20 Marks)
Answer both questions.
Write your answers in the spaces provided.
Show all relevant workings.

The number of marks is given in [ ] at the end of 
each question or part question. 

FOR EXAMINER’S USE

Section A /20

Section B /45

Section C /20

Total /85

This document consists of 16 printed pages including this cover page.

Setter Mr. Joel Lee [Turn over
www.KiasuExamPaper.com

 
133



2 

Section A

Answer all questions in the spaces provided on page 6.

1 The approximate pH values of four aqueous substances are shown.
Which substance could be used to neutralise excess acid in the stomach?

substance pH
A baking soda 9 
B salt 7
C orange juice 4 
D vinegar 3 

2 Which two substances react without giving off a gas?

A citric acid and calcium carbonate
B hydrochloric acid and magnesium.
C nitric acid and aqueous ammonia.
D sodium hydroxide and ammonium sulfate. 

3 Which ionic equation represents the reaction between aqueous potassium hydroxide and dilute sulfuric 
acid?

A H+ (aq) + OH- (aq) H2O (l)
B H2SO4 (aq) + 2K+ (aq) K2SO4 (aq) + H2 (g)
C 2K+ (aq) + SO42- (aq) K2SO4 (aq)
D KOH (aq) + H+ (aq) K+ (aq) + H2O (l)

4 A student proposed a few methods to safely prepare a sample of sodium chloride in the laboratory: 

  1 sodium hydroxide and hydrochloric acid
  2 sodium metal and hydrochloric acid
  3 sodium nitrate and hydrochloric acid

Which of the above method(s) may be used?

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

5 Which of the following contains the greatest number of atoms?

A 0.5 mol of helium
B 30 dm3 of krypton
C 40 g of calcium
D 100 g of gold
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6 What is the mass of sodium hydroxide present in 500 cm3 of 1.0 mol/dm3 sodium hydroxide solution? 

A 0.5 g
B 20 g
C 40 g
D 2 kg

7 In a reaction, 10 cm3 of butene (C4H8) was burnt in 80 cm3 of oxygen. The equation for the reaction is 
shown:

C4H8 (g) + 6O2 (g)  4CO2 (g) + 4H2O (l)

At the end of the reaction, what is the total volume of gas remaining?  
(all volumes are measured at r.t.p.) 

A 40 cm3

B 60 cm3

C 80 cm3

D 100 cm3

8 Which air pollutant below is not correctly matched to its source? 

pollutant source
A carbon monoxide incomplete combustion of petrol in car engines
B nitrogen oxides lightning activity
C sulfur dioxide decomposition of organic matter
D unburned hydrocarbons incomplete combustion of petrol in car engines

9 The data below gives the concentration of various air pollutants, in parts per billion, in four different 
cities.

In which city are limestone buildings under the greatest threat from pollution?

carbon monoxide oxides of nitrogen sulfur dioxide
A 5 45 11
B 17 11 23
C 25 8 32
D 108 5 23

10 Which statement about the elements of the Periodic Table is correct?

A Group 0 elements are unreactive metals.
B Group II elements tend to form positive ions.
C Group VII elements exist as single atoms.
D The elements become more metallic from the left of the Periodic Table to the right.

www.KiasuExamPaper.com

 
135



4 

11 Fluorine, F, is an element in Group VII of the Periodic Table.
Which of the following statements about fluorine is false? 

A Fluorine exists as diatomic molecules.
B Fluorine forms ions with a -1 charge.
C Fluorine has a higher melting point than chlorine.
D Fluorine is a non-metal.

12 The reaction between iron(III) ions and iodide ions is represented by the following ionic equation:

2Fe3+ (aq) + 2I- (aq)  2Fe2+ (aq) + I2 (s) 

Which statement about the reaction is correct?

A Fe2+ ions are oxidised by loss of electrons.
B Fe3+ ions are reduced by gain of electrons.
C Fe3+ ions are reduced by loss of electrons.
D I- ions are oxidised by gain of electrons.

13 Aqueous solution X is known to contain a powerful oxidising agent.
To two separate samples of solution X, a solution of potassium iodide was added to one, while a 
solution of acidified potassium manganate(VII) was added to the other.

Which of the following correctly describes the colour of solution X in the respective samples?

after addition of aqueous 
potassium iodide 

after addition of aqueous acidified 
potassium manganate(VII) 

A brown colourless
B brown purple
C colourless colourless
D colourless purple

14 The ionic equations below represent the reactions between four metals zinc, iron, X and Y and the 
aqueous ions of one of the other listed metals.

Zn + X2+ Zn2+ + X
Zn + Fe2+ Zn2+ + Fe
X + Fe2+ no reaction

Y + Zn2+ Y2+ + Zn

What is the correct order of reactivity of the metals?

most reactive least reactive
A X Fe Zn Y
B Y Fe X Zn
C Y Zn Fe X
D Zn Y X Fe
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15 Which of the following explains why recycling ensures that metals will be available in the future?

A Dumping of metals in landfill sites is unsightly.
B Recycling avoids the environmental damage of opening new mines.
C Recycling costs less than obtaining metals from their ores.
D There are only limited amounts of metals in the Earth’s surface.

16 In the experiment shown below, steam is passed over heated solid P, which reacts to give gas Q: 

Which of the following could be P and Q? 

P Q 
A copper hydrogen
B potassium oxygen
C silver oxygen
D zinc hydrogen

17 Aqueous sodium hydroxide and aqueous ammonia were added separately to two different aqueous 
solutions each containing the same metallic ion. In both cases, a white precipitate was formed which 
dissolved when excess sodium hydroxide or ammonia was added. 

What is the ion?

A Al3+

B Ca2+

C K+

D Zn2+

18 An aqueous solution of compound Z reacts with aqueous sodium hydroxide to form a green precipitate. 
A piece of aluminium foil is added to the mixture and heated; a gas that turns damp red litmus paper to
blue is given off.

What is Z? 
  

A ammonium nitrate 
B copper(II) nitrate
C iron(II) chloride
D iron(II) nitrate

mineral wool 
saturated with 

water

heat

P

Q

water
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19 Which of the following processes is exothermic? 

A Burning of petrol in car engines
B Evaporation of a water puddle
C Melting tar for the paving of roads
D Sublimation of dry ice

20 The dissolving of ammonium nitrate in water is an endothermic process.
Which graph correctly shows how the temperature of the mixture changes over time when ammonium 
nitrate is dissolved in water and the solution is allowed to stand?

Answers

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

Temperature / °C Temperature / °C

Temperature / °C Temperature / °C

Time / min Time / min

Time / min Time / min

room 
temperature

room 
temperature

room 
temperature

room 
temperature

A B

C D
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Section B

Answer all the questions in the spaces provided.

1 The physical and chemical properties of five unknown oxides are summarised in Table 1.1. 

Table 1.1
unknown 

oxide
state at 

r.t.p
solubility 
in water

pH of aqueous 
solution

reacts with dilute 
hydrochloric acid?

reacts with dilute 
sodium hydroxide?

A solid soluble 14 yes no

B solid insoluble - yes yes

C gas soluble 7 no no

D solid insoluble - yes no

E gas soluble 2 no yes

(a) Which oxide(s) is/are:

(i) non-metallic?  

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

(ii) able to form an alkali?

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

(iii) amphoteric?

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

(b) Give an example for your answer in (a)(iii). 

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

(c) Suggest the identity of oxide A. 

…………………………………………………………………………………………………………….. [1]
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2 Phosphorus is an element that does not react with water, but will react readily in air, forming an oxide.

Fig. 2.1 below shows a piece of phosphorus fastened to a copper wire and left for a few days in the set 
up. The water slowly rises up the tube.

       
      Fig. 2.1

(a) State the gas in air that phosphorus has reacted with.

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

(b) At which mark will the water level approximately be after a few days?

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

(c) State two gases that are left in the tube after a few days.

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

3 When a mixture of aluminium powder and zinc oxide is heated, the mixture burns vigorously with a 
bright flame, and may even explode. The reaction is illustrated by the equation below.

2Al + ZnO  Al2O3 + 3Zn

(a) Is the reaction endothermic or exothermic? Explain your answer.

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

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

(b) State whether zinc oxide is oxidised or reduced. Explain your answer in terms of electron transfer. 

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

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

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

airTube with 100cm3

capacity

copper wire
phosphorus

trough

water
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4 A common reaction iron undergoes is rusting. Fig. 3.1 below shows an experiment where some iron
nails have been exposed to different conditions in four test tubes A, B, C and D. 

       Stopper  test tube

   
   A    B     C    D
       Fig. 3.1

(a) In which test tube(s) will the iron nail not rust? Explain your answer.

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

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

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

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

(b) In which test tube will the iron nail rust the fastest?

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

iron nail
oil

sodium chloride 
solution

tap water

boiled water

anhydrous 
calcium 
chloride
(drying 
agent)
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5 The electronic configurations of lithium, sodium and potassium are shown in Table 5.1. 

Table 5.1
element symbol proton number electronic configuration

lithium Li 3 2,1

sodium Na 11 2,8,1

potassium K 19 2,8,8,1

(a) Explain why these three elements are in the same group of the Periodic Table. 

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

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

(b) For one of the metals in Table 5.1, name the products of its reaction with water.

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

(c) Name one other element that is in the same group as the elements in Table 5.1.

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

(d) Describe how the reactivity of the element in (c) would differ from the elements in Table 5.1.

……………………………………………………………………………………………………………..  [1] 
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6 An unknown metal M forms the nitrate MNO3. The compound is stable, but decomposes upon strong 
heating. 

When a 17.0 g sample of MNO3 was heated, it decomposed completely according to the equation:

2MNO3 (s)  2MNO2 (s) + O2 (g) 

At the end of the reaction, 2400 cm3 oxygen was collected. 

(a) Is the above decomposition reaction exothermic or endothermic one? Explain your answer.

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

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

(b) Calculate the number of moles of MNO3 that decomposed. 

[2]

(c) Calculate the molar mass of MNO3, and hence determine the identity of M. 

Identity of M : ………………………  [3] 

(d) Describe a test you would perform to confirm the identity of the oxygen produced.

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

……………………………………………………………………………………………………………..  [2]
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7 Group VII and Group 0 are found at the right side of the Periodic Table. 

(a) What are the names given to elements in Group VII and Group 0?

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

(b) Explain why the elements in Group 0 are unreactive. 

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

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

(c) A student is given four substances below. 

aqueous bromine aqueous chlorine

aqueous potassium bromide aqueous potassium chloride

Describe how she could use two of the substances to perform an experiment to show that 
chlorine is more reactive than bromine. Include the observations you would expect her to make, 
and construct a balanced chemical equation of the reaction.

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

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

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

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

……………………………………………………………………………………………………………..  [3]
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8 Fig. 8.1 describes some of the reactions of two unknown substances A and B. 

Fig. 8.1

(a) Identify unknown substances A – F. 

A: …………………………………………………………….

B: …………………………………………………………….

C: …………………………………………………………….

D: …………………………………………………………….

E: …………………………………………………………….

F: …………………………………………………………….
[6]

(b) Write a balanced chemical equation for any one of the reactions in Fig. 8.1. 

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

grey/silver powder A colourless solution B

pale green solution C

extinguishes a burning splint 
with a “pop”white precipitate E

colourless gas D+

green precipitate F  

add excess aqueous 
sodium hydroxide 

1. add dil. 
nitric acid

2. add
aqueous 
barium 
nitrate 

red solution

add
Universal 
Indicator 

heat
gently
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Section C

Answer all the questions in the spaces provided.

9 Iron is extracted from iron ore in the blast furnace, as shown in Fig. 9.1 below.

      
Fig. 9.1

(a) In the furnace, the coke is converted to carbon monoxide. A redox reaction then takes place 
between iron(III) oxide in haematite and carbon monoxide to produce iron and carbon dioxide.     

(i) Write a balanced chemical equation for the reaction between iron(III) oxide and carbon         
monomonoxide.

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

(ii) Explain why the reaction in (i) is a redox reaction.

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

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

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

(iii) Identify the reducing agent in reaction (a)(i). 

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

haematite, coke, 
limestone

Y

waste gases

hot air hot air

hot air
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(b) Pure iron from the blast furnace is frequently mixed with other elements to form alloys.
Give one example of this alloy, and explain why it is preferred to pure iron.

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

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

(c) Identify substance Y, and explain how it is formed. Include the relevant chemical equation(s) in 
your answer.

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

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

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

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

……………………………………………………………………………………………………………..  [4] 
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10 Magnesium nitrate is commonly used as a dehydrating agent; it is also present in some fertilisers.
  

A student prepared a sample of magnesium nitrate by adding magnesium oxide to 200 cm3 of nitric 
acid of an unknown concentration. The equation is shown below:

2HNO3 (aq) + MgO (s) Mg(NO3)2 (aq) + H2O (l)

In this particular reaction, 7.4 g of magnesium nitrate was collected at the end of the reaction.

(a) Given that the nitric acid reacted completely, calculate the moles of nitric acid that reacted and 
hence its concentration in mol/dm3. 

[3] 

(b) Outline an experimental procedure to describe how pure crystals of zinc nitrate may be prepared
using a similar method as above. State clearly the reagents that you use.

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………..  [6] 

(c) Explain why sodium nitrate cannot be prepared with the method in (b).

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

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

End of Paper
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West Spring Secondary School
Science Department – Mid-Year Exam [2018] 

Marking Scheme

Name of Setter(s): Joel Lee
Title of Assessment: Secondary 4 Express / 5 Normal (Academic)
Subject: Science (Chemistry) 5076/5078
Duration: 1hr 45mins

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

Section B [45 marks] 

Q/No Answer
Comments/ 

Suggestions to 
Markers 

Marks 

1(a)(i) Oxides C and E CAO 2 

1(a)(ii) Oxide A CAO 1 

1(a)(iii) Oxide B CAO 1 

1(b) lead(II)/aluminium/zinc oxide CAO 1 

1(c) Any Group I oxide (sodium oxide, potassium oxide etc.) 1

2(a) Oxygen CAO 1 

2(b) It will be at approximately the 80cm3 mark. CAO 1 

2(c) Any 2: Nitrogen / Argon / Carbon dioxide / Water vapour CAO 2 

3(a)
The reaction is exothermic.
It gives burns vigorously/may explode, signifying that a lot of heat is 
given out to the surroundings.

CAO
OWTTE

1 
1 

3(b)
Zinc oxide is reduced.
Zn gains 2 electrons from Zn2+ in ZnO to Zn.
(Students need to specify no. of electrons to get the mark.)

CAO
1 
1 

4(a)
The nail will not rust in tubes B and C.
There is no moisture/water in tube B, and
There is no oxygen in tube C. 

CAO 
OWTTE
OWTTE

1
1 
1 
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Section B [45 marks]

No Answer
Commmmmmmmmmmmenenenenenentstststststs//////

Sugggggggeeeeese titititititioons to
MaMaMaMaMaMarkrkrkrkrkrkererererererssssss

Mar

i) Oxides C and E CACACACACACAOOOOOO 2 

ii) Oxide A CACACACACACAO 1 

iii) Oxide B CACACACCACAO 1 

lead(II)/aluminium/zinc oxide CAO 1

Any Group I oxide (sodium oxide, pototasassisiumm oxiidede eeetctc.).) 1

Oxygen CAO 1 

It will be at apprroxoximatata elely the e 8080cmcm33 mamarkr . CAO 1 

Any 2: Nitrogen / ArA goonn / / CaCaC rbrbonon dioxide / Water vapour CAO 2 

The reaction iiss eexotothehermic.
It gives burns viggorously/may explode, signifying that a lot of heat is 
given out to the surroundings.

CAO
OWTTE

1 
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2

4(b) Tube D. CAO 1

5(a) They have the same number of valence electrons. CAO 1 

5(b) Lithium/sodium/potassium hydroxide and hydrogen gas. CAO 2 

5(c) Rubidium/caesium/francium CAO 1 

5(d) It is more reactive. CAO 1 

6(a) The reaction is endothermic, because heat needs to be 
supplied/heat is taken in for the reaction to start OWTTE 2 

6(b)

Moles of oxygen = 2400 / 24000
= 0.10 mol.

Moles of MNO3 = 0.10 x 2 
= 0.20 mol.

CAO
1 

1

6(c)

Molar mass of one  mol. of MNO3 = 17.0 / 0.2
= 85 g/mol

Ar of M                                 = 85 – [14 + (3x16)]
= 23

Therefore M is sodium.

CAO
(ecf allowed)

1 

1
1 

6(d)
Insert a glowing splint into a test tube containing the gas.
If it relights, the gas is oxygen.

CAO
1
1 

7(a) Halogens (Group VII) and noble gases (Group 0) CAO 1 

7(b) They have a fully filled valence shell, which confers stability. CAO 1 

7(c)

Mix aqueous chlorine and aqueous potassium bromide.
The mixture of solutions will turn from colourless to brown as 
bromine is displaced.
2 KBr + Cl2 2 KCl + Br2

CAO

1
1 

1

8(a)

A: iron
B: sulfuric acid
C: iron(II) sulfate
D: hydrogen
E: barium sulfate
F: iron(II) hydroxide

1m each 6 

8(b) 

Fe + H2SO4 FeSO4 + H2

FeSO4 + 2NaOH Na2SO4 + Fe(OH)2

FeSO4 + Ba(NO3)2 Fe(NO3)2 + BaSO4

(Any one)

CAO
1m for correct 
formula, 1m for 
balanced 
equation.

2 
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= 0.20 mol.

CACACACACACAOOOOOO
1 

1

Molar mass of one mol. of MNO3 = 17.0 / 0.2
= 85 g/mol

Ar of M                                 = 85 – [14 + (3x16)]
= 23

Therefore M is sodium.

CACACACACACAOOOOOO
(eeeeeeccccfc  allllowowowowowowedededededed)

1

1
1

Insert a glowing splint into a test tube containing the gas..
If it relights, the gas is oxygen.

CAO
1
1

Halogens (Group VII) and noble gasseses ((GrGrououp p 0)0) CAO 1 

They have a fully filled valence shehellll,, whwhw iich coconfers stability. CAO 1

Mix aqueous chhloloririnen ana d aqqqueueououss popotatassium bromide.
The mixture of sollutionsns wwwililll tuturnrn ffrom colourless to brown as 
bromine is disi plplacaa eded.
2 KBr + Cl2 22 KCKCKCl ++ BBrr2

CAO

1
1

1

A: iron
B lf i id

 
151



3

Section C [20 marks] 

9(a)(i) 
Fe2O3 + 3 CO 2 Fe + 3CO2 1

9(a)(ii)
It is a redox reaction as Fe2O3 is reduced to Fe, and CO is oxidised 
to CO2. 
Fe2O3 loses oxygen while CO gains oxygen.

1m for stating 
oxidised and 
reduced species
1m for 
explanation

2 

9(a)(iii) CO is the reducing agent. CAO 1 

9(b)
(Stainless) steel is one iron-based alloy.
It is preferred as it is stronger / more corrosion resistant than pure 
iron.

CAO
1 
1 

9(c)

Y is slag.
The limestone added to the furnace decomposes to form calcium 
oxide and carbon dioxide.
The calcium oxide reacts with acidic impurities / silicon dioxide in 
the haematite to form slag.
(1m can be given for the role of limestone in removing acidic 
impurities, without mention of its decomposition)

CaO + SiO2 CaSiO3

CAO

OWTTE

CAO

1
1 

1

1

10(a) 

Moles of Mg(NO3)2 = 7.4 / 148
= 0.050 mol.

Moles of HNO3 = 0.050 x 2 
= 0.10 mol.

Conc. of HNO3 = 0.10 / (200/1000)
= 0.50 mol/dm3

CAO

1 

1

1

10(b)

The reagents used are nitric acid and zinc metal/carbonate/oxide.
1. Add excess zinc metal/carbonate/oxide to nitric acid.
2. After the reaction is complete, filter to obtain zinc nitrate solution
as the filtrate.
3. Heat the solution to obtain a saturated solution.
4. Cool the saturated solution to crystallise zinc nitrate.
5. Filter to obtain crystals of zinc nitrate, wash with cold distilled
water and dry.

OWTTE

1
1 
1 

1
1 
1 

10(c) Sodium carbonate, the starting material, is soluble in water. OWTTE 1 
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It is preferred as it is stronger / more corrosion resistant than pure 
iron.

CAO
1 

Y is slag.
The limestone added to the furnace decomposes to form calcium 
oxide and carbon dioxide.
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CACAAAAAO
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1
1

1

1

) 

Moles of Mg(NO3)2 = 7.4 / 148
= 0.050 mol.

Moles of HNO3 = 0.050 x 2 
= 0.10 mol.

Cooonc. of HNO3 = 0.0.1010 / (200/0/101000000 ))
= 0.0 50 mmmolol/d/dmm33

CAO

1

1

1

)
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3 An unknown white substance was found on a murdered victim’s body. A crime scene 
investigator conducted a series of tests on the substance. 

First, he dissolved the substance in water to form a colourless solution. Next, to a portion of 
the solution, he added aqueous sodium hydroxide dropwise. A white precipitate was 
formed. The precipitate did not dissolve when excess sodium hydroxide was added. 

What is the white substance likely to be?

A zinc nitrate 

B zinc sulfate

C calcium nitrate

D calcium sulfate

1 Which apparatus is most suitable to measure 21.20 cm3 of hydrochloric acid?

A pipette

B burette

C measuring cylinder

D electronic top pan balance

  

2 Which method is suitable for obtaining pure ethanol from wine?

A filtration

B distillation

C crystallisation

D fractional distillation
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4 Which group of particles has eight electrons in their valence shells?

A Li+, Na+, Cl-, S

B Li+, Na+, Cl-, Ne

C H+, Mg2+, F-, He

D S2-, Na+, O2-, Ar

5 An element has the electronic configuration, 2.8.4. What is the identity of the element?

A sulfur

B silicon

C carbon

D nitrogen

6 Two elements react to form a compound with the chemical formula X2Y.

This compound is able to conduct electricity when dissolved in water. 

Which of the following pairs is most likely to be elements X and Y? 

X Y
A sodium sulfur

B magnesium chlorine

C oxygen carbon

D nitrogen oxygen

7 Using the equation shown below, find the volume of oxygen needed to completely react 
with 36 dm3 of CH4 at room temperature and pressure. 

     CH4 (g) +  2O2 (g)                     CO2 (g) +  2H2O (g)

A 24 dm3                                                                

B 36 dm3                                                                

C 48 dm3                                                                

D 72 dm3                                                                
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8 In a village, before using a cast iron wok, lemon juice is used to clean the surface of the 
wok. This is because

A the lemon juice is acidic and will react with iron surface to produce iron(II) salt.
B the lemon juice is acidic and will react with iron surface to produce iron(III) salt. 
C the lemon juice is acidic and will remove the iron(III) oxide that is found on the 

surface.  
D the lemon juice is acidic and will add on to the iron(III) oxide that is found on the 

surface.  

9 Aluminium oxide can react with both acid and alkali to form a salt. What type of oxide is it?

A basic

B acidic

C neutral

D amphoteric

10 What result is obtained when liquid bromine is added to aqueous potassium chloride?

A A brown vapour forms.

B A silvery solid is formed.

C A green gas is produced.

D There is no visible reaction.

11 Element Z has the electronic configuration of 2.8.8.1. A scientist dropped a piece of 
element Z in cold water. What would his observation be?

A Element Z sinks to the bottom of the container and no bubbles was seen.

B Element Z floats on the surface of the water and some bubbles were seen.

C Element Z sinks to the bottom of the container and effervescence was seen.

D Element Z darts around the surface of the water, effervescence and sparks 
were seen. 
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12

The diagrams above show the results obtained when three different metallic discs of the 
same shape and size were dropped into dilute hydrochloric acid separately.

Which metal is likely to have been placed in each beaker?

beaker 1 beaker 2 beaker 3

A magnesium copper calcium

B calcium copper magnesium

C copper magnesium calcium

D calcium magnesium copper

13 Nickel is between iron and lead in the reactivity series.

Which statement(s) can be deduced from its position in the reactivity series? 

I      Nickel forms effervescence with cold water.
II     Nickel is obtained by heating nickel ore with carbon monoxide.
III    Nickel reacts with dilute hydrochloric acid to produce hydrogen gas.

A I only

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

14 Carbon monoxide, sulfur dioxide and oxides of nitrogen are all common pollutants of air. 
Which pollutant is shown with its correct source and its adverse effect on the environment?

pollutant source effect on the environment
A carbon monoxide combustion of fossil fuels acid rain

B carbon monoxide lightning global warming

C oxides of nitrogen lightning acid rain

D sulfur dioxide volcanoes global warming

beaker 1 beaker 2 beaker 3
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15 Ammonium chloride was added to distilled water. Which graph correctly shows the change 
in temperature?

A B

C D

16 Acidified potassium manganate(VII) can be used to detect the presence of ethanol vapour 
in the breath of a person who has consumed alcohol. 

If ethanol is present, a colour change is observed. What is the colour change observed?

A colourless to brown

B purple to colourless

C colourless to purple

D brown to colourless

temperature/oC temperature/oC

temperature/oC temperature/oC

time/s time/s

time/s time/s
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17 Excess magnesium was added to a beaker of dilute hydrochloric acid on an electronic 
mass balance. A graph of the mass of the beaker and contents was plotted against time 
(curve 1).

What change in the experiment could give curve 2? 

             I      The same volume of a more concentrated solution of hydrochloric acid.
             II     The same mass of magnesium but in smaller pieces.
             III    A lower temperature.

A I only

B II only

C I and II only

D II and III only

18 A compound with molecular formula C2H4O2 dissolves readily in water to form an aqueous 
solution. When this aqueous solution reacts with magnesium and limestone respectively, 
bubbles of colourless gas are observed. What is the structural formula of this compound?

A B

C D

mass of beaker/g

time/min
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19 The diagram shows the structure of a monomer.

Which polymer can be made from this monomer?

A B

C D

20 What is the structure of the product formed when ethene gas is passed through aqueous 
bromine?

A B

C D
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Section A

Answer all the questions in the spaces provided. 

1 Fig. 1.1 shows the particles in six substances.

            

Fig 1.1

(a) Which diagram best represents

(i) carbon dioxide,                    ………………………..

(ii) molten copper,                                                  ………………………..

(iii) solid sodium chloride,                             ………………………..

(iv) helium,                                                              ………………………..

(v) brass.                           ………………………..
                                                                                                                        [5]

(b) Which of the above substances, A – F, represents an element?

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

+ + +

++ +

A B C

D E F

+
+

+

+

+ + +

++ +

+ + +

++ +
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2 Table 2.1 gives some information on the component gases of clean air in the atmosphere.

Table 2.1

gas melting point / oC boiling point / oC 

nitrogen 210 196

oxygen 218 183

argon 189 186

other noble gases

carbon dioxide sublimes at 78 oC 

water vapour 0 100

Separating air into its component gases is an important process in the industries. Air is 
first cooled to liquid at 200 oC before it is gradually warmed up and separated into its 
component gases, as illustrated in Fig. 2.1. 

stage 1                                                  stage 2

Fig. 2.1

(a) Describe the arrangement and movement of the particles in the liquid air.

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

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

(b) Explain why argon, carbon dioxide and water can be removed when air is compressed 
and cooled to 200 oC in stage 1. 

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

(c) Name the method used to separate the components of liquid air in stage 2.

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

liquid air at
200 oC

cooling

argon, carbon dioxide 
and water removed

heater

oxygen

nitrogen
air
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(d) Which component will be collected last in stage 2? Explain your answer.

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

(e) Which component will have the largest volume collected in stage 2?

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

3 (a) Sir James Jeans, who was a great populariser of science, once described an atom of 
carbon as being like six bees buzzing around a space the size of a football stadium.

(i) Suggest what were represented by the six bees in this description.

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

(ii) What is missing from Jeans’ description when applied to an atom of carbon?  

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

(b) Carbon has two isotopes which have the symbols C6
12 and C6

13 .

(i) State, in terms of atomic structure, the difference between the two isotopes of 
carbon.

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

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

(ii) Draw a diagram to show the arrangement of electrons in an atom of the C6
12

isotope.

  
[1]
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4 Chromatography is often used to solve crimes involving forgery. 

In an investigation of a case which involves a bank cheque issued with a forged signature, 
the sample of ink from the forged signature was tested together with inks from the pens of 
five suspects V, W, X, Y and Z. Fig. 4.1 shows the chromatogram that was obtained with 
the use of an organic solvent.

ink from
forged

signature

V W X Y Z 

inks from pens of suspects

  
Fig. 4.1

(a) Which suspect is most likely to have forged the signature in the bank cheque?

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

(b) Suggest why the ink from the pen of suspect W gives only one spot on the 
chromatogram.

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

(c) Explain why the start line is drawn in pencil but not in pen.

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

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

(d) Suggest a reason why water would probably not be a suitable solvent to use for this 
chromatography.

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

solvent front

start line 
drawn in pencil 
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5 Haematite, a common ore used for the extraction of iron, contains the compound, iron(III)
oxide. Iron is produced in the blast furnace by heating a mixture of iron(III) oxide, coke and 
limestone with air. Fig. 5.1 gives the outline of a blast furnace in which iron is extracted 
from its ore.

haematite, coke and limestone

Fig. 5.1

(a) Describe how carbon dioxide is produced under high heat in the blast furnace.

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

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

(b) The chemical equation for the production of iron in the blast furnace is shown.

Fe2O3 (s)  +  3CO (g)  2Fe (l)  +  3CO2 (g)

(i) State the oxidation state of iron in iron(III) oxide.

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

(ii) Explain, in terms of oxidation states, whether iron(III) oxide is oxidised or 
reduced.

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

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

waste gases waste gases

hot air hot air 
molten 

slagmolten 
iron
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6 (a) A 500 cm3 aqueous sample contains 37.6 g of copper(II) nitrate. Calculate the 
concentration of the copper(II) nitrate solution in mol/dm3. 

[Relative atomic masses: Ar, Cu, 64; N, 14; O, 16]

                                                     concentration = ……………………….….mol/dm3 [2]

(b) When a piece of zinc is added to the copper(II) nitrate solution, a reddish brown solid 
is formed. Explain the observation.

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

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

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

7 Fig. 7.1 describes some of the properties and reactions of solution Z.

Fig. 7.1

(a) Give the identities of X, Y and Z.

X …………………………………………………….. 

Y …………………………………………………….. 

Z …………………………………………………….. 
  

[3]

(b) Write a balanced chemical equation for any one of the reactions in Fig. 7.1.

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

Z
green 

solution

add
aqueous 
sodium 

hydroxide

add
dilute nitric acid 

and aqueous 
silver nitrate

Y
green precipitate, 

insoluble in excess 
aqueous sodium 

hydroxide

X
white 

precipitate
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8 (a) Complete Table 8.1 by filling in the five blanks.

