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Section A [40 marks]

Choose the correct answers and shade the corresponding oval in the OMR provided.

1 The diagram shows a simple laboratory apparatus for the preparation and collection of
a dry gas.

Anhydrous
calcium chloride

What is the possible identity of the gas?

A Carbon dioxide
B Chlorine

C Hydrogen

D Hydrogen chloride
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A student took 2 g of calcium carbonate and added them to 20 cm?® samples of dilute
hydrochloric acid at different temperatures. She measured the time taken for the

effervescence to stop.

Which apparatus did she use?

Electronic | Stopwatch Filter Measuring | Thermometer
balance funnel cylinder
A v v v v x
B v v x v v
c v x v v v
D x v v x v

The boiling point of water is 100 °C. The melting point of potassium chloride is
770 °C. What is the most likely boiling point of a sample of water that contains a
small quantity of dissolved potassium chloride?

A 773°C
B 767°C
C 103°C
D 97.0°C
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A sample of isotonic drink containing two water soluble vitamins was analysed using
the method of chromatography with water as a solvent. The following chromatogram

(not drawn to scale) was obtained.

"""""" ... Solvent
front
Vitamin B2 .. O A
Vitamin Bg oo
@ ‘ 3.5cm
27
. cm
[ Y... Start line

™ Isotonic drink

Given that the Rfvalue of vitamin B2 is 0.35, which of the following statements can be

deduced from the chromatogram?

Isotonic drink is a mixture.
The solvent front is at 10 cm from the start line.
The Ry value of vitamin Bg is 0.27

A WO N -

Vitamin Bg is more soluble in ethanol than vitamin Bo.

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

oo w >
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5 The apparatus can be used to show the diffusion of gases. Two beakers containing

gas P were placed over two porous pots containing gases Q and R respectively.

The results are shown below.

Gas P

Gas
Q

~\

l«— Beaker

Porous pot

Water

Gas P

Gas

<« Beaker

#—1+ Porous pot

What is the correct order of the relative molecular mass, M; of gases P, Q and R?

Lowest M; > Highest M,
A P Q R
B Q P R
Cc R P Q
D R Q P
6 The boiling points of some elements are given in the table below.
Element Boiling point / °C

X -135

Y -160

z -145

A mixture of elements X, Y and Z was heated from -170 °C to -140 °C.

Which of the elements would still remain as a liquid at -140 °C?

A X only

B Y only

C X and Z only
D X, Yand Z
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Two particles X and Y have their composition shown in the table given below.

Particle | Number of electrons | Number of neutrons | Number of protons
X 10 8 8
Y 18 18 17

What are particles X and Y?

A

B
C
D

metal atoms
non-metal atoms
negative ions

positive ions

What is the number of the different subatomic particles of the ion 33Sr2*?

Neutrons Electrons
A 52 36
B 52 38
C 52 40
D 90 52

The relative atomic mass of an element with atomic number 10 is 20.2.

The element consists of two isotopes, the nuclei of which contain 10 and 12 neutrons

respectively.

The ratio of the relative abundance of the lighter to heavier isotope is ...................

A

B
C
D

1:9
9:1
2:8
8:2
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How does a magnesium atom form a bond with an oxygen atom?

A

B
C
D

By giving one pair of electrons to the oxygen atom

By receiving one pair of electrons from the oxygen atom

By sharing one pair of electrons, each atom donating one pair of electrons

Two magnesium atoms each giving one electron to one oxygen atom

The diagrams below shows the structures of two forms, P and Q, of a solid element.

)it
[A

:

.

’__ - — -

i

P

What are the suitable uses of P and Q, based on their structures?

Use of P Use of Q
A Drilling Drilling
B Drilling Lubricating
Cc Lubricating Drilling
D Lubricating Lubricating
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The structures of three substances P, Q and R are shown below.

Which statements are correct?

P and R can conduct electricity in the molten state.
Q is an element while P and R are compounds.

3 P and R have giant structures while Q has a simple structure.
A 1and 2

B 1and 3

C 2and 3

D 1,2and 3

110 g of manganese reacts completely with 72 dm? of fluorine gas to form a fluoride
of manganese.

Which of the following correctly represents the reaction?

Mn + F2 > MnF;
Mn + 2F2 - MnF,
2Mn + 3F2 > 2MnF;
AMn + 3F2 > 2MngF3

oo w >
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Potassium hydroxide reacts with sulfuric acid to form potassium sulfate.

Which volume of 0.20 mol/dm? potassium hydroxide reacts completely with a solution

containing 0.49 g of sulfuric acid?

oo w >

12.5 cm?3
25.0 cm?®
50.0 cm?®
100.0 cm?®

Which of the following aqueous solution contains the largest concentration of ions?

