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1 A gas turns moist red litmus blue, is soluble in water and is less dense than air.

Which diagram shows a correct way of drying and collecting the gas?

calcium oxide gas \ 0
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gas
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concentrated
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2 The apparatus shown is commonly used to oxidise ethanol to ethanoic acid.
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Which is the purpose of the condenser?

prevents air from oxidising ethanoic acid formed

prevents ethanol from being converted to ethene
prevents the escape of any unreacted ethanol

(
E -——p water out

ethanol and an
acidified oxidising agent

prevents ethanoic acid from reforming back to ethanol

3 Ethyl acetate is an organic compound that is insoluble in water.

Given a mixture of ethyl acetate and aqueous copper(ll) sulfate at room temperature,
which two steps should be carried out to obtain samples of ethyl acetate and copper(ll)
sulfate crystals?

step 1

step 2

o O ©® >

fractional distillation
simple distillation
using a separating funnel

using a separating funnel

crystallisation
evaporation
crystallisation

evaporation
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4  The diagram shows the change in electrical conductivity when aqueous barium
hydroxide is added to a fixed volume of substance X.

conductivity
A

. volume of aqueous
barium hydroxide / cm?

Which of the following is not a possible identity for substance X?

agueous zinc sulfate
agueous iron(lll) nitrate

agueous sodium fluoride

o 0O o >

agueous copper(ll) chloride

5 Oxygen consists of two isotopes, oxygen-16 and oxygen-18.

Which statement correctly describes the two isotopes of oxygen?

A Both oxygen-16 and oxygen-18 have the same relative atomic mass.
B Both oxygen-16 and oxygen-18 form ions with a charge of -2.

C Oxygen-16 has different chemical properties from oxygen-18.

D Oxygen-16 and oxygen-18 have different electronic configurations.
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6 The apparatus shown is used to investigate the diffusion of gases.

gasl

>3

beaker
J

coloured
water

7 ﬂ

porous pot gas 2

7ol

It was observed that the water level of the coloured water did not change even after
gas 2 was delivered into the beaker for some time.

Which of the following could be the identities of gases 1 and 2?

gas1 gas 2
A CoH4 N2
B C2He O,
C CO; NH3
D SO, HCI

7 How does rubidium bond with fluorine?

Each atom of rubidium receives an electron from a fluorine atom.
Each atom of rubidium shares a pair of electrons with a fluorine atom.

Each atom of rubidium shares an electron with a fluorine atom.

O 0O W >

Each atom of rubidium gives an electron to a fluorine atom.

8 The structural formula of ethylene molecule is shown.

H cC=——=¢C H

What is the total number of shared electrons in each ethylene molecule?

A 3 B 5 C 6 D 10
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9 Which statement explains why graphite and copper can conduct electricity in solid state?

Both graphite and copper contain mobile electrons.
Both graphite and copper contain mobile ions.
Graphite contains mobile electrons while copper contains mobile ions.

o0 o >

Graphite and copper contain both mobile electrons and mobile ions.

10 On complete combustion, a sample of hydrocarbon gives 11.0 g of carbon dioxide and
9.0 g of water.

What is the molecular formula of the hydrocarbon?

A CHa

B CoHy
C CsHs
D CsHs

11 The main ore of zinc is zinc blende, ZnS. When this ore is heated in air, the reaction is
represented by the following equation.

2ZnS + 30, 2 2Zn0O + SO,

What volume of oxygen at room temperature and pressure would be required to react
completely with 194 g of ZnS?