Table 8.1

name of substance chemical formula solubility in water

sodium carbonate soluble

calcium nitrate Ca(NO3)2 soluble

K2SO4 soluble

barium chloride soluble

lead(II) chloride PbCl2

iron(III) carbonate insoluble
  

[5]

(b) (i) Give the names of the two reagents in Table 8.1 that can be used to prepare a
white precipitate of calcium carbonate.

1……………………………………………………. 

2…………………………………………………….                                                       
                                                                                                                           [1]

(ii) Describe the process of how you could prepare a pure dry sample of calcium 
carbonate from the two reagents you have given in (b)(i). 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………….…………………………………………………………….......………[3]
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Section B
Answer any two questions in this section.

Write your answers in the spaces provided.

9 Fluorine is an element found in Group VII. It would react vigorously with potassium, from 
Group I, to form potassium fluoride. It would also react with hydrogen gas to form hydrogen 
fluoride.

(a) Write a balanced chemical equation for the reaction of fluorine and potassium.

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

(b) Draw and label the electronic structures of potassium fluoride and hydrogen fluoride.

[Proton (atomic) numbers: H, 1 ;F, 9; K, 19]

potassium fluoride

hydrogen fluoride

                                                                                                                                         
                                                                                                                                   [4]

(c) Use these structures to explain why, at room temperature and pressure, potassium 
fluoride is a solid and hydrogen fluoride is a gas.

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

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

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

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

…………………………………………………………………………….……………....…[4]
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10 Alcohols form a homologous series.

(a) (i) Give two general properties of a homologous series.

………………………………………………………………….….…………………… 

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

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

(ii) Write the general formula of the homologous series of alcohols.

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

(b) X is an alcohol with two carbon atoms in its molecule. 

(i) Complete Table 10.1 by naming and drawing the full structural formula of X.

Table 10.1

name of X structural formula of X

                                                                                                                       [2]

(ii) Give the chemical formula of the organic substance that is formed when X
reacts with atmospheric oxygen.

…………………………………………………………………………….…………[1]

(iii) A solution of X can be made by fermentation of glucose. Describe how this 
process is completed in the laboratory.

……………………………………………………………………………………..…… 

………………………………………………………………………………….………. 

………………………………………………………………………………………..… 

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

(iv) X is commonly used in Brazil as a fuel for vehicles. Suggest a reason why X
can be used for this purpose.

………………………………………………………………………….……………[1]
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11 When hydrochloric acid reacts with strips of magnesium, a gas is given off.

(a) Draw a diagram to show how you would investigate the speed of the reaction 
between hydrochloric acid and magnesium in an experiment. Describe how you 
would find the speed of the reaction based on the data collected in this experiment.

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

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

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

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

………………………………………………………………………………………..…….[4]

(b) State and explain one way of increasing the speed of this reaction. Use your 
knowledge of reacting particles in your explanations.

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

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

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

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

(c) Give the name of the gas given off in this reaction.

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

(d) G is the next member in the same group that magnesium belongs to.

(i) State the chemical symbol of G.

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

(ii) Explain why G is placed in the same group as magnesium.

………………………………………………..………………………….......……….[1]
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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BEDOK GREEN SECONDARY SCHOOL
SCIENCE DEPARTMENT

MARKING SCHEME
YEAR (2018) 

SUBJECT:  Science Chemistry 5076/5078 Paper 3 
SETTER: Tang Hui Boon EXAM: Prelim
LEVEL:  4E5N 

PAPER 3
Section A: 45 marks

Qn. 
No.

Scoring Points Marks Max. 
Marks

1 (a) (i) F [1] [5]
(ii) D [1]
(iii) C [1]
(iv) A [1]
(v) B [1]

(b) A and/or D [1] [1]

2 (a) Particles are closely packed but not orderly arranged.
Particles move freely and slide past each other throughout the liquid.  

[1]
[1]

[2]

(b) At 200oC, argon, carbon dioxide and water will be removed as solids. [1] [1]
(c) Fractional distillation [1] [1]
(d) Oxygen gas

It has the highest boiling point.
[1]
[1]

[2]

(e) Nitrogen gas [1] [1]

3 (a) (i) electrons [1] [1]
(ii) protons or neutrons or nucleus [1] [1]

(b) (i) They have different number of neutrons. C6
12 has 6 neutrons

whereas C6
13 has 7 neutrons.

[1] [1]

(ii)

[1] [1]

4 (a) Suspect Z [1] [1]
(b) The ink from the pen of W is probably made from a pure substance. [1] [1]
(c) Unlike ink from a pen, pencil line will not dissolve in the solvent and 

will not interfere with the separation of the ink.
OR
Ink from a pen is a mixture and it will dissolve in the solvent and
will get separated in the solvent which will interfere with the separation 
of the ink.

[1]
[1]

[2]

(d) The ink used for signing bank cheque would probably be insoluble in
water.

[1] [1]

www.KiasuExamPaper.com

Section A: 45 marks

Qn.
No.

Scoring Points Marks M
M

(a) (i) F [1]
(ii) D [1[1[1[1[1[1]
(iii) C [1[1[1[1[1[1]
(iv) A [1]
(v) B [1]

(b) A and/or D [1]

2 (a) Particles are closely packed but not orderly arranngegegegegegegegegegegegggegegegegegegegeegeegegegegegegegegeegegegegeggeggegegeegegegggggegeegeeegeggegggegggeegeggeeeeeeeeeggeeeeeeggeeeeeegeeeeeeeedddddddddddddddddddddddddddddddddd.
Particles move freely and slide past each other throughout tttttthehehehehehe llliqi uid.ddddd   

[1]
[1]

(b) At 200oC, argon, carbon dioxide and water will bebb  removed asasasasasas sssssolids. [1]
(c) Fractional distillation [1]
(d) Oxygen gas

It has the highest boiling point.
[1]
[1]

(e) Nitrogen gas [1]

3 (a) (i) electrons [1]
(ii) protons or neutrons or nunuclc eueuss [1]

(b) (i) They hava e did ffferent t nunumbmber of neutrons. C6
12 has 6 neutrons

wherreae s CC66
131 has 7 7 neneututroronsns.

[1]

(ii)

[1]

4 (a) Suspect Z [1]
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5 (a) Carbon dioxide is formed when coke is burnt in hot air and when
limestone is decomposed at high temperature.
(will not accept CO reducing Fe2O3 equation given in part (b). CO2 is
produced mainly by oxidation under this reaction.)

[1]
[1]

[2]

(b) (i) +3 [1] [1]
(c) (ii) The oxidation state of iron has decreased and thus, it is reduced.

Iron’s oxidation state has decreased from +3 in iron(III) oxide to 0 
in iron.

[1]
[1]

[2]

6 (a) Number of moles of Cu(NO3)2 = 37.6
188

= 0.2
Concentration in mol / dm3 = 0.2

0.5
= 0.4 mol / dm3

[1]
[1]

[2]

(b) Zinc is more reactive than copper.
Zinc displaces copper in copper(II) nitrate to form copper metal which 
is the reddish brown solid.

[1]
[1]

[2]

7 (a) X: silver chloride / AgCl
Y: iron(II) hydroxide / Fe(OH)2
Z: iron(II) chloride / FeCl3

[1]
[1]
[1]

[3]

(b) FeCl2 + 2AgNO3 Fe(NO3)2 + 2AgCl
OR
FeCl2 + 2NaOH Fe(OH)2 + 2NaCl

correct formulae of reagents and products
balanced equation

[1]
[1]

[2]

8 (a) name of
substance

chemical formula solubility in water

sodium carbonate Na2CO3 soluble

calcium nitrate Ca(NO3)2 soluble

potassium sulfate K2SO4 soluble

barium chloride BaCl2 soluble

lead(II) chloride PbCl2 insoluble

iron(III) carbonate Fe2(CO3)3 insoluble

[1]

[1]

[1]

[1]

[1]

[5]

(b) 1. sodium carbonate
2. calcium nitrate

both
[1]

[1]

(c) Mix sodium carbonate and calcium nitrate solution (or reagents 
stated in 8(b)(i) together. 
Filter the mixture and collect the residue. 
Wash the residue with distilled water and dry between pieces of filter 
paper.

[1]

[1]
[1]

[3]

www.KiasuExamPaper.com

Concentration in mol / dm3 = 0.2
0.5

= 0.4 mol / dm3

(b) Zinc is more reactive than copper.
Zinc displaces copper in copper(II) nitrate to form copper metaalalalalal whwhwhwhwhwhicicicicicichhhhhh
is the reddish brown solid.

[1]
[1]

7 (a) X: silver chloride / AgCl
Y: iron(II) hydroxide / Fe(OH)2
Z: iron(II) chloride / FeCl3

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

(b) FeCl2 + 2AgNO3 Fe(NO3)2 + 2AgCl
OR
FeCl2 + 2NaOH Fe(OH)2 + 2NaCl

correct formulae of f rrrrererererereeeereeeerrrereeeeereeeerrreereeeeereeeeeeeeeeeeeeeeeeeagagagagagaagaagaagggagaggaaaagaaagagagaaaaagagaagagagaggggagagagaagaagggggagaagagagagaggagagagagggggagagagagggaaaggagaaagagaaagagagaaaaaaggagagggaaggggggggggggggggggggggggeeeneeneneneneneneneeneeeneneneneneneneeneee tts andndndndndnd pppproduuuctctctctctctssssss
balancededededee eeeeeequattttttioioioioioionnnnnn

[1]
[1]

8 (a) name of
substance

chemical formula sos lubilitytyyyyy iiiiiinnnnnn water

sodium carbonate NaNa2COO33 soluble

calcium nitrate CaCa(N(NOOO33))22 soluble

potassium sulfate K2SOSO4 soluble

baririumum cchhloriddeee BaCl2 soluble

leada (II)) chchloloriridede PbCl2 insoluble

irronon((IIIII II) cacarbrbonate Fe2(CO3)3 insoluble

[1]

[1]

[1]

[1]

[1]

(b) 1. sodium carbonate
2. calcium nitrate

both
[1]

( ) Mi di b t d l i it t l ti ( t [1]
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Section B: 30 marks

Qn. 
No.

Scoring Points Marks Max. 
Marks

9 (a) 2K + F2 2KF
correct formulae of reagents and product

balanced equation 
[1]
[1]

[2]

(b)

correct transfer of electron and charge
correct number of electrons

correct number of shared electrons
correct number of electrons in the molecule

[1]
[1]

[1]
[1]

[4]

(c) Potassium fluoride is an ionic compound with strong electrostatic forces 
of attraction between its oppositely charged ions,
thus it requires a large amount of energy to overcome the attraction 
and has a high melting and boiling point. 
Hydrogen fluoride is a covalent compound with weak intermolecular 
forces. 
It requires only a little amount of energy to overcome the attraction, 
thus it has a low melting and boiling point.

[1]

[1]

[1]

[1]

[4]

10 (a) (i) Member of the same homologous series have similar chemical 
properties and
they display a gradual change in their physical properties as the 
number of carbon atoms increases in their molecules.
(will not accept same functional groups or general formula because
question ask for properties and not structure.)

[1]

[1]

[2]

(ii) CnH2n+1OH [1] [1]
(b) (i) name of X structural formula of X 

ethanol

correct name
correct structural formula

[1]
[1]

[2]

(ii) CH3COOH [1] [1]
(iii) Yeast is added to a solution of glucose in a conical flask and placed 

in a water bath.
Temperature of the mixture in the water bath needs to be kept at 
37oC.

[1]

[1]

[3]

K F
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Section B: 30 marks

Qn.
No.

Scoring Points Marks

9 (a) 2K + F2 2KF
correct formulae of reaggenentsts aa dnd pproroduct

babalalancnceed eququatatioionn
[1]
[1]

(b)

correct trannsfer of electrronon aand charge
coorrrrece t numbberer of electrons

correct number of shared electrons
coc rrect number of electrons in the molecule

[1]
[1]

[1]
[1]

(c) Potassium m flf uoride iis s ana ioioninicc compound with strong electrostatic forces 
of attractctioi n bebetwtweeeenn itits s oppositely charged ions,
thus it rer quq irireses aa lalargrge amount of energy to overcome the attraction 
and d hahas s a a hihighgh mmelelting and boiling point. 
Hydrdrogogenen fluluoro idde is a covalent compound with weak intermolecular 
forceses.
It requirirese  only a little amount of energy to overcome the attraction, 
thus it has a low melting and boiling point.

[1]

[1]

[1]

[1]

K F
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The conical flask is connected through a delivery tube to a test tube 
with limewater to prevent oxygen in air from entering the conical 
flask.

*please emphasize to students that a brief mention of the 3
conditions with no proper description of experiment will be

penalised one mark in the exams because the question asked for 
description of process.

[1]

(iv) X can be burnt exothermically to produce heat to power the 
vehicles.

[1] [1]

11 (a)

stopwatch

OR

stopwatch
diagram

label

Plot a graph of volume of gas produced against time. OR
Plot a graph of mass of contents in flask against time. 

relevant graph to the diagram drawn.
(Students are not required to plot/sketch the graph)

The speed of reaction can be determined by the gradient of graph. 
(Stopwatch needs to be mentioned “once” either in diagram or description 
to be awarded mark either in diagram or description. 

[1]
[1]

[1]

[1]

[4]

(b) Increasing the temperature of reaction mixture 
will increase the kinetic energy / speed of reacting particles. 
OR
Use powdered magnesium instead of strips of magnesium provides 
smaller particle size of magnesium which provide a larger surface 
area for collision. 
OR

[1]
[1]
OR
[1]
[1]

OR
[1]

[3]

cotton wool

magnesium

magnesium

www.KiasuExamPaper.com
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OR

stopwatch
diagram

label

Plot a grrapaphh ofof volume of gas produced against time. OR
Plot a graaphph of mass of contents in flask against time.

relevant graph to the diagram drawn.
(Students are not required to plot/sketch the graph)

[1]
[1]

[1]

[1]

ccotton wool

mmaggnesnesiumium

magnesiumagnesium
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Use a higher concentration of hydrochloric acid provides more H+ ions 
per unit volume for collision with magnesium particles.

either of the above answers

Higher frequency of effective collision between H+ ions and 
magnesium particles increases the speed of reaction. 
Note: Students need to mention the reacting particles, magnesium and 
acid particles (H+ ions) at least once in the answers.

[1]

[1]

(c) hydrogen [1] [1]
(d) (i) Ca [1] [1]

(ii) They have the same number of valence electrons. OR
They both have two valence electrons.

[1] [1]

www.KiasuExamPaper.com

Use a higher concentration of hydrochloric acid provides mmmmmmororororororeeeeee HHHHHH+++++ ionssssss 
per unit volume for collision with magnesium particles.

either oooooofffff f tttththththththththththhththhththhhhththhththththththththhhhththhthhthhhhthhhththhhhhhhhththhthhthhththhthhthhhhthhhhhhthhtththththtttththttttthhtttttttthtttttht eeeeeeeeeeeeeeee eeeeeeeeee eeeeeeee eeeeeeeeeeeeeeeeeeee ee eeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeee abababababaababaabababbbabababbbbababababaaabbababbababbababbababababababababababaabababababababababababbbbabababbabbababaabababababababbababaabaaaababababaababaaabababbaaaaabaabaaabaabaaaaabbbbbbbbovovovooovovoovovovovoovovovovovovovovovvovovovooovovovooovovovovoovovoovoovovvvvovoovovovovvoooovvovovovvvvvvoooooovvvvvovoooooovovovovovvooovovvovooooovovvoooovoovvvvvooovvvovvvvovvvoovvvvvvvvovvvvvvvoovvvvvvvvvovvvvvooovovvo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ananananaa swerererrrrssssss

Higher frequency of effective collision betttweweweweweweweweweeeeeeeweweeeweeeweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneneneneneneneeneneeneneneneeneneneneneneeneneeeeeneeenenennneneeneneneeeeeennneneneneeeeeneeeeeeneeeneeneeeneneenneneeeneeenneeeeenennenneennnenneneneneennnneeennnnnnnnenneeneeeeeeeeeee  HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ionnnnns and 
magnesium particles increases the speed of reactionnnnnn. 
Note: Students need to mentionn the reacting particiccles, magnesssssisiumumumumumum and d
acid particles (H+ ions) at least once in the answers.

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

[1[1[1[11[1]]]]]

(c) hydrogen [1] [1]
(d) (i) Ca [1] [1]

(ii) They have the same number of vvalleence eleectctroronsns.. OR
They both have two valence e elelececctrtronss.

[1] [1]
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21 The diagram shows some laboratory apparatus.

Which apparatus are needed to produce and collect pure water from seawater?

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

22 Which substance, A to D undergoes changes in physical states from room temperature to 
0oC?

Melting point/oC Boiling point / oC 
A -2 65

B -23 4 

C 50 250

D -187 -165

23 Which statements are true about compounds?

1 They can be made from another compound.
2 They can be made from metals alone.
3 They can be made from non-metals alone.
4 They can be made from a metal and a non-metal.

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

www.KiasuExamPaper.com
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24 A sugar mixture was compared with four different simple sugars using chromatography. 
The results are shown in diagram below. What types of sugars does the mixture contain?

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

25 Which compound contains three atoms?

A H2O B HCl

C CaSO4 D NO

26 Which of the following compounds has the highest percentage of nitrogen by mass? 

A NH4NO3 B (NH4)2CO3  
C CO(NH2)2 D NH4Cl

27 A student dissolved 14.9g of potassium chloride, KCl, in 100 cm3 of water. What is the 
concentration of the resulting potassium chloride solution in mol/dm3? 

A 0.002 mol/dm3

B 0.01 mol/dm3

C 0.15 mol/dm3

D 2.0 mol/dm3

sugar mixture sugar 1     sugar 2      sugar 3  sugar 4
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28 The graph below shows the colour ranges of the acid-base indicators methyl orange, 
bromothymol and phenolphthalein.

A solution, when placed in the three indicators separately, is yellow in methyl orange, yellow 
in bromothymol and colourless in phenolphthalein. What is the pH range of the solution?

A 2.5 to 3.5 B 4.5 to 5.5
C 7.5 to 8.5 D 9.5 to 10.5

29 Which of the following elements burns in air to produce a substance which can react with 
both hydrochloric acid and sodium hydroxide? 

A lead B hydrogen
C iron D phosphorous 

30 Which of the following reagents cannot be used to differentiate sodium hydroxide solution 
from sodium chloride solution?

A Aqueous iron(III) nitrate 
B Aqueous copper(II) nitrate 
C Aqueous lithium nitrate 
D Aqueous ammonium nitrate
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31 Separate samples of hydrogen peroxide are added to aqueous potassium iodide and to 
acidified potassium manganate(VII).  It is known that hydrogen peroxide is both an oxidising 
agent and a reducing agent.

What colour changes are seen?

aqueous potassium iodide acidified potassium manganate(VII)

A colourless to brown purple to colourless

B brown to colourless purple to colourless

C colourless to brown orange to green

D brown to colourless orange to green

32 X, Y and Z are elements in the same period of the Periodic Table.

X forms an acidic oxide, Y forms a basic oxide and Z forms an amphoteric oxide.

If X, Y and Z are placed in increasing order of atomic number (lowest atomic number first), 
which order is correct?

A X, Y, Z B Y, Z, X
C Y, X, Z D X, Z, Y

33 Rubidium is in the same group as sodium in the Periodic Table. What is a likely property of 
rubidium?

A It reacts with water to form hydrogen gas.
B It cannot be cut by knife. 
C It reacts with chlorine gas to form a salt with the formula RbCl2. 
D It does not conduct electricity in the molten state.
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34 Which of the following experiment will have the fastest speed of reaction?

35 The element chromium produces hydrogen from dilute hydrochloric acid but it does not 
react with cold water. When a piece of chromium is placed in lead(II) nitrate solution, solid
of lead appear.

What is the order of decreasing reactivity of the metals lead, calcium and chromium?

A calcium, chromium, lead B calcium, lead, chromium
C chromium, calcium, lead D lead, chromium, calcium

36 In which tube is the iron nail not likely to rust?  

boiled water  drying agent salt water
  

  
A B C D
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37 Which of the following shows the correct percentage composition of oxygen, nitrogen and 
carbon dioxide found in dry unpolluted air? 

Oxygen Nitrogen Carbon dioxide

A 78 21 1 

B 1 78 21

C 21 78 1 

D 78 21 78

38 Which of the following shows the correct use of the different fractions of petroleum? 

Fraction Uses
A Petrol used for making chemical feedstock

B Bitumen used for lubricating machine parts

C Kerosene used as fuel for aircraft

D naphtha used to pave road

39 Which of the following hydrocarbon undergoes substitution reaction? 

A C2H4 B C2H6

C C2H5COOH D C2H5OH

40 Which of the following is the same for both ethanol and ethanoic acid? 

A empirical formula
B functional group
C number of carbon 
D homologous series
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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2 

5076/03/BDS4E5N/Prelim/18

Section A
Answer all questions in the spaces provided.

A1 The diagram below shows the formulae of some gases found in polluted air. 

Choose formulae from the diagram to answer the following questions (a) to (d). Each may be 
use once, more than once or not at all. 

(a) Give the formula of a gas that is produced by incomplete combustion of fuels. State the 
harmful health effect of this gas. 

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

(b)  Give the formulae of two gases that are produced by reactions in catalytic converters. 

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

(c)  Give the formulae of two gases that are involved in both respiration and photosynthesis. 

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

(d)  Give the formulae of two gases that produce acid rain. 

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

[Total: 5 marks]

O2 CO2 NO

NO2 N2 CO

SO2
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A2 Sulfur and sulfur compounds are common in the environment. 

(a) A sample of sulfur from a volcano contained two different types of sulfur isotopes: sulfur-32
and sulfur-34. 

(i) Complete the table below to show the atomic structure of each isotope of sulfur. 

Isotope
Number of

Proton Neutron Electron

Sulfur-32

Sulfur-34

[2]

(ii) The relative atomic mass of sulfur is 32.2. Explain why does the relative atomic mass 
of sulfur is not a whole number.

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

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

(b)  One of the gases produced during volcanic eruptions is hydrogen sulfide. H2S. Hydrogen 
sulfide is a poisonous, colourless gas which smells of rotten eggs. 

(i) Draw a dot-and-cross diagram to represent the bonding in a hydrogen sulfide 
molecule. Show outer electrons only. 

[2]

(ii) Explain, in terms of bonding and structure, why hydrogen sulfide gas does not conduct 
electricity. 

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

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

[Total: 8 marks]
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A3 The table below shows some salts and products that contain them. 

Salt product
Silver chloride Photographic film

Potassium nitrate fertiliser

Zinc sulfate Health supplement

(a) (i) Which salt in the table can be made by precipitation?
Explain your reasoning. 

Salt: ………………………… 

Reason: ………………………………………………………………………………………. [2] 

(ii) Which salt in the table can be made by titration? Suggest two reagents needed to make 
this salt.

Salt: …………………………

Reagent 1: ………………………………    Reagent 2: ……………………………… [2]

(b) Other substances are used to make a range of useful products. 

Substance 

Use

to make car 
battery

to make 
road 
surface

to reduce 
acidity in 
soil

to fill 
filament 
bulb

Calcium 
silicate

Calcium 
hydroxide

Argon 

Sulfuric acid

[2] 

[Total: 6 marks]
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A4 In an oil refinery petroleum is separated into useful fractions by fractional distillation.

(a) What is the physical property that allows the various fractions in crude oil to be separated?

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

(b) To meet the world’s demand for petrol, heavier fraction such as diesel undergoes cracking 
to produce lighter fractions as shown in the equation below. 

C12H26   C6H14 +  C2H4 + C4H8

Give the chemical name and formula of the product P.    

Chemical name: …………………………. 

Chemical formula: ………………………. [2]

[Total: 3 marks]

A5 The Thermit reaction is used to weld railway rails together. 

In Thermit reaction, aluminium powder reacts with iron(III) oxide to make small amounts of molten 
iron which runs into the gaps between the rails. Solid aluminium oxide is made at the same time. 

(a) Complete the equation for the reaction by filling in missing state symbols. 

2 Al (……..) + Fe2O3 (……..)     2Fe (……..) +  Al2O3

(……..) 
[1]

(b) (i) The table shows some information about oxidation state changes during the reaction. 
Complete the table. 

Element Oxidation state at 
the start

Oxidation state at
the end

Oxidised or reduced?

Oxygen -2 -2 unchanged

Aluminium

iron

[2] 

(ii) Hence, or otherwise, explain why Thermit reaction is a redox reaction. 

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

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

product P
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(c) Is Thermit reaction an endothermic or exothermic reaction? Explain your answer.

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

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

(d) Predict if the melting point of aluminium oxide is high or low. Explain your answer in terms 
of structure and bonding. 

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

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

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

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

[Total: 8 marks]

A6 Common keys are made from steel. One problem with using steel is that the iron in steel will rust. 
The diagram shows the cycle of changes that happens when iron in a steel key rust and then 
extracted. 

(a) (i) Identify non-metal A.     ……………………………. [1]

(ii) Explain the importance of adding A to iron in making steel key. 

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

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

iron(III) oxide
(main 

component in 
both rust and 

iron ore)

iron

Steel

extraction

processed 
by adding 
non-metal A

rusting

removed 
by spray
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………………………………………………………………………………………………….. [2]

(b) A shop sells a spray-on rust treatment. The spray contains particles of zinc. Explain how 
zinc prevents rust from forming. 

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

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

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

(c) Write a balanced chemical equation for the extraction of iron in the blast furnace.

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

(d) Though the extraction of iron from blast furnace is a relatively cheap process, steels are still 
widely recycled. 

Explain the importance of recycling of metals such as iron. 

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

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

[Total: 7 marks] 

A7 (a) Propane burns completely in oxygen to form carbon dioxide and water. 

The equation for the reaction is

C3H8 + 5O2 3CO2 + 4H2O 

(i) Calculate the number of moles in 44 g of propane.

[1] 

(ii) Hence, calculate the volume of carbon dioxide that is produced from 44 g of propane
at room temperature and pressure.
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[2]

(b) (i) State why propene can be made into polymer but propane cannot.

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

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

(ii) Describe a test to distinguish between propene and propane. 

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

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

(iii) State one harmful effect of polymer to the environment.

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

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

(c) The figure below shows the structure formula of part of an addition polymer. 

Deduce and draw the structural formula of the monomer from which this polymer is made. 

[1]

F      H      F H     F      H      F     H     F      H

H      H     H     H     H      H     H     H     H      H
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[Total: 8 marks] 

Section B

Answer any two questions in this section. 
Write your answers in the spaces provided.

B8 (a) Explain why sulfuric acid can act as an acid and why potassium hydroxide can act as an 
alkali. Give examples of chemical reaction that sulfuric acid and potassium hydroxide 
undergo. 

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

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

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………… [4]

(b) Write the ionic equation that describes the reaction of an acid with an alkali

………………..………………………………………………………………………………. [1]
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(c) The diagram below shows some of the properties and reactions of the substances A, B, C,
D and E.

Identify these substances.

(i) green solid A, ………………………………………. 

(ii) colourless gas B, ………………………………………. 

(iii) blue solution C, ………………………………………. 

(iv) blue precipitate D. ………………………………………. [4]

(d) The formation of white precipitate E shows the presence of sulfate ions.

Why does this not prove that sulfate ions are present in solid A? 

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

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

[Total: 10 marks]

   

A
green solid

C
blue solution

B
colourless gas

D
blue 

precipitate

add dilute sulfuric acid

E
white 

precipitate

add aqueous 
sodium hydroxide

white 
precipitate 

mixed with 
limewater 

add aqueous 
barium nitrate
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B9 (a) The speed of a chemical reaction can be changed by 

 increasing the temperature of the reaction,
 decreasing the concentrations of reacting solutions. 

(i) State the effect that each of these has on the speed of a reaction. 

(ii) Use your knowledge of reacting particles to explain your answer to (a)(i). 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………… [5]
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(b) A student carried out an experiment to investigate how the speed of reaction between 
magnesium and hydrochloric acid will change with time. 

(i) Draw a labelled diagram to show the experiment setup that the student use.

(ii) Describe how the student will carry out the experiment, clearly stating the physical 
quantity he will measure.

(iii) Describe how the speed of this reaction would change with time. 

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………… [5]

[Total: 10 marks]
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B10 (a) What is the common name given to elements in Group VII?

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

(b) Give the electronic structures of fluorine and chlorine and use these to explain why they 
are placed in Group VII.

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

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

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

(c) Chlorine was discovered by Carl William Scheele in 1774 at Sweden. The origin of the 
name came from the Greek word "chloros" meaning "pale green". 

In 1886, a new element was discovered. Based on its electronic structure, colour and its 
reaction with zinc chloride, this new element was placed above chlorine in Group VII of 
the Periodic Table and given the name fluorine.

(i) Predict the colour of fluorine.

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

(ii) Suggest how the colour of fluorine could help explain its position in the Periodic 
Table.

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

(iii) Describe what would be observed when fluorine is bubbled into a solution of 
potassium bromide. Explain your observation. 

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

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

……………………………………………………………………………………………… [2]
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(d) The element with an atomic number of 85 is so unstable that it has never been seen by 
the naked human eye.  

(i) Consider the properties of other elements in the same group as this element, predict 
one physical and one chemical property of the element with atomic number 85.

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

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

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

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

(ii) Give the chemical formula of the compound formed between magnesium and the 
element with atomic number 85. 

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

[Total: 10 marks]

End of Paper
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white

www.KiasuExamPaper.com 
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2018 Bedok South Secondary School Secondary 4
Science(Chemistry) PRELIM Marking Scheme

Paper 1: 30 Marks 
21 22 23 24 25 26 27 28 29 30 

D B C D A C D B A C 

31 32 33 34 35 36 37 38 39 40 

A B A D A B C C B C 

Answer

A1 (a) CO
Prevents blood from absorbing oxygen which causes headaches, 
giddiness or may lead to death. 

1 

1

(b) N2 and CO2 (both must be correct) 1 

(c) CO2 and O2 (both must be correct) 1 

(d) NO2 and SO2 (both must be correct) 1 

[Total: 5 marks]

A2 (ai) 
Isotope

Number of

Proton Neutron Electron

Sulfur-32 16 32- 16 = 16 16

Sulfur-34 16 34 – 16 = 18 16

1

1

(aii) Each sulfur isotope has different relative abundance/ percentage/
amount.
When the average of the masses of the 2 sulfur isotope is taken, there 
is decimal. (any phrase to the effect)

1 

1

(bi) 1 

1

(bii) [structure] hydrogen sulfide is a simple covalent molecule/compound
[charge carrier] there are no free moving electrons/charge carrier to
conduct electricity. [bonding] 

1 
1 

[Total: 8 marks]

Correct valence electron for sulfur and 
hydrogen 
Correct number of shared electrons (2 
single bond) 

X
X
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A B A D A B C C B C

Answer

A1 (a) CO
Prevents blood from absorbing oxygen which cauuuuuusesesesesesessssss heheheheheheaaaaada achehehehehehes,s,s,s,s,s  
giddiness or may lead to death. 

