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2022 4E SciChem Prelim
CHRIST CHURCH SECONDARY SCHOOLg

2l which information correctly describes the movement of particles in the three

physical states?

22 A student intends to measure the speed of reaction between a fixed mass of

marble chips and fixed volume of dilute hydrochloric acid.

CaCOg + ZHCI ". CaClz + HzO + COz

Which piece of apparatus is not required?
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BA

Dc

solid tiquid gas

A

B

c

D

stationary

stationary

vibrating about fixed
position

vibrating about fixed
position

move freely throughout
the liquid

move about rapidly in
any direction

move freely throughout
the liquid

stationary

move about rapidly in
any direction

vibrating about fixed

Position

move about rapidly in
any direction

move freely throughout
the liquid
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10
23 Ethanol and water are miscible liquids.

Which method could be used to separate a mixture of ethanol and water and how
is the purity of separated ethanol checked?

method of separation purity check

A

B

c
D

filtration

filtration

fractional distillation

fractional d isti I lation

add aqueous bromine

find the boiling point

add aqueous bromine

find the boiling point

24 Which diagram represents a mixture of two compounds?

A B

Dc

oo

Ecro
oo

oo

lp
o a

%
ooo

25 The nucleus ofan atom has neutrons and protons.

Which statement about an atom is correct?

A

B

c
D

The nucleus has a negative charge.

The nucleus and electrons repel each other.

Neutrons and protons have different relative mass.

The nucleus contains most of the mass of the atom.
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26 Which statement about covalent compounds is incorrect?

A They are formed by the sharing of electrons between the atoms.

B They conduct electricity as they have free-moving electrons.

C They do not dissolve in water but are soluble in organic solvent.

D They have low melting and boiling points due to the weak intermolecular
forces between the molecules.

27 Element Q has an electronic structure 2,4.

Element R has an electronic structure 2,8,6.

What would be the formula of the compound formed between Q and R?

A QR2 B QzR C Qfu D QzRr

28 An equation is shown.

wCz{q + 16Q2 ..., yCO2 + zHzO

Which numbers will correctly balance this equation?

29 25 cm3 of aqueous 0.5 mol/dm3 hydrochloric acid exactly neutralises 20 cms of

aqueous sodium hydroxide.

NaOH + HC/ -' NaC/ + HzO

What is the concentration of the sodium hydroxide solution?

A 0.3 molidm3

B 0.5 mol/dm3

C 0.625 mol/dm3

D 1.25 mol/dm3
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w x v Z

A

B

c

D

1

1

2

2

3

2

3

1

2

3

4

2

2

3

3

3
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30 Which pair of reagents can be used to produce an aqueous solution containing

coppe(II) sulfate salt?

copper and dilute sulfuric acid

coppe([) carbonate and dilute hydrochloric acid

coppe(II) hydroxide and sodium sulfate

copper(Il) oxide and dilute sulfuric acid

31 The table below shows the observations when oxides of three elements, Q, R and
S are added to water.

observations in water

Q oxide Dissolved to form a solution with pH 2

R oxide Dissolved to form a solution with pH 7

S oxide Dissolved to form a solution of pH 10

What are elements Q, R and S?

32 Which three salts can be prepared by titration?

sodium sulfate, potassium chloride, ammonium nitrate

barium sulfate, potassium chloride, lead(Il) sulfate

zinc sulfate, silver chloride, sodium nitrate

barium sulfate, lead(II) chloride, ammonium nitrate

A

B

c
D

A

B

c
D
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A

B

c

D

sulfur

sulfur

calcium

nitrogen

calcium

nitrogen

nitrogen

sulfur
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33 Which reaction is not an example of a redox reaction?

Fe2* --- Fe3* + e-

CuO + Hz ..- Cu + HzO

2Al + 3CuO ---+ A/zOr + 3Cu

KOH+HCi+KC/+HzO

34 Steam is passed over a heated solid X. Gas Y is collected'

wool saturated X
with water

What are substances X and Y?

