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1 Which one of the following correctly describes the particles in a dilute sugar solution at
room temperature?

sugar molecules water molecules

A widely separated, moving at close together, moving at
random random

B widely separated, moving at close together, not moving
random

C widely separated, not widely separated, moving at
moving random

D close together, moving at widely separated, vibrating
random slightly

2  The tubes shown in the diagram all contain a dilute solution of a solid X dissolved in a
liquid Y.

Which apparatus is most suitable for finding the boiling point of liquid Y?

A B C D

bk

\_/ \—/

3 The diagram shows some ammonium chloride being heated.

clear region

white deposit

T

heat

ammonium chloride

What does the clear region between the ammonium chloride and the white deposit

contain?

A ammonia and chlorine

B ammonia and hydrogen chloride
C ammonia and water vapour

D ammonium chloride vapour
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4  The percentage of oxygen in the air is found by using the apparatus shown below. The

air is passed over heated copper until there is no further decrease in volume.

gas syringe

b

copper

heat

gas syringe

What precaution should be taken before the initial volume of air and final volume of
gases remaining in the apparatus are found?

A The tube containing the copper should be removed.
B Both syringes should contain the same volume of air.
C All the copper should have reacted.

D The apparatus should be at room temperature.

5  Which of the following shows the structure of bronze?

6 Naturally-occurring bromine has a relative atomic mass of 80 and consists entirely of
two isotopes of relative atomic masses 79 and 81.

What can be deduced about naturally-occurring bromine from this information only?

Bromine is radioactive.

o0 w>r
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Bromine has different oxidation states.
Bromine isotopes have different number of protons.
Bromine contains the two isotopes in equal proportions.
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7  Silicon carbide is a shiny, hard, chemically inert material with a very high melting point. It
can be used to sharpen knives and make crucibles.

Which type of structure explains these properties?

a giant structure with covalent bonds between carbon and silicon atoms

a giant structure containing metallic bonds

a giant structure with covalent bonds between atoms and weak forces of attraction
between the layers of atoms

a simple molecular structure with covalent bonds between the carbon and silicon
atoms

o O w>r

8 The diagram shows the structure of a covalent compound containing the element
hydrogen, H, and the unknown elements X, Y and Z.

H Y
|7
H— X — X H
|\ /
H Y—2Z
\
H

To which groups of the Periodic Table do these three elements, X, Y and Z, belong?

X Y Z
A 1 5 6
B 4 5 1
C 4 6 5
D 5 1 4

9  What does a solution of hydrogen chloride and methylbenzene contain?

methylbenzene ions, hydrogen ions and chloride ions

methylbenzene ions and hydrogen chloride molecules

methylbenzene molecules, hydrogen molecules and chlorine molecules
methylbenzene molecules and hydrogen chloride molecules

OO0 wm>

10 Which one of the following substances

0] is an element
(ii) also forms crystals composed of small molecules?
A carbon dioxide
B ice
C iodine
D graphite

CHR 2022/Chemistry 6092/01/0/22
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12

13

14

5

The table below shows the results of experiments to measure the volume of sulfuric acid
(column 1) needed to neutralise the mass of sodium hydroxide (column 2) dissolved in
the volume of water (column 3).

column 1 column 2 column 3
experiment | volume of sulfuric mass of sodium volume of water
acid required / cm? hydroxide / g required / cm?
1 20 1 20
2 40 2 40
3 40 2 20
4 ? 1 40

From the results, what volume of sulfuric acid is needed to neutralise the sodium
hydroxide in experiment 4?

A 10cm?d B 20cm?d
C 40cm?d D 80cmd

Dinitrogen tetroxide, N2O4 is a poisonous gas. It can be disposed of safely by reaction
with sodium hydroxide. In the experiment, the concentration of aqueous sodium hydroxide
used is 1.5 mol/dm3.

N204(g) + 2NaOH(aq) — NaNOs(aq) + NaNOz(aq) + H2O(1)

What is the least volume of aqueous sodium hydroxide required to dispose of 300 cm? of
N2O. at room temperature and pressure?

A 10cm?d B 20cmd
C 120cm? D 240cm?®

An element X in found in Group VII of the Periodic Table.
Which of the following is a likely behaviour of element X?
reacts vigorously with water

forms a hydride of formula XH-

reduces hydrogen sulfide
oxidises SOz* to SO4*

ocOw>

250 cm® of 3.00 mol/dm? dilute hydrochloric acid is added to 350 cm?® of 2.00 mol/dm?
dilute hydrochloric acid.

What is the concentration of the resulting solution?

