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25 cm?® of aqueous sodium hydroxide is pipetted into a conical flask and titrated with
dilute hydrochloric acid from a burette. How can the accuracy of the titration be
improved?

I.  Rinse the interior of the pipette with aqueous sodium hydroxide.
II.  Rinse the interior of the pipette with aqueous hydrochloric acid.
lll.  Rinse the interior of the conical flask with aqueous sodium hydroxide.
IV.  Rinse the interior of the burette with dilute hydrochloric acid.
I and Il only
I and IV only
Il 'and Il only

[, Il and IV

The diagram below is a set-up used to obtain carbon monoxide.

dilut 3 lumps of charcoal carbon monoxide

e
hydrochloric (§) -
acid

calcium carbonate

aqueous sodium
hydroxide

What is the main purpose of the aqueous sodium hydroxide?
Dry the carbon monoxide.

Remove the carbon dioxide.

Remove the excess acid.

Remove the oxygen present.



Esters can be prepared by reactions of alcohols and carboxylic acids. The yield of these
reactions is often low. One way of improving the yield is to remove the ester formed as
the reaction proceeds and this can be done by carrying out fractional distillation.

Which of the following mixtures will yield an ester as the distillate using this method?

B.P. : Boiling Point

— solvent front

start line

A ethanol ethanoic acid ethyl ethanoate
(B.P: 78°C) (B.P: 118°C) (B.P: 77°C)
B butanol ethanoic acid butyl ethanoate
(B.P: 117°C) (B.P: 118°C) (B.P: 128°C)
Cc ethanol butanoic acid ethyl butanoate
(B.P: 78°C) (B.P: 164°C) (B.P: 121°C)
D methanol butanoic acid methyl butanoate
(B.P: 65°C) (B.P: 164°C) (B.P: 102°C)
4 Vitamins are essential nutrients needed in small amounts for various roles in the human
body. They are either water-soluble or fat-soluble.
A sample of herbal tea, X, was analysed using chromatography with four water-soluble
vitamins, P, Q, R and S, using water as the solvent. When the solvent front reached the
position indicated, the chromatogram was placed under ultra-violet light. The following
diagram shows the chromatogram obtained.
e 0
0
0
¢ o o
¢
- X % % %
X P Q R S
What can be deduced from the results?
A Allvitamins in X are soluble in water.
B One of the vitamins in X is not soluble in water.
C Vitamin X consists of vitamin Q, R and S.
D Vitamin X contains three different components.
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The diagram below shows the heating curve of substance X.

temperature (°C) *

» time (min)

Which of the following represents the arrangement of the particles in substance X?

B

@

The chemical symbol of an element is shown below.
197

79X

Which of the following describes how this element achieves a stable electronic
configuration?

gain electrons to form positive ion

lose electrons to form negative ions

lose electrons to form positive ions

share electrons to form diatomic molecules
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The proton number and electron number of some particles are shown below. The

symbols used here do not represent the actual chemical symbol of the elements.

particle P Q R S
proton number 4 15 19 30
electron number 4 18 19 28

Which two particles are found in an ionic compound?

Pand R
P and Q
Qand S
Rand S

The properties of an unknown substance are given below.

e low melting and boiling point
e low density
e good conductor of electricity in solid state

Which of the following is the substance?

B —_
CHCRCES
CRCECH
SIS
@e
D
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Which of the following best explains the reason why the substance with the structure
shown below would be a good lubricant?

J&JJQ

strong covalent bonds between the layers of atoms
weak forces of attraction between the layers of atoms
weak covalent bonds between the layers of atoms

weak electrostatic forces of attraction between the layers of atoms

Which statement about groups in the Periodic Table is correct?

All groups contain both metals and non-metals.
Atoms of the elements in the same group have the same number of total electrons.
Atomic radius decreases down the group.

lonisation energy decreases down the group.

X2 + 2KY = 2KX + Y2

Based on the equation shown above,

the reaction is a redox reaction
the reaction is a metal displacement reaction
X is less reactive than Y

Xz is the reducing agent
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The setup below was used to collect the gas produced when an excess magnesium was
added to 50 cm® of 1 mol/dm? of hydrochloric acid.

The time taken for the reaction to be completed was also recorded.

The table below shows the results obtained.

volume of gas (cm®) 600
time taken for reaction to complete (s) 60

Which of the following would likely be the results obtained when same concentration of
propanoic acid is used instead?

volume of gas (cm®) time taken for reaction to complete (s)
300 30
300 60
600 60
600 180

In an experiment, 5 cm® of 1.0 mol/dm? of sodium hydroxide is gradually added to 10 cm?®
of 1.0 mol/dm? of hydrochloric acid, containing methyl orange indicator.

Which change occurs in the mixture?