1 

1

(b) N2 and CO2 (b((b(b(bb((b((b(b(b(b(b(b(b((b(b(b(b(b(b(b(b(b(b(b((b(b((b((b(b(b(((b((b(((((b(b((((b(b(b(b(b(b(b(b((((b((bbbbbbbbbbbbbbb(bbb(b(bbbbbb(bb(bbbbbb(bbbb(bb(bb((b(b(bb((b((b((((((bbbb(((((((((( ooooootottttotttttooto hhhhhhhhh mustststttt bbbbbbee e e e e cocorrect) 1 

(c) CO2 and O2 (b(b(b(b(b(b(b(b(b(b(b(b(b(b(b(b(b(b(b((b(b(b(b(b(b((b(b(b(b(b((b(b(b(b(b((b(b(b(b((b(b((((((b((bb((((b((bbbb((b(b(b(bb(bb(b((bbbbbbb(bbb(b(((b(b(b(b(bbb(b(bb(b(b(bb(b(b(b((bbbb(bbbb(b(bbb(b(b((((((((((((((( ototototototototototootototooototooootoooootoooooooooooooooooooooooooooooooooottttttttottttoo hhhhhhhhhhhh mumumumumumustststststst bbbbbbeeeee e cocococococorrrrrrrrrrrect) 1 

(d) NO2 and SO2 (((((((((b((((((( oottttthhhhhh mummmmm st bbbbbbe e e ee e cocococococorrect) 1 

[[[[[T[ otal:l:l:l:l:l: 555555 marks]

A2 (ai) 
Isotope

NuNNNNNNNNNN mbmbbbmbbbmbbmbmbmbmbbbbbererrrrrrr ooooooooooof

PrPPrPPPrPrPrPPPPrPrPrPrPP otottototototototottototootooto onononononononononononononononononono Neutroooooooooooooooooonnnnnnnnnnnnnnn Electron

Sulfur-333333233333333333333 16 3232-- 1616 == 1616 16

SuSuSSSuSuSuSuSSS lflflflflflflflflflflflflffflfffffuruuuuu -34444444444444444444 1616 3434 –– 1616 = 18 16

1

1

(aii) Eachh sulu fuur isi otoppee hahass did fferent relative abundance/ percentage/
amouuntnn ..
WhW enen the avavereragagee ofof tthe masses of the 2 sulfur isotope is taken, there 
is decimmala .. (a(a( nyny ppphhrase to the effect)

1 

1

(bi) 1 

1

Correct valence electron for sulfur and
hydrogen
Correct number of shared electrons (2 
single bond)

X
X
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A3
(salt 
pre)

(ai) Salt: Silver chloride
Reason: It is an insoluble salt. 

1 
1 

(aii) Salt: Potassium nitrate (SPA – titration (neustralisation))
Reagent 1: potassium hydroxide Reagent 2: nitric acid (both correct)

1 
1 

(b) 
Substance 

Use

to make car 
battery

to make 
road 
surface

to reduce 
acidity in soil

to fill 
filament 
bulb

Calcium silicate
(SLAG)
Calcium 
hydroxide(slaked 
lime)
Argon

Sulfuric acid

All correct – 2 marks 3/2 correct – 1 mark 1 correct – 0 marks

2

[Total: 6 marks]

A4 (a) Difference in boiling point 1 

(b) Name: Butene
formula: C4H8

1 
1 

[Total: 3 marks]

A5 (a) 2 Al (s)   + Fe2O3 (s) 2Fe (l) + Al2O3 (s) (all must be 
correct)

1 

(bi) Element Oxidation state 
at the start

Oxidation state 
at the end

Oxidised or 
reduced?

Oxygen -2 -2 unchanged

Aluminium 0 +3 Oxidised

iron +3 0 reduced
1
1 

(bii) Aluminium is oxidised while iron is reduced, since oxidation and 
reduction occur simultaneously, Thermit reaction is a redox reaction. 1 

(c) Exothermic reaction. (heat given out , hot)
Temperature must be high for iron to be in liquid state. (any phrasing to 
the effect) 

1 
1 

(d) [P1] Aluminium oxide has a high melting point
[P2] Aluminium oxide is an ionic compound/ has giant lattice structure,
[P3] large amount of heat is needed to overcome the strong 
electrostatic forces of attraction between the oppositely-charged 
ions. (bonding)

3 pt – 
2 M
2 pt – 
1M

[Total: 8 marks]

A6 (ai) carbon 1 

www.KiasuExamPaper.com

Calcium silicate
(SLAG)
Calcium 
hydroxide(slaked
lime)
Argon

Sulfuric acid

All correct – 2 marks 3/2 correct – 1 mark 111111111111111111111111111111111111111111111111111111111111 cococococococococococococococooocoococccococococococooococoooooooocoococococooooocococooooococoococoocoocooocoocoooococoooocoocococococcocccooooocccoccococococccoccoooccooococoocoooocooocooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrececeececcecececceccececcecececcceeeeeeeceeeeeeeeeeeeeeeeeceeeeceecceeeeeeeeeeeececeeeceeeeeececeeeeceeceececeeeeeeceeeceeeeeeeecceeeceeeeeeececcceecctt –––––– 0 maaaaaarkrkrkrkrkrkssssss

[T[T[T[T[T[Tototototototalalalalalal::::: 6 6 6 666 mamamamamamarks]

A4 (a) Difference in boiling point 1 

(b) Name: Butene
formula: C4H8

1 
1

[Total: 3 marks]

A5 (a) 2 Al (s))))))))))))   + FeFFeFeFeFeFeFFFeFFeFFeFFFFe2O3 (s))))))))))))))))))) 2FFFFFFFFFFFFFFFFFFFFFFe ((((((((((((((((l) + Al2OOOOOOOOOOOOOOOOOO3333333333333333333 ((((((((((((((((((ss))))))))))))))))))) (all must be
correct)

1 

(bi) ElE emmmmmmmmmmmmmmmmmenennenenennnene ttttttttttttttttttt OxOxOxOxOxOxOxOxOOxOxOxOxOOxOxOOxOxOOxidddddddddddidddddddatatatatatatatatatatatatataataatatioiooioioioioioioioioioioioioioioionnnnnnnnnnnnnnnnnnn sttttttttttttttttttttataatatatattatatatatatatattatatatatattteee eeeeeeeeeeeeeeee
atatatatatatatatatatatatatatatatattata ttttttttttttttttthehhhhhhhhhhhhhhhhh sssssssssssssssssstattatatatataatatattatatataatt rttt

OxOxOxOxOxOxOxOxOxOxOxOxOxOxOOxOxOOxOO ididididididididididididididididdddation state
atatatatatatatatatatatatataataaatttaa  the end

Oxidised or 
reduced?

OxOxOxOxOxOxOxOxOxOOxOxOxOxOxOxOxOxOxOxyggggggggggggggggggennenenenenenenennenenenenenenenenenn -2-2-2-2-2-2-2-2-2-2-2-2-22-22-2-2-222 -2 unchanged

AlAlAAlAAlAAlAlAAlAlAlAAAlAlAlAlA umumumumuuumumuumumumumuuumummumiiiiiniii ium 00 +3 Oxidised

irrrrrrrrrrrrrrrronoononoooonoooonoooooo +3 0 reduced
1
1 

(bii) AlAlumumminniuumm isi  oxidised while iron is reduced, since oxidation and 
rereduductctioion occur simultaneously, Thermit reaction is a redox reaction. 1 

(c) Exothermic reaction. (heat given out , hot)
Temperature must be high forf iron to be in liquid state (any phrasing to

1 
1
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(aii) [P1] Carbon will disrupt the orderly arrangement of iron, (ALLOY) 
[P2] making it more difficult for the iron atoms to slide past each other, 
[P3] thus increasing the strength of iron. (any phrasing to the effect)

3 pt – 
2 M
2 pt – 
1M

(b) [P1] zinc is more reactive than iron / zinc has higher tendency to lose 
its electrons,
[P2] zinc will preferentially corrode in place of iron.

1 

1

(c) Fe2O3 + 3CO 2Fe + 3CO2 1 

(d) The earth’s mineral ores are limited and are non-renewable. Recycling 
helps to conserve the limited resources in our earth and make them last 
longer. 

With a decrease of mining for ores, land will be free for other uses eg, 
agriculture.

Recycling means saves the environment from pollution as unsightly 
scrap metals is removed from the environment.

[any one, reject any answer about saving cost]

1 

[Total: 7 marks]

A7 (ai) Number of moles of propane: 44/44 = 1 mole 1 

(aii) Number of moles of CO2: 3 moles 
Volume of CO2: 3 x 24 = 72 dm3 (must include correct units, no ecf)

1 
1 

(bi) Propene is unsaturated/ contains C=C double bond, thus it is able to 
undergo addition reaction.
OR Propane is saturated, contains all single covalent bond, thus unable 
to undergo addition reaction. (any phrasing with similar meaning)

1 

(bii) [test] Add (aqueous) bromine solution to propane and propene. 
[result] reddish brown colour of bromine will become colourless in 
propene but remains unchanged in propane. 

1 
1 

(biii) Polymer is non-biodegradable and thus will [effect] remain in the 
environment for a long time, thus causing land pollution/ constantly in 
need to find land to bury them. 
Polymer, when burnt, will release toxic gases to the environment thus, 
causing air pollution.       [any one]

1 

(c) 

 monomer (alkene)

1 

[Total: 8 marks]

B8 (a) [P1] An acid is a substance which produces hydrogen ions when it is 
dissolved in water.

[P2] Example: Sulfuric acid reacts with reactive metal to produce salt 
and hydrogen gas/ sulfuric acid reacts with carbonates to produce salt, 

1 

Any 

F

www.KiasuExamPaper.com

Recycling means saves the environment from pollution as unsightly
scrap metals is removed from the environment.

[any one, reject any answer abouut t sas viingng cost]
[T[Tototalal: 7 7 marks]

A7 (ai) Number of moles of propane: 44/44 = 1 mole 1 

(aii) Number of moles of CO2: 3 moles
Volume of CO2: 3 x 24 = 72 dm3 (must inclcllludududududduddudududududududududdddududddddddddddddddddddddddddddddddddddddddddddddddddddudddddddddddddddddddddddeeeeeeee e e eeeeeeeeeeeeeeeee eeeeeeeeee e e eeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeee cococococcococococcococococococococococococccococococooccocccccoccooccccoccccocococccocooocooccccccocooocoocococcccococoococooccocococococoococccccocococcccoooooocoocccccooooococcccoococoooococcooocoocooocooocooooocooooooocooccoccccooccc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrececececececececeeececececececececececececececececcecececeececececececcececececccceeecececeeceeceeecececceccececececeeeecececececececcccececeeceececceccceecececeececcececeeecececceceeeececccecceccccceccccececccceceecccceeeeeeeeeeeeeeeeeeee t t tt tttttt tt tt ttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttttttttt ttt ununununnniti s, no ececececf)f)f)f)

1 
1 

(bi) Propene is unsaturated/ contains C=CCCCC ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddououououououoooouoouououououououuuououuouououououooooououuouououoooooououououououuououoououoooouuouuououuououooooououuouuouououuoououuuuuouooooououuuuuouuuuoououuuuuooouououooouooouooououououuuuuublbbbbblblblblblblblblblblblbbllblbllllblblbblblblllblblblblllbllblbllbllblblblblbllbllblblblbbllblblblblbbbblblbbblblbblblblblbbbbbbbbbbbbbbbbbbbbbblbbbbbblbbbb eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee boboboboboobobobobobobobobobobobobobobobobbobobobobobobobobobbobobobboboobobbbbobbobbobobbobobobobobbbobobbbobobboboboobobobbbobobobobbobbbobobbbobobobbooooboboboboboobobboobobooboboooobobbbobbbbooooboooobooobboobbboboboooobbooobbbobobbbobboob ndndndndndndndndndndndndndnndnddndnddndnndndnddndndndndndnndndnndndnnnnnnnndndnnnn , thttttthhhusususus iiiitttt iiis aaaablblblblee e e tttto 
undergo addition reaction.
OR Propane is saturated, contains all singgle covalent boondnd,, thus uunable
to undergo addition reaction. (any phrasing g with similarr mmeaeaning)

1

(bii) [test] Add (aqueooooooooooooousussssusssusussu ))))))))))))))))) bromine sososososososososoossssssossssssss lulululululululluluuuluuuuuuuuuuution to proopapanen  and propene. 
[result] reddish brown ccolo our ofo bbromine wwililll bebecocome colourless in
propene but remains unnchchanangeedd in pproropapanene..

1
1

(biii) Polymer is nonnnnnnnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnn---------biiiiodddododododdodddoddododoo egegegegegeegegeegegegegegegegegegegggradaddddddddddddddddd bbbbbbblbb e anandd ththusus wwill [effect] remain in the
environment for a long ttimime,e, tthuhus s cacaususining land pollution/ constantly in 
need to find land to buru y y thhemem. 
Polymeer, wwhehenn burnnt,t, wwililll rerelease toxic gases to the environment thus, 
causu ing aiair r pollututioion.n.      [any one]

1 

(c) 

monomer (alkene)

1 

[Total: 8 marks]

B8 (a) [P1] An acid is a substance which produces hydrogen ions when it is 1

F
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water and carbon dioxide gas. Sulfuric acid react with base/alkali to 
produce salt and water. 

[P3] An alkali is a substance which produces hydroxide ions when it is 
dissolved in water.

[P4] Example: sodium hydroxide reacts with ammonium salt to form salt, 
water and ammonia gas. (full credit if formulae/ chemical equation 
given) 

one 1

1

1

(b) H+ (aq) + OH- (aq)  H2O (l) 1 

(c) Green solid A: copper(II) carbonate
colourless gas B: carbon dioxide
blue solution C: Copper(II) sulfate
blue precipitate D: copper(II) hydroxide

1 
1 
1 
1 

(d) Sulfuric acid was added to the green solid, thus the sulfate ion might 
have come from sulfuric acid instead. 

1 

[Total: 10 marks]

B9 (a) [Etemp] when temperature is increases, speed of chemical reaction 
increases.

[Econc] when concentration decreases, speed of chemical reaction 
decreases.

[Rtemp] when temperature increases, particles gains kinetic energy and 
move faster. Frequency of effective collision will increases. 

[Rconc] when concentration decreases, number of particles per unit 
volume decrease. Frequency of effective collision will decreases. 

[collision theory – 1 mark]

1 

1

1

1

1 

(b) Measurement of volume of 
hydrogen gas

Student will record the volume of 
hydrogen gas [1] produced at 
regular interval. [1]

Measurement of decrease in mass

Student will record the decrease in 
mass of reaction mixture [1]  at 
regular interval [1].

Appar
atus 
1M

Set 
up 1M

2

Speed of reaction will decrease with time. 1 

[1]

[1] [1]

[1]

www.KiasuExamPaper.com

blue precipitate D: copper(II) hydroxide 1 

(d) Sulfuric acid was added to the green solid, thus the sulfate ion mmigighth  
have come from sulfuric acid instead.

1 

[T[Tototalal:: 1010 mmarks]

9 (a) [Etemp] when temperature is increases, speed of chhhememememmmiciciciccccccccalaa rrreeeeactioooonnnn
increases.

[Econc] when concentration decreases, sppppeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeedddddddddddddddddddddddddddddddddddddd ddddddd dd dddddddddddddddddddd dddddddddddddddddd ddddddddddddddddddddddddddddddd dd d ofooofofofoffoffofofofofofofoofoffoffffffofofofofoffofffofoffffofofoffffofofoffoffoffofofofofofofoofofofofofofooffofofofofofofoffoofoofofofooooooofofooofoofoofoofofoooofofoofofofoofofofofooofofofoofofofoooooooooooooooofofofoffffffffffofffofof ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccheheheheheeheheheehehehehehehehehehehhhheheheheheeheeeheheeheeheheheheheheheheheheheheeheheheheheheheheehehehheheheeeheeheheeeeeehehheeehhhhehehhehhhhhhehhhhheheeehhheeheheheeeheheeheeheheeheeheeeeeehheheehhhheeheeeeeeeeeeeeeehhheehheemimimimimimimmimimmmmimimimmimimimimmimimmmimimmimmimmmmmimmmimimmimmmimimimmmmimmimmmmmmmimmimmmimimmmmmimimimmimmimimmimimimmiiimmiimimimmmmmmmmiimmmmimmmmmimimmmmmmmmimmmmmmmmmmmmmmmm cacacacacacacacacaccacacaaaccaccccacaccaccacccacacacacacacccaccacacacaaacaaccaaaaaaacaaaacacaaacaacacaaaacacaacacaaaacaccaaacaaaacacccacccccccacccaccccccccccccccccccaccaccccacaccaaccaallllllll rererereacacacactitititionononon 
decreases.

[Rtemp] when temperature increases, particles gains kinetticc ene ergygy aannd
move faster. Frequency of effective collisionn will increaseess. 

[Rconc] when concentration decreases, numberer oof particcleless per unit 
volume decrease. Frequeencncy ofo  efe fective cocollllisisioionn will decreases.

[collision theory – 1 mark]

1

1

1

1

1

(b) Measurement of volume ofof 
hydrogen gas

Student will record the volume of 
hydrogen gas [1] produced at

MeMeasasurement of decrease in mass

Student will record the decrease in 
mass of reaction mixture [1] at

Appar
atus 
1M

Set 
up 1M

2

[1]

[1] [ ][1]

[1]
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[Total: 10 marks]

B10 (a) halogen 1 

(b) [electronic configuration] E.C of Fluorine: 2.7, E.C of chlorine is 2.8.7 
(state both to get 1 mark)

Since they both have 7 valence electron, thus they are placed in group 
VII. 

1 

1

(ci) Yellow 1 

(cii) It is lighter in colour than chlorine, thus Fluorine is placed above
chlorine in group VII. 

1 

(ciii) [observation] colourless solution turns reddish brown. 

[explanation] fluorine is more reactive than bromine, thus it will 
displace bromine from potassium bromide and produce bromine.

1 

1

(di) [physical] cannot conduct electricity/ black colour/ solid at room 
temperature [any one] (do NOT write “high/low” melting point)

[chemical] gain 1 electron to form anion/ least reactive in group VII/
reacts wth metal to form ionic compound/ reacts with non-metal to form 
covalent compounds. [any one]

1 

1

(dii) MgAt2 1 

[Total: 10 marks]

www.KiasuExamPaper.com

[Tototototototalalalalalal:::::: 101010101010 marks]

B10 (a) halogen 1 

(b) [electronic configuration] E.C of Fluorine: 2.7, E.CCCCCC ooooooffffff chchchchchchlolooooorrrrrrine isssss s 2.2.2.2.2.2.8.8.8.8.8.8.7 7 7 7 7 7 
(state both to get 1 mark)

Since they both have 7 valence electron,,,,,, ththththththhhhthththhhhththhhhhhhhhhhhhhhthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhtt usususususususususususususususususususususususuuususususususususuusuusususususuususuusuusususuuussusuuusususssuususssuusussusssssussusssusssssssssssssssusssssssssssssssssusssssuuuuuuuus tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttheheheheeheheheeheheheheheheheheheheheheheehehheheheheehehehehehehehehehehehehehehehehhehehehhehehehehehehehehhehhhhhhhehehehhehehehhheehehhehheheehhhehheheeehehhehheeeheeeeeeeeeeeeeeeeeeeeeeeyy y yyyyyyyyyyyyyyyyyy yyyyyyyyyyyyyyyy yyyyyyy yyyyyyyyyyyyyyyyyy yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy y yyyyyyy yyyyyyy yyyyyyyyyyyyyyyy yyyyyyyyyyyyyy aaaaaaaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa eee e e eee plp acedededededed iiiiiinnnnnn grgrgrgrgrgrouooooo p
VII. 

1 

1

(ci) Yellow 1 

(cii) It is lighter in colour than chlorine, thus FlF uorine is placcccccedededededed above
chlorine in group VII. 

1 

(ciii) [observation] colourlessss sololutu ioon turnrns s s rereddddisish h brbb own. 

[explanation] fluorine iis moorere rrreaeactctiive than bromine, thus it will 
displace bromine fromom ppotottasassisiumum bbroromim de and produce bromine.

1

1

(di) [physicac l]]  cacannot ccononduduct electricity/ black colour/ solid at room 
tempm errataturure [anyny oonene]] (d(d(d(d(d((d(d(d(d(d(d(d(d(d(d(d(ddddd(dooooooooooooooooooooo NONNNNNNNNN T write “high/low” melting point)

[chehemimical] gagainin 11 elelel ctron to form anion/ least reactive in group VII/
reacts wwthth mmetetalal ttto o form ionic compound/ reacts with non-metal to form
cocovavalelentnt ccomompopounds. [any one]

1

1

(dii) MgMgAtAt222 1

[Total: 10 marks]

 
211



www.KiasuExamPaper.com 
212



9

[Turn over

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School 
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School

Register No. Class
Name

DATE : 29th August 2018
DURATION : 1 hour

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Write your name, class and register number on the work you hand in.
Do not use paper clips, glue or correction fluid.

There are forty questions on this paper. Answer all questions. For each question, there are four 
possible answers A, B, C and D. 
Choose the one you consider correct and record your choice in 2B pencil on the OTAS sheet.

Read the instructions on the OTAS sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done on the question paper.
A copy of the Data Sheet is printed on page 20. 
A copy of the Periodic Table is printed on page 21. 
The use of an approved scientific calculator is expected, where appropriate.

This document consists of 21 printed pages. 

BENDEMEER SECONDARY SCHOOL
2018 PRELIMINARY EXAMINATION  
SECONDARY 4 EXPRESS / 5 NORMAL (ACADEMIC)
SCIENCE (PHYSICS, CHEMISTRY) PAPER 1
5076/01

emeer Secondary Schoo
emeerrerrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrerrrrreeeerrrrrrreerrrrrrrreerrrrreerrrrrrr SSSeSSSSSSSSSSSSeSeSSSSSSeSSSSeSSSSeSSSSSSSSSSSSSSeeSeSeSeeeeSSSSSSSeSeSSSSSSeeeSSSSSSSSeSeeeSeSeSSSSSSeSSeSSSSeeeeeSeSSeSSSSSSSeSeeSeeSeSSSSeeeeSSSSSSeSeeeeSSSSSSSSSeeeeeeeeSeSSeeeeeeSSSSeSSeeeeeSeeeeeeeeSeeeeeeeeeeeeeeeeeeeeecccccocccccononononononononnnonncconccccccocooonconccccccccoononcoccoccccccooonoccccccccccoononcccocccccooccccccccccoooonccccccccccoooocccccccccoooocccccccccoooccccccccooonoccccccccoooncccccccoooooo dardddddddddardardardardardarddaraaardaddardaddarddarddddddarddadarararaaarardardarrdardarrddararardarddddarddaaraardarrrdarddarddaaaadarrrdardadarddddardadaarddddddaadaaraddddadaaaaaaaadardddddaaaaaaadardddddddddaaaaaaaaarrddddddddaaaaaaadddddddaaaaaaaaarrrrrdddddddddddaaaaaaaaaaarrrdddddddddddaaaaaaaaaaarrrdddddddddddaaaaaaaaaaarrdddddddddddaaaaaaary Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Syy Sy Sy SSy Sy Syyy SSSyyyyyyyyyyy SSyyyyyyyyyyyy Sy Syyy yy yyy Syy Syy y Sy y Syyyy SSSSSy Sy Sy yyy SSSSyyyyy Sy Sy Sy Sy y SSSSSSSSyy SSSSSSyyy yy SSSSSSSSSyy SSSSyyy SSSSSSSSSSSy SSSSSSSSyyyyy choo
emmmmmmmmmeeeeeeeeeeeereeeeeeeerrrerrrrrrreeeeeeeeeeeeeeerrrrrrrreeereeeeeeeeeerrrrrrrrrreeeeeeeeeeerrrrrrrrreeeeeeeeeeerrrrrrrrreeeeeeeeeeeerrrrrrrreeeeeeeeeeeeeeerrrrrrrrrreereeeeeeeeeeerrrrrrrreeeeeeeeerrrrrrrrrreeeeeeeeeeeeeerrrrrrrreeeeeeeeerrrrrrrrreereeeeeeeeeeeerrrrrrrrreeeeeeeeerrrrrrr SeSSSeSeSeSeSeSSSSeSeSSSSSSSSSSeSSSSSSSSSeSSeSSSSSSeSSeSSSSSSSSSSeSeSSSSSSSSSSSeSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSeSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS ccocccccoconconconconccccococonccococccccccccccccccco dardardardardarddarddardardardarrdardarddddarddddard rrdarrrrdd rrrrd rr Sy Sy Sy Sy Sy Sy SSy Sy Sy SSSyy SSy Sy SSy Sy SSSSy Sy SSSSSSy Sy Sy SSSSSSSSSy Sy Sy Sy SSSSSSy SSy SSSyyy yy SSSSSy SSSSy SSSyyyyyyyyy SSSSSSSSy yyyyyyy SSSSy SSSy Syyyyy Syyyy SSSSSSyyyyyyy Sy Sy SSSy Syyyyyyyy Syy SSy SSSSSyyyyyyyyyyy SSSSSSy SSyyyyyyyyy y SSSy SSSSSSSy SSyyyyyyyy SSSSSSSSy Syyyyyy SSSSSSSSyyyyyyyy SSSSSSSy Syyyyyyyy SSSSSSSyyyyyyyyyy SSSSSSSyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy hchchhochchchchhcchhhhhccccccccccchhhhcccccccchhhcccccccchhhhhhcccccchhhhccchhcccccchhccccchhhcchchhhhcchhccchhhhhchhhhhhhhhh o
emmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee SSSSrr SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSrrrrrrrr SSSSSSSSSSrrrrrrrr SSSSr SSSSSSrrrrr SSSSrrrr SSSSSSSrr SSSrrrrr SSSSSSSr r Srrr SSSSSSr SSrr SSSSSeeececocoecocoeeecocececeeeeec ndandadandadadadaary ryry ryry y ry SchcSchSchhchhhhhhhhhhhhhhhhhhhhhchhhhhhhhhhhhhhchhhhhhhhhhhhhhhhchhhhhhhhhhhhhhhhhhhhhhhhhhhhchhhhhhhcchhhhhhhhhooooooooooooooooooooooooooooooo
emmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmeeeeeeeeeerrrrrrrrrree reerrrrrreee rreeeerrrrrrrrrrrerr SSSSSSSSeeeeSSSSSSSeeeSeeeSSSeeeSSeSSSSSeeeeeeeeeeeeSeeeeeeeeeconconcoconconconconconconconconconconconcconconc dardardarddardarddarrrrdarrddddaryy SSy Syy Syyy Syy Sy Sy Sy SSy Syy SSyyyyyyy chhhhchhhhhoooooohhochhhhhohhhhocchchhhochhchhohhhhhhchhohhhchhhocchhoc o
emmmmmmmmmmmmmmmmmmmmeeeeeeeeeeerrrrrrrrrrrrreeererrrrrrrree r SSSeSeSSSeSeSeSeSeeSeSeSSSSeSeSeeeeeSSeeeeeSeeeeeeeeSSeSSSSeeeeeeeeSeeeeeeeeeeeSeeeeeeeeSeeeeeeSeeeeeeSSeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeecocococooonoonnnnnonononnccoccconcooncccccoccooooooononncccccocccoooooccccccccocooooooooonnnnnncccccccccoooooooooccccccocoooooooncocococccoocooooonncccoococoooooccoocooooooccooooonnccccccoooooonnncccooncccoooonccccooondddadadddadardardarddarddaddadddaardardddadaardaaaaaaaadaaaarardardararararddaaaaaaaaaarardarrdddddaaaaararaarardarrrrrddddaaaaararaadaararrarrdddddddaaararararrrrarrarrardddddddaaaaaararrrrdarrddddaarrrrrdddddaarddddddarddddddddaaaaararddddarrdddddaaararrardddddaaarrry Sy Sy Sy Sy SSSSy SSSSy Sy SSy SSSSSSSSSSSSSSSSSy Sy Sy Sy Sy Sy Syy SSSSSSSSSSSyyy y SSSSSSSyyyyyyyyy Sy SSSy Sy SSSSSSSSyyyyy Syy yy Syy SSSSSSSSyyyyyyy SSSSSSSSSSyy y SSSSSSSSy SSSSSSSy Sy Sy SSSSSSSSy SSSSSSSy SSSSSyy SSSSy y y SSSSyyyy SSSSyyyyyyyyyyyyyyyyyyyyyyyyy chchchhchchhhhoooohhochchcchcccchccccccccchhhhooocccccc occchchhhcchccc occchoo
emmmmmmmmmmmmmmmmmmmmmmmmeereerereeeereeeerrrrrrrrrrrrrrrre rrrrrrrrrrr SSSSSSSSSSeeeeSSSSSSSSSeeeSeeSeeeeeeeeeeeSeSeeeeeeeeSSeeeeeeeeeeeeeeSeeeeeeeeeeSeeeeeeeeeSSSeeeeeeeeSeeeeeeeeSeeeeeeeeeeSeSeeeeeeeSeeeeeeeeeeeeeeeeeeeeeeeccococcoconcoconconcoconnnnonconooncononnnnononcooncooncconcccccccoonononnnnnnccccccccononcoononnnnnnnnonconccocccconccoocononnnnnonnnconccccconoonnnonnncocccconconcoooonnnnnnnnononconcccccooonnnnnncconoonoonnnnnnnnncoccocoooonnnnnncconconcocoooooooonnnnnnncccccooonnnnncccooooononcccooooonnnnooonndadddddadadddddadadadadadadadadaaaadardarddddadddadaddadadarardddadaardadadaadardaddadaadadadarardadadddadaarddaadadarrrrrrrdaddaaaaarrrrrrarrrararddddaaaarrrrrrrarrdddadaaarrarrrrdddddddaaaarrrrrrrrdddddaaaarrrrrrddddaaaaaarrrrrrddddddaaaaaaarrrddddddddaaaaaaaaarrrrrddddaaaaarrdddaaaaaaaarddddadaaaaaardddaaaaaaar SSSSSSSy y SSSSSSSSSSSSy Sy SSSSSSSSyyy Syy Sy Syy SSSSSSSSy y Sy SSSSSSyy Sy SSSSSSyy Sy Sy Syyyyyy SSSSSSSSSSSSSyy Syy Syyyy SSSSSSSSSSSyyyyyy SSSSSSSSSSyyyyyy SSSSSSSSSSSSyyyy SSSSSSSSSy Syy Syy SSSSSSSSSy SSSSy Sy SSyy Sy SSScchchchchchchchchhhhochccchchhchhhhooooocchccchchc occccchcccchhcc oocchocccccccchhhc ochcc ooooo
emmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmeeereeeeeeereerereereereeeeeeerreerereereereeeeeeeeeeereeeeeeeeeeererrrrrrrreeeeeeeeeeeeeeeeerrrrrrreeeeeereereeeeeeeeeeeeerrrrrreerrreereeeeeeeeeeeeeeerrrrrrrrreeeereeeeeeeeeeeeerereeereerreerrrreeeereeeeeeeeeeeeerereerrrrrreereeeeeeeeeeeeeeeeeeeereerrrreerrrrreeereeeeeeeeeeeeeeereerrrreeeeeeeeeeeeeeeeerrrreeeeeeeeeeeeeeerrrrrrrreeeeeeeeeeeerrrrrreeeeeeeeeeeeeeeeerrrr SSSSeSSSSeSeSeSeSSeSeSeSeSSSSeSeSSSSSSeSeSSeSSSSSSSSSSSSSSSSSSSSeeeeeeeeeSSSSSSSSeeeeeeSSSeSeeeeeeeeeeeSeeeeeeSSeeeeeeeSSSSeeeeeeeeSSSeeeeSSSSeeeSSSeeeeeeSSSSeeeeeSSSSeeeeeeeSSeSSeeeeeeeccononconconoonononnonononconnnnccocococonononnconcccccccccooconcoononnnnnconnonncccccoooncocoononcononnnnncccccccccoconooonoonnnonnccconcccoooononnnonncccccccononononnncccccccccoonoonnnnconcccccconoonnnonncccccononnoncccccooonnnnccccccconcoonnnnncccccccccooooonnnnnnnccccoonnnnnndddddddddddddaadadardaardarddddddddddarddddddddddddddadaddddddddddddddarddddddddddadddddddddddddddddddddadadddddddddddddddddddddddddddddadddddddddddddddddddddarddddddddddddddddddddddddddarddddddddddddddd y SSSSSSSSSy SSSSSSy SSSSSSy SSSSSSSSSSSSSSSSSSSSSSchchhchhhhhchhhhhoochchhhhhhchcchhhhhcchchchhhhochchchchchhhchchchchchcccccchcccchhhhchchhhhhooooccccccchcchhhhhhhhocccccccccchhhhhhhhhoocccccccchhhchhhhhhhccccchcchhhhhhoooocccccccchchhhhhhhchoccccccchccccchhhhoccccccchhhoooccccchhhhooooccccccccchhhhhhoocccccccchhhhhhhhhooo
emmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmeeeeeeeeereerrrrrreeeeeeeerrreeeeereeereeeeeeeeeeeeeeeeeeeeeerreerrrreeeeeeereereeereeeeeeeeeeeeeeerreerreerrreeeeeeeeeeeeeeerreereerrreeeeereeeeeeeeereeeeerrreereereeeeeeeeeereeeeeeerrrrrrreeeeeeeeeeeeereeeeerrrrrrrrreeeeeeeeeeeeeeeeerrrrrrrrrreeeeeeeeeeeeeerrrrrrrreerreeeeeeeeeeeeeeeeeerrrerrrereerrreeeeeeeeeerrrrrrrrreeeeeeeeereeerrrreeeeeeeeeeeerrreeeeeeeeeeeeee SSSSSSSSSeSSSeSeSeSeSSSSSSSSSeSSSeSeSSSSSSSSSeSeSeeSeSSSSSSSSSSeSeSeSeSSSSSSSeSSSSeSSSSSeSSSeSeSeSSSSSSSeeeSSSeSSSSSeSSSSSSSeSSSSeSSSSSSSeSSSSeeeeeeeSSSSSSSSSSSeeeeeeeeSeSSeSSSSeSSeeeeeeeeSSSeSeeeeSSSSSSSSeeeeeeeeSeSSSSSSSSeeeeeeeSSeeeeSeSSeeeeeeeeeecococonnnonconcccocooonconnnoncocooonnonccoooocooooonnnnnccocococcocooooconnnncccooooooncooocooonnccccccooooooocoooncccccccccoooocoooccccccooooooooonconononnnoncccccccooooooooononccccccccooocooocccccccooonnnccccoocccoooncccoc dadardardardarrdada y y Sy Sy SSSSSSSSSSSSSSy SSSSSy SSSSSSSSSy y Sy SSy SSSSSy SSSSSSy SSSSSSSSy SSSSSSSSSSSSy y SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSyyy chhhhhchhhhhhhhhhoohochhhhhhhhhohhhohochchhhhchhhchhhhhohhhhhhhchohhhhhhhccccccchcchhhhhhooocccccccccchhhhhhhooccccccccchhhhooccccccccchhhhhoccccccccchhchhhooccccccccchhhhocccccccccchhchhhhhhhocccccchhhhhhhcccccccchhhhhhccccchhhhhhhcccchccchhhhhhhccccccchhhhccccccc o
emeeererererereeeeereereerrerereeeeeeeeeeerrrrrrrrreeeeeeereeeereeeeerrerrrreeeeeeeerrrrrreeeeeeeeerrrreeeeeeerrrrrrrreeeeeeeeeeerrrrrrrreeeeeerrrreeeeeereeeeerrrrrrreeeeeeerrrrrrrreeeeeerrrrrreeeeerrrrrr SeSSSSeSSeSSeSSeeSSSSSeSeSeSSeSeSSSSSSSeSSSSSSSeSeSSSSSSSSSSeSSSSSeSSSeeeeeeSSSSSSSSSSSSeeeeSSSSSSSSSSSeSSSSSSSSSSSSeSSSSSSSSSSSSeeeSeSeSSSSSSSeeeeeeeeeeSSSSSSSSSeSeeeeeeSSSSSSSSSSeeeeeeSSSSSSSeSSSeeeeeeeeeSeSSSSSSSSSeeeeeeeeSSSSSSSSeeeeeeeeeSSSSSSSSSSSeeeeeeeeeSSSSSSSS coconcononononcocononononcc ncccoccoonccoconconccoonccccconcococooonnconnnnncccoccccccccccooooononnonndardardararardardardardaardarardardardardardardardardardarrrdardarrrrdardarrrrdarrrrrrrrrrrrrrrrardaraaararrrrrrraarrrrrrrrrdddaaaaaaaaaarrrrrrarrrdddaraaaarrrrrrrrrddddaaaaaarrrrrrrrrdadddddaadaraaaaaarrrrrrrrdddddddaaaaaaaaaaaarrrrrrrddddddddaaaaaaaaaaarrry Sy Sy Sy y SSSSy SSSSSSSy SSSy Sy Sy Sy Sy SSy SSy Sy SSSSy SSSSyyy SSy SSSSSy SSy SSy SSSSSy Sy Sy Sy y y Syyy Sy SSSSy Syyy y SSSSSy SSSSSSSSyyy Syyyyyyyyyyyy SSSy SSSSSSSyyyyyyy yyyyy SSSSSSSSSSyyyyyyyyyyy SSSSSSSy Syyyyyyyyyyyy SSSSy SSy SSSyyyyyyy Sy SSSSSyyyyyy yyyy SSSSy SSSSSSyyyyy SSSSSSSSSyyyyyy SSSSSyyyyyyyy SSSSyyyyyyy Syy Syy SSy SSSSSSSyyyyyyyyyyy SSSSSyyyyyyyyyy SSSSSSyyyyyyyyyyy SSSSSSSyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy ccchhchchchchochhchhcchchchhhhcchhhchhhchcchchhhhhcchhhhhccccccchhhcccccchhhccccccchhhccccccchhccccccchcccccccccccccccccccccccccccccccccccc o
emeer SeSSSSSSSSSSSSeSeSSSSSSSSSSSSSeSSSSSSSSSeSSeSSSSSSeSeSeSeSeSSSSSeSSeSeSSSSSSeSSSeSeSSSSeeeeeeeSSSSSSSSSeeeeeeeSeSSeSSSSeeeeeeeeSeSeSSeeeeeeeeeeSeSSeSeSeeeSSSeeSSeeeeeeeeeeeeeeeeeeeeeeecononconcononononnononccoonconcononcoccoccococccoooooooooonnnconcccconcccoonoooooonconnnononccconooooonnnncccoononnnnccccccoooononnncoccccccooonnccccccccooooooooonnnnnncccccoooooonnnnnnncccconcconcoonoonnconconnnccconcconcoonoconconnncconcccconcconcconnddarrdddddddddddarddardddadadararardarardarddddddddddddadadarrdararddddddddddddaararadaardardarardardddddadddddddddaarrdddddddddddarddddardarddddddddardarddardddddaddddaadaadararrrrrdddddddddddaaaadaaarrrarrrrrdddddddarrrrrrdddddddaarrrraaaaaaadardardardararrdardararddddddaaaraaadarrddddddddaaaarrrrrrrrdarararddarrrrrdardddardarrrdarrdadddddad rrrdarddaaarrrdaraaaaarrdddaaa yyyy SSy SSSy Syyyy SSSy SSyyy SSSyy SSy Syyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy choo
emeer Secondary Schoo

