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answer. Any rough working should be done on the question paper.

The use of an approved scientific calculator is expected, where appropriate.

A copy of the Periodic Table is printed on page 20.

This paper consists of 20 printed pages including the cover page.




1 The table shows the melting and boiling points of four pure substances. Which substance
is a liquid at room temperature and would rapidly evaporate off if left in the open air?

melting point / °C boiling point / °C
A -15 45
B 20 120
Cc -125 -8
D 120 350

2 The results for a titration experiment are shown below.

Initial reading / cm® | 0.00 20.40 0.50 0.70
Final reading / cm? 20.40 41.30 20.40 20.50

What is the average volume of solution obtained from this titration?

20.40 cm?®
20.45 cm?®
19.85 cm3
19.50 cm3

OO w >

3 In a chemical reaction, a mixture of oxygen and a small amount of carbon dioxide was
produced. To obtain a dry sample of oxygen from the gaseous mixture, a student bubbled
the mixture through substance X, followed by substance Y and then collected the dry
oxygen using method Z.

Mixture of __
oxygen and — Method Z
carbon dioxide

Substance X Substance Y

Which of the following shows the correct substances and method used?

Substance X Substance Y Method Z
A limewater concentrated sulfuric acid upward delivery
B water aqueous sodium hydroxide downward delivery
C | aqueous sodium hydroxide | concentrated sulfuric acid gas syringe
D | concentrated sulfuric acid | aqueous sodium hydroxide upward delivery




A chromatography experiment was done on a brand of candy to determine the number of
artificial sweeteners present.

Chromatogram A shows the separation of sweeteners using water as a solvent. It is then
rotated clockwise 90° and placed in ethanoic acid as a solvent, as shown in chromatogram
B.

! d rotated :

? clockwise 90° °

°

i ° o

: o

: . o

? 1/ start lines B e ®-—————
A B

How many different types of sweeteners are present in the candy?

OO mw >

3
6
9
1

2

An impure sample of a certain liquid boils at 63°C. Which of the following compounds can
the pure liquid be?

Pure liquid Boiling point/°C
A Benzene 80
B Hexane 69
C Hexene 64
D Chloroform 61

Element X has a proton number of 12. Element Y has a proton number of 9. Which one of
the following properties will a compound formed between X and Y has?

It has a high melting point.

It is able to conduct electricity in all states.
It is a gas at room temperature.

It is insoluble in water.

oo w>»



A proton, neutron and electron are passed through a positively charged and a negatively
charged plates.

Which of the following shows the correct path taken by the 3 sub-atomic particles?

A
positive plate
+ + 4+ + 4+ + + + + + 4+ + +
p
n
€
negative plate
B
positive plate
+ + + + 4+ + + + 4+ + 4+ + 4+
€
n
p
negative plate
C
positive plate
+ + + + 4+ + + + + + + + 4+
(S
n
p
negative plate

positive plate
+ + + + 4+ + + + + + + + 4+

negative plate
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An unknown substance X is found to have low melting point and can conduct electricity in
both solid and liquid states.

Which diagram could represent the structure of substance X?

A B

An element P has proton number n and forms an oxide P,Os. Element Q has proton
number (n-2), what is likely the type of compound and formula of the oxide of Q?

lonic compound, QO

lonic compound, Q20
Covalent compound, QO
Covalent compound, Q30-

OO W >

lodine pentafluoride was discovered by Henri Moisson in 1891 when he burnt solid iodine
in fluorine gas. lodine is found in Group VII of the periodic table.

How many bonded and unbonded electrons are found in the outer shell of the iodine atom
in iodine pentafluroide? F

F\}/F
7N
F F

10
12

o0 w>»
™



11

12

13

If the formula of calcium silicate is CaSiO3; and the formula of cadmium oxide is CdO,
what is the formula of cadmium silicate?

A Cd(SiOs)2
B Cd2SiOs

C  CdySiOs)
D CdSiOs

Which one of the following aqueous solutions contains the greatest number of ions?

1 dm?3 of 0.1 mol/dm?® AI(NO3)3
1 dm? of 0.2 mol/dm?® H,SO4

1 dm? of 0.3 mol/dm? MgCl;

1 dm?3 of 0.4 mol/dm3 HCI

OO mw >

Four students prepared hydrated copper(ll) sulfate by adding an excess of dilute sulfuric
acid to copper(ll) oxide. Each student used a different mass of copper(ll) oxide.

dilute sulfuric acid
CuO » CuS0O4.5H,0
M: = 80 M: = 250

After the copper(ll) sulfate had crystallised, the students dried and weighed the crystals.
It is known that 1 mole of copper(ll) oxide produces 1 mole of hydrated copper(ll) sulfate
from the reaction.

