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I chromatography is used to separate the pigments present in a leaf stain as shown in the
diagram.

carotene

xantophyll

chlorophyll a
chlorophyll b

leaf stain

A carotene

B xanthophyll

C chlorophyll a

D chlorophyll b

What is the salt?

A coppe(Il) sulfate

B copper(fl) chloride

C ironGII) sulfate

D iron(III) chloride

cKffi'f$fff$iS,fffirer

The results of separate tests on a salt solution are shown in the table

test result

1 Add aqueous sodium hydroxide
Light blue precipitate formed, does not
dissolve in excess aqueous sodium
h roxide.

I Add dilute nitric acid followed bY

aqueous silver nitrate
White precipitate is formed.

L
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Which pigment is the most soluble in the solvent?
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The diagrams show some particles in a container.

12 3
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A

B

c

D

A

B

c

D

Which of the following ions does not have the electronic configuration of an argon atom?

Which diagrams show the process of evaporation?

1)2
'1 )3
2)3
3)1

Ca2*

cr

K'

C2-

Which statement about isotopes is correct?

A They have different numbers of electrons but the same number of protons.

B They have different numbers of electrons shells but the same number of neutrons.

C They have different numbers of neutrons but the same number of electron shells.

D They have different numbers of protons but the same number of electrons.

CC K$htl66[tl Eeafiitper im'2 1
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The diagram shows the molecule ethyl propanoate.

How many bonding pairs of electrons are there in the molecule?

f l o
*_J_ [_./ H H

I I '"-i-+-,
HH

A

B

c

D

7

13

16

17

7 Which process is exothermic?

A buming petrol in a car engine

B cracking of petroleum fractions

C fractional distillation of petroleum

D melting bitumen for roads

piston

mixture of X and Y

Which action will lead to an increase in the speed of reaction?

A keep the container in a dark room

B lower the piston

C place the container in an ice bath

D release some of the gases from the container

ffiff$ftif'lffireri

I Gases X and Y can undergo a chemical reaction when mixed together'
The two gases are mixed together in a container at room temperature as shown in the

diagram.

CCK
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Which substance in the equation is reduced?

Cr2O3(s) + 2Al(s) ) A/zos(s) + 2Cr(s)

A CreOg

BA/

C A/zOg

DCr

'10 Calcium hydroxide is added slowly to acidic soil to reduce the acidity.
The pH of the soil samples are measured using pH meter.

Which graph shows the change in pH as calcium hydroxide is added to the soil?

A B

11

9

7
pHs

3

I

11

7

addition of calcium hydroxide addition of calcium hydroxide

addition of calcium hydroxide

Dc

pH

pH

1

11

I
7

5

3

1

11

pH
7

5

3

1

addition of calcium hydroxide

CCKm$E8llrrEffii/geli m'2 1

't12
ffurn Over



BP-113

6

11 Which row describes a basic oxide?

12 Calcium sulfate is an insoluble salt.

\trhich method is most suitable for preparing calcium sulfate?

A adding calcium metal to dilute sulfuric acid

B adding aqueous calcium nitrate to dilute sulfuric acid

C titrating calcium hydroxide solution with dilute sulfuric acid

D warming solid calcium carbonate with dilute sulfuric acid

13 Which pair of elements reacts together most violently?

A fluorine and lithium

B fluorine and potassium

C iodine and lithium

D iodine and potassium

14 A blast fumace is used to extract iron from iron ore.

\trhy is limestone added to the blast fumace?

A to cause the fumace to heat uP

B to change the ore into iron

G to convert impurities in the ore into slag

D to produce oxygen for the coke to bum

ffiffi/$tffireri

reacts with sulfuric acid reacts with calcium hydroxide

A

B

c

D

no

no

yes

yes

no

yes

no

yes

ccK
'113
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l5 Which is not a reason for recycling copper?

A to conserve copper ore

B less energy is needed in recycling than extraction

C to reduce damage made to the environment by mining

D copper made by recycling is less pure than that made by extraction

16 Which row shows the conect source of nitrogen dioxide and its adverse effect on the
environment?

source effect on the environment

A

B

c

D

car exhausts

combustion of fossil fuels

lightning

volcanoes

global warming

global warming

acid rain

acid rain

20 cm raduated jar

16

12

I
4

0

ir

cm

c

c
ndle

cork beaker

r

CCKlhitffiit Mif$elim'21
114
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17 A wax candle was fixed to a weighted piece of cork and floated on water. The candle was then
lit and covered with a graduated jar.

What will the water level be when the flame extinguishes?