5076/01/O
PartnerlnLearning
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A

B

c
D

Y

water

x Y

A

B

c
D

silver

lead

copper

zinc

hydrogen

oxygen

oxygen

hydrogen
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experiment P o R

Can the metal be extracted by
reducing its oxide with carbon?

no yes yes

Does the metal displace zinc
from zinc chloride?

yes no yes

BP-82
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35 Experiments are carried out for metals P, Q and R. The table shows the results.

What is the order of reactivity of the metals?

36 Which reaction takes place in the blast furnace?

3Fe + 4HzO ---r FesOa + 4Hz

SiOz + CaO ---+ CaSiOs

Ca(OH)z + COz - CaCOs+ HzO

FeO + CO -' Fe + COz

37

Their reactivities decrease down Group L

They form oxides on reacting with water.

Their melting points decrease down Group l.

They form covalent bonds with the halogens.

38 An energy change takes place as ammonium nitrate is dissolved in water at 30'C.
The temperature changes by 4.5'C.

What is the final temperature?

25.5'C

30.0'c

34.5'C

37.0'C

A

B

c
D

Which statements about alkali metals is correct?

A

B

c
D

A

B

c
D
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most reactive least reactive

A

B

c
D

P

o
o
R

R

P

R

o

o
R

P

P
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39 Methane, the first member of the alkane homologous series, has a boiling point of
-161'C.

Which molecular formula and boiling point could be correct for another alkane

member in the series?

molecular formula boiling poinU'C

A

B

c
D

CzHt

CzHs

CsHo

CsHs

-88

-89

-69

-200

40 Compound X can be oxidised to compound Y.

o
C

HHtl
H-C-C-

ll
HH

HHH
ttl

H_C_C-C-O-H
lllHHH o-H

compound X

What are compounds X and Y?

compound Y
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X

A

B

c
D

butanol

ethanol

propanol

ethanol

propanoic acid

propanol

propanoic acid

ethanoic acid
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2

Section A
Answer all the questions in this section in the spaces provided.

Table 1 .1 shows some information about four different substances.

Table 1.1

substance chemical formula solubility in water

lead(II) nitrate Pb(No:)z

lead(II) sulfate PbSOa insoluble

sodium carbonate soluble

barium carbonate BaCOa insoluble

(a) Complete the table by filling in the blank boxes. l2l

A white precipitate of lead(tr) carbonate is formed when two substances in

the table are mixed together.

(i) Name these two substances.

(b)

111

(ii) Describe how you would obtain a pure sample of lead(Il) carbonate
from the result of this mixing.

t3I
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2

3

Magnesium, copper and iron are metals.

(a) State two physical properties of metals.

t2t

Table 2.1

metal reaction with cold water reaction with dilute
hydrochloric acid

magnesium

copper

iron

(iD Place the three metals in order of chemical reactivity, with the most
reactive first.

most reactive

least reactive

t2l

(c) lron rusts under certain conditions

(i) State the conditions required for iron to rust.

t2t

(iD State one way to prevent iron from rusting.

t1I

5076/03/O

PartnerlnLeaming
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(b) (i) Table 2.1 shows the reactions of the three metals with dilute
hydrochloric acid and cold water. Put a tick (\i) if a reaction will take
place and a cross (X) if a reaction will not take place.

t3l
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heat strongly

add dilute
hydrochloric acid

add acidified
aqueous silver

nitrate

Name Q, R, S, T, U, V, and W

add aqueous
sodium

Fig. 3.1

roxide

left standing in
the air

o

R

S

T

U

v

w

Cl-lR 2022lscience 5076/03iO
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o
metal oxide

R
metal salt

J
o reen solution

T
gas that gives a
white precipitate
with limewater

U
green precr pitate

W
white precipitate

reddish-brown
precipitate

t71

3 Fig. 3.1 describes some of the reactions of a metal salt R.
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4 Methane and propane are organic compounds in the same homologous series.