Which student produced the highest percentage yield of hydrated copper(ll) sulfate?

mass of copper(ll) oxide used / g mass of crystal produced / g
A 4.0 11.5
B 8.0 23.5
(o 12.0 35.0
D 16.0 46.5

14 Tin is extracted from its ore, SnO,, by reducing it with coal in a blast furnace.

SnO; + 2C > Sn + 2CO
What is the percentage purity of the tin ore if 1200 g of SnO, produces 164 g of tin?

A 119 1200 119 151
— X —— x 100% B — X —— x 100%
164 151 164~ 1200

C 164 1200 164 151
— X —— x 100% D — X —— x 100%
119 = 151 119 ~ 1200
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A student carried out a titration on 25 cm?® of 0.1 mol/dm? of sulfuric acid with 0.25 mol/dm?
of sodium hydroxide using methyl orange indicator.

H>SO4(aq) + 2NaOH(aq) = NaxS0s4(aq) + 2H.0(1)
He recorded the volume of sodium hydroxide to be 24.00 cm®.
Which of the following statements is/are correct?

I The colour of solution at the end of his titration is yellow.
Il The colour of solution at the end of his titration is orange.
Il He has exceeded the end-point of the titration.

IV He has not reached the end-point of the titration.

Il only

land Il
Il and llI
land IV

OO w >

Which of the following equations show that the underlined oxide exhibits amphoteric
properties?

A KO + 2HCI — 2KCI + H,0

B Ga0; + 2KOH — 2KGaO; + H20

C w + 2NH4C/ —» SrClL + H.O + 2NH;
D ALO + 2LIOH — 2LAIO + H.0



17 The table below provides information about the colours of two indicators at various pH.

red yellow  blue
Thymol blue ———¢—>¢—>

pH 9 11

red orange yellow
Methyl orange¢——>»¢—>«

pH 3

v

The graph shows the pH changes when sodium carbonate was titrated with dilute
hydrochloric acid, using one of the indicators above.
pH

A

12

10

2 1 L

5 10 15 20 25
Volume of hydrochloric acid / cm?

Which of the following statements about the titration is true?

A Colour of thymol blue when 10 cm? of hydrochloric acid is the same as colour of
methyl orange when 20 cm? of hydrochloric acid is added.

B When 15 cm? of hydrochloric acid is added, both indicators turn yellow.

Cc When methyl orange is used as the indicator, the volume of hydrochloric acid
required to reach the end-point is 15 cm®.

D When thymol blue is used as the indicator, the volume of hydrochloric acid required

to reach the end-point is 10 cm®.



18 Ammonium carbonate decomposes on heating as shown in the reaction below. The
gases produced were tested.
(NH4)2CO3 ->2NH; + H,O + CO»

damp red litmus

damp blue litmus

anhydrous cobalt(II)
chloride paper

Ammonium

carbonate Boiling tube

Flame

Bunsen Burner

The following observations were made:

I: Damp blue litmus turned red.

Il Damp red litmus turned blue.

lll: Anhydrous cobalt(ll) chloride paper turned pink.

Which of the following is the correct order for the observations?

A n->1->1
B I=>1->1
Cc m->1->1
D 1=>1->1

19 When a mixture of white solids is mixed with an excess of dilute hydrochloric acid, a
colourless gas is evolved and some, but not all of the mixture dissolves.

What could the mixture contain?

silver chloride and calcium oxide
lead(ll) sulfate and calcium carbonate
calcium oxide and sodium carbonate
calcium carbonate and zinc sulfate

OO mw >
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In which of the following does carbon have the same oxidation states?

Chemical Sodium carbide | lron(ll) carbide | Carbon dioxide | Carbonate ion
name

Chemical Na.C, Fe2C CO; COs%
formula

OO w>»

sodium carbide and iron(ll) carbide
carbon dioxide and sodium carbide
carbon dioxide and carbonate ion
carbonate ion and iron(ll) carbide

An unknown gas from Group VIl of the Periodic table was bubbled through aqueous
potassium iodide. It was observed that the solution turned from colourless to brown.

Another test was conducted with iron(ll) sulfate solution. Which of the following is correct?

Test with iron(ll) sulfate

Property of unknown gas

pale green solution turned yellow

reducing agent

solution remains pale green

reducing agent

solution remains pale green

oxidising agent

o0 m >

pale green solution turned yellow

oxidising agent

22 A student conducted a series of experiments on an unknown metal X. He then wrote some
statements about the experiments below.

e Carbonate of X is decomposed by strong heating to produce an oxide with formula

XO and carbon dioxide gas.

e Metal X reacts vigorously with hot steam and a bright white glow is seen.

e A pink solid was formed and blue solution turned colourless when metal X was
added to copper(ll) sulfate.