40

www.KiasuExamPaper.com

 
213



10

[Turn over

21 The diagram shows the apparatus used to distil seawater.     

            

While water is being collected, at which point(s) is the temperature 100°C?

A    X                      B     Y C X and Z                      D X,Y and Z
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22 Gases can diffuse through porous pots. The diagram shows a beaker full of nitrogen 
inverted over a porous pot containing carbon monoxide.

The water level does not move. 

Which statement explains this? 
A Both gases have two atoms in a molecule.

B Neither gas is soluble in water.

C Nitrogen is almost inert.

D The two gases have equal molecular masses.

23 Which statement(s) best explain(s) that air is a mixture, not a compound?

I Air does not have a fixed composition.  
II It is a colourless and odourless gas.
III       It is made up of more than two elements.
IV     The gases making up air can be separated by fractional distillation.

A    I only              B   II only               C    I and IV   D III and IV 
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24 Which diagram correctly represents a mixture of element(s) and compound(s)?

25 The diagram shows the atomic structure of an element X. 

What is X?

A aluminium

B beryllium

C boron

D fluorine

26 What happens when a bond is formed between a green gaseous element and a soft 
metallic element?                         

A The gaseous atoms gain an electron.

B The gaseous atoms lose an electron.

C The metal atoms gain an electron.

D The two elements share a pair of electrons.
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27 Which salt can be prepared by an acid-alkali titration method?

A aluminium carbonate

B ammonium chloride

C calcium nitrate 

D iron(II) sulfate

28 The oxide of element X dissolves in water to form a solution which when tested with 
Universal Indicator paper gives a pH of 14.  The oxide does not react with potassium 
hydroxide.  Where is X mostly likely to be found in the Periodic Table?

A Group I

B Group VI

C Group VII

D Group 0

29 25 cm3 of 0.1 mol / dm3 hydrochloric acid exactly neutralise 20 cm3 of aqueous sodium 
hydroxide. The equation for this reaction is:

                                 2O

What is the concentration of the sodium hydroxide solution?

A 0.080 mol / dm3

B 0.125 mol / dm3

C 0.800 mol / dm3

D 1.250 mol / dm3
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       30 W, X and Y are metals, one of which is copper and one of which is iron. 

• W has a coloured oxide which can be reduced by carbon.
• X has a black oxide and is also found in nature as a pure metal.
• Y has an oxide which cannot be reduced by carbon. 

Which metal is the most reactive and what is the possible identity of W?

most reactive metal possible identity of W

A X Cu

B X Fe

C Y Cu

D Y Fe

31 The diagram shows the structure of brass.                           

                        

Why is brass harder than pure copper?

A The zinc atoms form strong covalent bonds with copper atoms.  

B The zinc atoms have more electrons than the copper atoms.  

C The zinc atoms prevent the ‘sea of electrons’ from moving freely in the solid.

D The zinc atoms prevent the layers of copper atoms from sliding over each other. 
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32 The following statements are about elements in the Periodic Table.

I     Their atoms have a full outer shell of electrons.
II     They are found in Group 0.
III    They are present in small quantities in the air.
IV    They form basic oxides.

Which statements are correct for the noble gases?

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

33 The labels on two bottles fell off. One bottle was known to contain sodium chloride 
solution and the other bottle contained sodium nitrate solution.

Which test would most likely identify the solutions?

A addition of aqueous ammonia

B addition of aqueous silver nitrate

C addition of blue litmus paper

D addition of dilute sulfuric acid

34 Which reagent when reacted with ammonium sulfate, liberates ammonia?

A acidified potassium dichromate(VI)

B aqueous bromine

C dilute hydrochloric acid

D limewater
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35 Gaseous compound X is an oxidising agent. X is bubbled through separate solutions 
of aqueous potassium iodide and acidified potassium manganate(VII). 

            

Which row shows the colour changes when X is bubbled through these two solutions?

aqueous potassium iodide acidified potassium manganate(VII)

A brown to colourless no change

B brown to colourless purple to colourless

C colourless to brown no change

D colourless to brown purple to colourless
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36 A liquid X reacts with solid Y to form a gas.

Which two diagrams show suitable methods for investigating the rate (speed) of the 
reaction?

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

37 A thermometer is placed in water and the temperature is measured to be 43.0 oC. An 
endothermic change takes place as a solid is dissolved in the water. The temperature 
changes by 4.5 oC.

What is the thermometer reading now? 

A 38 oC B 38.5 oC C    47 oC D    47.5 oC
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38 A new planet has been discovered and its atmosphere has been analysed.
                                              
The table shows the composition of its atmosphere.

gas percentage by volume / %

carbon dioxide 4

nitrogen 72

oxygen 24

Which gases present in the atmosphere of the new planet are in a higher percentage 
than they are in the Earth’s atmosphere?

A carbon dioxide and nitrogen

B carbon dioxide and oxygen

C carbon dioxide, nitrogen and oxygen

D nitrogen and oxygen

39 The diagram shows the separation of petroleum into fractions.

What could X, Y and Z represent?

X Y Z

A diesel oil lubricating fraction paraffin

B lubricating fraction diesel oil paraffin

C paraffin lubricating fraction diesel oil

D paraffin diesel oil lubricating fraction
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40 The diagram shows a molecule of an organic compound W.

                                            
Which statement is not correct?

A A solution of W in water has a pH greater than 7. 

B A solution of W in water reacts with sodium hydroxide solution.

C When copper(II) carbonate is added to a solution of W, a gas is produced.

D When magnesium is added to a solution of W, a gas is produced.
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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The number of marks is given in brackets [  ] at the end of each question or part question.

This document consists of 15 printed pages.
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Section A 
Answer all the questions in the spaces provided.

1 The structures of some substances containing chlorine are shown in Fig. 1.1.

Fig. 1.1

Answer the following questions about these substances. Each of these letters A to E can 
be used once, more than once or not at all.

(a) Which substance conducts electricity in molten or aqueous state only?

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

(b) Which substance is a diatomic molecule?

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

(c) Which substance is an element?

Explain your answer.

…………………………………………………………………………………………..

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

(d) Which substance is the product of substitution of methane?

………………………………………………………………………………………….. [1]
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2 Table 2.1 gives the composition of three particles.

Table 2.1

particle number of protons number of electrons number of neutrons

A 15 15 16
B 15 18 16
C 15 15 17

(a) What is the evidence in Table 2.1 for each of the following?

(i) Particle A is an atom.

…………………………………………………………………………………………..

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

(ii)   A, B and C are all particles of the same element.

…………………………………………………………………………………………..

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

(iii) Particles A and C are isotopes of the same element.

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

(b) (i)     What is the electronic structure of particle C?

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

(ii)    Is element C a metal or a non-metal? Give a reason for your choice.

…………………………………………………………………………………………..

………………………………………………………………………………………….. [1]
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3 Coal-burning power stations generate a large amount of heat from the combustion of coal 
to convert steam which in turn drives turbine generators to produce electricity. Flue gas that 
is produced contains sulfur dioxide and oxides of nitrogen. These two gases cause acid 
rain.

(a)

(b)

Oxides of nitrogen generally consist of a mixture of nitrogen monoxide and 
nitrogen dioxide. In flue gas, nitrogen monoxide is the main component in the 
oxides of nitrogen produced.

Explain how nitrogen monoxide causes acid rain even though it is a neutral 
oxide.

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

Acid rain impacts farming greatly as it often causes the soil to be overly acidic 
and results in leaching of nutrients. In order to alleviate the effects of acid rain, 
a farmer has been advised to treat the soil to reduce the acidity. 

Table 3.1 gives the solubility of some calcium compounds.

Table 3.1

calcium 
hydroxide

calcium oxide calcium 
carbonate

solubility in water 
( g per 100 ml of 

water)

0.173 immediately reacts with 
water on contact to form 

an alkaline solution

6.17 x 10-4

Using the information in Table 3.1, suggest why calcium carbonate is less 
effective at reducing acidity than calcium hydroxide and calcium oxide.

[2]

…………………………………………………………………………………………..

………………………………………………………………………………………….. 

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

(c) Another source of oxides of nitrogen is from car engines. 

Explain how the oxides of nitrogen are formed in car engines.

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. [2]
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(d) Besides acid rain, name two other harmful effects of oxides of nitrogen and 
sulfur dioxide.

………………………………………………………………………………………….. 

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

4 Soluble salts can be made by using a base and an acid.

(a) Complete this method of preparing dry crystals of the soluble salt cobalt(II) 
chloride from the insoluble base cobalt(II) carbonate.

step 1
Add an excess of cobalt(II) carbonate to hot dilute hydrochloric acid. 
          
step 2

…………………………………………………………………………………………. 

step 3

…………………………………………………………………………………………. 

step 4 

…………………………………………………………………………………………. 

step 5 

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

[3] 

(b) 5.95 g of solid cobalt(II) carbonate is added to 40 cm3 of hydrochloric acid, 
concentration 2.0 mol / dm3.

(i)     Write a balanced chemical equation, including state symbols, for the above 
reaction. 

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

(ii) Show that the cobalt(II) carbonate is added in excess.

[3]
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5 The reactivity of different metal oxides was compared by heating them with metals in a 
crucible. This is shown in Fig. 5.1.

                                                      
                                                             Fig. 5.1

The results are shown in Table 5.2. 

                                                           Table 5.2

mixture observations

iron(III) oxide + metal X reacts

lead(II) oxide + iron reacts

magnesium oxide + metal X no reaction

(a) Use the results in Table 5.2 to suggest the order of reactivity of the metals iron, 
lead, magnesium and X, starting with the most reactive metal.

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

(b) Predict whether iron will react with zinc oxide. 

Explain your answer.

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

(c) Write down two observations when lead(II) oxide reacts with iron.

…………………………………………………………………………………………...

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

(d) In the mixture, iron(III) oxide reacts with metal X. 

Which element is reduced in the reaction? Use ideas about oxidation state to 
explain your answer.

…………………………………………………………………………………………...

…………………………………………………………………………………………... [2]
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6 Fig. 6.1 shows how the ions present in solution A are separated.

(a)

                                              
Fig. 6.1

(i) It is known that solution A contains one anion. Suggest the identity of this 
anion. Give a reason for your answer.

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(ii) Describe a test to confirm the anion named in (a)(i).

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

[2]

[1] 

(b) Suggest the identity of substances B and C.
                                        
B …………………………………………………….. 

C ……………………………………………………..                                      [2]
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(c) Describe the movement and arrangement of particles in precipitate E which has 
been dried. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

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

7 Fig. 7.1 shows a molecule of cyclohexane, C6H12, which is a cycloalkane and a saturated
hydrocarbon. Cycloalkanes react in a similar way to alkanes.

                                        
                                                   Fig. 7.1

(a) (i) Define the term saturated.

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

(ii) Define the term hydrocarbon.

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

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

(b) Construct the equation for the complete combustion of cyclohexane.

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

(c) Cyclohexane reacts with chlorine in the presence of ultraviolet light. This is a 
substitution reaction. Write the molecular formulae of two products of this 
reaction.

………………………………………………………………………………………..... [2]
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Section B
Answer any two questions in this section. 
Write your answer in the spaces provided.

8 Metals undergo different chemical reactions to produce different products.

(a) The rate of reaction between a metal and an acid is investigated. 

A piece of zinc foil is added to 50 cm3 of hydrochloric acid, of concentration 2.0 
mol / dm3. The acid is in excess. The hydrogen evolved is collected in the gas 
syringe and its volume measured every minute. The results are plotted and 
labelled as graph 1. This is shown in Fig. 8.1.

Fig. 8.1

The experiment is repeated to show that the reaction between zinc metal and 
hydrochloric acid is catalysed by copper. A small volume of aqueous copper(II) 
chloride is added to the acid before the zinc is added. The results of this 
experiment are plotted on the same grid and labelled as graph 2 in Fig. 8.1. 

(a) (i) Explain why the reaction mixture in the second experiment contains 
copper metal. Include an equation in your explanation.

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

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

………………………………………………………………………………………..... [2] 
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(ii) If the first experiment is repeated using ethanoic acid, CH3COOH, instead 
of hydrochloric acid, explain how and why the graph would be different 
from graph 1. Indicate the speed of this reaction on Fig. 8.1 and label it as 
graph 3.

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

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

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

(b) When lithium reacts with water, it moves about on the surface of the water. 
Bubbles are seen and the lithium disappears slowly. 

Predict how the reaction of potassium with water compares with the reaction of 
lithium with water. 

In your answer, include

• any three differences in observations, 
• the names of the products formed when lithium and potassium react with 

water.

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………….. [5]
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9 In the laboratory, scientists are always doing research and conducting experiments to make 
useful products for mankind.  

(a) One such useful product is phosphine, PH3, which is used as a fumigant. It has 
the smell of garlic and is effective in pest control.

(i) Predict two physical properties of phosphine at room conditions.

          Explain your answer.

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

………………………………………………………………………………………….. [5]

(ii) Draw the electronic structure of phosphine. Show outer electrons only.

[2]

(b) Scientists also make margarine from vegetable oils. List the conditions and
explain how vegetable oils are used to make margarine for use in foods. 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [3]
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10 Thermal decomposition of compounds breaks them down into smaller substances when 
sufficient heat is applied.

(a) Air bags are used to protect passengers in a car during an accident. When the 
crash sensor detects an impact, it causes a mixture of chemicals to be heated 
to a high temperature. Reactions take place which produce nitrogen gas. The 
nitrogen fills the air bag. This is shown in Fig. 10.1.

Fig. 10.1

The mixture of chemicals contains solid sodium azide, NaN3 which 
decomposes to form sodium and nitrogen as follows. 

…… NaN3 ( …….)   ……Na ( …….) + …..N2 ( …….)  

(i) Balance the chemical equation and complete the state symbols in the 
chemical equation above. 

(ii) Draw the electronic structure of nitrogen gas. Show outer electrons only.

[2]

[2]
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(iii) An air bag consists of 130 g of sodium azide. When the sodium azide 
decomposed, 60 dm3 of nitrogen was obtained at room temperature and 
pressure.

Show, using calculations, if the thermal decomposition of sodium azide 
has been efficient in producing nitrogen to fill up the air bag. 

[3]

(b) A student used the apparatus in Fig. 10.2 to investigate what happens when 
liquid paraffin is heated to a high temperature.

Fig. 10.2

Liquid paraffin contains alkanes. The most abundant alkane has a chemical 
formula of C20H42. 

Name the reaction shown in Fig. 10.2. Describe, with the aid of a chemical 
equation, what happens to the alkane molecules in the reaction.  

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

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

END OF PAPER
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              Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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Prelim Exam 2018 
4E/5N Sc(Chem) 
Marking Scheme 

Section A [1 mark each; 20 marks total]

1 2 3 4 5 6 7 8 9 10
B D C D B A B A B D

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

Section B [45 marks total]
1 (a) C [1]

(b) B [1]

(c) B [1]
It has only one type of atom. [1] [2] 

(d) A [1]

2 (a) (i) It has the same number of protons and electrons; 15 each. [1]
(ii) All have the same number of protons (15) / same proton number /
same atomic number [1]
(iii) same number of protons (15) / same proton number / same atomic
number [1];

Different number of neutrons / different nucleon number / different mass 
number [1] [2]

(b) (i) 2.8.5   /  2,8,5     [1]
(ii) non-metal because it accepts electrons / needs 3 electrons to
complete valence electron shell / because it is in Group V or 5 electrons
in valence shell [1]
Note: need both non-metal and reason for one mark  [2]

www.KiasuExamPaper.com

11 12 13 14 15 16 17 18 199 20
D A B D C D B B DDDDDD A

Section B [45 marks total]
1 (a) C [1]

(b) B [1]

(c) B [1]
It has only one type of atom. [1] [2]

(d) A [1]

2 (a) (i) It has the same number of f prprototono s s anandd elelecectrtrono s; 15 each. [1]
(ii) All have the same numbmberer oof f prprototonons s (1(15)5  / same proton number /
same atomic number [1]
(iii) samee nnummbebeerr of pprorototonsns ((1515) ) / same proton number / same atomic
number [1]1];;

Differenent t nunumbmberer oof f neneutrons / different nucleon number / different mass 
numbbererr [[1]1] [2]

(b) (i) 2.8.5   / /  2,8,5     [1]
(ii) non-metal because it accepts electrons / needs 3 electrons to
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3 (a) NO will be oxidised by oxygen in air to form nitrogen dioxide. [1]

Nitrogen dioxide will then dissolve in rainwater to form nitric acid which 
caused acid rain. [1] [2] 

(b) Calcium carbonate is very much less soluble than calcium hydroxide 
and calcium oxide.  [1]

Thus, CaCO3 reacts slowly with acid / effective only in reducing acidity 
of soil / surface in contact / cannot penetrate soil to neutralize acid 
deeper down. [1] [2]

(c) The high temperatures of the car engines causes[1]

nitrogen in the air to react with oxygen in the air producing oxides of 
nitrogen. [1] [2]

(d) irritates the eyes and lungs and cause breathing difficulties [1]
high levels lead to inflammation of the lungs (bronchitis)  [1]

[2]

4 (a) Step 2  Filter  to remove excess cobalt(II) carbonate; [1]

Step 3 Heat the filtrate till saturation; [1]

Step 4 Cool to allow crystals to form; [0.5]

Step 5 Rinse crystals with a little distilled water to remove impurities and 
dry between sheets of filter paper; [0.5] [3] 

(b) (i) CoCO3 2 (aq) + CO2 (g) + H2O (l)   
State symbols [1]; balanced chemical equation [1] [2] 

(ii) no of moles of HCl = cv = 2 * (40/1000) = 0.08 mol [1]

Mole ratio      CoCO3 :   HCl
Fm eqn              1     : 2 
Fm data           0.04    : 0.08      [1]

Mass of CoCO3 = mol * molar mass = 0.04 * (59+12+48)
                          = 0.04 * 119 = 4.76 g     [1]
4.76 g of CoCO3 needed but 5.95 g was used. Hence, CoCO3
was in excess.

[3] 
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Thus, CaCO3 reacts slowly with acid / effective only in reducing acidity 
of soil / surface in contact / cannot penetrate soil to neutralize acid
deeper down. [1] [2]

(c) The high temperatures of the car engines causes[1]

nitrogen in the air to react with oxygen in the air producucucucccininininining gg g g g oxoxoxoxoxoxiddddddes ooooooffffff 
nitrogen. [1] [2]

(d) irritates the eyes and lungs and cause breathihihihihihiiiiiiinnngngngngngngngngngnggngngnggngngngngggngngngngngngngngnggnggggngngngngngngngngngggngnggngngngngnngngngngngngnggngngggngnggngggngnngngggngggngnngngnngnnngnnnnngnnngnngngnnggngngngnnggggnggggnngggggggggggggggggggggggggggggg dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd ffffffififififiifiifiiffifffffifffifififffffififffifffffiffififfffiffffififffffififffiffififfififffifffffffifffifffifffiiiifiifffifffififfifffifififfiffififififfffifififififfffffififffifffiffffififififffiffififffffiffffffifffffiififiiiiiiiififififiiiiiiifffiiiiiffffiffffffiffffficucucccucucucuccucucucucucuuucucccucucuucucccccuccuccucucuccccccucucucucucucucuccccccccucucuccucucuccuccucucucuccccuucuucuuccuccuuccucucuucuuuuucuucuuuucucuuucuccuuuuuuucuuucuuuuucuucuuccuuuuucucuuccccuucccccccccucccccccccc lttttttieieeeees [1]]]
high levels lead to inflammation of the lungngngngngngnggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggssssssssss sssss s ssssssssssssssssssssssssssssssssssssss sss sssssssssssss (b(bb(b(b(b(b(b(bbbb(b(b(b(b(bbbbbbbb(b(bbbb(b(b(bb(b(b(bbb(bb(bb(bb(bb(b(b(bb(bb(b((bbbb(bb(b(b(bbbbb(b(bbbb(b((bb((b(b((b(b(b(b(b(bbbbbbb(b(b((bb((b(b(b(bbbbbb(b(bbb(b(bbbbbb(b(bbb(b(b(b(bbbbb(bbbbb(b(bbbbbbb(b(b(bbb(b(bb(bb(((((((((((( rorororororororororororororoororororrororororororooroororororororoorroroororororoooooooroooooooooooroooooooooooroooooooooooooooooorooooooorooorroorrooorrrrrorrorrroooncncncncnncncncncncncncncncncnncncncncncnccnccncncncncnncnccncncncncccncncnncncncncncncnnncncnccccnccnncccnccncncnnnnnnncncnccncnnccncncnnncnccnnnncnnnnnnnnnnnnncnnnncnnnnnnccncnnncncncccncnnnnccccnncncccnccchihihihhihihihihiihihihihihihihihihiihihihhiihihihihihiihihhihihiihihihhiiihihhhhiihihihihihhihhhihhihihihihhhihhhihihhihihihihhhhihhihhihhhihhihhhhhhihhiihhhiiiiihhhhhhihhhiiiiittttitttitititittititttitttttitttiittiiiiitttiiitiiittiitiititiitittitititiitttttitttittttttttttttttttttttitttttitt s)s)s)s)s)ss)s)s)s)s)s)s)s)ss)s)s)s)s))s)sss)s)s))s)ss)s)s)s)s)s  [1[1[1[1[1[1]]]]]]

[2]

4 (a) Step 2  Filter  to remove excess cobalt(II) carbbonate; [1]

Step 3 Heat the filtrate till saturation; [1]

Step 4 Cool to allow crystals toto forrm;m; [0.5]

Step 5 Rinse crystals with a litittltle e didists illeedd wawateter r toto remove impurities and 
dry between sheets of filter ppaper; [0[0.5.5]] [3]

(b) (i) CoCO3 22 (a(aq) + CO2 (g) + H2O (l)   
State syymbmbololss [1];; bbalalanannceced chemical equation [1] [2]

(ii) no oof momoles ofof HHHClCl == ccv v = 2 * (40/1000) = 0.08 mol [1]

MoMolele rratatioio     CoCO3 :  HCl
FmFm eeqnq              1     : 2 
FmFmm ddata      0.04  : 0.08      [1]

Mass of CoCO3 = mol * molar mass = 0.04 * (59+12+48)
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5 (a) Mg > X > Fe > Pb [1]

(b) no / it will not react and zinc is more reactive / iron is less reactive; [1]
ignore: zinc is reactive / iron is unreactive [1]

(c) A greenish ppt/solid  [1]
and a grey/silver solid are formed. [1] [2]

(d) Iron is reduced.[1]
The oxidation state of iron decreases from +3 in iron(III) oxide to 0 in 
iron. [1]

[2]

6 (a) (i) Nitrate [1]
All nitrates are soluble. [1]    or

Sulfate [1]
All Ag+, Cu2+, Zn2+ and Fe3+ sulfates are soluble. [1] [2]

(ii) Add sodium hydroxide, aluminium foil and warm. [0.5]
Gas produced turns moist red litmus paper blue. [0.5]   or

Add barium nitrate / barium chloride. [0.5] 
A white precipitate is seen. [0.5] [1] 

(b) B: silver chloride / AgCl [1]
C: copper(II) hydroxide / Cu(OH)2 / iron(II) hydroxide  /  Fe(OH)2 [1] [2] 

(c) The particles are in solid state. 
They vibrate at their fixed positions. [1]
They are closely packed in a orderly manner. [1] [2] 

7 (a) (i) Contains only carbon-carbon single bonds [1]

(ii) Contains only carbon and hydrogen atoms [1]

(b) C6H12 + 9O2 2 + 6H2O [1] 

(c) HCl (1) 
C6H11Cl (1)

[2] 
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( ) [ ]
The oxidation state of iron decreases from +3 in iron(III) oxide to 0 in 
iron. [1]

[2]

6 (a) (i) Nitrate [1]
All nitrates are soluble. [1]    or

Sulfate [1]
All Ag+, Cu2+, Zn2+ and Fe3+ sulfates are soloollllllolllllllollllllllolllllllllllllllllllububububububbbbbubububububbubububububbubububububbubububububububububbbbububububububbbbububububbbbubbbububbubbububbbuubububuubuubbbubuubuuubuuuuubuubuubuububbubububuuuubuuubuuubbbbuuubbubbbbubuubbbububububbububbbbuubbbbubbbbbbbbbbleleeeeeleleleleeleleleeeleeeleleleeelelelleleeeeeeeeeeeeeeeeleeeeleeeeeeeeeeeeeeeeleeeeeeeeeeeeeleeeeeeeeeeeeeeeeeele......... [1[[1[[1[1[1[1[1[1[111[1[1[1[1111[[[[[[[11[11[1[1[1[[1[1[1[111[[11[1[1[11[1[1[1[11111[1[[[[1[1[[[[1[[[[1[[[[[[[1[[[[[[[[[[1[1[1[1[1[1[1[11[1[11[1[1[1[[ ]]]]]]]]]]]]]]]]] [2]

(ii) Add sodium hydroxide, ala uminium foil and warm. [0.5]
Gas produced turns moist red litmus paper r blue. [0.5]   orororororor

Add barium nitrate / barium cchloridde.. [0.5]
A white prp ecipitate is seen. [0.0.55] ] [1] 

(b) B: silver chloride / AgCl [1]
C: copper(II) hydroxide / CuCu(O(OOH)H 2 / / iriroon(II) hydroxide  /  Fe(OH)2 [1] [2] 

(c) The particcleles arara ee in sololidid sstatatete.
They vibraatete at thheieiir r fifixexedd popositions. [1]
They aaree ccclooseselyly pacackekedd in a orderly manner. [1] [2]

7 (a) (i) CoCoContntaiainsnn oonln y carbon-carbon single bonds [1]

(ii) Conttaiainsns only carbon and hydrogen atoms [1]

(b) C6H12 + 9O2 2 + 6H2O [1]
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Section C (20 marks)
8 (a) (i) zinc displaces copper / zinc more reactive than copper; [1]

Zn + CuCl2 2 + Cu / Zn + Cu2+ Cu + Zn2+ ; [1]

(ii) less steep (line) or lower gradient / (because of) decreased rate; [1]

ethanoic is a weak(er) acid / only partially ionised / dissociated / lower 

concentration of hydrogen ions; [1];      

graph 3 is below graph 1 and ends at the same volume as graph 1 [1]
[5] 

(b) 3 marks from any 3 differences in observations e.g.