(a) Draw the full structural formula of methane and propane.

methane propane

t2l

(b) (i) Name the homologous series that consists of methane and propane.

t1I

(ii) State the general formula for the homologous series named in part
(bxi).

t11

(c) State two general properties of a homologous series.

121

(d) Describe a chemical reaction of methane. State the products and
conditions clearly.

5076/03/O

PartnerlnLeaming
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6

Nitrogen, Nz, and hydrogen, Hz, combined on a large scale to form ammonia, NHs

as shown in the equation below.

Nz (s) + 3 Hz (g) --. 2 NHs (g)

(a) (i) Define relative molecular mass.

tll

(ii) Calculate the relative molecular mass of ammonia.

[Relative atomic masses: Ar: H, 1; N, '14]

t1I

(b) (i) Calculate the volume of ammonia produced when 240 dm3 of
nitrogen reacts in excess hydrogen. All volumes are measured at
room temperature and pressure.

t31

(ii) Calculate the mass of this volume of ammonia.

[Relative atomic masses: Ar: H, 'l; N, 14]

5076/03/O
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6 lndigestion is caused by having too much hydrochloric acid in the stomach.
Antacid tablets containing calcium hydroxide are commonly used to treat
indigestion.

(a) (i) Calcium hydroxide is an alkali. State the symbol for the ion that
causes this alkalinity.

(ii) State two properties of calcium hydroxide.

(b) (i) Write the balanced chemical equation to show the reaction between
hydrochloric acid and calcium hydroxide. State symbols are not
req u ired.

(ii) What name is given to this type of reaction?

(iii) Write an ionic equation to represent this reaction.

5076/03/O
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t1I

tzt

12)

tll

t1I
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Section B
Answer any two questions in this section.

Write your answers in the spaces provided.

7 Fluorine and chlorine are halogens found in Group Vll of the Periodic Table.

(a) Using the electronic structures of these two elements, explain why both

elements appear in the same group of the Periodic Table'

(b) For these two elements, suggest two similarities in their physical properties

and two trends in their physical properties.

Similarities

l2t

Trends

t4I

(c) Chlorine reacts with calcium to form a compound named calcium chloride'

(i) Draw a diagram to show the electronic structure of calcium chloride.

t2)

(ii) Using the structure, explain why calcium chloride has a very high

melting point.

5076/03iO
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I Fig 8.1 shows some reactions of ethene.

Product X + Product Y

complete
combustion

H H

cCProduct W Product Z
addition of
hydrogen

addition of
bromineH H

Ethene

Fig 8.1

(a) Draw the full structural formulae for products W, X, Y and Z.

Product W

Products X and Y

Product Z

5076/03/O

PartnerlnLearning
94
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(b)

10

Describe a chemical test and the observation that allow you to distinguish
between ethene and product W.

test...

results . .

t3l

(c) Ethene undergoes addition polymerisation to form poly(ethene). Poly(ethene)
is a type of plastic that is used to make items such as plastic bags, toys and

clingfilm.

(i) Briefly explain how poly(ethene) can be formed by addition
polymerisation. State the conditions clearly.

t2l

(ii) Write an equation for the addition polymerisation of ethene'
State symbols are not required.

t11

5076/03/O

PartnerlnLeaming
95

CHR 2022lscience



BP-96

I
11

(a) 5.0 g of calcium carbonate lumps reacted with 50 cm3 of 0.5 mol/dm3 nitric
acid to produce carbon dioxide gas.

State and explain two ways to increase the speed of this reaction.

(b) The speed of reaction can be determined by measuring the volume of
carbon dioxide gas produced.

Describe, with the aid of a labelled diagram, an experiment to measure the
speed of this reaction-

Diagram

t4l

5076/03/O
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(c) Fig 9.1 shows the graph of the volume of carbon dioxide produced against' ' 
time when 5.0 g ofiatcium carbonate lumps reacted with 50 cm3 of
0.5 mol/dm3 nitric acid.

volume of
carbon dioxide

produced/cm3

(i) sketch the graph you would expect when the experiment is

repeated using 50 cm3 of 0.1 mol/dm3 nihic acid' Label this graph

as (i).