¢ When aqueous ammonia was added drop by drop to a solution of X, white
precipitate was formed and remained insoluble in excess.

Which of the metals below could X be?

A copper

B zinc

C magnesium
D potassium

10
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The diagram shows a blast furnace used to extract iron from haematite.

limestone, coke ﬂ @ Waste gases
A i

400°C
750°C

1200°C

1650°C

Hot air —J \; Hot air

Molten iron

Which statement incorrectly explains why the bottom of the furnace is kept at very high
temperatures?

A Combustion of coke is exothermic and occurs when hot air enters at the bottom of
the furnace.

B Reduction of iron ore to iron is exothermic and occurs when the iron ore is fed at
the top of the furnace.

C Iron needs to be kept molten so that it can be tapped off easily.

D Decomposition of limestone is endothermic and occurs when it is fed in at the top

of the furnace.

The following experiments were set up to investigate the factors that affected the rate of
corrosion of a steel nail.

Nail covered Nail covered N o
with lead in with calcium Nail in water Nail in oil
in water

e 1 &

Which of the following correctly shows the rate in which the steel nail corroded?

slowest > fastest

o0Ow>»
0 non
TOTO
WU
OXVOT

11



25 Study the 4 set-ups below to determine the order of reactivity of four metals, P, Q, R and

S.
Metal Q
Metal Q
solution of § solution of P
Grey SO|id on metal No Visib'e Change
Q observed in a observed
colourless solution
(N ()
\J, i\
L: L > - | |
Metal R —>/"'«——Metal P MetalR —»«—— Metal Q
¥ |
Metal R Metal R
dissolves dissolves

If a simple cell was set up between two of the metals above, which pair of electrodes will
give the largest voltmeter reading?

metal R and metal Q
metal R and metal S
metal R and metal P
metal P and metal Q

OO W >



26 In the diagram below, each cell contains an aqueous salt solution as electrolyte and
platinum electrodes.
After some time, mass of electrode Q increases greater than mass of electrode S. No
effervescence was seen from the start of the electrolysis at Q and S.

Which of the following statements must be correct?

The anions of the solutions in Cells A and B are different.

The cations of the solutions in Cells A and B are different.

The current flowing in Cell A is greater than the current flowing in Cell B.
The solution is Cell A is more concentrated than the solution in Cell B.

oo w>»

27 Three electrolytic cells are set up as shown below. Each cell uses carbon electrodes and
three different electrolytes.
1]

(i

molten molten calcium molten
potassium oxide aluminium
chloride oxide

If 1 mole of electrons flows through the circuit, what is the mass of metal deposited at the
cathode of each cell?

Mass of K/ g Mass of Ca/g Mass of Al / g
A 19.5 10 9
B 39 20 9
Cc 39 10 27
D 19.5 20 27

13



28 In the experiment below, chlorine gas was passed through mineral wool A followed by
mineral wool B, which were soaked in potassium halide solutions.

Mineral Mineral
wool A wool B

chlorine gas
—

..’. '::. — -—)
|
Black solid seen at the

sides of glass tube

heat heat
brown purple
vapour vapour
seen seen

Which of the following correctly identifies the solutions mineral wool A and mineral wool B
were soaked in?

Mineral wool A Mineral Wool B
A potassium bromide potassium iodide
B potassium iodide potassium bromide
C potassium bromide potassium chloride
D potassium iodide potassium chloride

29 X, Y and Z are elements in period 2 of the Periodic Table.
The oxide of X is soluble in water to give a solution with a pH less than 7.
The oxide of Y is soluble in water to give a solution with a pH greater than 7.
The oxide of Z can react with both hydrochloric acid and sodium hydroxide to give a
solution of pH 7.

Arrange the three elements in decreasing proton number.

Y,Z X
Y, X, Z
XZY
.Y, X

OO w>»

30 Arsenic belong to Group V of the Periodic Table. Which of the following is an incorrect
formula for an arsenic compound?

NaAsOs3
ASC|3
ASzH4
Mng83

OO m >
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31 Which of the following reactions is endothermic?

CuCO3; » CuO + CO,

Fe + 2AgNO; - Fe(NOs), + 2Ag
CH4 + 202 > CO2 + 2H20
NaOH + HCI - NaCl + H.O

OO wW>»

32 The depletion of the ozone layer by the reaction of chlorine atoms with CFCs occur in two
steps as shown below.

Step1: CI+03 > CIO + O,
Step 2: CIO + O3 » 20, + ClI

AH = -300 kJ/mol
AH = +70 kJ/mol

Which of the following statements describing the reaction is correct?