• more bubbles with K;

• it /K moves faster (on water surface);

• Li does not catch fire/K catches fire/K bursts into flame;

• it /K fizzes more than Li;

• it /K disappears rapidly;

• K explodes / lithium does not explode;

• K melts / ball with K/ lithium does not melt/ does not go into ball [3]

Products: lithium hydroxide [0.5]

potassium hydroxide; [0.5]

hydrogen/H2  [1] [5] 
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ction C (20 marks)
(a) (i) zinc displaces copper / zinc more reactive than copper; [1]

Zn + CuCl2 2 + Cu / Zn + Cu2+ Cu + Zn2+ ; [1]

(ii) less steep (line) or lower gradient / (because of) dececececececrererererereaaaaaasedededededed rateee;e;e;e   [1[1[1[1[1[1]]]]]]

ethanoic is a weak(er) acid / only partially ioniseddddddddddd ////// /// //////////////// ////////////////////////////// didididdiddiddiddididididddiddddddddidddiddddiddddididddiddddddiddddddddididdddddddidddddidddddddiddidddddddddidddiddiddiiiiiiiiiiddidiiddidddddd sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ococoocococooococoocococococcccococococococococococoocooooococcccoccccococococcococococcocococcocoococccococococccococcooccococccccooccoccoccoccococococcocccooocococcoccocooccooccoccocccococooocoococccccooooocccoooocccccccccciaiaiiiaiiaiaiaiaaiaiaiaiiiaiaiaaiaiaiaiaiaaaiiiaiaiaaaiaaiaaiaaaiaaiaiaaiaiaaaiaiaiaaaaiaiaaiaaaiaaaaaaaaiaaaaaaaiaiaaiaiaiaaiaiaiaaaaaaaaaiaiaiaaaaaaaaaaiiiiiiaiiaiiiiiiiaiaiaaaaaaaaaaaaaatetetetetetettttttttttttttttttttttttttttttttttttttttteddddd dd / lowewewewewewerrrrrr 

concentration of hydrogen ions; [1];      

graph 3 is below graph 1 and ends at the same volume as grrrrrrapapapapapaphhhhh h 1 [111111]]]]]]
[5] 

(b) 3 marks from any 3 differences in observations e.g.g.g

• more bubbles with K;

• it /K moves faster (on water suurfrfacace)e ;

• Li does not catch fire/K catchehes s firere/K/K bbbururststss into flame;

• it /K fizzes more than Li;

• it /K disappeararrs rarapip dly;y;

• K explodeess / / lilithiuum m dodoeses nnnoto  explode;

• K meltst / bball wiwithth KK/ / liiththium does not melt/ does not go into ball [3]

Products:: llitithihiumum hydroxide [0.5]

potassium hydroxide; [0.5]

hydrogen/H [1] [5]
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9 (a) (i) Phosphine is a liquid / gas at room condition [1]
It is made up of 2 non-metals [1] which will form a covalent compound
which is a liquid / gas at room conditions. [1] /

Phosphine has low melting and boiling points [1]
It is a simple covalent molecule [1] with weak intermolecular forces of
attraction. Hence little energy is needed to overcome them. [1] /

Phosphine does not conduct electricity in any state [1]
It has no mobile ions [1]or mobile electrons to carry the current to
conduct electricity. [1]

Any 2 points with explanations maximum [5] [5] 
(ii)

[1] for P, [1] for H [2]

(b) react with hydrogen or hydrogenation   [1]
in the presence of a nickel catalyst at 60 oC (allow 50-200 oC) [1]
because vegetable oils are unsaturated or have carbon-carbon double 
bonds (vegetable oils are hardened) to make them solid at room 
temperature or to make them useful as spreads/spreadable [1] [3]

P
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Phosphine has low melting and boiling points [1]
It is a simple covalent molecule [1] with weak intermolecular forces of
attraction. Hence little energy is needed to overcome themm. [1[1]] //

Phosphine does not conduct electricity in any state [[1]1]
It has no mobile ions [1]or mobile electrons too ccararryry tthhe cururrerentnt ttoo
conduct electricity. [1]

Any 2 points with explanations maximum m [5[5[5[5[5[5[5[5[55[5[5[5[55[5[5[555[5[5[555[5[5[5[5[5[55[5[5[55[5[5[555[5555[555[55555[5[555[5[5[5[[55[[[[5[5[5[555[555[555[5[5[55555555[555555[5[5[[[[55[55[55[5[55[55[[5[[5[[5[[5[5[[[55[[[ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]] [5]
(ii)

[1] for P, [1] for Hf [2]

(b) react withth hhydydrorogen oor hhydydrorogeg nation   [1]
in the presence e ofof aa nnicickekel catalyst at 60 oC (allow 50-200 oC) [1]
becaususee vevegegetatablblee oioilsls are unsaturated or have carbon-carbon double 
bonddss (v(vegegetetabablele oils are hardened) to make them solid at room 
tempereratatururee oror to make them useful as spreads/spreadable [1] [3]

P
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10 (a) (i) 2,     2,     3    [1]
(s),   (s),   (g)   [1]

[2]
(ii) 

[1] for 3 pairs of bonds, [1] for 2 unshared electrons per N atom [2]
(iii) Mole of NaN3 = mass / molar mass

= 130 / (23+ (14*3)) = 2    [1]

Mole ratio      NaN3 :   N2

Fm eqn      2     :  3
Fm data    2      :   3 [0.5] 

Vol of N2 = mol x 24
      = 3  * 24  = 72 dm3    [1]

It was not efficient as only 60 dm3 of N2 was produced. [0.5] [3]
(b) Cracking [1]

Big alkane smaller alkanes + smaller alkene (+ hydrogen) 
C20H42 C12H26 +  C8H16 (any appropriate balanced equation)   [1]

It undergoes cracking to produce small(er) molecules / alkanes 
hydrocarbons and alkenes or a named alkene      [1] [3]
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10 (a) (i) 2,     2,     3   [1]
(s),   (s),   (g)   [1]

(ii) 

[1] for 3 pairs of bonds, [1] for 2 unshared elelece trons peperr N atom
(iii) Mole of NaNN33 == mam sss  / molarr mmasasss

= 130 / (23+ ((14*3*3)) ) = 2   [[1]1]

Mole ratio     NNaNaN33 :   NN2

Fm eqn      22     :: 33
Fmm data  2   :  3 [0.5] 

VoVoll ofof NN22 == mmol x 24
     = 3  * 24  = 72 dm3    [1]

It was not efficient as only 60 dm3 of N2 was produced. [0.5]
(b) CrCracackiking [1]

Big alkane smaller alkanes + smaller alkene (+ hydrogen)

 
247



1

Prelim Exam 2018 
4E/5N Sc(Chem) 
Marking Scheme 

Section B [45 marks total]
Marker’s Comments

1 (a) C [1]

(b) B [1]

(c) B [1]
It has only one type of atom. [1] [2]

(d) A [1]

2 (a) (i) It has the same number of protons and
electrons; 15 each. [1]
(ii) All have the same number of protons (15) /
same proton number / same atomic number [1]
(iii) same number of protons (15) / same proton
number / same atomic number [1];

Different number of neutrons / different nucleon 
number / different mass number [1] [2]

(b) (i) 2.8.5   /  2,8,5     [1]
(ii) non-metal because it accepts electrons / needs
3 electrons to complete valence electron shell /
because it is in Group V or 5 electrons in valence
shell [1]
Note: need both non-metal and reason for one mark  [2]
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Prelim Exam 2018 
4E/5N Sc(Chem) 
Marking Scheme 

Section B [45 marks total]
MMMMMMaaaarararker’s Comments

1 (a) C [1]

(b) B [1]

(c) B [1]
It has only one type of atom. [1] [2[2[2[2[2[222222222222[2[2[2[[2[2[222222222[2[2[2222222[2[2222222222[222222222[2[222222222222[2222222222[222222222[2[222[2[2[22[2[2[2[2[[2[2[2[222]]]]]]]]]]]]]]]]]]]]]]]]]]]]

(d) A [1]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

2 (a) (i) It has the same number of prroto ons and
electrons; 15 each. [1]]
(ii) All have the same number of prproto onns (1(15) /
same proton number / same atomic nummbeer [1[1]
(iii) same nnumber of protons (15) / / sasamem pproototonn
number / same atomic number [1];];

Different number of neutrons / ddififi fefererentnt nucucleleono  
number / differeentn mmasass s numbberer [[1]1] [2]

(b) (i) 2.8.5   / /  2,2,8,8 5     [1[1]]
(ii) non-metal becacaususu e e e itit aaccccccepe ts electrons / needs
3 elecctrtrononss toto ccomomplpletete e vavalence electron shell /
becaussee itit iis s inin Groroupup V or 5 electrons in valence
shell [1]
Note: need bboto h non-metal and reason for one mark  [2]
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3 (a) NO will be oxidised by oxygen in air to form nitrogen 
dioxide. [1]

Nitrogen dioxide will then dissolve in rainwater to 
form nitric acid which caused acid rain. [1] [2] 

(b) Calcium carbonate is very much less soluble than 
calcium hydroxide and calcium oxide.  [1]

Thus, CaCO3 reacts slowly with acid / effective only 
in reducing acidity of soil / surface in contact / cannot 
penetrate soil to neutralize acid deeper down. [1] [2]

(c) The high temperatures of the car engines causes[1]

nitrogen in the air to react with oxygen in the air 
producing oxides of nitrogen. [1] [2]

(d) irritates the eyes and lungs and cause breathing
difficulties [1]
high levels lead to inflammation of the lungs
(bronchitis)  [1]

[2]

4 (a) Step 2  Filter  to remove excess cobalt(II) carbonate; 
[1]

Step 3 Heat the filtrate till saturation; [1]

Step 4 Cool to allow crystals to form; [0.5]

Step 5 Rinse crystals with a little distilled water to 
remove impurities and dry between sheets of filter 
paper; [0.5] [3] 

www.KiasuExamPaper.com

3 (a) NO will be oxidised by oxygen in air to form nitrogen
dioxide. [1]

Nitrogen dioxide will then dissolve in rainwater to
form nitric acid which caused acid rain. [1] [2] 

(b) Calcium carbonate is very much less soluble than 
calcium hydroxide and calcium oxide.  [1]

Thus, CaCO3 reacts slowly with acid / effective onlyyyyyy 
in reducing acidity of soil / surface in contact / canannnnnnnnnnnnnnnnonononononononononononoononononooooononoonononononooooonooononoonooononononooonoooononoonoooooooononnnnonnnoooononnonnnnnonoonnnnnonnooonnootttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
penetrate soil to neutralize acid deeper down. [[[[[[1]11]1]1]111]1]1]1]]1]1]]1]1]1]1]1]1]1]1]]11]]11]1]1]]1]1]1]1]]11]1]1]1]11]1]1]11]]]1111]1]11]11]1]111]1]11]1]1111]111111111111]11]1]]1]]1]]]]]]]]]]]]]]]]]] [2[2[2[2[[[2[2[2[2[2[2[2[22[2[2[2[2[2[2[2[2[2[2[[2[22[2[2[[2[2[2[2[2[22[[2[2[[[2[2[2[[2[2[[[22[2[[2[2[[2[2[222[22[2[2222[2222[2[22[2[2[2[22[22[[2[2[222[22[22[22222[222222[22[2222[2[22[222[22222[[[2[[ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

(c) The high temperatures of the car engines causes[1]

nitrogen in the air to react with oxygen in the air 
producing oxides of nitrogen. [1] [2]

(d) irritates the eyes and lunngsgs andnd ccause breeatathihingngn
difficulties [1]
highg  levels lead to infllamammamatitit on oof f ththee lulungngs
(bronchitis)  [1]

[2]

4 (a) Step 2  Filter  to remove eexcxcesessss cobaltlt(I( I) carbonate; 
[1]

Step 33 Heaeat t the fifiltltraratete ttillll sasas turation; [1]

Step 44 Cool toto aallllowow ccryrystals to form; [0.5]

Stttepepp 55 RRRinini see ccryrysstals with a little distilled water to 
remomoveve impmpm ururiti ies and dry between sheets of filter 
papeer;r; [[0.0.0 5]5] [3] 
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(b) (i) CoCO3 2 (aq) + CO2 (g)
+ H2O (l)
State symbols [1]; balanced chemical equation

[1] [2] 

(ii) no of moles of HCl = cv = 2 * (40/1000) = 0.08
mol [1]

Mole ratio      CoCO3 :   HCl
Fm eqn   1     : 2 
Fm data   0.04    : 0.08      [1]

Mass of CoCO3 = mol * molar mass =
0.04 * (59+12+48)

= 0.04 * 119 = 4.76 g   
[1]
4.76 g of CoCO3 needed but 5.95 g was 
used. Hence, CoCO3 was in excess.

[3] 

5 (a) Mg > X > 
Fe > Pb [1]

(b) no / it will not react and zinc is more reactive / iron is 
less reactive; [1]
ignore: zinc is reactive / iron is unreactive [1]

(c) A greenish ppt/solid  [1]
and a grey/silver solid are formed. [1] [2]

(d) Iron is reduced.[1]
The oxidation state of iron decreases from +3 in 
iron(III) oxide to 0 in iron. [1] [2]
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(b) (i) CoCO3 2 (aq) + CO2 (g)
+ H2O (l)
State symbols [1]; balanced chemical equation

[1] [2]

(ii) no of moles of HCl = cv = 2 * (40/1000) = 0.08
mol [1]

Mole ratio      CoCO3 :   HCl
Fm eqn   1     : 2 
Fm data   0.04    : 0.08      [1]

Mass of CoCO3 = mol * molar mass =
0.04 * (59+12+48)

= 0.04 * 119 = 4.76 g   
[1]
4.76 g of CoCO3 neeededd bbutut 5.95 gg wawass
used. Hence, CoCO3 wawass inin excxcesess.s

[3] 

5 (a) MgMg >> X > 
Fe > Pb [1]

(b) no / it will notott reaeact andd ziz ncn iiss momore reactive / iron is
less reaactivivee; [1]
ignore: zinc iis s rereacacctitiveve // iiror n is unreactive [1]

(c) A A grgreeeeninishsh ppptpt/s/sololidid  [1[ ]
andd aa grgreye /ssililvever solid are formed. [1] [2]

(d) Iron is rereduduced.[1]
The oxidation state of iron decreases from +3 in 
iron(III) oxide to 0 in iron. [1] [2]
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6 (a) (i) Nitrate [1]
All nitrates are soluble. [1]    or
Sulfate [1]
All Ag+, Cu2+, Zn2+ and Fe3+ sulfates are soluble.

[1] [2]

(ii) Add sodium hydroxide, aluminium foil and warm.
[0.5]

Gas produced turns moist red litmus paper blue. 
[0.5]   or

Add barium nitrate / barium chloride. [0.5]
A white precipitate is seen. [0.5] [1] 

(b) B: silver chloride / AgCl [1]
C: copper(II) hydroxide   / Cu(OH)2 / iron(II) 
hydroxide  /  Fe(OH)2 [1] [2] 

(c) The particles are in solid state. 
They vibrate at their fixed positions. [1]
They are closely packed in a orderly manner. [1] [2] 

7 (a) (i) Contains only carbon-carbon single bonds [1]

(ii) Contains only carbon and hydrogen atoms [1]

(b) C6H12 + 9O2 2 + 6H2O [1]

(c) HCl (1) 
C6H11Cl (1)

[2]
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6 (a) (i) Nitrate [1]
All nitrates are soluble. [1]    or
Sulfate [1]
All Ag+, Cu2+, Zn2+ and Fe3+ sulfates are soluble.

[1] [2[2[2[2[2[2]

(ii) Add sodium hydroxide, aluminium foil and wwwwwwararararararm.m.m.m.m.m.
[0.5]

Gas produced turns moist red litmus ppapapapapapapapaapaapapapapapaaapaaaaaaaaaaapaaapaaapaaapapaaaaaapaaaaaaapaapapaaaaapapaaaaaaaaaaaaaaaaaapaaapappppp peppepepepeppepeppeppepepepeppepepepepepepeppepeppepepepepepepepepepppepepeppepepepepeppeepepepepepeppepepepepepeepeppepepepeeepepepeeeepepepeepepeeeeepeepepepeepeeeeeeeeeeeeeeeepeeppeeeeeeeeeeeeeeeppeepepppppppppp r rrrrrrrrrrrrrrr r rrrrrrrrrrrr rrrrrrrrrrrrrrrrrrr rrrrrrrr rrrrrrrrrrrrrrrrrrrrrrrrrr rrrr rr rr bbbbblbbbbbbbblblblblblbbbblblblblblbbblbbbbbbbblblblblbblblbbblblblblblbbblbblbbbbbblbbblbbbllblbbbblbbblbbbblblbbbbbblbbbbbblblblbbblbbbbbbllllueueueuuueueueueueeueueueueueuueeeeueueueueueueeueuueueueueueueueueueueueuuueuueeueueeueuuuueeueueuueueuueueueueueuueueueueueueueuuuuuuueeeuuueuueuuuueueeeeueueeeueeeeueuueeeeuueueeeueeeueueueeeeeeeeeeeeeeeeeeeeeeeee...
[0.5]   or

Add barium nitrate / barium chloride. [0.5]
A white precipitate is seen. [0.5] [[[[[[1]1  

(b) B: silver chloride / AgCl [1]
C: copper(II) hydroxxidide   // Cuu(OH)2 / irironon(I(II)I) 
hydroxide  /  Fe(OH)H)22 [1[1]] [2] 

(c) The particles are in sololidid statatete. 
They vibrate at thheieir r fifixexeed d poposisititionons.s. [[1]
They are closely ppacackeked d in aa oordr erly manner. [1] [2]

7 (a) (i)) CoContn ainsns oonlnly y cacac rbrbono -carbon single bonds [1]

(i(ii)i) Coontntaia nsns oonlnlly y carbon and hydrogen atoms [1]

(b)) C6HH1212 ++ 9O9O22 2 + 6H2O [1]

(c(c) HCHCll (1(1) )
CCC66HH11Cl (1)

[2]
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Section C (20 marks)
8 (a) (i) zinc displaces copper / zinc more reactive than

copper; [1]

Zn + CuCl2 2 + Cu / Zn + Cu2+ Cu + Zn2+ ;

[1]

(ii) less steep (line) or lower gradient / (because of)

decreased rate; [1]

ethanoic is a weak(er) acid / only partially ionised / 

dissociated / lower concentration of hydrogen ions;

[1];                                                                    graph 

3 is below graph 1 and ends at the same volume as 

graph 1 [1] [5] 
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Section C (20 marks)
8 (a) (i) zinc displaces copper / zinc more reactive than

copper; [1]

Zn + CuCl2 2 + Cu / Zn + Cu2+ Cu + Zn2+ ;

[1]

(ii) less steep (line) or lower gradient / (because of)f)f)f))))))))))))))))))

decreased rate; [1]

ethanoic is a weak(er) acid / only partially ionised /

dissociated / lower concentratatioion ofof hydy rogen ioonsns;;

[1];                                                                    grgrapaphh

3 is below graph 1 and ends att ttheh samamee vovov lul meme as

graph 1 [1] [5] 
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(b) 3 marks from any 3 differences in observations e.g.

• more bubbles with K;

• it /K moves faster (on water surface);

• Li does not catch fire/K catches fire/K bursts into

flame;

• it /K fizzes more than Li;

• it /K disappears rapidly;

• K explodes / lithium does not explode;

• K melts / ball with K/ lithium does not melt/ does

not go into ball [3]

Products: lithium hydroxide [0.5]

potassium hydroxide; [0.5]

hydrogen/H2  [1] [5] 
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(b) 3 marks from any 3 differences in observations e.g.

• more bubbles with K;

• it /K moves faster (on water surface);

• Li does not catch fire/K catches fire/K bursts into

flame;

• it /K fizzes more than Li;

• it /K disappears rapidly;

• K explodes / lithium does not explode;

• K melts / ball with K/ lithium does not melt/ does

not go into ball [3]

Products: lithium hydroxide [0.0 5]5]

potassium hydroxoxidide;e; [[0.00 5]5]

hydrogen/H2  [1] [5]
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9 (a) (i) Phosphine is a liquid / gas at room condition [1]
It is made up of 2 non-metals [1] which will form
a covalent compound which is a liquid / gas at
room conditions. [1]   /

Phosphine has low melting and boiling points
[1]
It is a simple covalent molecule [1] with weak
intermolecular forces of attraction. Hence little
energy is needed to overcome them. [1] /

Phosphine does not conduct electricity in any
state [1]
It has no mobile ions [1]or mobile electrons to
carry the current to conduct electricity. [1]

Any 2 points with explanations maximum [5] [5]
(ii)

[1] for P, [1] for H

[2]

P
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) (i) Phosphine is a liquid / gas at room condition [1]
It is made up of 2 non-metals [1] which will form
a covalent compound which is a liquid / gas at
room conditions. [1]   /

Phosphine has low melting and boiling points
[1]
It is a simple covalent molecule [1] with weak
intermolecular forces of attraction. Hence little
energy is needed to overcome them. [1] /

Phosphine does not conduct electricity in any
state [1]
It has no mobile ions [1]or mobile electrons to
carry the current to conduct electricity. [1]

Any 2 points with explanations maximum [55] [5]
(ii)

[1] for P, [1] for HH

[2]

P
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(b) react with hydrogen or hydrogenation   [1]
in the presence of a nickel catalyst at 60 oC (allow 
50-200 oC) [1]
because vegetable oils are unsaturated or have
carbon-carbon double bonds (vegetable oils are
hardened) to make them solid at room temperature
or to make them useful as spreads/spreadable [1] [3]

10 (a) (i) 2,     2,     3     [1]
(s),   (s),   (g)   [1]

[2]
(ii) 

[1] for 3 pairs of bonds, [1] for 2 unshared electrons
per N atom [2]
(iii) Mole of NaN3 = mass / molar mass

= 130 / (23+ (14*3)) = 2    [1]

Mole ratio      NaN3 :   N2

Fm eqn      2     :  3
Fm data    2      :   3 [0.5]

Vol of N2 = mol x 24
= 3  * 24  = 72 dm3    [1]

It was not efficient as only 60 dm3 of N2

was produced. [0.5] [3]
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(b) react with hydrogen or hydrogenation  [1]
in the presence of a nickel catalyst at 60 oC (allow 
50-200 oC) [1]
because vegetable oils are unsaturated or have
carbon-carbon double bonds (vegetable oils aree
hardened) to make them solid at room temperatutututurereeererererererereereeereererereereeeereeerererereereereeereeeererereereeeeeereerererereeereerereereerereeereeerereeeeeeeeereeeeeeerereeerererrreererereeeeereerereererrrerrrerrr
or to make them useful as spreads/spreadabababableleleleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee [[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[1]1]1]1]1]]1]11]1]]]]]1]]1]]]1]1]1]1]]1]]1]1]]]1]1]1]]1]1]]1]1]1]]1]]1]]1]1]1]1]]1]]]1]1]]1]1]]]]1]]]11]1]1]1]1]1]]]1]1]1]1]1]11]1]11]1]1]1]11]1]1]]]1]]111]11]1]111]111111]111111]111]11111111]1]1]1]]]]]]]]]]]]]]] [[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[3]3]]]

10 (a) (i) 2,     2,     3     [1]
(s),   (s),   (g)   [1]

[22]
(ii) 

[1] for 3 pairs of bondds,s, [[1]1] fforor 22 unu shshararede  electrons
per N atom [2]
(iii) MoMole of NaNaNN33 = mam ss / molar mass

= 13300 / / (2(23+3+ ((1414*3* )) = 2    [1]

MMololee raratitio      NaN3 :   N2

FmFm eeqn      2     :  3
FmF  data    2      :   3 [0.5]

Vol of N2 = mol x 24
= 3  * 24  = 72 dm3    [1]
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(b) Cracking [1]

Big alkane smaller alkanes + smaller alkene (+ 
hydrogen) 

C20H42 C12H26 +  C8H16 (any appropriate 
balanced equation)   [1]

It undergoes cracking to produce small(er) 
molecules / alkanes hydrocarbons and alkenes or 
a named alkene                                    [1] [3]
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(b) Cracking [1]

Big alkane smaller alkanes + smaller alkene (+ 
hydrogen)

C20H42 C12H26 +  C8H16 (any appropriate 
balanced equation)  [1]

It undergoes cracking to produce small(er) 
molecules / alkanes hydrocarbons and alkeness oooooooooooooooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rr r
a named alkene                                    [1] [[[[[[3[[[ ]
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 2 
Apply past knowledge to new situations

1 What is the reading shown by the micrometer screw gauge?  

A 5.272 mm  
B 5.72 mm  
C 7.22 mm  
D 7.72 mm  

2 Which of the following best describes the distance-time graph below?  

A An object at rest.
B An object moving with a constant speed of 2.0 m/s.
C An object moving with a constant velocity of 2.0 m/s.
D An object moving with a constant acceleration of 2.0 m/s2.

3 Which of the following consist of only vector quantities?  

A mass, distance, time
B friction, velocity, electromotive force
C tension, speed, energy
D weight, displacement, electrostatic force

4 A particle moving at constant speed of 5 m/s is being acted on by two 10 N forces as shown.  

The particle will

A continue to move at 5 m/s in a straight line.  
B increase its speed gradually.  
C slow down gradually and stop.  
D stop immediately.

10 N10 N
5 m/s

time / s 

distance / m 

2

0 10
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 3 
Apply past knowledge to new situations

5 A brick with flat, rectangular sides rests on a table.

The brick is now turned so that it rests on the table on its smallest face.

How has this affected the force and the pressure exerted by the brick on the table?

  force  pressure  

A increased  increased  

B increased  unchanged  

C unchanged  increased  

D unchanged  unchanged  

6 When solid A of mass 15 g is immersed in a displacement can filled with water, it displaced the
same volume of water as solid B of mass 10 g. Which of the following best describes the 
densities of solid A and solid B?

A Solid A and solid B have the same density.  
B Density of solid A is 0.667 times the density of solid B.
C Density of solid A is 1.5 times the density of solid B.  
D Density of solid A is 5 times the density of solid B.  
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 4 
Apply past knowledge to new situations

7 An empty egg shell has molten wax solidified inside it as shown in the figure below.  

In which position is the egg shell most stable when placed on a flat, horizontal surface?  

A B C D

8 A pendulum with length of 1.0 m is displaced to position A and released as shown.  

Ignoring air resistance, what is the speed of the pendulum bob as it passes its lowest point B?

A 1.5 m/s  
B 2.3 m/s  
C 3.2 m/s  
D 4.1 m/s  

9 A cube of ice is heated to water, then to steam.   
Which of the following is true?  

A The molecules expand as ice changes to steam.  
B The molecules move slower as ice changes to steam.   
C The molecules move further apart as the ice changes to steam.   
D The molecules move closer to one another as ice changes to steam.  
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 5 
Apply past knowledge to new situations

10 A beaker of water is heated at the bottom to form a convection current in the water.   
An explanation on how convection occurs contains four statements.

