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Section A — Multiple Choice Questions [10 marks]

Answer all questions. For each question, there are four possible answers (A, B, C, and D). Choose
the most appropriate answer and record your choice in the separate Answer Sheet provided.

1.  Dissolving of ammonium chloride in water is an endothermic process.

Which graph shows the temperature changes as ammonium chloride is added to water and
left to stand?

A temperature / °C B temperature / °C

room
temperature

room
temperature

S .

L Ll
time / min time / min

c temperature / °C D temperature / °C

room
temperature

room
temperature

time / min timer/ min

2 Which metal is the strongest reducing agent?

A Dberyllium
B  calcium
C  lithium
D  sodium
3 In Haber process, hydrogen reacts with nitrogen to form ammonia gas.

Na(g) + 3Ha(g)= 2NHs(g)

When 60 dm?® of hydrogen gas is reacted with 28 g of nitrogen gas, 30 dm? of ammonia gas
is produced at room temperature and pressure.

What is the percentage yield of ammonia?

A 250%
B 500%
C 750%
D 100%

This document consists of 11 printed pages and 1 blank page.
[Turn Overl
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Which of the following does not involve the release of energy?

oo wP

neutralisation of acid

combustion of methane
condensation of iodine vapour
decomposition of calcium carbonate

Formation of water from its elements occurs in three stages as shown below.

stage 1: 2H2(g) + O2(g) — 4H(g) + 20(g)
stage 2: 4H(g) + 20(g) — 2H.0(g)

stage 3: H20{g) — H20(})

Which of the following is correct?

AH for stage 1 AH for stage 2 AH for stage 3
A positive negative positive
B positive negative negative
C negative positive positive
D negative positive negative

In the manufacture of the iron by the blast furnace, which are the main gases that escape

from the top of the blast furnace?

COw>P

carbon dioxide, nitrogen, oxygen

carbon dioxide, hydrogen, nitrogen

carbon dioxide, carbon monoxide, nitrogen
carbon dioxide, carbon monoxide, hydrogen

In an experiment, 4.0 cm? of 1.0 mol/dm?® copper(Il) nitrate solution is mixed with 8.0 cm? of

1.0 mol/dm? sodium carbonate solution.

What will be observed at the end of the experiment?

SO WP

a colourless solution only

a white precipitate and a blue solution

a green precipitate and a blue solution

a green precipitate and a colourless solution

[Turn Over}
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8

10

How many moles of iron can be extracted from 40.0 g of Fez037

A 0.150 mol
B  0.250 mol
C 0.350 mol
D 0.500 mol

Which change always takes place when aqueous copper(1l) sulfate is electrolysed?

Oxygen is evolved at the anode.

The blue solution turns colourless.

The mass of both the electrodes changes.
Reddish-brown solid is deposited at the cathode.

OO >

Three simple cells are set up as shown below using different types of metal electrodes.

105V 015V 0.45V
o I )
) W) V)

manganese tin fin cobalf  manganese zinc

What is the order of reactivity of the four metals?

most reactive 3 least reactive
A manganese zinc cobait tin
B tin cobalt manganese zinc
C tin cobalt zinc manganese
D manganese tin cobalt zinc
------ End of Section A -----
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Section B — Structured Questions [30 Marks]
Answer ALL questions and write your answers in the spaces provided.

1

A student carried ouf several tests on a colourless solution, X, which is subsequently found
{o be calcium chloride.

Record the observations expected for the tests in the table.

Test Number

Test

Observation

i

To 1 cm depth of X in a test
tube, add aqueous sodium
hydroxide until no further
change.

To 1 cm depth of X in a test
tube, add agueous
ammonia until no further
change.

Teo 1 cm depth of X in a fest
tube, add an equal volume
of aqueous barium nitrate.

Add dilute nitric acid.

To 1 cm depth of X in a test
tube, add an equal volume
of agueous siiver nitrate.

Add dilute nitric acid.

[6]
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12 Nickel is manufactured from nickel(Il) sulfide, NiS, by heating in air to form nickel(II) oxide
and sulfur dioxide. Nickel(Il) oxide is then heated with carbon to produce nickel.

(a) (i) Write the chemical equation for the reaction when nickel(II) sulfide is heated in air.
...................................................................................................... 1]

(i) Calculate the maximum mass of sulfur dioxide that is formed when 182 kg of
nickel(1} sulfide is heated in air.

(b) State and explain the role of carbon.
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13 Oxyacids are a type of acid that contains oxygen. Bromine forms several types of
oxyacids as shown in the table below.

name of oxyacid chemical formula oxidation state of bromine
perbromic acid HBrO4
bromic acid HBrO3
hypobromous acid HBrO
(a) (i) Complete the table by filling in the oxidation state of bromine. 2]

(ii) Give the chemical formula of the anion present in perbromic acid.

...................................................................................................... ]

(b) Bromic acid is produced when bromine is mixed with water and chlorine, as shown in
the equation below.

Brz + 6H,0 + 5CL = 2HBrOz + 10HC!

Explain, in terms of oxidation states, why this is a redox reaction.

(c) Carboxylic acids are also a type of oxyacid.
A solution containing 0.172 g of an unknown carboxylic acid, CiH,COQH, is titrated with
0.100 mol/dm® aqueous sodium hydroxide. The volume of sodium hydroxide solution
needed fo exactly neutralize the acid is 23.20 cm®.
CxH,COOH + NaOH - C,H,COONa + H,O

Calculate the relative molecular mass of the carboxylic acid.

[2]
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14 Hydrogen and chlorine react to form hydrogen chloride as shown in the equation below.
Hx(g) + Cl(g) — 2HCKg) AH = -184 kd/mol
(a} Explain why this is an exothermic reaction.

.................................................................................................................. [1]
(b} Complete the energy profile diagram for the reaction between hydrogen and chlofine.

Your diagram should include:

« the identities of the reactants and products of the reaction,

+ labels to show the enthalpy change of reaction and the activation energy.

energy
progress of reaction
[2]

(¢) Calculate the energy released when 800 cm?® of hydrogen chioride gas is formed at room
temperature and pressure.

(2]
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15  An electrolytic cell is set up as shown below.

(a)

(b)

(c)

oxygen hydrogen
KT e

concentrated sodium
hydroxide solution

—~ power pack

Write the half-equations for the reaction occurring at the anode and cathode.

Angdes @ Hbs....RGS5. . HG5. . HG5. . HeS. . BRGS5.  BG5.. HaS
Cathode & mamp . O e e P e oo PP FOE e eee EYFR L e T D e e o TR oo DI {2]
Platinum metal electrodes are used. |

Suggest why platinum is a suitable material for use as an electrode.

When the power pack is replaced with a voltmeter, the set-up acts like a fuel cell.

oxygen hydrogen
N =4

concentrated sodium
hydroxide solution

O

(i) Label the positive and negative electrodes and the direction of the electron flow in
the external circuit in the diagram above. [2]

(ii} Hydrogen gas reacts with aqueous hydroxide ions to form water.

Construct the half-equation for this reaction.

9 [Turn Over]
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{(iii) Suggest one advantage of fuel cells.

10
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