3x24

> dm? C 3x24dm* D 3 x32dm?3

A 3dm?3 B

12 When 20 g of impure calcium carbonate is heated, 6.6 g of carbon dioxide is obtained.

What is the percentage purity of the sample of calcium carbonate?
(assume that none of the impurity produce carbon dioxide on heating)

A 15.0% B 25.0% C 55.0% D 75.0%
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13 The diagram shows an incomplete diagram of an electrolysis experiment.

graphite
electrodes

electrolyte

shown.

result 1

result 2

Which of the following correctly identifies the electrolyte used in the experiment to obtain

results 1 and 27

electrolyte used to obtain result 1

electrolyte used to obtain result 2

dilute hydrochloric acid
concentrated hydrochloric acid

concentrated sodium chloride

OO0 wWm >

dilute sodium chloride

dilute sodium chloride
dilute nitric acid
concentrated hydrochloric acid

dilute nitric acid
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14 A student decided to silver-plate a locker key.

power supply
!—O G—-

silver block =

locker key

+ electrolyte

Which of the following combination gives the most suitable set-up for the

electroplating?

anode cathode electrolyte
A locker key silver block sulfuric acid
B locker key silver block aqueous silver nitrate
C silver block locker key sulfuric acid
D silver block locker key aqueous silver nitrate

15 Arreversible reaction is exothermic in the forward direction and the heat given out is
196 kJ/mol. The activation energy for the forward direction is 75 kJ/mol.

What is the activation energy of the reverse direction?

A 75 kJ/mol

B 121 kJ/mol
C 196 kJ/mol
D 271 kJ/mol
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16 The diagram shows the distribution of kinetic energy of a sample of gaseous molecules
at a fixed temperature. Ea is the activation energy for the decomposition of this gas.

number of
molecules

area R

| S
Which statement about area R is correct? kinetic energy

Addition of a catalyst moves the position of the Ea to the right.
All the molecules in area R possess energy no higher than the Ea.

Molecules in area R have enough energy for the reaction.

o 0O wm >

The collisions between molecules in area R are not successful.

17 Phosphoric acid fuel cell, PAFC, is a fuel cell that can provide power for vehicles.

A simplified sketch of PAFC is shown.

_— H0(g)
electrodes .
Hs;PO,4
") S — — o

Which statement about the above PAFC is incorrect?

A Phosphoric acid acts as a fuel.

B The only waste product is non-polluting.

C The fuel cell uses hydrogen gas and oxygen gas to produce electricity.

D The fuel cell requires reactants to be continuously supplied to produce electricity.
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18 In an experiment, an excess of 2 mol/dm? dilute hydrochloric acid was reacted with
50 cm? of 1 mol/dm?® aqueous potassium carbonate.

The results of the experiment are shown in graph 1.

4
............................................. graph 2
volume of graph 1
carbon J
dioxide/ cm?®
time /s

Which of the following changes to graph 1 would produce graph 27?

A adding a catalyst to the reaction mixture

B adding a small amount of solid potassium carbonate to the reaction mixture
C adding water to the reaction mixture

D increasing the concentration of hydrochloric acid

19 A textbook writes “Nitric acid, HNOs, is a strong oxidising agent”.

Which of the following cannot be a product of nitric acid in its reaction with a reducing

agent?

A N2

B N2Os
C NO
D NO>
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20 An excess of iron(ll) chloride is added to acidified potassium manganate(VIl).
Which statements are correct?
1 Iron(ll) ions are reduced to iron(lll) ions.
2 Manganate(VIl) ions are oxidised to manganese(ll) ions.
3 Potassium manganate(VIl) is an oxidising agent.
4  The purple solution disappears.

A land?2
B land 4
C 2and 3
D 3and 4

21 An unknown acid dissociate completely in water to produce 0.5 mol of H* ion.

Which of the following acids will produce the same amount of H" ion when dissociated

in water?