(ii) sketch the graph you would expect when the experiment is

repeated using 5.0 g of powdered calcium carbonate. Label this
graph as (ii).

On Fig 9.1,

Fig 9.1

5076/03/O

PartnerlnLearning
97

5.0 g calcium carbonate lumps

50 cm3 of 0.5 mol/dm3 nitric acid

time/min

t1I

t1l
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Ghri5t ChurEh S€esrldsry gchcot
?0?2 Freliminary Exsm*eticn

Secondary 4EFH
SciericsIC hEmista]

Paper 3
Sectitrn A

Qn Answer h'iarkd Rernsrks

1a suhstan{e

leadtll) nikate

lead{lli sulHe

sodium
carb0nate

harium
cerhonEte

che*r ical fannula soluhility in water

soluble

eoluble

soluble

insslub,e

'[ m per blank

2rct

Hrb*Dr

IgEqr

BaCOr

1bi LEadill! nitrate End sotliu m carbonEte lm

lbii Filter the mirdHre throush a filter fu$nel nitlt iller FaErer l'1I

!1t'Egh the regidue *ith distilled water ["1]

Drv the r+sidr.E bettvsen two filter EaDcr [1]

R" Wasi ilrd dry

3rn

?* Good corductsr of heat
Good Eond uclcr of electricity
Hiqn densitbs
HiEh melling ffid txilirB Points
MalleEble and duclile

Any2pornls a$are o,' reaona JJe arl.$+er$

l1.r

2bi melal

rtagne$luTll

copper

rrun

refrliflrwithf,old
'fla t€f

narlli+n uYitJl dilute
c acid

1'

X

1'

6pt-3m
4-5 pt- I m
2-3p2-1vn
E-1 pt-0mI

X

x

2bii I.Jlagnesium {mr:st tffictive} > ltotl > Copper {least reactive} 3pt-2m
2p*-1t*
O-1pt-$ff

Oxvaen in ab i1l
Water [1]

?nr

2Eti Daat lhe iron ,*ith a tayer of pain?qrease;
Cover the lron with a Flastic;
Electrsplalins:

Any one Fojnf a$o ve

1n]

3 Q - iro*{Il} oxide
R - iron (E) carhonate
S - iro*{Il] chlofide
T - carborl diaxide
U - iron[1I] f]ydroxide
V - ironiu) hydrsHide
w - silver chls*de

7n

a

PblHOrh

Zci
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Chrisr Church 5€condsry SEhe.i
2031 Preli minary ExJminstisfi

Serdn,i.lry 4E5N
S*iene*lChemistryl

Qn Answer idsrhri Remar*s

4a

H
I

H-C-H
I

H

nlEtha*e

HHHttl
H-C_C-C-HtllHHH

propane

1 m for each
coarEst ctucfure
iAll bonds must
be drawn)

:m

4bi alksne lm
.lbii CnHzn+: 1m
4c same fun clional group:

similar chemital pr*perties;
gradual chsnge in their plrysical propentes as tm !R') oorun
the series frorn one member b the nev.t,

Any 2 Dorhb above

2m

4d Combustion Ul
Methane bum readily in gi@oxyqenJhir [1] lo ?rfr*)t*
carbon dioxide .snd *aler t11

lncomplete combu5trfi ft Fl
Methsne hurn in lggiEfl oxygen&i r III to p ro,luce $Ube
mflExide. rarb{rl sft{t udEr 1l

sEllU{CE reacilms [U
Metharre rEacl EIlh halogsrs/chlo rineJbronr ine in Dresence
ol UV li'tht EI to fr:rm Eh th ane ar'rl I'rqi ro{en ch loride

ltl
AJt one reirclion Efuve
Relali* nrolc ar n ss ts the ffveraqe mass of one
flrlerule oI thet elemefitjtonrpound contpsred to 1/1 of the
n't rhon-11
RE la?iYe nloteuulff nlass = 14 + 3 = 17