  1 Density of expanded water decreases.  

  2 Warm water that is less dense rises and cold water moves in to replace it.  

  3 Water at the bottom gains heat and becomes warmer.  

  4 Water expands.

What is the correct order of these four statements?  

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

11 The diagram shows an electric flask.   
Which of the following statement is true?  

A The plastic lid is a good conductor of heat.  
B The plastic lid increases heat loss through convection.  
C The white colour exterior reduces rate of heat loss by radiation.  
D The transparent water level marking increases heat loss by radiation.  

white colour 
body 

transparent water 
level marking 

plastic lid
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 6 
Apply past knowledge to new situations

12 A light ray is parallel to the floor and strikes a plane mirror as shown.  

What is the angle of incidence?  

A 40°   
B 50°  
C 90°  
D 140°  

13 A rope is set to oscillate up-and-down to create a transverse wave that moves to the left.
At the particular instant below, what is the direction of movement of point P?

14 What is the speed of X-rays in a vacuum?

A 380 m/s  
B 3.0 x 108 m/s
C Slightly less than 3.0 x 108 m/s
D Slightly more than 3.0 x 108 m/s

15 Which of the following is not an application of gamma rays?  

A checking welds
B intruder alarm   
C sterilizing equipment
D treatment of cancer

direction of wave
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 7 
Apply past knowledge to new situations

16 Which of the following diagrams correctly shows the direction of the resultant electrostatic force 
acting on a small test charge?  

17 The plug of the vacuum cleaner is wrongly wired as shown.  

What is the effect of using the plug wired this way? 

A The fuse in the plug blows.  
B The metal case becomes live.  
C The vacuum cleaner catches fire.  
D The vacuum cleaner does not work.  

18 Which material is used to make the needle of a plotting compass?  

A aluminium  
B brass  
C iron  
D steel  

A B C D

++

++ –

++

– –

–

++ –

++

++ ++

test charge test charge test charge test charge
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 8 
Apply past knowledge to new situations

19 One kilowatt-hour of electricity costs $0.20.  
How much does it cost to switch on a heater marked “120 V, 3 A” for 90 minutes.  

A $0.11
B $2.70
C $64.80
D $108.00

20 The figure below shows a current-carrying conductor between two magnets.
Which of the arrows indicates the direction of the force acting on the conductor?

21 Which of the following is a compound?

A fluorine
B lithium
C petroleum
D sugar

22 Which of the following gases can be prepared and collected using the apparatus shown?  

  

A ammonia
B carbon dioxide
C hydrogen
D oxygen

concentrated sulfuric acid
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 9 
Apply past knowledge to new situations

23 The diagrams show the arrangement of molecules in a substance at a pressure of 
1 atm and at two different temperatures.

   

   Which substance could the diagrams represent?
   

Substance Melting point / oC Boiling point / oC
A
B 
C 
D

-183
-182
-169
-114

-89
-162
-104
-85

24 Two students carried out chromatography experiments to examine the dyes in a black ink. They 
used the same ink. The chromatograms obtained by the students are shown below.

Why were the chromatograms different?
  

A One student used the wrong solvent.
B One student did not use enough solvent.
C The two students used different solvents.
D The solvent moved up the paper at different speeds.

Solvent front

at 150 oC at 100 oC
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10
Apply past knowledge to new situations

25 The diagram shows the arrangement of electrons in the outer shells of the atoms in the 
compound YZ2.  

   

Which pair of elements could be Y and Z?  
   

Y Z
A
B 
C 
D

calcium
carbon
oxygen
sulfur

fluorine
sulfur

hydrogen
chlorine

26 Which ion has the same number of protons as the hydroxide ion?
  

A O2-  
B F-

C Na+  
D Mg2+

27 Rubidium is in Group I of the Periodic Table. 
Which of the following are properties of rubidium chloride?

formula melting point solubility in water
A RbCl 70oC insoluble
B RbCl 700oC soluble
C RbCl2 70oC soluble
D RbCl2 700oC insoluble

28 Which of the following is unlikely to react with aqueous sodium hydroxide?
  

A carbon dioxide
B aluminium oxide
C zinc oxide
D copper (II) oxide

key
          
        electrons of Y atom
           
        electrons of Z atom

Y

Z Z
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11
Apply past knowledge to new situations

29 Solid R is gradually added to aqueous solution S. The changes in pH are shown in the graph
below.

What are R and S? 
  

R S
A insoluble metal oxide hydrochloric acid
B insoluble non-metal oxide sodium hydroxide
C soluble metal oxide hydrochloric acid
D soluble non-metal oxide sodium hydroxide

30 Test on a sample of polluted water from a factory gives the following results.
   

Reagent Result
Hydrochloric acid and aqueous barium 
chloride

Aqueous ammonia

White precipitate

White precipitate soluble in excess

Which compound is present in the water?

A lead (II) chloride
B lead (II) sulfate
C zinc chloride
D zinc sulfate

31 Magnesium reacts with hydrochloric acid.
Mg (s) + 2HCl (aq) MgCl2 (aq) + H2 (g)

Which volume of hydrogen at room temperature and pressure is produced if 6g of magnesium 
reacts with an excess of the acid?

A 1 dm3  
B 6 dm3  
C 12 dm3  
D 24 dm3

mass of solid R added

1414

7

0

pH
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12
Apply past knowledge to new situations

32 Which statement about the production of iron from haematite is correct? 

A  Coke is used to oxidize the slag.
B  Limestone is used to remove basic impurities.
C  Molten iron floats on slag at the furnace base.
D  The haematite is reduced by carbon monoxide.

33 The atmosphere of a newly discovered planet contains the following gases.

carbon dioxide 20%
nitrogen 40%
oxygen 30%

noble gases 10%

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

What volume of the sample would remain?

A 30 cm3

B 40 cm3

C 60 cm3

D   70 cm3

34 Which process is endothermic?

A The formation of a hydrogen-chlorine bond.
B  The formation of rust.
C  The formation of water from ice.
D  The formation of water molecule from oxygen and hydrogen atoms.
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13
Apply past knowledge to new situations

35 Which of the following statement described the conversion of a sodium atom, Na, to a sodium 
ion, Na+? 

A The change is reduction; there is a gain of electron.
B The change is reduction; there is a loss of electron.
C The change is oxidation; there is a gain of electron.
D  The change is oxidation; there is a loss of electron.

36 Some crystals of magnesium carbonate were added to an excess of sulfuric acid at room
temperature. The volume of carbon dioxide gas produced was measured over a period of time.
The results are shown in graph Y.

The experiment was repeated and graph Z was obtained.

Which change was used to obtain the results shown in graph Z?

 A Acid of the same volume and half the original concentration was used.
 B Half the mass of magnesium carbonate was used.
 C Larger crystals of magnesium carbonate was used.
 D Using a lower temperature.

37 The table below shows the boiling point ranges of fractions collected from the distillation of a 
sample of crude oil.

Which fraction contained the smallest molecules?
   

Fraction Boiling point range / oC
A
B 
C 
D

20 – 50
50 – 100

100 – 150
150 - 250

www.KiasuExamPaper.com 
270



2018 / Preliminary Examinations / 4E & 5N(A) / Science (Physics) 5076 / Paper 1

14
Apply past knowledge to new situations

38 ‘Meta-fuel’, C8H16O4, is a fuel used in camping stoves. 
What is the equation for its complete combustion?

A  C8H16O4 + 2O2                8C + 8H2O 
B C8H16O4 + 5O2                8CO + 8H2O 
C  C8H16O4 + 10O2               8CO2 + 8H2O 
D C8H16O4 + 8O2                4CO2 + 4CO + 8H2O 

39 Which of these reactions does not produce carbon dioxide?

A combustion of methane
B fermentation of sugar
C oxidation of ethanol to ethanoic acid
D reaction of ethanoic acid with calcium carbonate

40 A compound, Z, has the molecular structure as shown. How can Z be described?

A  an alkane and an acid
B an alkene and an acid
C an alkane and an alcohol
D an alkene and an alcohol

- End of Paper 1 -
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15
Apply past knowledge to new situations

DATA SHEET

Colours of some common metal hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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2018 / Sec 4E5N(A) / 5076 Science (Physics) / Preliminary Exam Paper 2

Apply past knowledge to new situations 2

SECTION A [45 MARKS]
Answer all the questions in the spaces provided.

1 Fig.1.1 below shows the velocity-time graph of a 900 kg car travelling on a straight horizontal 
road for the first sixty seconds of its journey.  

Fig 1.1 
 (a) Calculate, for the first 10 seconds,
  (i) the acceleration of the car,  

acceleration = …………………………. m/s2 [2]

  (ii) the resultant force acting on the car.

resultant force = …………………………. N [2]

v/ms-1

t/s
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(b) State how the braking force relates to the forward driving force,  
  (i) from t = 35 s to t = 45 s and  

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

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

  (ii) between t = 45 s to t = 60 s.  

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

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

(c) Determine the total distance travelled by the car during the first 30 s of its journey.  

total distance = …………………….. m [2]
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2 Fig. 2.1 shows a stone supported by two strings that hang from a rod. The tensions in the two 
strings are 1.3 N and 2.0 N.

Fig. 2.1 (not drawn to scale)
In the space below, draw a labelled diagram to show the resultant force of the two tensions.  
Determine the size of the resultant force and the angle between the resultant force and the 
horizontal.  

scale = 1 cm to …………………….. N 

resultant force = …………………….. N 

angle = …………………….. [5] 
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3 Fig 3.1 shows a barrier found in most carparks. The barrier is in equilibrium. The weight of the 
pole is 450 N and the centre of gravity of the pole is 1.30 m away from the pivot.

Fig. 3.1
(a) The centre of gravity of the movable counterweight is 0.30 m away from the pivot.  

  (i) Calculate the weight of the counterweight.  

weight of counterweight = …………………… N [2]

  (ii) Hence, calculate the mass of the counterweight.  

mass of counterweight = …………………… kg [1]

(b) Calculate the amount of force acting on the pivot.  

force on pivot = ……………………… N [1]

(c) Describe and explain how the gate can be opened.  

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

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

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

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

movable 
counterweight

pole

1.30 m0.30 m

pivot

450 N
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4 Fig. 4.1 shows a toy car of mass 1.00 kg on a smooth track.  
The toy car which is given a slight push starts to move with an initial speed of 2.00 m/s down a 
smooth track.  

Fig 4.1
(a) State the Principle of Conservation of Energy.  

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

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

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

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

  (b) State and explain at which point on the track would the speed of the toy car be at its 
maximum. 

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

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

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

  ............................................................................................................................................ [2] 
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(c) (i) Calculate the gravitational potential energy of the toy car at point C.

gravitational potential energy = ………………………… J [1] 

  (ii) Hence, determine the speed of the toy car at C.

speed = ………………………. m/s [2]
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5 (a) Fig. 5.1 shows how the temperature of an unknown solid substance varies when heated 
over a Bunsen flame.

Fig. 5.1

  (i) Name the process taking place during stage B.

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

  (ii) Describe the movement of the particles at stage C.

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

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

  (iii)Describe the arrangement of the particles at stage A.

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

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

(b) Explain why a pot of water boils faster with a covered lid.  

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

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

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

  ……..................................................................................................................................... [2]
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6 Fig. 6.1 shows a rectangular glass block, PQRS, with a refractive index of 1.50.  A light ray is 
incident on the side PS of the glass block as shown.     

(a) What is meant by the phrase refractive index of 1.50?

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

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

(b) A ray of light is incident on the side PS at 75° and is refracted into the glass block at 40°.  

Fig. 5.1

  (i) Show that the refractive index of the glass block is 1.50.         [1]

  (ii) Calculate the critical angle of the glass block.  

critical angle = ………………………. ° [2]

  (iii)Complete the path of the light ray until it emerges into the air again.  
   Label all the angles clearly.                  [2]
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7 (a) A beam of light is travelling parallel to the axis of a thin lens, as shown in Fig. 7.1.  
  Point F is the focal point of the lens.  

Fig. 7.1
  On Fig. 7.1, complete the paths of the two rays after passing through the lens.   [2] 

(b) In this part of the question, you are required to draw an accurate ray diagram using the grid 
on Fig. 7.2 for the lens in part (a).

Fig. 7.2 
  (i) On the diagram, draw two rays from the top of the object through the lens to locate the 

position of the image. Label the image “I” beside it.           [2]

  (ii) From your diagram, state one similarity about the image and the object.  

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

   ...................................................................................................................................... [1] 
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8 Fig. 8.1 shows an arrangement that is used to remove dust particles from the smoke in a 
factory chimney.  

Fig. 8.1

When smoke passes through the metal grid, this results in the dust particles having a net 
positive charge.  

(a) Explain what happened to the dust particles as they pass through the metal grid.  

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

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

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

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

(b) If 6.0 C of charges flow past point X in 1.0 minute, calculate the current flowing through X.

current = …………………………… A [1] 
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SECTION B [20 MARKS]
Answer ANY TWO questions from this section.

9 Fig. 9.1 shows a metal cylinder which contains 0.000 46 m3 of oil. The total mass of the 
cylinder and the oil is 1.2 kg. The mass of the cylinder is 0.800 kg and the space above the oil
is air. The gravitational field strength is 10 N/kg.  

Fig. 9.1

(a) State two differences between the mass and the weight of a substance.

  Difference 1: .........................................................................................................................

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

  Difference 2: .........................................................................................................................

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

(b) Calculate the weight of the oil.   

weight = …………………….. [1]

(c) Calculate the density of the oil in SI unit.

density = …………………….. [2]
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(d) Calculate the pressure exerted by the oil on the base of the cylinder in SI unit.  

pressure = …………………….. [2]

(e) State and explain how the values of each of the following quantities would change when 
the cylinder and the oil is brought to the Moon, where the gravitational field strength is 
reduced.

  (i) density of oil.

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

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

  (ii) pressure exerted by the oil on the base of the cylinder.  

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

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

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

www.KiasuExamPaper.com 
286



2018 / Sec 4E5N(A) / 5076 Science (Physics) / Preliminary Exam Paper 2

Apply past knowledge to new situations 14

10 (a) A boy holds the loose end of a long rope which is fixed to a pole.   
  He moves it up and down at a rate of 20 complete oscillations in every 50 seconds.   
  Fig. 10.1 shows a section of the wave moving along the rope.   

Fig. 10.1 

  (i) State the value of the amplitude of the wave.

amplitude = ………………………… [1]

  (ii) Calculate the frequency of the wave.

frequency = ………………………… [2]

  (iii)Calculate the speed of the wave.

speed = ………………………… [2]
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(b) Fig. 10.2 shows the cone of a loudspeaker that is producing sound waves in air.
  At any given moment, a series of compressions and rarefactions exist along the line PQ.

  The sound wave experience a rarefaction at P.
  
  (i) On Fig 10.2, draw the wave lines to represent two wavelengths of compressions and 

rarefactions between P and Q.
   Use the letter C to mark two compressions and the letter R to mark two rarefactions 

along PQ.                     [2]

  (ii) With reference to the sound wave travelling along PQ in Fig. 10.2, explain what is 
meant by a longitudinal wave.

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

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

  (iii)To the right of Q, there is a large vertical wall 50 m in front of the loudspeaker.   
   The speed of sound in air is 340 m/s.
   Calculate the time taken for the echo to return to P.

time taken = ………………………… [2]  

Fig. 10.2

P Q

cone

air
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11 (a) Fig. 11.1 below shows an electrical circuit with a lamp and two resistors

Fig. 11.1
  (i) Name the component X.

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

   Fig. 11.2 shows the graph of current against potential difference for the lamp alone.
   The potential difference across the lamp is 4.0 V.  

Fig. 11.2
   Determine
  (ii) the current in the lamp, IL.

 IL = ………………………… [1]

  (iii) the current in the 100 resistor, IR.

 IR = ………………………… [2]

  (iv) the current in component X.

current through X = ………………………… [1]  
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(b) Fig. 11.3 shows a type of electromagnetic lock in a door.  

Fig. 11.3
  When switch S is closed, the iron bolt moves to the right and out of the striker plate, 

allowing the door to be opened.  

  (i) Explain why the iron bolt moves to the right and into the solenoid when the switch is 
closed.

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

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

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

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

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

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

  (ii) After using the electric lock for a year, the 6 V battery goes “flat” and its e.m.f. drops to 
4 V. 

   Why the electromagnetic lock does not work now?

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

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

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

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

**** END OF PAPER 2 ****
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2018 Preliminary Examination Marking Scheme   
[Sec. 4 Express / 5 Normal (Academic) 5076 Science Physics Paper 2]   

SECTION A [45 MARKS]

1 (a) (i) acceleration, a = =        [1 for working]

        = 2.0 m/s2         [1 for ans]  

  (ii) resultant force, FR = ma = (900)(2.0)       [1 for working]

        = 1 800 N        [1 for ans]  

(b) (i) From t = 35 s to t = 45 s, the braking force is greater than the forward driving force.
                  [1]

  (ii) Between t = 45 s to t = 60 s, the braking force is equal to the forward driving force.
                  [1]

(c) Total distance = ½ (10)(20) + (20)(20)
      = 100 + 400           [1 for working]  
      = 500 m           [1 for ans]  

2 [Maximum = 2 for correct length of arrows]  
[To deduct 1 mark for lack of arrows or wrong arrow]  
[To deduct 1 mark for lack of angles or wrong angle between arrows]  

 Suitable scale = 1 cm to 0.2 N         [1]
resultant force = 2.56 ± 0.02 N          [1 for value within range]  
angle of resultant with horizontal = 90° ± 1°       [1 for angle within range]  
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3 (a) Using Principle of Moments, 
  (i) W x 0.30 m = 450 N x 1.30 m     [1 for working] 

   W    =
× ,.

      = 1950 N       [1 for ans] 

  (ii) Using W  = mg  

     m =

     =

      = 195 kg       [1 for working & ans]  

(b) Force on pivot = 1950 N + 450 N
      = 2400 N       [1 for working & ans] 

(c) The gate can be opened by shifting the counterweight further away from the pivot.
  (OR shift to the left).                 [1]

  so the counterclockwise moment produced by the force of the counterweight is larger 
than the clockwise moment produced by the weight of the pole.       [1]

4 (a) Energy cannot be created or destroyed. 
  It can only be converted from one form to another;     [1]
  the total energy of an isolated system is constant.     [1]

(b) At point B.               [1]
  At this point the change in height of the toy car is the greatest and the largest amount of 

GPE would have been converted to KE and thus the car would be at the greatest speed. 
                   [1]

(c) (i) GPE at point C  = mgh 
        = (1.00)(10)(0.40) = 4.0 J     [1 for working & ans]    

  (ii) Total energy at point A  = KE at point A + GPE at point A   
          = ½ mv2 + mgh
          = ½ (1.00) (2.00)2 + (1.00)(10)(0.60)  
          = 2.0 + 6.0 = 8.0 J     [1 for working & ans]  

   Total energy at point A = GPE at point C + KE at point C
         8.0 = mgh + ½ mv2

         8.0 = (1.00)(10)(0.40) + ½ mv2

       8.0 – 4.0 = ½ (1.00) v2     
          v = 8.0
          = 2.83 m/s       [1 for ans & unit]  
   [allow ecf from (c)(i)]
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5 (a) (i) melting                  [1]

  (ii) During stage C, the molecules are sliding past one another.   [1]

  (iii)The molecules at stage A are closely packed together.    [1]

(b) With a covered lid, it reduces heat loss to the surroundings by:

o prevents convection current from forming.

o reducing evaporation from the water surface,

o reducing conduction through the layer of trapped air between the water and the lid. 

  [any TWO answers, 1 mark each, max = 2]   

6 (a) “refractive index of 1.50” shows that 
  the ratio of the sine of the incident angle to the sine of the refracted angle is 1.50 OR 
  Ratio of the speed of light in vacuum to the speed on light in the medium is 1.50. [1]

(b) (i) Refractive index, n = 
  

=    

         = 1.50 (shown)       [1 for working]

  (ii) n = 
 

   1.50 =            [1 for working]  

    c = sin–1 1 1.50
     = 41.8 °            [1 for ans]  

(b) (iii) [1 for Total Internally Reflected ray, angle 50°, at side PQ]
   [1 for emergent ray at side QR, angle = 75°]  

7 (a) [1 mark for each ray converging onto F on the right after passing through the lens]  
  [max = 2 marks]
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(b) (i) [1 mark for each ray, max = 2 marks]

  (ii) The object distance is the same as the image distance. OR  

   The size of the image is the same as the size of the object.   [1]

8 (a) When the dust particles come into contact with the grid, they lose electrons to the grid
[1]. Thus the particles will have less negative charges than positive charges and end up 

with a net positive charge and this cause it to be attracted to the metal plate. [1]

(b) Using I = Q / t
    = 6.0 / (1 x 60) = 0.10 A         [1 for working & ans]  

image
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SECTION B [2 X 10 = 20 MARKS]

9 (a) [Any TWO answers. 1 mark each. Maximum = 2]

Mass Weight
A measure of the amount of matter in 
an object.

The force of gravitational attraction on 
an object.        

SI unit: kilogram (kg) SI unit: newton (N)

Measured with a beam balance. Measured with a spring balance.
Mass remains unchanged when it is 
moved to another place with different 
gravitational attraction.

Weight changes when it is moved to 
another place with different gravitational 
attraction.

(b) Using W = mg   

     = (1.2 – 0.800)(10)  

     = 4.0 N            [1 for working, ans & unit]  

(c) Using density  = =
..          [1 for working]

      = 870 kg/m3         [1 for ans & unit]

(d) Using P = =
.. .           [1 for working]

      = 1740 Pa          [1 for ans & unit]

(e) (i) Density does not change. Since Density = Mass / Volume,
   both the mass and volume of the liquid does not change.    [1]

  (ii) Pressure will be reduced.             [1]

   According to P = F/A, weight W (= F) of the liquid is smaller on Moon with base 
area remains constant.               [1] 

10 (a) (i) amplitude = 15.0 cm         [1]

  (ii) frequency, f = no of oscillations / time
      = 20 / 50         [1 for working]  
      = 0.40 Hz         [1 for ans & unit] 

  (iii)Using v = f
     v = 0.40 x 60          [1 for working]
     = 24 cm /s or 0.24 m/s      [1 for ans & unit]  

   [allow ecf from (a)(ii) for value of frequency]  
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(b) (i) lines = 1 mark  
   Labelling of C and R = 1 mark  

  (ii) The sound wave travels in the direction (along PQ)

   parallel to the direction of the vibration of the air molecules. (along PQ). [1]

  (iv)Time =
 × 

= 2 ×50340     [1 for working]  

     = 0.29 s (accept 0.294 s)     [1 for ans & unit]

11 (a) (i) Rheostat or variable resistor       [1]

  (ii) (From the graph) current IL = 0.060 A    [1 for ans & unit]  

  (iii)Using V = IR  

   current IR  = =
.

        [1 for working]

      = 0.040 A        [1 for ans & unit]

  (iv) current IX  = 0.06 + 0.04 

      = 0.10 A         [1 for ans & unit]  

 (b) (i) When the switch is closed, the solenoid becomes an electromagnet.   [1]

   The iron bolt is then attracted to the solenoid due to magnetic induction.   [1]

   This strong attractive force will overcome the force of the spring and cause the 

lock to be unlocked.                    [1]

  (ii) At 4 V, there is little current flowing through the solenoid.       [1]

   Therefore the magnetic field strength of the solenoid is too weak to attract the 
iron bolt.                     [1]

Fig. 10.1

P Q

cone

air

C CR R
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Section A [45 marks]
Answer all the questions.

Write your answers in the spaces provided on the question paper.

1 Fig. 1.1 shows the composition of unpolluted, dry air. 
(a) Write in the missing name of the gas which occupies 78% of air.    [1]

Fig. 1.1

(b) Name two gases that pollute the atmosphere and name the chemical source of 
  each.

  Gas 1 …………….………………………………………………………………………… 

  Source ….…………………………………………………………………………………… 

    ….…………………………………………………………………………………… 
    
  Gas 2 …..…………………………………………………………………………………...

  Source ….…………………………………………………………………………………… 

    …………………………………………………………………………………… [4]

oxygen 21%
argon and carbon dioxide 1%

(a) …………………………………………..     78%
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2 A student collected some water from a polluted river. 
The water contains some soluble solids and insoluble clay.

(a) State a method that can separate the clay from the rest of the water.  

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

(b) The student then boiled the river water to obtain the soluble solids.
   Fig. 2.1 shows how she heated the water.

Fig. 2.1

  The student wrote in her practical sheet that “the boiled river water is pure because 
  the universal indicator remains green when it is added to the boiled river water.”

  Do you agree with her statement? Explain.

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

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

 (c) On cooling, steam will condense. Describe what happens to the spacing and 
  movement of the particles of steam during condensation. 

  changes to spacing

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

  changes to movement

  …………………………………………………………………………………………….. [2]
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3 Cold packs are used to reduce swelling, inflammation and pain by removing the heat.
A list of chemicals from a science laboratory is shown below:

  
(a) From the list of chemicals provided above, select a pair of chemicals that can be 

  used for making a cold pack in a science laboratory.

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

(b) Explain your answer in (a) and state the type of energy change.

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

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

4 A solution of nitric acid, HNO3, has a concentration of 126 g/dm3. 

(a) (i) Calculate the relative molecular mass of nitric acid.
   [Relative atomic masses, Ar : H, 1; N, 14; O, 16]

       relative molecular mass = …………………………….. [1]

  (ii) Calculate the concentration of the solution in mol/dm3. 

concentration = …………………………….. [1]

  

ammonium nitrate, dilute hydrochloric acid, water, 
anhydrous sodium carbonate, sodium hydroxide
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(b) Magnesium carbonate reacts with this solution of nitric acid as follows:
MgCO3 +  2HNO3 Mg(NO3)2 +  H2O  +  CO2

(i) What mass of magnesium carbonate react with 500 cm3 of nitric acid?

Mass of magnesium carbonate = …………………………….. [2]

(ii) Find the volume of carbon dioxide gas produced in this reaction.

Volume of carbon dioxide = …………………………….. [1]

(c) Another nitric acid solution is made by diluting 1.0 mol to make 2.0 dm3 of solution.
  What is the concentration of this solution in mol/dm3? 

concentration …………………………….. [1]
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5 Fig. 5.1 shows the properties of some elements in Group VII. 

Fig. 5.1

 (a) State the physical state and colour of Y at room temperature and pressure.

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

(b) Using evidence from Figure 5.1, explain and deduce the identity of X. 

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

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

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

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

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

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

(c) Iodine reacts with cold aqueous sodium hydroxide according to the equation:
2NaOH + I2 NaI + NaOI + H2O 

  (i) Explain why both element X and Y undergoes similar reaction with cold
   aqueous sodium hydroxide.

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

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

  (ii) Hence, construct a chemical equation for the reaction between element X
   and cold aqueous sodium hydroxide.

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

Properties X Y Iodine
melting point / oC - 7.2 - 101.0 114.0
boiling point / oC 58.8 - 35.0 184.0
reaction with
aqueous potassium 
iodide

colourless solution
turns brown

colourless solution
turns brown

reaction with cold
aqueous sodium 
hydroxide

reacts quickly and
less vigorously to
form a colourless
solution

reacts rapidly and
vigorously to form
a colourless
solution

reacts slowly to
form a colourless
solution
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6 Equal masses of lumps of lead (II) carbonate were reacted with three different acids of 
the same concentration in three separate experiments I, II and III. The acids were in 
excess and all other conditions were kept the same.

  
Experiment Reagents

I Lead (II) carbonate Nitric acid
II Lead (II) carbonate Sulfuric acid
III Lead (II) carbonate Ethanoic acid

The mass of the lead (II) carbonate was measured and calculated at regular time intervals 
and the results for experiments I and II are shown in Figure 6.1. 

Fig. 6.1

 (a) Using Fig. 6.1, determine if lead (II) carbonate react completely with sulfuric acid. 
  Explain your answer.  

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

(b) (i) In experiments I and III, would ethanoic acid react faster than nitric acid?
    Explain your answer in terms of hydrogen ions in the acids. 

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

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

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

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

  (ii) Lead (II) ethanoate is a white, crystalline substance with a sweetish taste and is 
   soluble in water.   

   Sketch on the same axes above, the result for experiment III. [1]

  

Mass of 
PbCO3 / g Experiment II

Experiment I

Time / min
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(c) Briefly outline how a pure and dry sample of lead (II) nitrate can be made from 
  lead (II) carbonate.  

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

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

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

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

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

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

  ……………………………………………………………………………………………… [4]

7 Propane and propene are both organic compounds.

(a) Compare how they react, if at all, with 
  (i) oxygen,
  (ii) hydrogen.

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

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

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

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

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

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

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

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

  .……………………………………………………………………………………………... [5] 

(b) Write a chemical equation for any one of these reactions.

  ……………………………………………………………………………………………... [1]
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8 A mixture Z was made by dissolving two salts, X and Y, in water. A series of reactions 
was carried out on mixture Z as shown below.

(a) Identify the four ions that are present in mixture Z. Justify your answers.               [4] 

Ions Formula Reasons

1 

2 

3 

4 

Mixture Z
add excess 

dilute nitric acid Gas A white 
precipitate

limewater

add silver nitrate 
solution white 

precipitate

Gas B
pungent smell, turns damp 

red litmus paper blue

dirty green 
precipitate

brown 
precipitate

add excess sodium 
hydroxide solution

exposed to air
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 (b) Predict what would be observed if excess ammonia solution was added to a sample 
  of mixture Z. 
      
  ………………………………………………………………………………………………….

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

(c) No reaction was observed when ammonia solution was added to aqueous solution of 
  salt Y. 

Give the names of salts X and Y.

X : ……………………………………………………………………………………………...

Y : …………………………………………………………………………………………. [2]

- End of Section A -
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Section B [20 marks] 
Answer any two questions. 

Write your answers in the spaces provided on the question paper.

9 Fig. 9.1 shows the structures of calcium chloride and chlorine gas. 

Fig. 9.1

  
 (a) Chlorine exists as two isotopes, Cl and Cl. 
  Describe the similarities and differences between these two isotopes.  

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

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

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

(b) Calcium reacts with chlorine atoms to form calcium chloride. 
  Fig. 9.2 shows the physical properties of calcium chloride and chlorine.

conductivity boiling point/ OC

calcium chloride
conducts in molten 
state but not in solid 
state

1935

chlorine gas does not conduct 
electricity -34

Fig. 9.2
   
  (i) Predict and explain the electrical conductivity of strontium chloride.

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

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

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

35 37

calcium chloride chlorine gas
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(ii) Explain how a calcium atom combines with chlorine atoms to form calcium 
   chloride. Your answer should include:

electronic structures of atoms
force of attraction in the compound

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

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

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

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

(iii) Give a reason why chlorine gas has such a low boiling point.