A 4cm

B 8cm

C 12 cm

D 16 crn
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18 Naphtha is one fraction obtained from the fractional distillation of petroleum

What is the main use of naPhtha?

A to provide a fuel for aircraft engines

B to provide a material for road surfaces

C to provide lubricating oils

D to provide a feedstock for the petrochemical industry

19 Alkanes are a homologous series of compounds.

How do the physical properties of alkanes change as the size of molecules increases?

A The boiling point increases and the llammability increases.

B The flammability decreases and the viscosity increases.

C The flammability increases and the melting point increases.

D The viscosity increases and the boiling point decreases.

ccKffiffi$ffiffirelim'22
115
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20 The structure of a monomer is shown.

CHa CFg

What is the structure of the polymer formed by this monomer?

I

C

I

H

I

U

I

H

F CHgF

tllc-c-crlt
FHF

CHs F CHs

lllc-c-c-
lrl
HFH

CHs CHe CFg CF: CFe CHa

CHs CFs CH: CF: CHsCFsltttc-c-c-c-trtt
HHHH

A

B

c

HHtlc- c- c- c-llll
H6HF

llc-c
lt
HH

HHHIlt
tttttpHHHF

lrltltc-c-c-c-c-ctrttlr
HHHHHH

c
I

H

H

I

-c-crl
Hg

D

End of Paper
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Section A

Answer all the questions in the spaces provided.

1 For each of the following, give the name of the substance that matches the description.

magnesium copper sulfuric acid carbon dioxide

aluminium helium sodium carbon monoxide

(a) A monoatomic gas.

t11

(b) A compound that reduces iron oxide to iron in a blast fumace.

t11

(c) A metal that is soft and easily cut.

(d) A poisonous gas that is odourless and produced by incomplete combustion'

(e) A compound with polyatomic ions.

l1l

tl l

l1l

[otal: 5]

cc KSsffiErsdi@flflnoim'22
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2 Fig. 2.1 shows the electronic structures of lithium and fluorine atoms.

key

= electron

= nucleus

Fig.2.1

(a) Fluorine reacts with lithium to form solid lithium fluoride.

Draw a 'dot and cross' diagram to show the bonding in lithium fluoride.

Show only the outer shell electrons.

(b) Fluorine also reacts with oxygen to form solid compound Q.

Explain in terms of structure and bonding, why

(D both solid lithium fluoride and solid Q do not conduct electricity.

solid lithium fluoride:

solid Q: .

l2l

121

t11

t L; , F

(iD molten lithium fluoride will conduct electricity.

t11

CC KS€Pffi fBdi€Afiftgli ni'22
120
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3 Hydrogen peroxide can be thermally decomposed to produce water and oxygen gas The

equation for this reaction is shown below.

2HzOz (l) ) ZttzO (4 + Oz (g)

(a) A student measured the temperature change when some hydrogen peroxide was

decomposed. The table shows her results.

temperature at start /"C 28

temperature at end /'C 25

(i) Calculate the temperature change.

t1l

(ii) Explain if hydrogen peroxide decomposition reaction is endothermic or exothermic.

t11

(b) Calculate the relative molecular mass of hydrogen peroxide.

[Relative atomic masses: &: H,1; O,16]

relative molecular mass of hydrogen peroxide = .. t1l

(c) What is the mass of water produced when 68 g of hydrogen peroxide reacts?

[Relative molecular masses: M,: HzO, 18]

mass of water produced = .......................... . . 'S t2I

(d) What is the volume of oxygen gas produced when 68 g of hydrogen peroxide reacts?

[fhe volume of one mole of any gas is 24 dm3 at room temperature and pressure.]

volume of orygen gas produced = . dm3 [2]

[fotal: 7]

cc Ks$&r8rdi@f/flrg;ry1'22
121
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4 Fig. 4.1 descnbes some of the substances that result from the chemical reactions of metallic
salt P.

heat

dissolve in
water

bubble through
solution S

add aqueous
ammonium nitrate

Fig.4.1

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

P

a

R

S

t1I

t1I

t1I

t1l

(b) Write a balanced chemical reaction for the formation of colourless gas T.