A 1.45 mol/dm?
B 2.42 mol/dm?®
C 2.50 mol/dm3
D 8.33 mol/dm?3
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15 The table below shows the results of heating the carbonates and nitrates of three metals

6

to the same temperature.

products of decomposition
metal -
metal carbonate metal nitrate

W no change metal nitrite and oxygen

X oxide and carbon dioxide mgta_l oxide, nitrogen
dioxide and oxygen

vy no change mgta_l oxide, nitrogen
dioxide and oxygen

What is the order of these metals in the reactivity series likely to be?

most reactive » |east reactive
A W X Y
B W Y X
C X Y W
D Y W X

16 Nickel is between iron and lead in the reactivity series.

Which of the following can be deduced from this?

oO0Om>

17 Which one of the following reactions could be represented by the ionic equation.

M is the symbol for a metallic element.
M(s) + 2H"(aq) — M*(aq) + H(9)

oc0Ow>

18 A sample of air was shaken with an alkaline solution of a compound called pyrogallol. The

iron + dilute hydrochloric acid
lead + dilute sulfuric acid

iron + steam

sodium + water

gases remaining did not support combustion.

Nickel can be obtained by moderate heating of nickel hydroxide.
Nickel can displace hydrogen rapidly from hot water.

Nickel can be displaced from an aqueous solution containing nickel ions.
Nickel loses electrons more readily than iron

Which one of the following pairs of gases was removed by pyrogallol?

cOw>»
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carbon dioxide and nitrogen
oxygen and carbon dioxide
oxygen and nitrogen

water vapour and hydrogen
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19 Which of the following gases is least common in air?

hydrogen
argon

carbon dioxide
nitrogen

ocOw>

20 In an experiment, 6 moles of magnesium ions were discharged in the electrolysis of
molten magnesium chloride.

Which amount of metal would be discharged by the same amount of electricity in the
following experiments?

3 moles of copper(ll) ions in the electrolysis of agueous copper(ll) sulfate.
6 moles of zinc ions in the electrolysis of aqueous zinc chloride.

12 moles of calcium ions in the electrolysis of molten calcium fluoride.

12 moles of lithium ions in the electrolysis of molten lithium bromide.

o0Omw>

21 Two electrolytic cells are connected as shown in the diagram.

Cell 1: P is a copper electrode while Q is a platinum electrode immersed in dilute
copper(ll) chloride solution.

Cell 2: R is a platinum electrode while S is a copper electrode immersed in
concentrated copper(ll) chloride solution.

Cell 1 Cell 2

Which of the following statement(s) describes the observations made after sometime?

1. There is a higher mass gain in Q than S.
2. Both P and R electrodes decrease in mass.
3. Both Cell 1 and 2 electrolytes fade in colour.

land?2
1and3
2and 3
none of the above

o0Ow>»
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8
When sulfur dioxide is bubbled into aqueous bromine, the reddish brown colour fades.
Which of the following describes the role of sulfur dioxide in the above reaction?
an acid
an oxidising agent

a reducing agent
a catalyst

o0 w>

Which one of the following processes does not involve either oxidation or reduction?

manufacture of iron from haematite

manufacture of ammonium sulfate from ammonia and sulfuric acid
manufacture of ammonia from nitrogen and hydrogen
manufacture of zinc from zinc blende (ZnS)

ocOw>

Which one of the following statements is always true for all examples of combustion?

One product is always carbon dioxide.

It is an exothermic reaction.

The combustion products have more energy than the original fuel and oxygen.
No bonds are broken in the reaction.

o0Omw>

When powdered metal M was placed in aqueous lead(ll) nitrate, a grey precipitate was
obtained. The temperature rose and some M remained unchanged.

Which of the following conclusions cannot be deduced from this information?

The reaction is exothermic.

M is more reactive than lead.

M was in excess.

M has the same valency as lead.

o0Ow>

Hydrogen peroxide decomposes to form water and oxygen gas. In two separate
experiments, manganese(VI1) oxide was added to 50 cm? of aqueous hydrogen peroxide.

The measurements taken are shown in the table below.

, , Total volume of O2
(o]
experiment | mass of MnO2/ g | tempertaure rise / °C produced / cm?
1 0.1 5 50
2 0.2 X y

What were the values of x and y?

X y

A 2.5 50
B 5.0 50
C 5.0 100
D 10.0 100

CHR 2022/Chemistry
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27 Sulfur dioxide is reacted with oxygen to produce sulfur trioxide. This reaction is catalysed
by a metal oxide catalyst.

2S02(g) + O2(g) — 2SO0s(Q)
What will become larger if the experiment is repeated using a better catalyst?

The total volume of gas produced at the end of the reaction.

The amount of hydrogen peroxide left over at the end of the reaction.

The initial gradient of a graph of total volume of gas produced against time.
The time needed to produce a particular volume of gas.

cOw>

28 Four oxides are added separately to aqueous sodium hydroxide.

aluminium oxide
carbon dioxide
copper(ll) oxide
magnesium oxide

PR

Which oxides react with aqueous sodium hydroxide?