A white precipitate is formed.
Methyl orange changes in colour.
The concentration of OH" increases.

The concentration of H* decreases by half.

X, Y and Z elements are found in Period 3 of the Periodic Table.
X forms an acidic oxide when burnt in oxygen.

Y forms a basic oxide when burnt in oxygen.

Z forms an amphoteric oxide when burnt in oxygen.

What is the order of the three elements across the Periodic Table?

XY, Z
X, Z,Y
Y, X, Z
Y,Z, X



15 Which of the following reactions is unlikely to take place?

Pb%" (aq) + 2CI (aq) = PbCl: (s)

A

B Fe* (aq) + Mg (s) > Mg* (aq) + Fe (s)
C 2H'(aq) + Cu(s) = Hz (g) + Cu?* (aq)
D

2H" (aq) + CO3 #(aq) = CO2 (g) + H20 (/)

16 In a chemistry experiment, solution X is gradually added to a salt solution Y, followed by
the addition of a dilute nitric acid solution. The graph shows how the mass of precipitate
formed changes with the addition of the different solutions.

mass of precipitate/ g

&
V.
: N total volume of
0 0 " solutions added to
H 3
addition of  addition of dilute salt solution Y/cm
X nitric acid

Which of the following would produce the graph as shown above?

solution X ions present in salt solution Y
A aqueous silver nitrate chloride ion and carbonate ion
B aqueous silver nitrate nitrate ion and sulfate ion
C aqueous barium nitrate sulfate ion and carbonate ion
D aqueous barium nitrate sulfate ion and nitrate ion



The table shows the observations made when an aqueous solution X was tested.

reagent added observation
acidified silver nitrate solution remained colourless.
aqueous sodium hydroxide pungent gas turns moist red litmus
paper blue.
Which of the following could X possibly be?
ammonium nitrate B ammonium chloride
zinc nitrate D zinc chloride

A gas was produced during a reaction. The descriptions below show some of the
properties of the gas produced.

e turns moist blue litmus paper red
e pungent smell
e no visible change with limewater

What is the identity of the gas produced?

ammonia B carbon dioxide

nitrogen monoxide D  sulfur dioxide

Which element contains the greatest number of atoms in 1 g?

aluminium B carbon

iodine D nitrogen

An impure sample of 1 g of silver oxide reacts with excess of nitric acid to form silver
nitrate and water. The reaction produces, 0.86 g of silver nitrate.

Ag20 + 2HNO3 - AgNOs + H20

What is the percentage purity of the sample?

31.3 % B 587%
85.5 % D 86.0%



21 Hydrogen and iodine react according to the equation shown below.
Ho + o == 2HI AH=+52.96 kJ

Which of the following energy profile diagrams shows the backward reaction?

A B
energy, energy,
Hao+l2 2HI
2HI Ho+l,
- -
progress of reaction progress of reaction
Cc D
energy o energy ,
2H]I Hao+l12
Hatl2 2HI
progress of reaction progress of reaction

22 The scheme shows four stages I to IV in the conversion of solid candlewax, CsoHs2, into
carbon dioxide and water.

30CO4(g) 30COx(g)
CsoHe2(s) _I> CsoHe2(7) L) CsoHs2(g) l) + l, +
31H.0(g) 31H20())

Which stage(s) is/are exothermic?
I only
I and IV only

I, II and 1II only

o o W >

I, Il and IV only
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23 In the graph, curve 1 was obtained by observing the decomposition of 100 cm® of
1.0 mol/dm® hydrogen peroxide solution, catalysed by manganese(IV) oxide.

2H,0, — 2H,0 + O,

A
/——_-__—— 1
2
volume of
oxygen
formed
0 =

time
Which alteration to the original experimental conditions would produce curve 2?

increase the pressure
lower the temperature

using 100 cm?® of 1.2 mol/dm?® hydrogen peroxide solution

o o0 W »

using 50 cm?® of 1.2 mol/dm?® hydrogen peroxide solution

11



24 The graph shows the mass of hydrogen gas evolved, plotted against time, when excess
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hydrochloric acid reacts with 2 g of magnesium ribbon.

A
mass (9)

» time (min)
Which statement is correct?

The reaction is faster at point X than at point Y.
The reaction first reaches completion at point Z.
The mass of hydrogen gas evolved will be higher if magnesium powder is used instead.

Mass of hydrogen gas evolved is Q g.

The statements below describe the reactions of metals P, Q and R.

e Metal P does not react with cold water but reacts quickly with an acid.
e Metal Q reacts slowly with an acid but has no reaction with steam.
¢ Metal R reacts fast with cold water.

Which of the following statements is correct?
Metal P can only be extracted by electrolysis from its ore.
Metal Q exists naturally uncombined.

