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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



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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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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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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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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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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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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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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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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(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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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]



6     GMS(S)/Sci(Chem)/P3/EOY2018/3E

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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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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(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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(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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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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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

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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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

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
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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

(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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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

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
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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

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

Question Marking Point Marks
10 (a) (i)

Weigh 2.0 g of calcium carbonate luumps and plaacee in a
conical flask. 
Add 50cm3 of 1mol/dm3 dilute hydroochchloric acidid into the 
flask. 
Record the time takakenn fforor effferervevescscenencece to stop / time 
taken to collect 10 0 cmcm33 of ggasas
Repeat experimentt wiwitht  popowdwderereded calcium carbonate and
compare the timee ttakakenen fforor bbototh h exe periments. 

Markrkingg pop intsts (1(1MM eaeachc ):
ApApprp opriatatee didiagagraam with suitable labels
UsU e ofof apapprpropopriate mass of calcium carbonate and volume
ofof aacicid
UsUse e ofof ddifferent particle size of calcium carbonate (lumps vs
popowdwdered or large lumps vs small lumps) in two
exexperiments.
Observation or change that is measured to compare the rate
of reaction (time taken for effervescence to stop / time

4




	SA2 Geylang Methodist