A 200 cm? of 2.0 mol/dm? of ethanoic acid

B 200 cm? of 2.0 mol/dm? of hydrochloric acid
C 500 cm? of 1.0 mol/dm? of nitric acid

D 500 cm? of 1.0 mol/dm? of sulfuric acid

2022 4E Pure Chemistry Preliminary P1 Hua Yi Secondary School



12

22 Solid T is gradually added to aqueous solution U. The changes in pH are shown on
the graph.

pH a
13

mass of solid T/ g

v

What are substances T and U?

substance T substance U
A insoluble metal oxide nitric acid
B soluble metal oxide hydrochloric acid
C soluble non-metal oxide agueous ammonia
D soluble non-metal oxide sodium hydroxide

23 Which of the following pairs of reactants is most suitable for preparing the given salt?

reactants salt
A copper and sulfuric acid copper(ll) sulfate
B lead(Il) carbonate and sulfuric acid lead(Il) sulfate
C sodium nitrate and hydrochloric acid sodium chloride
D zinc oxide and nitric acid zinc nitrate

24 Which reaction will not produce ammonia gas?

heating ammonium chloride
heating a mixture of ammonium chloride and limewater

heating a mixture of sodium nitrate and dilute sulfuric acid

o O W r

heating nitrogen gas and hydrogen gas

2022 4E Pure Chemistry Preliminary P1 Hua Yi Secondary School



25 Across a period of the Periodic Table, there is a trend from metallic to non-metallic
elements.

Which statement provides the explanation for the trend?

A

B
C
D

This is due to an increase in mass number.

This is due to an increase in number of electron shells.

This is due to an increase in number of neutrons.

This is due to an increase in number of valence electrons.

26 The reactivity of Group Il metals follows a similar trend as that of Group | metals.
The diagram shows four Group Il metals A, B, C and D being tested in an electric cell.

metal tested

filter paper soaked in
agueous sodium

-
N

copper sheet

_ /
chloride |
The voltage produced is recorded and shown in the table.
metal voltage / V
A 0.2
B 0.6
C 0.4
D 0.8

The four metals tested are calcium, magnesium, strontium and barium.

What is the possible identity of metal C?

A

B
C
D

barium
calcium
magnesium

strontium
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27 Using the apparatus shown, fluorine gas was passed through the tube. After a short
time, coloured substances were seen at points I, Il and II.

potassium bromide
| 1 i

—— —

fluorine Y N
gas A 5
gentle heat

potassium chloride

Which row correctly shows the observations at I, Il and 111?

| I Il
A green gas orange-brown vapour reddish-brown liquid
B green gas yellow gas orange-brown vapour
C pale-yellow gas green gas reddish-brown liquid
D pale-yellow gas orange-brown vapour reddish-brown liquid

28 Zirconium, Zr, is a transition metal. It burns with a white light to form a mixture of
zirconium(ll) oxide and zirconium(IV) oxide.

These oxides react with both acids and bases. Zirconium is resistant to corrosion.
Zirconium oxide can speed up the rate of some chemical reactions hence is widely used
in the chemical industry.

Which statements show that zirconium is a transition metal?

The oxides of zirconium are amphoteric.
Zirconium has oxidation states of +2 and +4 in its oxides.

Zirconium is resistant to corrosion.

A W N P

Zirconium oxide can speed up chemical reactions.

1 and 2 only
2 and 4 only
1, 3 and 4 only
2,3 and 4 only

O 0O W >
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29 The reactions of four metals, P, Q, R and S, are as described.

¢ Metals Q and S can be extracted by reacting their metal oxides with carbon but
metals P and R can only be extracted by electrolysis of its molten compounds.

e Metal Q can also be extracted by heating its metal oxide with metal S.

¢ The metal carbonate of P decomposes more readily than the metal carbonate of
R.

What is the correct order in decreasing reactivity for the four metals?

A P,R,Q,S
B P.R,S,Q
C R,P,Q,S
D R,P,S,Q

30 Three metal oxides each have the formula G20s.
Which statements about these oxides are correct?
1 Ifthe relative molecular mass, Mr, for the oxide is 152, metal G is chromium.