A 2only

B 1and?2only

C 3and4only

D 1,3and4only

29 The results of some tests on solid X are listed below.

1. Solid X produced water when it is gently heated alone.

2. When dissolved completely in water and added to aqueous ammonia, it gave a
dirty-green precipitate.

3. When dissolved completely in water and added to silver nitrate solution, it gave a
white precipitate.

From the above results, what is solid X?

A hydrated copper(ll) sulfate

B anhydrous copper(ll) chloride
C hydrated iron(Il) chloride

D anhydrous iron(ll) sulfate

30 Which of the following mixtures below will result in the ionic equation shown?
Pb%*(aq) + SO0s*(aq) — PbSOu(s)

agueous lead(ll) nitrate is added to dilute sulfuric acid
lead(ll) chloride is added to aqueous sodium sulfate
lead(ll) oxide is added to dilute sulfuric acid

lead(ll) sulfate is added to water

cOw>
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31 Nitrogen and hydrogen can react upon heating, according to the chemical equation.

The graph below shows the percentage yield of ammonia produced from 1 mole of
nitrogen at different temperatures and pressures.

% yield of
ammonia

Which of the following statement(s) can be deduced from the information given above?

1. At 200 atmospheres, the number of moles of ammonia produced is greater
at 450 °C than at 500 °C.

2. An increase in pressure increases the number of moles of ammonia
produced at both 400 °C and at 350 °C.

3. The percentage yield of ammonia will most likely to be 33% at 500 °C and

70
601
50-
40-
30-
20
101

0

10

N2 + 3H2 = 2NHs3

350 °C
400 °C
450 °C
500 °C
550 °C

100 200

pressure (atmospheres)

at 400 atmospheres.

1 only

oO0Om>

1,2and 3

32 The following ionic equation shows a redox reaction.

Which one of the following substances is the oxidising agent?

BrOsz~
Br-—
H+
H.O

oO0Om>

33 Which one of the following reagents can be used to distinguish between butane and

butanol?

A concentrated sulfuric acid

1 and 2 only
2 and 3 only

aqueous bromine

B
C phosphoric acid
D

BrOs"+5Br~+ 6H* — 3Br, + 3H.O

acidified potassium manganate(VII)

CHR 2022/Chemistry
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34 Ethanol is used in some after-shave lotions and deodorants.
Which pair of properties makes it suitable for these uses?
It is flammable and mixes easily with water.
It is flammable and vapourises easily.

It is a good solvent and vapourises easily.
It is colourless and mixes easily with water.

o0 w>

35 Ethanol was oxidised to ethanoic acid using the apparatus shown below.

— water out

condenser

) <—— Water in

ethanol
and
oxidising agent

What is the purpose of the condenser in the above set-up?

prevent the conversion of the ethanol to ethene
prevent the escape of any unchanged ethanol
prevent the reforming of ethanol from ethanoic acid
prevent the reaction of ethanoic acid with ethanol

oO0Om>

36 Under suitable conditions, concentrated sulfuric acid dehydrates methanoic acid, H2CO.,
to give carbon monoxide according to the equation below.

H.CO, — CO + H.0O

Concentrated sulfuric acid also dehydrates H.C,0O.a. In this case, what product(s), other
than water, would you expect to be formed?

carbon monoxide only

carbon dioxide only

carbon monoxide and hydrogen
carbon dioxide and carbon monoxide

o0 w>
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37 Which one of the following correctly describes both ethene and ethane?

They are both unsaturated hydrocarbons.

They both readily decolourise bromine water.

They can both burn to produce carbon dioxide and water.
They are both readily polymerised.

ocOw>

38 In which process do large molecules become smaller molecules?

fermentation of sugars

catalytic reaction between ethene and steam
reaction between ethene and bromine
polymerisation of ethene

o0Omw>

39 The polymer, perspex, has the structural formula.

H CH,
|
C—C
|
H COOCH,/n

Which of the following structures is the monomer for the polymer?

A CH2 == C(CHg)COzCHa
B CH;=CH— CO2CHs

C CH3;—CH-—CHs

CO,CHs
D H,OC CHs;
\
CcC=C
/ N\
HsC H

CHR 2022/Chemistry 6092/01/0/22
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40 Engine oil is used to lubricate the car engine. Certain polymers are added to engine oil to
improve its viscosity. A portion of the chain of one such polymer is shown below.

CH2CH2CH3 CH2CH2CHza
Powww |
TS
H H H ‘ H H

CH2CH2CH3

A molecule of this polymer contains 40 carbon atoms.
How many molecules of monomer are required to form one molecule of this polymer?

OO w>
B o u A

End of Paper
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