CCKSSFffi t8diehfrftElim'22
122

t2l

[fotal: 6]

P
a metallic salt

o
a white powder

R
a coloudess gas

s
a colourless solution

P
a white p recipitrate

T
a coloudess gas

ffurn Over
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5 Stainless steel alloy is used to make some bicycle parts

(a) Give the meaning of the term a//oy.

t11

(b) Alloys are generally prefened over pure metals as they are harder and stronger. with the

aid of a diagram, explain why this is so.

t3l

(c) Explain how the oil, the paint and the plastic coating slows down rusting

I11

[fotal: 5]

cc KSstrbFr&lieafrxae,m'22
123

plastic coating on basketoil on chain

paint on frame
stainless steel alloy
nuts and bolts



BP-124

7

6 (a) Fig. 6.1 shows what is observed when a piece of sodium reacts in a container of chlorine
gas to form sodium chloride.

chlorine
clouds of
sodium chloride

flames

sodium

Fig.6.1

(i) Describe in terms of electrons why sodium was oxidised in this reaction.

t1l

(ii) Suggest why this experiment should not be canied out with potassium.

l2l

(b) Sodium chloride can also be made by reacting an alkali with an acid.

(i) Name the type of chemical reaction that occurs between an acid and an alkali.

t1l

(iD Name the acid and the alkali that react to produce sodium chloride solution.

acid

alkali ................... l2l

(iii) Suggest how the solution of sodium chloride could be tested to ensure that it does

not contain excess acid or alkali.

t2l

CC KSSPffitst$fieerrBr€lim'22
124
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(iv) Describe briefly how a sample of dry sodium chloride crystals can be obtained from

sodium chloride solution.

t11

[Total: 9]

7 A student canied out some experiments to place four metals, w, X, Y and Z in order of reactivity.

Table 7 .1 shows the results.

Table 7.1

metal W metal X metal Y metal Z

solution of W nitrate x x x

solution of X nitrate

solution of Y nitrate x

solution of Z nitrate x x

./ shows a reaction haPPened

X shows no reaction haPPened

- shows the experiment was not performed

(a) Place the metals in decreasing order of reactivity, starting with the most reactive

most reactive least reactive t1l

(b) Another metal M belongs to Group ll and reacts with hydrochloric acid.

What would you observe when metal M reacts with hydrochloric acid?

Write a balanced equation to show the chemical reaction. lnclude state symbols in

your answer.

t31

cc Ks str&rstieamheim'22
125

I

I



BP- 126

I

(c) The student canied out further experiments to place metal M in the list from part (a).

She used dilute hydrochloric acid and samples of the metals from part (a).

She found out that metal M is the fourth most reactive metal.

Describe the experiments that the student canied out.
Your answer should include

. the experiments that she canied out using dilute hydrochloric acid and samples of
the metals,

. the measurements thatshe made,

. apparatus and instruments used,
o how the results showed that metal M is the fourth most reactive metal.

t3l

CC KS$ffi t&die'hfrfttgl; m'22
126
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Section B

Answer any two questions fom this section.

Write your answers in the spaces provided.

8 Group Vll contains halogens such as fluorine, chlorine, bromine and iodine.

(a) Table 8.1 shows the number of electrons, neutrons and protons in two halogen particles.

Complete Table 8.1.

Table 8.1

number of electrons number of neutrons number of protons

35
77

CI 17

79
35

Br 44

t3l
(b) Three unknown halogens, Xz, Yz and 22, were given in an experiment.

To identify the three given halogens, some tests were canied out.

(i) Table 8.2 shows data about the melting and boiling points of one of the

halogens' Zz' 
Tabre 8.2

halogen melting point / "C boiling point / oC

Zz -7.2 58.8

State the physical state of 22 at room temperature

t11

cc KS#trusr8lliearrf,io' m'22
127
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(ii) Displacement reactions were further carried out to identify the halogens

Table 8.3 shows the results of the displacement reactions for three halogens,
Xz, Yz and Zz.

Table 8.3

It was also given that the halogens were chlorine, bromine and iodine.

Use the results from Table 8.3 to identify the halogens )Q and Yz.

Explain your answer.

Xz

explanation

experiment
halogen
added

halide solution

r z

I

2

3

Xz

Yz

Zz

no reaction

no reaction

Yz displaced

Yz displaced

Zz displaced

no reaction

Yz:.

explanation:......

(iii) Write the balanced ionic equation for any one of the displacement reactions.

CC KSSPffiTE/&Ueeflftdim'22
128

t4l

t2)

[Iotal: '1 0]
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FOUr experiments were canied out to measure the rate of reaction between excess powdered

calcium carbonate and dilute hydrochloric acid. The reaction produces a gas'

The conditions of the different experiments are shown in Table 9.1'

Table 9.1

experiment
concentration of acid/

mol/dm3
volume of acid /cm3

temperature of
reaction/ oC

1 2.0 40 50

2 1.0 40 50

3 2.0 20 50

4 1.0 40 30

The rate of reaction was followed by measuring the volume of gas produced at regular time

intervals.