The overall reaction for the depletion of ozone layer is endothermic.
The overall reaction is O3 2> Oa.

Overall temperature of the surroundings increases at the end of step 2.
ClO acts as a catalyst in the reaction.

OO mw >

33 The forward reaction (endothermic) of a reversible chemical reaction is represented by the
energy profile diagram below. Which of the following represents the quantities of enthalpy
change and activation energy correctly for the forward and reverse reaction?

Energy a

Progress of reaction

Forward reaction (endothermic) Reverse reaction (exothermic)

Enthalpy change | Activation energy | Enthalpy change | Activation energy
A R-P Q R-P Q
B Q Q+R R-P Q+R
C R Q+R-P R Q
D R-P Q+R-P R-P Q

15




34 A student conducted two experiments on a black solid. He wrote some observations from

the experiments conducted.

Experiment 1: Add black solid to hydrogen peroxide.

“| see effervescence the moment | added the black solid.”

Experiment 2: Add black solid to sulfuric acid.
“The black solid starts to disappear and a blue solution is formed.”

In both experiments, he weighed the mass of the solid before and after each reaction.

Experiment Before/ g After / g
1 5.0 5.0
2 5.0 3.0

Which of the following statements is correct about the black solid?

OO w>»

35 A student performs two reactions.

Reaction 1

The black solid is carbon.

The black solid is the limiting reactant in experiment 2.
The black solid is a catalyst in experiment 1.

The black solid took part in both reactions.

10 g of magnesium ribbon with 1dm? of 2.0 mol/dm?3 dilute hydrochloric acid

Reaction 2 5 g of magnesium powder with 1dm? of 3.0 mol/dm?3 dilute hydrochloric acid

In both experiments, the volume of hydrogen produced, V is measured against time, t and

the results are plotted graphically.

Which set of graphs is correct?

A
V A
reaction 2
reaction 1
0
0
C
V A
reaction 1
reaction 2
0
0

B
V A
reaction 1
reaction 2
0 =
0 t
D
V A
reaction 1
reaction 2
O =
0

16



36 0.5 g portions of baking soda are added in excess to dilute hydrochloric acid.
NaHCOs; + HC/ — NaC/ + CO; +H.O

Which of the following graphs cannot be obtained from the above reaction?

B

Miwfre<mxwfe Volume of gas
0 » lime 0 r> Time
pH Concentration of HCI(aq)

0 }f ~®  Time 0+ > Time

37 Inthe Haber process, ammonia is separated from hydrogen and nitrogen by

absorbing ammonia with acid and treating the salt formed with a base.
cooling the mixture until ammonia liquefies.

dissolving ammonia in water and heating the solution.

fractional distillation.

OO m>»
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38

In an industrial process, two gases X and Y react together in the presence of a catalyst,
to form a single gaseous product Z.

X(9) + Y(9) = Z(9)

The percentage yield of product Z varies according to the pressure and the temperature
as shown in the graphs.

% of Z
A 100°C
80 r 200°C
70 300°C
60 — 400°C
50 —
40 —
500°C
30 —
20 —
10 —

‘ \ \ ‘ | > Pressure / atm

100 200 300 400 500 600

Which factor decreases both the speed of reaction and the amount of Z produced?

removing the catalyst
increasing the temperature
decreasing the pressure
decreasing the temperature

OO W >
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The following diagram shows a desulfurisation process.

——3 Gas Y produced after
desulfurisation and exits through

/ \ chimney
,/“\A/—v_\\
A - At
Fluxh?sﬁes ((\ CaCOs /5 desulfurisation chamber
contains _’_'/]' T ,v-"/l
mainly of

gas X

Which of the following statements about the gases X and Y is incorrect?

Gas Y will form white precipitate when bubbled through limewater.

Gas Y is a greenhouse gas which leads to global warming.

Gas X will turn acidified potassium manganate(VIl) purple to colourless.
Gas X is produced by internal combustion of gases in car exhaust at high
temperatures.

OO m>»

A catalytic converter is a device used to reduce the emissions from an internal
combustion engine used in most modern day vehicles. However, they may also have
negative impacts on the environment.

Which of the following describes the negative impact that catalytic convertors cause?

They contribute to the acidic gases in air.

They emit by-products which lead to the depletion of the ozone.

They increase the amount of carbon particles in the air which leads to smog.
They contribute the greenhouse gases which lead to global warming.

OO W >

~~ End of Paper~~
~~~Do check your answers!~~~

19
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