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

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

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

[Total : 10 marks]
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10 (a) Duralumin is an alloy made up mainly of aluminium and copper atoms.
  
  Fig. 10.1 shows how the strength of duralumin changes with the different 
  percentage of copper added. 

Fig. 10.1

  (i) Using the information from Figure 10.1, estimate the percentage of copper that 
   will produce the strongest duralumin mixture.

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

  (ii) Explain, with the aid of a well-labelled diagram of duralumin, why it is stronger 
   than pure aluminium.

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

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

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

Strength of alloy 

Percentage of copper 

1 2 3 4 5 6 7 8 

Strength of alloy

Percentage of copper

1  2  3  4   5  6  7  8
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 (b) Fig. 10.2 shows the results of an experiment in which four metals are placed 
  in solutions of other metal nitrates. 

Solution Metals added
Metal 

nitrate Colour Calcium Chromium Cobalt Copper

Calcium 
nitrate Colourless No reaction No reaction No 

reaction
No reaction

Chromium 
(III) nitrate Green

Colourless 
solution 
and grey 
solid

No reaction
No
reaction No reaction

Cobalt (II) 
nitrate Pink 

Colourless 
solution 
and grey 
solid

Green solution 
and grey solid

No 
reaction No reaction

Copper(II) 
nitrate blue

Colourless 
solution 
and
reddish-
brown solid

Pink 
solution 
and
reddish-
brown 
solid

No reaction

Fig. 10.2

  (i) Arrange the four metals in order of their reactivity starting with the most reactive. 

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

  (ii) Predict two observations when chromium is added to copper(II) nitrate solution.

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

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

   ………………………………………………………………………………………… [2]
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 (c) One possible chemical reaction between metal Y and the solution of salt X is as 
  follows:

Y + X(NO3)2 X + Y(NO3)2 

  
  (i) Complete the table below with the missing information.

[2] 

  (ii) Using the data above, explain whether Y is an oxidizing or a reducing agent.

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

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

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

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

[Total : 10 marks]

formula oxidation state of Y

Y

Y(NO3)2
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11 Poly(methyl methacrylate) is formed by addition polymerisation. 
Its structure is shown below. 

  

 (a) (i) Draw the structure of the monomer of poly(methyl methacrylate).

[1]

  (ii) Explain why and how the monomer drawn in (a)(i) can undergo addition 
polymerisation to form poly(methyl methacrylate). 

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

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

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

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

(b) Ethanol can be obtained from glucose through the process of fermentation. One of 
  the conditions of this process is having an anaerobic environment. Otherwise, 
  substance X will be produced instead.

  (i) Write the chemical equation for fermentation of glucose.

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

  (ii) Draw the structural formula of substance X.

[1]
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  (iii) Describe a laboratory experiment to differentiate ethanol and substance X. 

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

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

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

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

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

  (iv) A student carries out fermentation in a laboratory. To speed up the process, he 
heats up the mixture to 100 C. Explain why he will not obtain ethanol.

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

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

  (v) State one use of ethanol. 

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

[Total : 10 marks]

- End of Paper –  
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DATA SHEET

Colours of some common metal hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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Bukit Batok Secondary School
Sec 4 Express, 5 Normal (Academic)
Science (Chemistry) 

PRELIMINARY EXAMINATIONS 2018 
ANSWERS

Paper 1 : Multiple Choice Questions (20 marks)

21 D Sugar = C6H12O6 where carbon, hydrogen and oxygen atoms are chemically 
bonded together

22 C 

Conc sulfuric acid H2SO4 dries acidic gases (so they don’t react).
Upward delivery is used to collect gases which are less dense than air.

NH3 will react with conc H2SO4 though it can be collected via upward delivery.
CO2, H2 and O2 will not react with conc H2SO4 thus can be dried & collected.
Only H2 is less dense than air to be collected via upward delivery method.

23 C Melting point of substance is to be <-150oC and boiling point <-100oC.

24 C Different substances have different solubility in different solvents.

25 D Y – from Group VI because it has 6 valence electrons
Z – from Group VII because it gas 7 valence electrons

26 B 
Hydroxide ion = OH-

There are 8 protons in oxygen and 1 proton in hydrogen atoms = 9 protons
F- ion has 9 protons (each fluorine atom has 9 protons, it takes in 1 electron to
form a fluoride ion, proton number is not affected thus remains the same).

27 B Rubidium chloride is made up of Rb+ and Cl- ions thus RbCl.
Group I metals have low melting point and are soluble in water.

28 D Acidic oxide (CO2) and amphoteric oxides (Al2O3 and ZnO) can react with NaOH 
which is a base.

29 A R is a solid which can react with solution S in a neutralisation reaction.
Thus R = insoluble metal oxide (ie a solid) and S = acid (solution)

30 D BaCl2 gives white precipitate = SO42- present
White precipitate soluble in excess aq NH3 = Zn2+ ion present

31 B 
No of moles of Mg = mass ÷ molar mass = 6g ÷ 24 = 0.250 mol
1mol Mg produces 1mol H2
Volume of H2 = no of moles x molar volume

= 0.250 mol x 24 dm3 = 6 dm3

32 D 

Fe2O3 + 3CO 2Fe + 3CO2

Answer is NOT (B) because LIME is used to remove acidic impurities, not 
limestone. LIME is produced of heat limestone.
CaCO3 CaO + CO2
CaO + SiO2 CaSiO3

33 D 30% of O2 will be used up, 70% of air left.

34 C 
(A) formation of bond = exothermic
(B) rusting = exothermic
(C) melting (ice absorb heat) = endothermic
(D) H2 combust in O2 to form H2O = exothermic

35 D Na atom (2.8.1) loses 1 electron to form Na+ ion (2.8).
Loss of electrons = oxidation

36 B ½ volume of CO2 produced , thus ½ mass of limiting reactant (MgCO3) used.
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21 D Sugar = C6H12O6 where carbon, hydrogen and oxygen atoms are chemically 
bonded together

22 C 

Conc sulfuric acid H2SO4 dries acidic gases (so they don’t react).
Upward delivery is used to collect gases which are less dense thannnnnn aaaaaair.
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26 B 
Hydroxide ion = OH-

There are 8 protons in oxyygen and 1 proton in hyh drogen atomsssss = 999999 protoooooonsnsnsnsnsns
F- ion has 9 protons (each fluorine atom has 9 pprotons, it takeees innnnnn 111 electron to
form a fluoride ion, proton number is not affected thus remainssssss ththththththeeeeee same).

27 B Rubidium chloride is made up of Rb+ and Cl-ll ionss tthuhus RbCl.
Group I metals have low melting pooint and arre e sosolulublb e e in water.

28 D Acidic oxide (CO2) and ammphphototerericic oxidedes s (A(AAll2OO33 anaa d ZnO) can react with NaOH 
whhich is a base.

29 A R is a solid which can reactct wwiti h sosolulutitionono SS iinn a neutralisation reaction.
Thus R = insoluble metalal ooxixidede (ieie aa ssololidid) ) anana d S = acid (solution)

30 D BaCl2 gives white precipipititatattee == SOO4422-- present
White prprececipipittatate soluublblee ininn eexcxcess aq NH3 = Zn2+ ion present

31 B 
Noo oof f mooleles s of MMgg == mamassss ÷÷ mmolar mass = 6g ÷ 24 = 0.250 mol
1mmolol MMgg prodducuceses 11momool l HH2
Volume of f HH2 == nono oof f mom les x molar volume

== 0.250 mol x 24 dm3 = 6 dm3

32 D 

FeFee2OO33 ++ 3C3CO O 2Fe + 3CO2

AAnsnswewer r isis NOT (B) because LIME is used to remove acidic impurities, not 
limemeeststone. LIME is produced of heat limestone.
CaCO3 CaO + CO2
CaO + SiO2 CaSiO3
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37 A Smallest molecules = lowest boiling point range

38 C Complete combustion produce carbon dioxide and water.

39 C Oxidation of ethanol to ethanoic acid produces water.

40 B It has C=C and carboxyl group (COOH).

Paper 3 Section A : Short Answer Questions (45 marks)

1a. Nitrogen 1m

1b. Gas : Sulfur dioxide (sulfur trioxide)

gas 1m
source 1m

Source : Burning of coal in power stations / factories

Gas : Carbon monoxide
Source : Incomplete combustion of carbon-containing fuels in vehicles

Gas : Oxides of nitrogen
Source : Produce when oxygen and nitrogen react at high temperature 

when fuel is burned/combusted in vehicle engines

2a. filtration 1m

2b. No. no mark
The purity of the liquid is determined by the fixed boiling point.
OR
The universal indicator remains green can only prove that the liquid has 
a neutral pH (pH 7).
OR
The universal indicator can only prove whether the solution is acidic or 
alkaline, but cannot show whether the water is pure. either 1m

2c. Changes to spacing
The spacing decreases, from moving far apart to closely packed.  

Changes to movement
The movement slows down, from moving randomly at high speeds to 
sliding past one another in random motion.

1m

1m

3a. Ammonium nitrate and water 1m

3b. Endothermic. 1m
When ammonium salts react with water, the reaction take in / absorb 
energy from surrounding, causing surrounding temperature to drop / 
decrease. 1m

4ai. Mr of HNO3 = 1 + 14 + 3(16) = 63 1m

4aii. Concentration of HNO3 = concentration in g/mol ÷ molar mass
= 126 g/mol ÷ 63
= 2.00 mol/dm3 1m
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2a. filtration 1m

2b. No. nnnnon  mark
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The universal indicator remains green can only prove thahat the liquididididdd hhhhhhaaaaasa  
a neutral pH (pH 7).
OR
The universal indicator can onlnly y provove whw etheer ththe e sosolulutitiono  is acidic or 
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The spacing decreases, fromm mmovo ining g fafar r apaparartt totoo closely packed.  

Changes too momovevemem nt
The moovevementnt slslows dodownwn, frfromom mmoving randomly at high speeds to 
sliding papast oone anonoththerer iin n raraandndom motion.
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3b. Endothheermimic. 1m
When ammonium salts react with water, the reaction take in / absorb
energy from surrounding, causing surrounding temperature to drop / 
decrease 1m
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4bi. No of moles of HNO3 = concentration x volume
= 2.00 mol/dm3  x  (500/1000) dm3

= 1.00 mol

2 mol of HNO3 reacts with 1 mol of MgCO3
1.00 mol of HNO3 reacts with 0.500 mol of MgCO3

Mass of MgCO3 = no of moles x molar mass
= 0.500 mol  x  [24 + 12 + 3(16)]
= 42 g

1m

1m
ecf if 1st 1m 

wrong
overall -1 if any answer not in 3sf

4bii. 2 mol of HNO3 produces 1 mol of CO2
1.00 mol of HNO3 produces 0.500 mol of CO2

Volume of CO2 = no of moles x molar volume
= 0.500 mol  x  24 dm3

= 12 dm3 1m

4c. Concentration = no of moles ÷ volume
= 1.0 mol ÷ 2 dm3

= 0.500 mol/dm3 1m

5a. Pale yellow / yellowish-green gas 1m

5b. X could be bromine since it is a liquid. 

It is more reactive than iodine since it is able to displace iodine.

But it is less reactive than Y since it reacts less vigorously with
sodium hydroxide.

1m

1m

1m

5ci. All of them have seven valence electrons. 1m

5cii. 2NaOH + X2 NaX + NaOX + H2O (or use Br for X) 1m

6a. No. Lead (II) sulfate produced is an insoluble salt / there is mass of lead 
(II) sulfate left.

1m

6bi. No. Ethanoic acid is weak acid but nitric acid is a strong acid. 1m

It has / produces lesser H+ ions per unit volume compared to nitric acid. 1m
(Frequency of collisions is lesser thus reaction is slower)

6bii.

1m

Experiment III
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4c. Concentration = no of moles ÷ volume
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1m
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6c. (1) Add excess lead (II) carbonate to nitric acid. 1m
(2) Filter to remove excess lead (II) carbonate.

Obtain the filtrate, lead (II) nitrate. (not necessary) 1m
(3) Heat lead (II) nitrate solution till saturation.

Leave to cool for crystals to form. 1m
(4) Filter out the crystals.

Pat dry between filter papers 1m

7a. Both propane and propene reacts with excess oxygen to produce 
carbon dioxide and water. 1m

Both undergoes incomplete combustion to produce carbon monoxide 
and water. 1m

Propane does not react with hydrogen. 1m

Propene reacts with hydrogen at (200 oC with nickel catalyst) to 
produce propane.

1m
have ( ) 1m

7b. 2C3H6 + 9O2 2 + 6H2O 
2C3H8 + 10O2 2 + 8H2O 
2C3H6 + 6O2 2O 
2C3H8 + 7O2 2O
C3H6  +  H2  C3H8 either eqn 1m

8a. Ions Formula Reasons

1 Fe2+
green precipitate formed after adding 
sodium hydroxide which turned brown 
over time

2 ammonia gas produced when sodium 
hydroxide is added

3 carbon dioxide produced after adding 
nitric acid

4 Cl- white precipitate formed after adding 
silver nitrate

each formula 
+ reason 1m

total 4m

8b. Dirty green precipitate formed which is insoluble in excess aqueous 
ammonia. 1m
Turns brown on standing / when exposed to air bonus 1m

8c. X = iron (II) chloride 1m
Y = ammonium carbonate 1m

Explanation: 
Possible answers are 

(a) iron (II) chloride and ammonium carbonate
(b) iron (II) carbonate and ammonium chloride

However, iron (II) carbonate is an insoluble salt (both X and Y dissolve).
Also, no reaction when aq NH3 added to Y so Y is an ammonium salt.
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8b. Dirty green prececippittatata e e fofoormrmed which is insoluble in excess aqueous
ammom ninia.aa 1m
Tuurnrns s brbrb owwn n onon sstatandnding / when exposed to air bonus 1m

8c. X = irronon ((III) ) chchlol ride 1m
Y = ammomonin um carbonate 1m

Explanation: 
Possible answers are

 
320



5

Paper 3 Section B : 3 Questions choose 2 (20 marks)

9a. Both have 17 protons. 1m

They have different number of neutron / atomic mass. 1m

Cl   has 18 neutrons/ mass number of 35.
Cl   has 20 neutrons/mass number of 37. 1m

9bi. Strontium chloride conducts in molten state but not in solid state. no marks
The ions (Sr2+ and Cl-) are mobile in molten state. 1m
But they cannot move (and are fixed in positions) when in solid state. 1m

9bii. Calcium atom has an electronic configuration of 2.8.8.2. 
Chlorine has an electronic configuration of 2.8.7. 1m

Each calcium atom transfers two valence electrons to 2 chlorine atoms. 1m

Ca2+ and Cl- ions are formed which are attracted by electrostatic forces 
of attraction. 1m

9biii. Weak intermolecular force between chlorine molecules required 
little amount of energy to overcome. 

1m
1m

10ai. 4% 1m

10aii.

1m

Copper atoms is bigger than aluminium atoms thus they disrupt the 
orderly arrangement of aluminium atoms and prevent them from sliding. 1m

10bi. Calcium > chromium > cobalt > copper 1m

10bii. Blue solution turns green. 1m
Brown solids formed. 1m

10ci. Y:       0
Y(NO3)2 :   +2

1m
1m

10cii. It is a reducing agent. no marks

Y is oxidised as the oxidation state of Y increases from 0 in Y to +2 in 
Y(NO3)2. 1m

Y reduces X(NO3)2 by decreasing the oxidation state of X from +2 to 0 
in X. 1m

35

37

copper atoms

aluminium atoms
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9bi. Strontium chloride conducts in molten state but not in solid state. no marks
The ions (Sr2+ and Cl-ll ) are mobile in molten state. 1m
But they cannot move (and are fixed in positions) when in solid state. 1m
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11ai.

1m

11aii. At high temperature and pressure (and in the presence of a catalyst),
the carbon-carbon double bonds of the monomer break / the 
monomer has C=C bonds which break. 1m

Each monomer forms single bonds and joins with two other monomers. 
form the polymer, poly(methyl methacrylate). 1m

11bi. C6H12O6 2H5OH + 2CO2 1m

11bii.

1m

11biii. Add potassium manganate(VII) to both substances. 1m
If it turns from purple to colourless, it is substance is ethanol. 1m
If it remains purple, it is substance X. 1m

Also accept –
Use of blue litmus paper 
X turns blue litmus paper red
Blue litmus paper remains blue if its ethanol.

Add suitable metal / metal carbonate
If susbstance X, effervescence seen.
H2 produced with caused lighted splint to extinguish with pop sound (if 
use metal)
CO2 produced which formed white precipitate in limewater (if use metal 
carbonate)

11biv. When the mixture is heated, the yeast denatures and stops the reaction. 1m

11bv. Solvent in paints and varnishes
Manufacture of perfumes, detergent, deodorants etc.
Found in alcoholic drinks like beer, wines and spirits
Used in preparation of ethanoic acid 
(Any one) 1m
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Bukit Batok Secondary School
Sec 4 Express, 5 Normal (Academic)
Science (Chemistry) 

PRELIMINARY EXAMINATIONS 2018 
ANSWERS

Paper 3 Section A : Short Answer Questions (45 marks)

1a. Nitrogen 1m

1b. Gas : Sulfur dioxide (sulfur trioxide)

gas 1m
source 1m

Source : Burning of coal in power stations / factories

Gas : Carbon monoxide
Source : Incomplete combustion of carbon-containing fuels in vehicles

Gas : Oxides of nitrogen
Source : Produce when oxygen and nitrogen react at high temperature 

when fuel is burned/combusted in vehicle engines

2a. filtration 1m

2b. No. no mark
The purity of the liquid is determined by the fixed boiling point.
OR
The universal indicator remains green can only prove that the liquid has 
a neutral pH (pH 7).
OR
The universal indicator can only prove whether the solution is acidic or 
alkaline, but cannot show whether the water is pure. either 1m

2c. Changes to spacing
The spacing decreases, from moving far apart to closely packed.  

Changes to movement
The movement slows down, from moving randomly at high speeds to 
sliding past one another in random motion.

1m

1m

3a. Ammonium nitrate and water 1m

3b. Endothermic. 1m
When ammonium salts react with water, the reaction take in / absorb 
energy from surrounding, causing surrounding temperature to drop / 
decrease. 1m

4ai. Mr of HNO3 = 1 + 14 + 3(16) = 63 1m

4aii. Concentration of HNO3 = concentration in g/mol ÷ molar mass
= 126 g/mol ÷ 63
= 2.00 mol/dm3 1m

4bi. No of moles of HNO3 = concentration x volume
= 2.00 mol/dm3  x  (500/1000) dm3

= 1.00 mol 1m
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Source : Burning of coal in power stations / factories

Gas : Carbon monoxide
Source : Incomplete combustion of carbon-containing fuels in vehicles

Gas : Oxides of nitrogen
Source : Produce when oxygen and nitrogen react at high tempppererererereratatatatatatururururururee e e e e 

when fuel is burned/combusted in vehicle engines

2a. filtration 1m

2b. No. nnonnonono mmmmmmark
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OR
The universal indicator remains grg een can only provee that the liquid hhhhhhassssss 
a neutral pH (pH 7).
OR
The universal indicator can only prove whether the soluutitt onon is acidic or 
alkaline, but cannot show whetheer r ththe waw teer is pure.. either 1m

2c. Changes to spacing
The spacing decreases, from movini g far apaparart t t toto cclolosely packed.  

Changes to movement
The movement slows down, fromm mmmovoving rarandn omly at high speeds to 
sliding past onee anonoththere  in rarandndomomm mmoto ion.

1m

1m

3a. Ammonin umm nittraratete andnd wwatater 1m

3b. Endothherere mimic.c. 1m
When ammmmonono iuiumm salts react with water, the reaction take in / absorb
energy frommm sus rrounding, causing surrounding temperature to drop / 
decrease. 1m
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2 mol of HNO3 reacts with 1 mol of MgCO3
1.00 mol of HNO3 reacts with 0.500 mol of MgCO3

Mass of MgCO3 = no of moles x molar mass
= 0.500 mol  x  [24 + 12 + 3(16)]
= 42 g

1m
ecf if 1st 1m 

wrong
overall -1 if any answer not in 3sf

4bii. 2 mol of HNO3 produces 1 mol of CO2
1.00 mol of HNO3 produces 0.500 mol of CO2

Volume of CO2 = no of moles x molar volume
= 0.500 mol  x  24 dm3

= 12 dm3 1m

4c. Concentration = no of moles ÷ volume
= 1.0 mol ÷ 2 dm3

= 0.500 mol/dm3 1m

5a. Pale yellow / yellowish-green gas 1m

5b. X could be bromine since it is a liquid. 

It is more reactive than iodine since it is able to displace iodine.

But it is less reactive than Y since it reacts less vigorously with
sodium hydroxide.

1m

1m

1m

5ci. All of them have seven valence electrons. 1m

5cii. 2NaOH + X2 NaX + NaOX + H2O (or use Br for X) 1m

6a. No. Lead (II) sulfate produced is an insoluble salt / there is mass of lead 
(II) sulfate left.

1m

6bi. No. Ethanoic acid is weak acid but nitric acid is a strong acid. 1m

It has / produces lesser H+ ions per unit volume compared to nitric acid. 1m
(Frequency of collisions is lesser thus reaction is slower)

6bii.

1m

6c. (1) Add excess lead (II) carbonate to nitric acid. 1m
(2) Filter to remove excess lead (II) carbonate.

Obtain the filtrate, lead (II) nitrate. (not necessary) 1m
(3) Heat lead (II) nitrate solution till saturation.

Leave to cool for crystals to form. 1m
(4) Filter out the crystals.

Pat dry between filter papers 1m

Experiment III
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= 0.500 mol  x  24 dm3

= 12 dm3 1m

4c. Concentration = no of moles ÷ volume
= 1.0 mol ÷ 2 dm3

= 0.500 mol/dm3 1m

5a. Pale yellow / yellowish-green gas 1m1m

5b. X could be bromine since it is a liquid. 
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sodium hydroxide.

1m

1m

1m

5ci. All of them have seven valence electrons. 1m

5cii. 2NaOH + X2 NaX + NaOX + HH22OO (oor r usse Br for XX)) 1m

6a. No. Lead (II) sulfate produced is ann iinsnsololubu le ssalalt t / / ththerere e isis mass of lead
(II) sulfate left.

1m

6bi. No. Ethanoic acid is weak acid bbutut nnititriric c acacidid iiss a a ststrong acid. 1m

It has / producees s leesssserer H+ ioonsns pperer uunit volume compared to nitric acid. 1m
(Frequencyy of coollllisisiions iis s lelesssserer tthuhus s reaction is slower)

6bii.

Experiment III
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7a. Both propane and propene reacts with excess oxygen to produce 
carbon dioxide and water. 1m

Both undergoes incomplete combustion to produce carbon monoxide 
and water. 1m

Propane does not react with hydrogen. 1m

Propene reacts with hydrogen at (200 oC with nickel catalyst) to 
produce propane.

1m
have ( ) 1m

7b. 2C3H6 + 9O2 2 + 6H2O 
2C3H8 + 10O2 2 + 8H2O 
2C3H6 + 6O2 2O 
2C3H8 + 7O2 2O
C3H6  +  H2  C3H8 either eqn 1m

8a. Ions Formula Reasons

1 Fe2+
green precipitate formed after adding 
sodium hydroxide which turned brown 
over time

2 ammonia gas produced when sodium 
hydroxide is added

3 carbon dioxide produced after adding 
nitric acid

4 Cl- white precipitate formed after adding 
silver nitrate

each formula 
+ reason 1m

total 4m

8b. Dirty green precipitate formed which is insoluble in excess aqueous 
ammonia. 1m
Turns brown on standing / when exposed to air bonus 1m

8c. X = iron (II) chloride 1m
Y = ammonium carbonate 1m

Explanation: 
Possible answers are 

(a) iron (II) chloride and ammonium carbonate
(b) iron (II) carbonate and ammonium chloride

However, iron (II) carbonate is an insoluble salt (both X and Y dissolve).
Also, no reaction when aq NH3 added to Y so Y is an ammonium salt.
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2C3H8 + 10O2 2 + 8H2O 
2C3H6 + 6O2 2O 
2C3H8 + 7O2 2O
C3H6 +  H2 C3H8 eitheererererer eqn 1m

8a. Ions Formula Reasons

1 Fe2+
green precipitate formed after adding 
sodium hydroxide which turned brown
over time

2 ammonia gas produced when sodididiiiiumumumumumumumumummumumumummmmmumummmmmummmummmummmmmmmmmmmmmmmmmmmmmummmmmmmmmmummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 
hydroxide is added

3 carbon dioxide produced after adddddddidididiidiidididddidididididdididddiddidddddididididddidddiddddddidddddidiiiiiiddiiiiiidiiiiiiiiiiiiiiiiiiiiiiiingngngnngngngngngngngngngngngngngngnggngngngngngngngnggngggngngngngnnngngnggngggngngnnnnngnnngngggggnnnnggggnngnggnggggggngngnnggggngngnnnnggggngnnnngggggggggggngggggggggnggngggggggngnnggggngggggggggg 
nitric acid

4 Cl- white precipi itate formed after addddding 
silver nitrate

eaaaaaachchchchchch ffffffoooooro mula 
+ rrrrrreeaeaeaeaeason 1m

total 4m

8b. Dirty green precipitate formed whihichch is ininsooluble in eexcxcesesss s aqaqueous
ammonia. 1m
Turns brown on standing / when expososeded to aiairr bonus 1m

8c. X = iron (II) chloride 1m
Y = ammonium carbonate 1m

Explanation: 
Possible ansnswew rss aare 

(a) ironon ((IIII)) chloriridede aandnd ammmmm onium carbonate
(b)(( iron (II) cacarbrbononatate e anannd d ammonium chloride

Howevever,, iiroroon n (I(II)I) ccarrbobonanatete is an insoluble salt (both X and Y dissolve).
Also, nono rrreae ctcttioion n whwhenen aq NH3 added to Y so Y is an ammonium salt.
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Paper 3 Section B : 3 Questions choose 2 (20 marks)

9a. Both have 17 protons. 1m

They have different number of neutron / atomic mass. 1m

Cl   has 18 neutrons/ mass number of 35.
Cl   has 20 neutrons/mass number of 37. 1m

9bi. Strontium chloride conducts in molten state but not in solid state. no marks
The ions (Sr2+ and Cl-) are mobile in molten state. 1m
But they cannot move (and are fixed in positions) when in solid state. 1m

9bii. Calcium atom has an electronic configuration of 2.8.8.2. 
Chlorine has an electronic configuration of 2.8.7. 1m

Each calcium atom transfers two valence electrons to 2 chlorine atoms. 1m

Ca2+ and Cl- ions are formed which are attracted by electrostatic forces 
of attraction. 1m

9biii. Weak intermolecular force between chlorine molecules required 
little amount of energy to overcome. 

1m
1m

10ai. 4% 1m

10aii.

1m

Copper atoms is bigger than aluminium atoms thus they disrupt the 
orderly arrangement of aluminium atoms and prevent them from sliding. 1m

10bi. Calcium > chromium > cobalt > copper 1m

10bii. Blue solution turns green. 1m
Brown solids formed. 1m

10ci. Y:       0
Y(NO3)2 :   +2

1m
1m

10cii. It is a reducing agent. no marks

Y is oxidised as the oxidation state of Y increases from 0 in Y to +2 in 
Y(NO3)2. 1m

Y reduces X(NO3)2 by decreasing the oxidation state of X from +2 to 0 
in X. 1m

35

37

copper atoms

aluminium atoms
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But they cannot move (and are fixed in positions) when in solid state. 1m

9bii. Calcium atom has an electronic configuration of 2.8.8.2. 
Chlorine has an electronic configuration of 2.8.7. 1m

Each calcium atom transfers two valence electrons to 2 chlorine atommmmmmsss.s.s.s. 1m

Ca2+ and Cl- ions are formed which are attracted by electrostatttttticicicicicic ffffffororororororcecececececes sssss
of attraction. 1m1m1m1m1m1m

9biii. Weak intermolecular force between chlorine molecules rererererereeeeeeeeeeeeeeeeeeeeququququququuquququququququuququququququququququuququququququququqquuquuqquuquququqquuuuquququququuquqquqqquququuquqququqquququqqquqquqqquqqquqququuuquuuuiriririrrirrriririrrirrrrirriririrrrirrirrrrirrrrrrrrrirrriririrrrririrrrrrirrrrririrrirriiiiriiriirrrriiiiiiriiirededededededededededededdeddedddedededededeedeededededdededeeededededddededeededededededededeeddededededdedededeeeeedddddededededededdededddededdedddeeeededdedddddeeddddddededeedeeeeeeeeeeeedeeeeeeeeed  
little amount of energy to overcome. 

1m
1m11111

10ai. 4% 1m

10aii.

1m

Copper atoms is bigger than allummininiuium m atatomoms s ththusus they disrupt the
orderly arrangement of aluminiiumumu atotomsms aandnd pprevevev nt them from sliding. 1m

10bibb . Calcium > chroomim umum >> cobbalalt t >> cocooppppere 1m

10bii. Blue solutioionn tuturns grgreeeen.n. 1m
Brown solids formemed.d. 1m

10ci. Y:      00
Y(NO3)2 ::  +2+2+

1m
1m

10cii. It is a reducing agent. no marks

copper atoms

aluminniuium m ata omoms
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11ai.

1m

11aii. At high temperature and pressure (and in the presence of a catalyst),
the carbon-carbon double bonds of the monomer break / the 
monomer has C=C bonds which break. 1m

Each monomer forms single bonds and joins with two other monomers. 
form the polymer, poly(methyl methacrylate). 1m

11bi. C6H12O6 2H5OH + 2CO2 1m

11bii.

1m

11biii. Add potassium manganate(VII) to both substances. 1m
If it turns from purple to colourless, it is substance is ethanol. 1m
If it remains purple, it is substance X. 1m

Also accept –
Use of blue litmus paper 
X turns blue litmus paper red
Blue litmus paper remains blue if its ethanol.

Add suitable metal / metal carbonate
If susbstance X, effervescence seen.
H2 produced with caused lighted splint to extinguish with pop sound (if 
use metal)
CO2 produced which formed white precipitate in limewater (if use metal 
carbonate)

11biv. When the mixture is heated, the yeast denatures and stops the reaction. 1m

11bv. Solvent in paints and varnishes
Manufacture of perfumes, detergent, deodorants etc.
Found in alcoholic drinks like beer, wines and spirits
Used in preparation of ethanoic acid 
(Any one) 1m
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1m

11aii. At high temperature and pressure (and in the presenencece oof aa catalyystst)),,
the carbon-carbon double bonds of the monomerr brbrbrbrbrbrbbbrbbbbbbbbrrbbbbrbbbbbrbbrbrbbbbbrbrrbbbrbbbrrrrrbbbbbbbrrrbbbbbbbrrrrreaeaeaeaaaaaaaaaaaaakkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk / ////////////////////////////////// ththththe
monomer has C=C bonds which break. 1m
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form the polymer, poly(methyl methacrylate). 1m

11bi. C6H12O6 2H5OH + 2CO2 1m

11bii.