A

B
o
D

100 cm?® of 0.100 mol/dm?3 CuSO4 (aq)

100 cm?3 of 0.100 mol/dm3 ZnC/; (aq)

100 cm?3 of 0.200 mol/dm3 CH3COOH (aq)
100 cm?3 of 0.200 mol/dm?® NH4C/ (aq)

Chalk is impure calcium carbonate. A piece of chalk has a mass of 23.0 g. When

reacted with excess hydrochloric acid, 4.49 dm? of carbon dioxide gas was collected.

What is the percentage purity of the piece of chalk?

oo w >

19.5 %
40.7 %
55.3 %
81.3 %

Aluminium saucepans oxidise on the surface to form a layer of aluminium oxide.

Which substance cannot be used to remove the layer of aluminium oxide on the

saucepan?

A Nitric acid

B Sodium hydroxide
C Sulfuric acid

D Water



18

19

20

21

10

Lime (calcium hydroxide) is sometimes added to soil to improve crop growth.

Which statement correctly explains why lime improves crop growth?

A

B
C
D

Lime acts as a fertiliser.
Lime is an effective pesticide and protects the plants from damage.
Lime is used to reduce the acidity of the soil.

Lime is used to react with ammonium salts in the soil.

Which pair of reagents can be used to prepare pure insoluble salt?

A

B
o
D

Silver oxide and dilute hydrochloric acid
Iron (lll) carbonate and dilute sulfuric acid
Lithium carbonate and sodium sulfate
Calcium nitrate and sodium sulfate

A salt has the following chemical formula (NH4)2Fe(SO4)2.12H20.
Excess aqueous sodium hydroxide was added to a hot solution of the salt, shaken

and left to stand for some time. Which of the following observations would not be

made?

A A brown precipitate was produced.

B On standing, the precipitate turned red-brown.

C A white precipitate is formed when acidified barium nitrate is added.

D A pungent gas which turned damp red litmus paper blue was produced when

the mixture is warmed.

In an experiment, 8.0 cm? of 1.0 mol/dm? aqueous copper (Il) sulfate and 4.0 cm3 of

1.0 mol/dm?® aqueous sodium carbonate are mixed.

What does the reaction vessel contain once the reaction is completed?

A

B
C
D

A colourless solution only

A green precipitate and a blue solution

A green precipitate and a colourless solution
A white precipitate and a colourless solution
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Solution Y forms a white precipitate that is insoluble when excess aqueous sodium
hydroxide is added to it.

When silver nitrate solution is added to an acidified solution of Y, a pale yellow
precipitate is formed.

What is solution Y likely to be?

Aluminium iodide
Calcium iodide
Lead (Il) chloride

Zinc sulfate

oo w >

Chromium is a metal that is placed between zinc and iron on the Reactivity Series.

A student made four statements about chromium.

It can be obtained by heating chromium (III) oxide with coke.

It can displace calcium from aqueous calcium chloride

It reacts with steam to form chromium (lll) hydroxide and hydrogen.

It is a stronger reducing agent than iron.

How many of the above statements is/are correct?

A

A~ WO N -

B
C
D
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The table below summarises the reactions of chromium, manganese and nickel with

their nitrate salts.

What is the order of increasing reactivity of the three metals?

Least reactive —>  Most reactive
A Chromium Nickel Manganese
B Manganese Chromium Nickel
C Nickel Chromium Manganese
D Manganese Nickel Chromium

In an experiment, steam was passed through two gas syringes as shown in the

experimental set-up below.

Gas
Steam = Pump
= _IT 1 [T =yl
_._r_j o PP R, ]j—r—j \H.f;}}"?:-::} o= —
AN Iron AN . Copper (ll) oxide
Heat heat

Which substance would not be a product of the reactions?

A Oxygen
B Copper
C Water vapour
D Iron (IIl) oxide
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Which of the following is not produced in the blast furnace during the extraction of

iron?

A Calcium carbonate
B Calcium silicate

C Carbon dioxide

D Carbon monoxide

Astatine (At) is in Group VII of the Periodic Table. Which of the following is a property

of astatine?

A It displaces iodine from aqueous magnesium iodide.

B It forms a basic oxide.

C It is displaced by chlorine from aqueous magnesium astatide.
D It is monoatomic.

The table below shows the properties of some elements W, X, Y and Z in Period 3.

w X Y V4
Appearance at Grey solid Yellow solid Grey solid Yellowish-
room green gas
temperature
Reaction with Violent No reaction Vigorous Slow reaction
cold water reaction reaction

Nature of oxide Reacts with Reacts with Reacts with Reacts with
acids bases acids and bases
bases

Which of the following shows how the elements are arranged in the Periodic Table in

increasing proton number?

A W, XY, Z
B W, Y X Z
C Y,W, X, Z
D Z XY W
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The reaction between acidified potassium dichromate (V1) and hydrogen peroxide is
represented by the equation below.