Metal R cannot be reduced by coke.

Metals P and Q are positioned below hydrogen in the metal reactivity series.

12



26 Which of the following equations show the protection of iron from rusting?

A 3Ca® +2Fe > 2Fe®*" + 3Ca

B Zn* +Fe > Fe? +2Zn

C Mg+ Fe* > Fe + Mg*

D Sn+Fe* > Fe+Sn*

27 Which of the following is true about steel?

It is resistant to corrosion.

It is softer than pure metal.

It is a poor conductor of electricity.

o O m >»

It reacts with acid to form hydrogen gas.

28 A 150 cm® sample of clean, dry air is passed over hot excess copper at room
temperature and pressure until there is no further change in volume. The pink copper
metal turns black at the end of the reaction.

clean dry air

[H||||H|'l|l|zd I:Il"""r
I_'_'TZ[*ZZ“"I mn

heat

What is the minimum mass of copper metal that is needed for this reaction?

A 0.084g B 0.168¢
C 03169 D 06329

13



29 The diagram below shows the changes to the emission of different gases from a car
engine at different fuel/air ratio.

Lean Stoichiometric Rich

NOx

CO

Engine out emissions (not to scale)

I I I I
0.7 0.8 0.9 1.0 1.1 1.2 1.3

Fuel/Air ratio

Why is there an increase in the emission of CO when the fuel/air ratio increases from 0.8
to 1.0?

There is a decrease in the volume of air in the engine, leading to internal combustion.

There is an increase in the volume of air in the engine, leading to internal combustion.

There is a decrease in the volume of air in the engine, leading to incomplete combustion.

o o W >»

There is an increase in the volume of air in the engine, leading to incomplete combustion.

30 Which two processes in the carbon cycle help to regulate the carbon level in the

atmosphere?
combustion and respiration B  decomposition and respiration
C deforestation and photosynthesis D photosynthesis and combustion

14
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Why is iron metal added to Haber Process?

To lower the pressure needed for the reaction.

To lower the temperature needed for the reaction.

To lower the activation energy level of the process.

To react with hydrogen and nitrogen to form ammonia.

Given the following reaction

2MnO;, + 5802 + 6H"> 2Mn*" + 5802 + 3H,0

Which statement about the reaction above is true?

MnO, is acting as the reducing agent.
SO?Z is oxidised to form SO
H" is oxidised.

SO? is neither oxidised nor reduced.

During electroplating process, an object is coated with silver metal. The mass of the was

measured before and after the process.

mass of object before process (g)

4.78

mass of object after process (g)

6.15

The difference in the mass recorded is due to

a gas being produced at the object
a salt being produced on the object
oxidation of silver metal

reduction of silver ions

15
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graphite
hit
grapnite concentrated

copper(II) chloride and
iron(II) chloride solution

Which of the following statements correctly describes the observations made in the setup
a few hours later?

Green fumes observed at the cathode.
The electrolyte would be blue in colour.
The electrolyte would be green in colour.

The anode will increase in size.

In the electrolysis of an aqueous solution of cerium nitrate, 70 g of cerium, Ce, (A, = 140)
is deposited at the cathode by 2 moles of electrons. What is the charge on the cerium
ion?

1+ B 2+
4+ D o6+

The table below shows the uses of two fractions obtained from fractional distillation of
crude oil.

fraction uses
X fuel for lorries and trucks
Y feedstock for petrol chemical industry

What is fraction X and Y based on the uses given?

fraction X fraction Y
diesel lubricating oil
diesel naphtha
petrol lubricating oil
petrol naphtha

16



37 One of the compounds found in bitumen has a molecular formula of CxoHa.. It undergoes
cracking to form smaller molecules as shown in the equation below.

Ca0Ha2 > CioHze + 2
What is the chemical formula of the other compound formed?
CsHs

CsH1o
CsH1s

o o m >»

CsH1s

38 400 cm® of 5 mol/dm® of aqueous bromine was found to react with 1 mole of an
unsaturated hydrocarbon.

What is the number of bromine atoms that would be found in the product formed?

2 B 3
CcC 4 D 6

39 Below shows a list of reactions.

| combustion of ethanol

Il fermentation of glucose

[ll oxidation of ethanol by air in the presence of bacteria
IV reaction of sodium carbonate with ethanoic acid

In which reaction is carbon dioxide a product?
I and Il only

I and IV only
I, Il'and Il only

o o m >»

I, II'and IV only

17
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Which of the following reactions will not take place with the molecule shown below?

0
I

bromination
condensation polymerisation
oxidation

reaction with magnesium

H
I

|
H—O—C— C=C—C—
H

H H
A4
i

—H
I

L —0— I

END-OF-PAPER

18
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