1m

11biii. Add potassium mangananatate(e(VIVII)) tto o bobothth ssububstances. 1m
If it turns from purple too ccololouourlesss,s iit is substance is ethanol. 1m
If it remam inins s pupurple, , itit iis s susubsbstance X. 1m

AlAlsoso aaccc ept  ––
Use of blblueue llititmumuss papaper 
X X tuturnns s blblue lititmumuss paper red
BlBluee llititmumus s papaper remains blue if its ethanol.

AdAddd susuititable metal / metal carbonate
Iff ssususbstance X, effervescence seen.
H2 produced with caused lighted splint to extinguish with pop sound (if 
use metal)
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GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA2

1 Silver chloride is insoluble in water.

Silver chloride is made by adding 20.0 cm3 of aqueous silver nitrate to 20.0 cm3 of 
dilute hydrochloric acid.

Which pieces of apparatus are needed to obtain solid silver chloride from aqueous 
silver nitrate and dilute hydrochloric acid?

1 2 3 4 5

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

2 The diagram below shows the arrangement of gases in a balloon. 

          Which pair of gases could be in the balloon?

A argon and hydrogen chloride
B argon and nitrogen
C hydrogen and nitrogen
D hydrogen chloride and nitrogen
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GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA3

3 Salt can be separated from sand by using the processes shown. 

What is the correct order for the processes?

first                                                                                  last
A filter dissolve evaporate crystallise
B dissolve evaporate crystallise filter
C dissolve evaporate filter crystallise
D dissolve filter evaporate crystallise

4 A mixture containing equal volumes of two liquids that mix completely but do not
react together is placed in the apparatus shown and heated until the thermometer 
first shows a steady reading.

At which position will there be the highest proportion of the liquid with the lower 
boiling point?

5 Which of the following changes will result in the particles moving at a higher speed?

A I2 (g) I2 (s)
B CO2 (s) CO2 (g)
C H2O (l) H2O (s)
D N2 (g) N2 (l)

heat

thermometer

A

B

C

D

water out

cold water in
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GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA4

6 An imaginary element Gemsium(Gm) contains 111 protons and 141 neutrons.

Which one of the following represents an atom of Gemsium?

A Gm

B Gm

C Gm

D Gm

7 The nucleon number and proton number of an atom of P and atom of Q are shown.

P Q
nucleon number 85 80
proton number 37 35

Which statement about P and Q is correct?

A An atom of P has fewer electrons than an atom of Q.
B An atom of P has more neutrons than an atom of Q.
C P is above Q in the same group of the Periodic Table.
D P is in the same period in the Periodic Table as Q.

8 A molecule of arsenic bromide, AsBr3, has the structure shown.

Which properties could be correct for arsenic bromide?

melting point/oC electrical conductivity
at room temperature

A
B
C
D

31
39

650
755

does not conduct
conducts
conducts

does not conduct

141
30

141
111
111
141
252
111
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GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA5

9 A student thinks that element Q is a metal because it has a high melting point and a 
high boiling point.

What other properties could element Q have if it is a metal?

1 Q conducts electricity when solid.
2 Q forms an acidic oxide, QO2.
3 Q is malleable.

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

10 In the Periodic Table, caesium, lithium and sodium are in the same group. 

Which statement about caesium is likely to be correct? 

A It forms a nitrate, Cs(NO3)2.
B It forms an insoluble hydroxide. 
C It has a density greater than potassium. 
D It reacts slowly with water at room temperature. 

11 Astatine is at the bottom of Group VII in the Periodic Table. 

Which of the following is a property of astatine?

A It forms a basic oxide.
B It is a good conductor of electricity.
C It forms a covalent compound of formula NaAt.
D It is displaced by chlorine from aqueous potassium astatide.

12 When two aqueous solutions are mixed in a test-tube, a reaction occurs and the 
test-tube feels hot.

Which statement is correct?

A An exothermic reaction takes place as the reacting chemicals gain energy. 
B An exothermic reaction takes place as the reacting chemicals lose energy.
C An endothermic reaction takes place as the reacting chemicals gain energy.
D An endothermic reaction takes place as the reacting chemicals lose energy.

13 2.0 g of magnesium are completely burnt in pure oxygen.

2Mg  +  O2 2MgO

Which volume of oxygen is used in this reaction at room temperature and pressure?

A 0.5 dm3 B 1.0 dm3

C 1.5 dm3 D 2.0 dm3
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GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA6

14 Iron is produced in a blast furnace as shown in the diagram below.

blast furnace

Which statement about this process is correct?

A Carbon is oxidised to carbon dioxide.
B Carbon monoxide is produced by the thermal decomposition of calcium 

carbonate.
C Haematite is reduced by calcium carbonate.
D Impurities are removed by the hot air blast.

15 The diagram below shows some of the reactions of solution X.

Which of the following the substance(s) is/are present in solution X?

A copper(II) nitrate only
B ammonium chloride only
C zinc nitrate and copper(II) nitrate
D ammonium chloride and copper(II) chloride

waste gases

raw materials

hot air

slag

molten iron

solution X blue 
precipitate

gas that turns 
damp red 
litmus blue

aqueous 
sodium 

hydroxide

heatacidified aqueous 
silver nitrate

white 
precipitate
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GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA7

16 Zinc powder was added to excess dilute sulfuric acid at room temperature. The 
volume of hydrogen gas produced was measured over a period of time.

The graph labelled experiment 1 shown below was obtained.

Which change was made to obtain the results shown in experiment 2?

A Half the mass of zinc granules was used.
B Half the concentration of dilute sulfuric acid was used.
C Larger zinc strip of the same mass was used.
D Dilute sulfuric acid at lower temperature was used.

17 Crude oil is fractionally distilled into useful fractions.

Which option matches the fraction to its use?

18 Many countries have taken measures to ensure that the amount of sulfur in 
unleaded petrol and diesel fuels are kept low.

Which of the following could be the reason for such measures?

A To cut down the amount of fuel used in vehicles.
B To reduce the acidity of the rain.
C To reduce incomplete combustion.
D To prevent the pH of soil from increasing.

fraction use
A bitumen feedstock for the petrochemical industry
B diesel oil fuel for aircraft engines
C petrol fuel for engines in buses, lorries and trains
D petroleum gas fuel for cooking and heating

experiment 1

experiment 2

time

volume of 
hydrogen 

gas
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GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA8

19 Which reaction describes the following equation?

C15H32 C10H22 +  C3H6 + C2H4

A addition B cracking
C oxidation D substitution

20 The table shows the observations made when an organic compound X reacts with 
aqueous bromine and acidified potassium manganate (VII).

reagent observation

aqueous bromine no change

acidified potassium manganate(VII) purple solution turns colourless

What is compound X?

A ethane B ethanoic acid
C methanol D propene

End of paper
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2     GMS(S)/Sci(Chem)/P3/EOY2018/3E

Section A
Answer all the questions in this section.

Write your answers in the spaces provided on the question paper.

1 The diagram shows part of the Periodic Table. Only some of the elements are 
shown. 

H
C N F
Si P S Cl

Ti Fe Cu Zn As Br

(a) Answer each of the following questions using only those elements shown 
in the diagram. Each element may be used once, more than once or not 
at all. 

Give one element which 

(i) oxidises in the presence of water and air to form rust,

…………………………………………………………………………...

(ii) forms an ion of Y which has only three completely filled shells of 
electrons,  

…………………………………………………………………………...

(iii) forms an oxide which is amphoteric,

…………………………………………………………………………...

(iv) is a colourless diatomic gas,

…………………………………………………………………………...

(v) is found as an impurity in fossil fuels and burns in air to produce 
an air pollutant that causes acid rain. 

…………………………………………………………………………...
[5]

(b) Element X is a noble gas with two electron shells. Label this element as
X in the Periodic Table above. [1]
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3     GMS(S)/Sci(Chem)/P3/EOY2018/3E

2 Fig. 2.1 shows some reactions of copper(II) nitrate, Cu(NO3)2.

Fig. 2.1

(a) Identify the substances A – D.

A ……………………………………………………

B ……………………………………………………

C ……………………………………………………

D ……………………………………………………
[4]

black solid
A

brown gas
NO2

colourless gas B
that relights a 
glowing splint 

green precipitate
CuCO3(s)

reagent X

heat strongly

blue crystals
Cu(NO3)2 (s)

blue solution
Cu(NO3)2 (aq)

dissolve in water

warm with NaOH(aq) 
and Al(s)

pungent gas C
that turns damp 
red litmus blue

light blue 
precipitate D
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4     GMS(S)/Sci(Chem)/P3/EOY2018/3E

(b) Copper(II) nitrate solution reacts with reagent X to form copper(II) 
carbonate. 

(i) Suggest the name of reagent X.

…………………………………………………………………………...
[1]

(ii) Construct the balanced chemical equation, with state symbols, for 
the reaction between copper(II) nitrate solution with reagent X to 
form copper(II) carbonate.

…………………………………………………………………………...
[2]

(iii) Describe the steps used in a laboratory to prepare a pure sample 
of powdered copper(II) carbonate from copper(II) nitrate solution 
and reagent X.

…………………………………………………………………………...

…………………………………………………………………………...

…………………………………………………………………………...

…………………………………………………………………………...

…………………………………………………………………………...

…………………………………………………………………………...

…………………………………………………………………………...
[3]

(c) Describe how hydrochloric acid and limewater can be used to show that 
carbonate ions are present in copper(II) carbonate.

…………………………………………………………………………………...

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..
[2]
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5     GMS(S)/Sci(Chem)/P3/EOY2018/3E

3 Titanium, Ti, is a metal used in the aerospace industry. It exists naturally as 
titanium-iron oxide, FeTiO3, in a mineral called ilmenite. To extract titanium, the 
compound is first converted to titanium tetrachloride, TiCl4, which is being 
heated to 2000oC with magnesium in an atmosphere of a noble gas, argon. 

The extraction of titanium from its chloride is represented by the following 
equation. 

TiCl4 + 2Mg 2MgCl2 + Ti

(a) What is the mass of magnesium chloride formed when 12 kg of titanium 
is extracted?
[Relative atomic masses: Ar: Ti, 48; Mg, 24; Cl, 35.5]

mass of magnesium chloride = …………………………… kg [2]

(b) Calculate the smallest mass of titanium-iron oxide, FeTiO3, needed to 
produce 12 kg of titanium. 
[Relative atomic masses: Ar: Ti, 48; Fe, 56; O, 16]

mass of titanium-iron oxide = ……………………………. kg [2]
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4 Fig. 4.1 shows the materials used to make ballpoint pen. 

Fig. 4.1

(a) With reference to the arrangement of atoms, explain why alloys such as 
steel are used as materials in the pen, instead of pure metals.

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..
[2]

(b) Give one advantage and one disadvantage of recycling the materials 
from this ballpoint pen.

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..
[2]

poly(propene) cap 
and stopper

poly(styrene) clear outer case

nickel alloy cone

stainless steel ball

poly(ethene) tube for the ink
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7     GMS(S)/Sci(Chem)/P3/EOY2018/3E

5 (a) Use your knowledge of electronic structures to explain the following 
statements. 

(i) Elements in Group II have similar chemical properties. 

…………………………………………………………………………...

(ii) Elements in Group 0 lack chemical reactivity. 

…………………………………………………………………………...
[2]

(b) Element Z with an atomic number of 85 is a highly unstable radioactive 
element. 

(i) Suggest two ways in which chlorine differs in properties from 
element Z.

…………………………………………………………………………...

…………………………………………………………………………...

…………………………………………………………………………...

…………………………………………………………………………...
[2]

(ii) Excess chlorine is bubbled through a solution of NaZ.

Write a chemical equation for the reaction. State symbols are not 
required. 

…………………………………………………………………………...
[1]
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6 The structures of five organic compounds are shown below. 

(a) Answer each of the following questions using the letters that represent 
each compound. 

(i) Which two compounds are in the same homologous series?

…………………………………………………………………………...

(ii) Which compound is formed when ethanol reacts with atmospheric 
oxygen?

…………………………………………………………………………...

(iii) Which compound reacts with steam to form ethanol?

…………………………………………………………………………...
[3]

(b) A solution of ethanol can be made by fermentation of glucose. 

(i) Draw the structural formula of ethanol. 

[1]

(ii) State two conditions required for the fermentation of glucose. 

…………………………………………………………………………...

…………………………………………………………………………...
[2]
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9     GMS(S)/Sci(Chem)/P3/EOY2018/3E

(iii) Calculate the relative molecular mass of ethanol and the 
percentage by mass of carbon in each molecule of ethanol. 
[Relative atomic masses: Ar: H, 1; C, 12; O, 16]

[2]

7 Cinnamic acid is found in plants called balsams. 

The structure of cinnamic acid is shown below. 

(a) Cinnamic acid is an unsaturated compound. 

(i) What is meant by the term unsaturated?

…………………………………………………………………………...
[1]

(ii) Describe a chemical test to show that cinnamic acid is 
unsaturated. 

chemical test

…………………………………………………………………………...

…………………………………………………………………………...

result with cinnamic acid

…………………………………………………………………………...

…………………………………………………………………………...
[2]
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10     GMS(S)/Sci(Chem)/P3/EOY2018/3E

(b) Balsam flowers contain a mixture of pigments. 

A student uses chromatography to separate the pigments in balsam
flowers. He puts the pigment mixture on a sheet of chromatography 
paper as well as five spots of pure pigments A, B, C, D and E.

The results are shown as a chromatogram in Fig. 7.1.

Fig. 7.1

(i) Which of the pigments are present in balsam flowers?

…………………………………………………………………………...
[1]

(ii) Draw the apparatus that could be used to produce this 
chromatogram. 

[2]
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11     GMS(S)/Sci(Chem)/P3/EOY2018/3E

Section B

Answer any two questions in this section. 

Write your answers in the writing papers provided. 

8 Fluorine is the lightest halogen and exists as a highly reactive pale yellow 
diatomic gas at room temperature and pressure. Fluorine is found in nature in 
the form of calcium fluoride crystals, called fluorite. 

(a) The following equation describes the reaction between fluorine gas and 
water.

2F2 (g) + 2H2O (l) O2 (g) + 4HF (aq)

Given that 48 cm3 of fluorine gas reacts with excess water, calculate the 
volume and mass of oxygen gas produced at room temperature and 
pressure.  [2]

(b) Draw and label the electronic structures of fluorine gas and calcium 
fluoride. 
[Proton numbers: F, 9; Ca, 20] [4]

(c) Use these structures to explain why, at room temperature and pressure, 
calcium fluoride is a solid and fluorine is a gas. [4]

9 (a) The reaction of metal X with water places it between calcium and iron in 
this order of reactivity. Explain why X would displace copper if added to 
a solution of copper(II) sulfate. [2]

(b) Aluminium does not react with cold water. Does this give a true indication 
of the reactivity of this element? Explain your answer. [2]

(c) Iron is produced in the blast furnace by heating a mixture of iron(III)  
oxide, coke and limestone with air.

Describe the reactions involved in this extraction. 
Include an equation of a redox reaction. [6]
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12     GMS(S)/Sci(Chem)/P3/EOY2018/3E

10 Dilute hydrochloric acid reacts with calcium carbonate to produce carbon
dioxide.

(a) (i) With the aid of a diagram, design and describe an experiment in 
a laboratory to show how the rate of reaction between these two 
substances depends on the particle size of calcium carbonate.

[4]

(ii) Describe the measures you would take to ensure that your 
experiment is fair. [2]

(iii) State and explain how the rate of reaction between two 
substances is affected by the particle size of one substance.                      
Use your knowledge of reacting particles in your explanation. [2]

(b) Increasing the concentration of acid can change the speed of a reaction.
State and explain how it affects the speed of the reaction. Use your 
knowledge of reacting particles in your explanation. [2]

End of Paper
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1 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA
Geylang Methodist School (Secondary) 

Preliminary Examination 2018 

Secondary 4E5N Science (Chemistry) Answer Scheme 

Paper 1

1 2 3 4 5 6 7 8 9 10
C D D A B D B A C C

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

Paper 3 Section A

Question Marking Point Marks
1 (a) (i) Fe 1

(ii) Cl 1
(iii) Zn 1
(iv) H or N 1
(v) S 1

(b) Position of X: Group 0, 2nd element (Ne) 1
Total: 6

2 (a) A – copper(II) oxide
B – oxygen gas
C – ammonia gas
D – copper(II) hydroxide

4
(1M

each)

(b) (i) Any soluble carbonate e.g. 
sodium carbonate / potassium carbonate 

1

(ii) Cu(NO3)2 (aq) + Na2CO3 (aq) CuCO3 (s) + 2 NaNO3 (aq)
Balanced chemical equation – 1
State symbols – 1

2

(iii) Mix the solutions together and stir. 1

Filter the mixture to obtain copper(II) carbonate as the 
residue.

1

Wash the residue with distilled water. 1

(c) Add hydrochloric acid to copper(II) carbonate. 1

Effervescence observed, gas produced forms white 
precipitate when passed into limewater.

1

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

Paper 3 Section A

Question Marking Point MMarks
1 (a) (i) Fe 1

(ii) Cl 1
(iii) Zn 1
(iv) H or N 1
(v) S 1

(b) Position of X:XX Group 0,0  2ndnd elelement (N(Ne)e) 1
Total: 6

2 (a) A – copper(II) oxide
B – oxygen gas
C – ammonia gas
D – coopppperer(I( I) hhydydroroxixidede

4
(1M

each)

(b) (i) Anny y sosolublble e cacarbrbononata e e.g. 
sodiumm ccararbobonanatete / potassium carbonate

1

(ii) CuCu(N(NO33))22 (a(aq) + Na2CO3 (aq) CuCO3 (s) + 2 NaNO3 (aq)
BaBalaancnceded chemical equation – 1
StStatate e symbols – 1

2

(iii) Mix the solutions together and stir. 1
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2     GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA

Question Marking Point Marks
3 (a) No. of moles of titanium = 12 000 / 48 = 250 moles

No. of moles of MgCl2 = 250 x 2 = 500 moles
1

Mass of MgCl2 = 500 x (24 + 35.5 x 2) = 47500 g = 47.5 kg 1
(b) % mass of Ti in FeTiO3

= 48 / (56+48+16x3) x 100% = 31.57894 % 
1

Mass of FeTiO3 to produce 12kg of Ti 
= 12/31.57894 x 100 = 38 kg

1

Total: 4
4 (a) Alloys are harder than pure metals. 1

The different sized atoms disrupt the orderly arrangement of 
atoms,
Hence making it difficult for the metal atoms to slide over one 
another.

1

(b) Advantage: 
Conserves finite resources of crude oil/metal ores.
Reduces use of landfill.
Less problems caused from disposal.
Materials used are non-biodegradable.
Less expensive than producing from raw materials. 

Any 1

Disadvantage: 
Difficulty / high cost to separate the materials.
Not all materials can be recycled.

Any 1

Total: 4
5 (a) (i) They all have 2 valence electrons. 1

(ii) They all have complete/full valence shell. 1
(b) (i) Chlorine has lower boiling/melting point than astatine/Z.

OR Chlorine is a gas at room temperature but astatine/Z
is a solid at room temperature.
Chlorine is greenish yellow in colour but astatine/Z is
black in colour. 
Chlorine is more reactive than astatine/Z.

Any 2

(b) (ii) Cl2 + 2 NaZ Z2 + 2 NaCl 2
Total: 6

6 (a) (i) A and D 1
(ii) E 1
(iii) B 1
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Total: 4
4 (a) Alloys are harder than pure metals. 1

The different sized atoms disrupt the orderly arranggememenentt oof 
atoms,
Hence making it difficult for the metal atoms toto slslididee oover ononee 
another.

1

(b) Advantage:
Conserves finite resources of crududududduddddddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oioioioiooiooioioioioioioooioooioioioiooioooooiooiioiioooiioioioioiiiioiioiiiooioiooioioiooioioioioooooioioiooooiooioooooioiiooooioioioiooioooooooooiooooioooooooooooioooooooooioioooooiooooiooiiiiiiiilllll/l/l/l/l/l/l/l/lll/l/ll/l//l/ll/l/l/l/l//ll/l/l/ll//lll/l/l/ll///ll////l///////l//l////l//l/l//l///l/////l/ll/l////l/l/////l/l///l/l//l///l/ll/l/l/l//lllll/lllllll/lll/llll mmemememmememememmememmememmemememememememememememememememmemememmeeeeemememmmmmemeeeemmmememememememememememememememmemememememmmemmememmmememememememememmmmmmmememeemeeemememememmeeeeememmememeemeememmmemeeemeeeeemememmeeemmeemeememmmmmemmmmmmeeeemmeeeeememmmemememmeemeeeeemmmmmmmemmem tatatatatatatatatattatataatatatatatatatatatatatatatattatattatatatatataataatatatatatttttaaaatatttatatattatttataatattttttatatattattatatatatatatattttatatattatatttatattatttataaaatatatatataaaaaaaaaaatataaataaaaaaaaaaaaaaaaat lllllllllllllllllllllllllllllllllllllllllllllllllllll ororororororororororoooooroorooooororoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooorrrorrrrrrooorreseseses.
Reduces use of landfill.
Less problems caused from disposal.
Materials used are non-biodegradaable.
Less expensive than producing from raw mateeriaialss.

Any 1

Disadvantage:
Difficulty / high cost to seseparate tthehe mmatatere ials.
Not all materials cann bebe recycyclcleded.

Any 1

Total: 4
5 (a) (i) They all have 2 valelencncee ele ecectrtrono s. 1

(ii) They aall hhavave cocompmpleletete/f/full valence shell. 1
(b) (i) ChChlol rinene hhasas llowowere  boiling/melting point than astatine/Z.

OR ChChloloririnene iiss a gas at room temperature but astatine/Z
iss aa ssololidid aat t room temperature.
ChC looririnee is greenish yellow in colour but astatine/Z is
blblacackk in colour. 
ChC lorine is more reactive than astatine/Z.

Any 2

(b) (ii) Cl2 + 2 NaZ Z2 + 2 NaCl 2

 
352



3 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA

Question Marking Point Marks
(b) (i) 1

(ii) 37oC, absence of oxygen, presence of yeast Any 2
(iii) Mr of ethanol = 2x12 + 6 + 16 = 46 (no units) 1

%mass of carbon = 24/46 x 100% = 52.2% (3sf) 1
Total: 8

7 (a) (i) Compound consists of at least one C=C bond 1
(ii) Add compound to aqueous bromine/ bromine solution/ 

bromine water.
1

Reddish brown aqueous bromine decolourises. 1
(b) (i) A and C (both must be correct) 1

(ii)

Proportional drawing – 1
Appropriate labels – 1

2

Total: 6
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(iii) Mr of ethanol = 2x12 + 6 + 16 = 46 (no units) 1
%mass of carbon = 24/46 x 100% = 52.2% (3sf) 1

ToTotatal: 8

7 (a) (i) Compound consists of at least one C=C bondnddd 1
(ii) Add compound to aqueous bromine/e/e/e//e/e/e//e/////e/e/////e///////////////////// bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbrorororrorororororororororororoorororrrororororrororororooroororrorrrorooororrororooororororooroororroororororooroororororoororoororororooroororoooooooooororoororooroorroorooorrooorororooorroorrroorrrrrrrrrororrrorrrrooommmmmmimimmimimimimimmimimmimimmmmimmmimimimmmimimmimiiimimimimimmmimimimimmmimmiimimmmimmmmmimmmmimmmimmmmmmmmimimmmmmmmmmmmmmimimmmmmmmmmmmmmimmmimmmimmmmmimmimmimmimmmmimmmmiimmmimmmmimmmmmmmimmmmmimmmmmmmmmmmmmm neneeennnnnnnnn  solututututioioioion/n/n/n/ 

bromine water.
1

Reddish brown aqueous bromine decolololllloooolllllllloooooooloooooooooooururururururururururuurururururrrrururururururururururururuuruuruuurururururururuuuruururururururuuururruruuururrurrrrruruuuurrrruuurrrurrruruurrrrrruurrrrururuurrrrurururuurruuuuuuruuuuru isisisisssisisisisisisisisisisisisisisisisisisisisisisisisisisissisisisisisisisisisisisisisissisisisisisisisisssississsissssiissssssssssssiiisssssisisiisisiiiiii eseseeeeesesesseseseseseseseeseseseseeeeeeseseseseeeseeeseseeseeeeeseseseseseeesseeeeee . 1
(b) (i) A and C (both must be correct) 1

(ii)

PrPropoporortit ononalal ddrawing – 1
ApApprpropopriiatte labels – 1

2

Total: 6
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4 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA
Section B

Question Marking Point Marks
8 (a) Volume of oxygen = 48/2 = 24 cm3 1

No. of moles of oxygen = 0.024 / 24 = 0.001
Mass of oxygen = 0.001 x 32 = 0.032 g.

1

(b)

Fluorine gas
Correct sharing – 1
Correct number of valence electrons – 1

Calcium fluoride
Correct calcium ion – 1
Correct fluoride ion – 1

4

(c) Fluorine is a covalent molecule. 
It has weak intermolecular forces of attraction

1

which requires small amount of energy to overcome/ 
has low boiling point hence it is a gas at r.t.p. 

1

Calcium fluoride is an ionic compound. 
It has strong electrostatic forces of attraction between the 
ions

1

which requires large amount of energy to overcome/
Has high melting point hence is a solid at room 
temperature.

1

Total: 10
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Fluorine gas
Correct sharing – 1
Correct number of valence electrons – 1

Calcium fluoride
Correct calcium ion – 11
CoC rrect fluoride ion – 11

(c) Fluorine is a covaleentnt mmolo ecculule.e. 
It has weak intermomolelecuculalar forces of attraction

1

whhicichh requireses smsmalalll amamount of energy to overcome/ 
has lol w boboililiningg popoint hence it is a gas at r.t.p.

1

CaCalclciuiumm flfluouoriide is an ionic compound. 
ItIt hhasa  ststror ng electrostatic forces of attraction between the 
ioonsns

1

which requires large amount of energy to overcome/
H hi h lti i t h i lid t

1

 
354



5 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA

Question Marking Point Marks
9 (a) X is more reactive than iron, which is more reactive than 

copper. 
1

Hence X is more reactive than copper. 1
(b) No. Aluminium reacts with oxygen to form a layer of 

aluminium oxide
1

which is unreactive and hence prevents the aluminium metal 
from reacting with water.

1

(c) Coke burns in air to form carbon dioxide 1
Carbon dioxide reacts with more coke to form carbon 
monoxide. 

1

Carbon monoxide reacts with iron(III) oxide to form iron and 
carbon dioxide.

1

Limestone decomposes to form calcium oxide and carbon 
dioxide.

1

Calcium oxide reacts with sand (silicon dioxide) to form 
calcium silicate/molten slag.

1

Equation of Redox reaction
C + O2 CO2

CO2 + C 2 CO
Fe2O3 + 3 CO 2 Fe + 3 CO2

Any 1

Total: 10
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5 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA

Question Marking Point Marks
9 (a) X is more reactive than iron, which is more reactive thahan 

copper.
1

Hence X is more reactive than copper. 1
(b) No. Aluminium reacts with oxygen to form a llllayayayayaya ererererererererrrrrr ooooffff 

aluminium oxide
1

which is unreactive and hence prevenenenennennnnnnnnnnnnnnnnnnnnnnnnnnntststststststststsstststststststsststststssstssssssttttstststssstsstssststststsstsststsststssstssstssstssssststtttssstststsssttsstststtttsssstsstssttststtststttttsttttstststtstssssts ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehhhehehehehehhehehehehehehehehehehehehehehehehehehehehhhehehheheheehehehehehehehhhhhehehhhhehehehehehehehehehehehhhhehehhehehehehehhhehehehehhehehehehhehehhehehehhheheheheheheeheeheheheehehheeheheheheheeeheheheheehehhehhhhhhhhehehhheehheeheeeehehhhhhheeeehhhehhhheeeehhheehheeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaalululuuuululuululuulululuulululuuuulululuuuuululululuuuululuulluuululuuuululluuululululululuulululuulluluuulullluululululluuuuuuuuuuuuuuuuuuuuuuuuuummimimimmmmmmimmmimimmimimmiiimmimmmimmimimmimmmmmmmmimimmmmmimmimimimmmmimmmmimmmiiimmmimmimmiimmmimmmmmmimmmmmmmiimmmimmmiiimimmmmmiimmmmmmmmimmmimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm nininininnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn umumumum mmmmetetetetalalalal 
from reacting with water.

1

(c) Coke burns in air to form carbon dioxide 1
Carbon dioxide reacts with more cokee to form carbobonn 
monoxide.

1

Carbon monoxide reacts wwith h iron(IIII)) oxoxididee tot  form iron and 
carbon dioxide.

1

Limestone decomposses too fforormm cacalclciui m oxide and carbon 
dioxide.

1

Calcium oxide reacactsts wwitith sand (silicon dioxide) to form 
calciumm sisiliicatee/m/mololtetenn sls ag.

1

Eqquauatition oof f ReRedodox x rereaction
C + OO22 COCO2

COCO22 ++ CC 2 CO
FeFe22OO33 + 3 CO 2 Fe + 3 CO2

Any 1

Total: 10
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Question Marking Point Marks
10 (a) (i)

Weigh 2.0 g of calcium carbonate lumps and place in a
conical flask. 
Add 50cm3 of 1mol/dm3 dilute hydrochloric acid into the 
flask. 
Record the time taken for effervescence to stop / time 
taken to collect 10 cm3 of gas
Repeat experiment with powdered calcium carbonate and 
compare the time taken for both experiments. 

Marking points (1M each):
Appropriate diagram with suitable labels
Use of appropriate mass of calcium carbonate and volume
of acid
Use of different particle size of calcium carbonate (lumps vs
powdered or large lumps vs small lumps) in two
experiments.
Observation or change that is measured to compare the rate
of reaction (time taken for effervescence to stop / time
taken to collect fixed volume of gas)

4

(ii) Concentration of dilute hydrochloric acid used is the same.
Mass of calcium carbonate used is the same.
Temperature of both experiments is the same.

Reject:
Equal volume of dilute hydrochloric acid
Shake the acid to ensure reaction is complete
Repeat experiment and obtain average of results. 

Any 2

(iii) The smaller the particle size, the larger the total surface area
for particles to collide, 

1

resulting in increased number of effective collisions and hence 
higher speed of reaction. (opposite is true)

1

(b) The higher the concentration of acid, the higher the speed of 
reaction

1

The more concentrated the acid, the more acid particles per 
unit volume, resulting in increased number of effective 
collisions

1

Total: 10
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