KoCroO7 + 4H2SOs + 3H202 2 Cr(S0s)3 + 302 + KoSOs + 7H20

Which of the following correctly shows the oxidising agent and reducing agent in this

reaction?
Oxidising agent Reducing agent
A H202 K2Cr207
B H2S04 H202
C K2Cr207 H202
D K2Cr207 H2S04

The transition metal vanadium exists in a range of different oxidation states.
Two vanadium ions are VO?* and VO3~

What are the oxidation states of vanadium in these two ions, respectively?

A +4 and +5
B +4 and +8
C +6 and +5
D +6 and +8
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31 Two experiments are carried out to measure the volume of carbon dioxide produced

when different concentrations of hydrochloric acid are added to excess calcium

carbonate.
Experiment Acid
1 50 cm?® of 0.200 mol/dm?3 hydrochloric acid
2 20 cm? of 0.500 mol/dm? hydrochloric acid

A graph of volume of carbon dioxide against time is plotted for both experiments.
Which graph best shows the results for these experiments?

A B
volume | 1 volume | L2
of gas of gas

C D
volume ‘ 1 volume . 2
of gas of gas ’
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32 The diagram below shows part of the carbon cycle.

Carbon dioxide
in the air

1000

(N N I

\/‘ Power station using

tree wood chips as fuel

Which row correctly identifies P, Q and R as exothermic or endothermic reactions?

P Q R
A Endothermic Exothermic Exothermic
B Exothermic Exothermic Exothermic
Cc Exothermic Endothermic Exothermic
D Exothermic Endothermic Endothermic
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The energy profile diagram for the decomposition of hydrogen peroxide is shown
below.

Energy &

—_———— e — — -

2H.0 + O

>
Progress of reaction

Which one of the energy changes in the energy profile diagram, correctly shows the

activation energy?

Which of the following are true of the Haber Process?

1 Nitrogen is oxidised to form ammonia

2 The hydrogen is obtained from cracking of petroleum fractions
3 Ammonia formed is condensed and obtained as liquid

4 A high temperature will increase the yield of ammonia

A 1and 2

B 1and 4

C 2and 3

D 2,3and 4
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Four electrolytes are listed below. Each is electrolysed using inert electrodes.

Aqueous silver nitrate
Concentrated aqueous sodium chloride

Molten aluminium oxide

A~ 0O N -

Aqueous magnesium chloride

For which electrolytes is a metal formed at the cathode?

A 1and 2
B 1and 3
C 2and 3
D 2,3and 4

In the set-up X, P and Q are two different metals. In the set-up Y, R and S are carbon
electrodes. When the circuit is closed, electric current flows. After some time, silver is
formed on the carbon electrode S.

Dilute nitric acid —}- Aqueous silver nitrate

X Y

Which statement(s) concerning the set-up is/are correct?

In set-up Y, pH of the electrolyte decreases after some time.
Electrons flow in a clockwise direction in the circuit.

Metal Q is more reactive than metal P.

A WO N -

Effervescence is observed at Q.

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

oo w >
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The diagram below shows a simple chemical cell. Using the apparatus shown below,
a student performs a test on five unknown metal strips (V, W, X, Y and Z) to

determine their order of reactivity with respect to lead.

The voltages produced by different combinations of metal electrodes are shown in
the table below.

®
Metal Lead
under test
Metals Direction of electron flow in the external circuit | Voltage /V
\' Lead to V -0.89
W W to lead 0.75
X X to lead 0.65
Y Leadto Y -0.55
Z No electron flow 0.00

What is the order of the reactivity of the metal?

Most reactive » Least reactive
A \" W X Y z
B W X z \" Y
Cc w X z Y \"
D \" Y z X W
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The diagram below shows the electrolysis of aqueous copper (ll) nitrate.

Graphite electrodes _

|
|

_— Aqueous copper (ll) nitrate

Which of the following statements is correct?

A

B
C
D

A brown gas is produced at the positive electrode.

A pink solid is coated on the negative electrode.

The anode dissolves and becomes smaller.

The electrons move from the negative terminal to positive terminal through the

solution

The air in 4 cities, A, B, C and D were analysed, and the concentration of three

gases in parts per million (ppm) were tabulated below.

In which city will the air pollution problem of acid rain be most reduced if all cars had

to be fitted with catalytic converters?

Concentration of Concentration of Concentration of
carbon monoxide / carbon dioxide / nitrogen dioxide /
Ppm Ppm Ppm
A 48 23 36
B 44 35 47
C 38 50 22
D 20 44 59
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Which atmospheric pollutants, emitted by internal combustion engines, are reacted
together to convert them into less harmful products?

Nitrogen dioxide and sulfur dioxide
Nitrogen dioxide and carbon monoxide

Unburned hydrocarbons and carbon monoxide

oo w >

Unburned hydrocarbons and carbon dioxide

END OF PAPER
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