No mark a$ard ed if unit is writte n

3m

5ai 1m

5aii 1m

3nn5bi mole of nitrogerr = 24O i 24 = I0 mol [1]
N: : NHr = I .7
Mole of amrnonia = 10 X 2 = 20 mol [1 ]
volume of ammonia = 2t X ?4 = 480 dnt3 [1]

Sbii Mass ot amnrsnia = 28 mol X '17 = 340 I [1] lrn

6ai OH- ion 1m

6aii taste bitter and feels soapy
condu ct electri{it/ in aqueous state
turns red litmus paperblue
pH Yalue more than 7
rescts wilh acid to fumr salt and n ater

2m

?

1

onE
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Christ Church Secondary School
2022 P reliminary Examination

Secondary 4E5N
Science(Chemistry)

Qn Answer Marks/ Remarks

reacts with ammonia salt to form salt, ammonia gas and

water

An 2 nts above
6bi Ca(OH)z + 2 HCI -'- CaCl2 + 2 H2O 1 m - chemical

formula

1 m - balanced
equation

6bii Neutralisation reaction 1m

6biii H* (aq) + OH-(aq) -, HzO (/)

No mark awarded without state s bols

1m

7a Fluorine: (2,7) and Chlorine: (2,8,7 ) t1l
The elements are in the same group as they have 7 valence

electrons [1]

No mark awarded if student state valence electrons

2m

7b Similarities:
Low melting and boiling Points [1]
Coloured elements [1]

Trends:
Melting and boiling points increase down the group [1]
Colour intensi increases/ ets darker down the rou 1

4m

7ci

1-1-

[1] - correct cation

[1] - correct anion

2m

4
PartnerlnLeaming

105

I

I

I

I



BP- 106

Christ Church Semndary School
2022 P rcliminary Examination

Secondary 4E5N
Science(Chemistry)

Qn Answer Marks/ Remarks

Deduct overall 1 m if student did not draw all electrons

Tcii Calcium chloride has a iant lattice structure [1] Large
amount of energy is required to overcome the stronq
ele between the o i t11

2m

8a H HttH-C-C-HltHH
W

HBrtl
H-C-C-Htt

BrH
Z

accept any isomers

4m

Products X and Y

8b test: add butane and butene to the bromine solution [1]

Observation:

1) product W will not decolourise bromine solution / butane
will not cause the bromine solution to tum from reddish
brown to colourless ['1]

2) ethene will decolourise bromine solution / butene will
cause the bromine solution to furn from reddish brown to
colourless [1]

3m

8ci Under hiqh temoerature and ure and oresence of a
catalvst [1], Poly(ethene) can be formed by addition
polymerisation of ethene monomers [1]

2m

Scii
H

I

nC
I

H

H/HH\t / r r\c--+-{c-c-+-r \r rl
H \H H/n

ethene poV(ethene)

9a lncrease the concentration of nikic acid [1]
At a higher concentration, there are more reactant oarticles
to collide and the freouencv of effective collisions increase

n
Use powdered calcium carbonate [1]
Powdered calcium carbonate has a hioher exDosed surface
area for collision and the freouencv of
increase [1]

rature of nitric acid 1lncrease the tem

collisions

4m

5
PartnerlnLeaming

106

1m

I

I

I



BP-107

Christ Church Secondary School
2022 P rcliminary Examination

Secondary 4E5N
Science(Chemistry)

Qn Answer Marks/ Remarks

At higher temperature, more reactant particles oossess
n e ual to r than the n ne and

frequencv of effective collision s increase t1I

Any 2 points above
9b

retort stand
gas syringe

stopwatch
conical
flask

[1] - all apparatus correctly drawn
[1] - all apparatus clearly labelled

Set up the apparatus as shown above.
Record the volume of gas produced in the gas syringe at
regular intervals [1]
Plot a graph of volume of gas aqainst time [1]

II

4m

9ci/9cii

Vo

(ii)

(i)

nrrc/rt*

2m

6
PartnerlnLearning
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