(a) ln experiment 1, 40 cm3 of 2.0 mol/dm3 hydrochloric acid was used'

Give the name and formula of the salt that forms in the reaction'

name : .

formula

(b) The results of experiment 1 and experiment 2 are shown in Fig' 9 2'

On the same axes provided, sketch the curve obtained for the 3d and 4h experiment

and label them as experiment 3 and experiment 4 respectively'

volume of gas/ dm3

riment 1

riment 2

Fig.9.2

cc KS$ffiqrudieafif,ndim'22
129

t1l

time/s

l2t

I

I

I
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(c) Use your knowledge on collisions between reacting particles to explain why the rate of
reaction between two substances changes with increasing concentration.

l2l

(d) Draw a labelled diagram of the experimental set-up for the reaction, showing how the
volume of carbon dioxide gas is measured.

(e) ln a different solution, 500 cm3 of a solution contains 80 g of hydrochloric acid, HC/.

(D Calculate the concentration of the sotution in mol/dm3.

[Relative atomic masses: A,: H, 1; C/, 35.5]

(ii)

concentration ..... mol/dm3 l2l

lf 100 crn3 of the solution in part (exi) is added to a conical flask, and water is added
to make up to I dm3, what will be the new concentration of the solution in moUdm3?

CCKSSPffiiBdiCefifttgim'22
130

mol/dm3 t1I

['otal: 1 0]

ffurn Over
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lo Alcohols are commonly used as a medicinal drug, a solvent and as material to make

detergents.

(a) Ethanol is a type of alcohol made in the laboratory using yeast.

(i)Nametheprocessandlistthesubstance(S)neededtomakeethanolatroom
temperature in the laboratory.

name of process: .

substance(s) needed tzt

(ii) Explain why the temperature of the reaction mixture must be kept below 45 'C'

111

(b) Propanol is a member of the homologous series of alcohols.

(i) Draw the full structural formula of propanol.

t1l

(ii) Describe the observation when propanol is heated with purple acidified
potassium manganate(ul).

t11

(iii) Give the chemical formula of the product(s) formed in the reaction in (b)(ii).

(iv) Determine if propanol has been oxidised or reduced in (b)(ii).
Explain your answer.

t11

cc KSs*tilAr&lieailsne;m'22
131
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(c) Acrylic (prop2-enoic) acid belongs to the homologous series of carborylic acids.

The structure of acrylic acid is shown in Fig. 10.1

H

C

Fig. 10.1

(i) Which part of the structure shows that acrylic acid is unsaturated?

(ii) State the observation when acrylic acid is added to a solution of sodium
carbonate.

H

H

co,

I

C

I

H

t1l

t11

END OF PAPER 3

CC KSSPffi fBdiBhfrfindi m'22
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Sacondery 4E5t{
$cicnc. iGhcmisby)
Frliminary Exeminetion 2022

illark Scheme

J1 mark*

A-6, -5,c-5, 4

P4cr3

C1'lI
1X, BB2

EE 't33
11 CI
15 D5
16b

A 177
DB 188
BA 199

:0 DAt0

frf Hdiurn
lb) Carton fi'l,nr-lrioe

lcl Sodium

ld) Cart":n rn:.nc., i : t:r

lrl Sull-ric a,;id

1

Tot*l: 5
2

-l xr$3r chsrE: .51 ' - rtlr! r of ions - 1

C lrE: .alr'ber ri ,l.il nn: caoss - 1

I q*.

+ ?a

t.ti

i

,t{ .

I'
lt !

t,,
2{a}

(bxi) Lilfiiun' fl:r$rde.

' lr:& .rn! sre held in fixed pos itln
Th$r: ;:ra no rnobils icns to Donduct elactricitt.

or ,rraro8d iofls ts ctnducl Blectrii

Solid tl
ExiEl as n'lolec.ules thGrc ara no fr*a rnohil&
Ei&llrt frg ir?,

1

va abor:t fraelv to cafl duct BlBctri
ln rnollsfl lifiiurn fl orids, h€ icflE arE atlB slide ,lvar DaE

*t4annlfler r mrl
(bxii)

Total: 6

202!_4E5N-Fralim*E€iC H
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3(aXi) - 3'C (Accept 3'C) 1

(a)(ii)

Energy is taken in from the sunounding.
Altemative: Temperature of the sunounding decreases. 1