2 If the relative molecular mass, Mr, for the oxide is 160, metal G does not
corrode in dry air.

3 If the relative molecular mass, Mr, for the oxide is 102, the oxide of metal G
is amphoteric.

A 1 and 2 only
B 1 and 3 only
C 2 and 3 only
D 1,2and 3
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31 The properties of three common types of steel are listed in the table.

steel H brittle
steel J malleable
steel K resistant to corrosion

Which row matches the type of steel to its properties?

steel H steel J steel K
A high carbon steel low carbon steel stainless steel
B low carbon steel high carbon steel stainless steel
C stainless steel high carbon steel low carbon steel
D stainless steel low carbon steel high carbon steel

32 Blocks of magnesium were bolted onto steel hull of a ship.

This is done to increase the working life of the steel hull by preventing or slowing down
the formation of rust.

Which statement provides the explanation?

A

B
C
D

Magnesium reacts with steel hull to form an alloy.
Magnesium has corrosion resistant properties.
Magnesium is oxidised in preference to iron found in the steel hull.

Magnesium minimises contact of oxygen and water with the steel hull.

33 Acid rain contains sulfuric acid and causes lakes to become acidic. Acidic lakes may be
treated with powdered limestone (impure calcium carbonate) to neutralise the acidity.
Calcium sulfate is formed. If large lumps of limestone are used, instead of powdered
limestone, the reaction starts but soon stops, leaving most of the limestone unreacted.

Which statements explains why the reaction starts but soon stops?

A

B
C
D

A layer of insoluble calcium sulfate forms on the surface of the lumps.
Limestone only contains small amounts of calcium carbonate.
Powdered limestone is more reactive than lumps of limestone.

The acid reacts with the calcium sulfate instead of the calcium carbonate.
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34 Cars are installed with either diesel or petrol engines. The combustion of fuels such as
diesel and petrol produces air pollutants.

The table shows the mass of air pollutants found in exhaust fumes when 1 kg of each
fuel is combusted under identical conditions.

air pollutant produced

mass of air pollutant after
diesel is combusted / g

mass of air pollutant after
petrol is combusted / g

carbon monoxide 15 300
unburnt hydrocarbons 20 25
oxides of nitrogen 95 40

Which of the following can be inferred from the above data?

O O ™

A diesel engine has a higher temperature than a petrol engine.

Burning of petrol contributes more towards formation of acid rain.

Combustion of petrol is more exothermic than that of diesel.

Petrol requires less oxygen for complete combustion.

35 Which one of the following substances can be used to remove sulfur dioxide from flue
gases?

A

B
C
D

calcium carbonate

carbon dioxide

dichlorofluoromethane

dilute hydrochloric acid

36 Which property shows an increase in the alkane series from butane - propane -
ethane-> methane?

A

B
C
D

boiling point
flammability
melting point

viscosity

37 Which property does not change in the polymerisation of ethene to form poly(ethene)?

A

B
C
D

boiling point
density
empirical formula

mass
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38 Xs an organic compound containing four carbon atoms. It gives negative results with
the following tests.
e reacting X with aqueous bromine
e reacting X with acidified potassium manganate (V1) solution

e reacting X with sodium carbonate solution

Which of the following could be the structural formula of X?

A CH3CH2CO2CHjs
B CH3CH2CH=CH:
C CH3CH2CH2CO:H
D CH3CH2CH-0OH

39 Esters are sweet smelling substances found in fruits and flowers.

The diagram shows an ester found in pears.
0

CHS_C_O—CHE—CHZ—CHE‘

Which of the following pair of compounds react together to form the ester shown?

A butanoic acid and methanol
B ethanoic acid and propanol
C methanoic acid and butanol
D propanoic acid and ethanol
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40 A compound known in industry as ‘MTBE’ is used as an additive in ‘lead-free’ petrol.
The structural formula of MTBE is shown.

H
H H—C—H H

H—C —C—Q0—C—H

H H—C—H H
H

Which compound is an isomer of MTBE?

A B
H H H H H H H H
N A D AP G B S
AN T
c D
H H H H
H—(I}‘—H H—(I:—(I:———omcl:—H
) g
H—C—C—C—0—H H H
0

End of Paper
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The Periodic Table of Elements
Group
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