(b) Mr of hydrogen peroxide = 2(1) + 2(16) = 34 1

(c) Mole of hydrogen peroxide = 68i34 = 2 mol

Mole ratio of HzOz : HzO = 1: 1

Mass of water produced = 2Xt0=39g I

(d) Mole ratio ol HzOz: Oz = 2: 1

Volume of oxygen produced = 1 X 24 = 24 dm3
1- mole of oxygen
1

Total: 7
4(a) P - calcium carbonate i CaCO3

Q - calcium oxide / CaO
R - carbon dioxide / COz
S - limewater / Ca(OH)2

'1 each

(b) Ca(OHh + 2NHrNOs ) Ca(NO:) + 2NH: + 2HzO

Conect formula - 1

Conect balancinq - 1

Z

Total:6
s(a) Alloys are mixture of metals with another element 1

(b)

' Drawing -1 mark
Alloys have atoms of different sizes, which disruot the
reoular ananoement of atoms in pure metal.
Hence naaventina! rlarm< fr6fn i.l tn other
when force is applied.

1

I

1

(c) They orevent exDosure of iron to water and oxvoen, hence
reducinq rustinq.

1

Total:5

2022_4E5N_Prelim_SciCH
PartnerlnLeaming
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Endothermic
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1Sodium loses an electron6(a)(i)

Potassium is more reactive than sodium.
The reaction with potassium would be exolosive.

(a)(ii)

1Neutralisation(bxi)

1

1

(bxii) acid - hydrochloric acid
alkali - sodium hydroxide

1- test
1- observation

Add universal indicator to the solution and it will rema

observed
Use blue and red litm chanqeus oaoer and no visi

ln

oreen /
(bxiii)

1(bXiv) Heat the solution to drvness to collect a samp le of dry salt.

Total: 9
1w,z X7 a
I
2

Bubbles of gas produced.
M (s) + Z96; 1sq; ; MClz (aq) + Hz (g)

All formula correct -1 mark
Balancing and/or state symbol correct - 1 mark

(b)

3 (Any 3)

oroduced in fixed period of time
when acid and each metal reacted.

2. gas syringe and stopwatch

3. M produced less gas than W,Z,Y but more gas than X.
OR M took more time than W, Z, Y but less time than X.

4. ln a fixed time, M produced the 4th most volume of gas

OR
M finished the reaction the fourth

ORre time taken end
measure volume qas

the reaction to1. Measu(c)

Total: 7

2022 4E5N _P reli m_SciCH
PartnerlnLeaming
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Section B 10 marks
8(a)

number of electrons number of neutrons number of protons

lict 17 18 17

]iB. 36 44 35

1-2 correct [1m]; 3 conect [2 m]; 4 conect [3m]

2

(bxi) liquid '1

(bxii)

. the most reactive as it is able to disolace all the halogen.

. unreactive/least reactive as it is not able to djsplace any of

Yz is iodine

the halogen

Xz is chlorine as

I

1

1

1

(bxiii) Clz+2Br)Brz+2Cf
Cl2+21-)12+26,5
Brz+21 )b+2Cf

Correct formula - 1

Correct balancing - 1

lgnore state symbol

2

Total: 1 0

2022_4E5N_Prelim_SciCH
PartnerlnLeaming
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1

Calcium chloride
CaClz

9(a)

Exp
3-1m

Exp

1m
4-

(b)
Gxpedmcm 1

,o&rm6
., gr8

1

1

c( ) number of Darticles oer unit volume

increases. Resulting in hiqher frequencv of effective collisions and higher

speed of reaction.

When concentration increases, the

2

(d)

Gas SyrinEe Systern

Conical flask with reactant 1 m
Gas 'tm

1

1

Mole in 80 g - 80 / 36.5 = 2.'1918 mol
Concentration = 2.1918 mol / 0.5 dm3 = 4.38 mol/dm3

(eXi)

ECF from part (i)
Moles in 100 cm3 = 4.38 x (100/1000) = 0.438 mol
Goncentration = 0.438 mol/dm3

(ii)

Total: 10

2022 4E5N Prelim SciCH
Partner-lnLeam-ing
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10(aXi) fermentation
glucose

1

1

(ii) The yeast (microbes) would denature/ stop working/ be destroyed/die. 1

(bXD HHHltl
H-C-C-C_O.HttlHHH

1

(ii) Purple potassium manganate(Vll) solution turned colourless/
decolourised.

1

(iiD CzHsCOOH / CeHsOz
HzO

1

1

(iv) Oxidised
Propanol gained an oxygen. 1

(cXi) 1

(ii) eff ervescence/bubbles observed 1

Total: 10

2022 4E5N Prelim SciCH
Piartner-lnLeaming
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