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Section A

Iron is extracted by the blast fumace process. Aluminium is extracted by the process
of electrolysis.

(a)

®

©

(GY

(¥

(ii)

o)

(i)

(iif)

State what this indicates about the relative reactivity of iron and
aluminium.

(1]

Explain why calcium carbonate is added to the iron ore in the blast
furnace. ; : :

(1]
Balance the reaction
__Fe,0, + __CO - __Fe + __co, . 12
Name the substance in the reaction that is the reducing agent.
(1]

Calculate the mass of iron produced from 16 tonnes of the pure
iron(II) oxide. - : '

| (2]
.Givc a factor that is likely to affect the cost of making aluminium using
electrolysis. woo T '
(1]
- Write the ionic half equation fof the reaction at the cathode duriﬁg the
electrolysis of aluminium.
[2]
Total marks [10]
[Turn over
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Alcohols are very important chemical compounds.

(@

®)

Ethanol is made by the fermentation of glucose.

()  Name the organism that causes the fermentation of glucose to produce

ethanol.
(1]
(ii) Suggesta suitable temperature for this reaction.
(1]
(iii) ~Write a balanced equatlion for this reaction.
[2]
(iv) étatc one use of ctha;:lol, other than in alcoholic drinks.
[1]
Esters are another group of organic compounds.
(i) Name ONE commercial use of esters.
[1]
(i) Name an ester and write its formula.
name
formula | ‘ [1]

(iii) Name the class of compounds that react with alcohols.to form esters.

(1]
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(iv)

Complete the table showing the differences in properties of an ester

and a salt, (2]
property ester salt
type of bonding it
contains
soluble or insoluble
in water
Total marks [10]
[Turn over



7061

Coal from the Earth’s crust is an abundant source of power. However, when it is
burned, coal produces large amounts of pollutant gases.

(a)

®)

When coal is burned, carbon in the coal becomes the gas carbon dioxide.

Suggest the names of two other gases that are produced from the elements
nitrogen and sulphur when coal burns.

(i) nitrogen [1]

(i) sulphur (1]

State two different pollutant effects that the gases in part (a) have on the
environment. Each time, match the name of the gas to the effect it causes.

(i) pollutant effect

gas causing this effect (1]

(i) pollutant effect

gas causing this effect

(1]




(c) The gas carbon dioxide can be removed from exhaust gases of a coal-fired

‘ power station. The gas is cooled and compressed. The carbon dioxide is

pumped down the pipes of an old oil rig into the space left after oil has been
extracted. This is shown in the diagram.

2
" CO, cooler and

_ old oil rig
‘compressor

POWER
STATION

F i e 4 i a1

co,

oil-bearing layer ! .
: \ space left by oil X

- (@) State the effect that cooling and compressing will have on the carbon
dioxide. '

(1]

This process is expensive to carry out. Important industrial chemicals mi ght be made
from the other pollutants in the power station emissions, and sold. Name an
important chemical that could be made from :

(ii)  the nitrogen compounds;

L

[1]

(i)  the sulphur compounds in the emissions.

(1]

7061 | - - [Turn over
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(d) il and coal are fossil fuels. They are non-renewable sources of energy.

Explain what is meaint by

(i)  fossil fuels

[1]
(i) non-renewable

(1]
(i) Name one renewable source of energy.

1]

Total marks [10]
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On many occasions chemists are required to carry out qualitative analyses.

(a) (i)  Identify the flame colour that would be produced by the metal in each

Use the reaction scheme to help you to name

substance.
METAL COLOUR -
potassium nitrate in a match head (11
sodium carbonate in washing soda [1]
calcium carbonate from amarbletile [1]
(i) Name the metal that produces a blue-green flame.
(1]
- @ calcium - i : : . .
: M + | solution A | —= | saltB o+ gasC | + | liquid D
reacts with
action of heat  silver nitrate
' ' ' turns limewater
milky
: .
solid E white precipitate F turns anhydrous
— , copper sulphate
blue

(i  solution A,

(i) saltB,

(i) gasC,

(iv) liquid D,

) ‘'substance E,

(6]

(vi)  white precipitate F.

Total marks [10]
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()

(b)

©
(d)

(e)

—~10—

Section B _
Choose two of the three questions.

Sulphuric acid is made from sulphur dioxide by a catalytic process. The
reaction is reversible.

.80, + ...0, = .80, AH =-197 ki/mol

(i)  Name this industrial process. (1]
(ii)  Rewrite the equation so that it is b-alanccd. , 2]
(i) Explain the meaning of AH = —197 kJ/mol. 1]
(iv) Name a catalyst that can be used in this process. [1]

Suppose that a mixture of sulphur‘dioxidc and oxygen, in presence of the
catalyst, is allowed to reach equilibrium with the product, sulphur dioxide.

State and explain the effect on the amount of sulphur trioxide formed if

(6] the concentration of oxygen in the mixture of gases is increased; [2]

(i) the temperature is raised. [1]

State one commercial use of sulpliuric acid. [1]
State ONE observation that would be seen when concentrated sulphuric acid
is added to sucrose (table sugar). [1]

Ammonia is manufactured by the Haber process and the equation for the
reaction is

N,(g) + 3H,(g) = 2NH,(g)

Nitrogen and hydrogen are reacted under a pressure of 200 atmospheres, in
the presence of powdered iron and at a temperature of 450°C.

(i) . State one large-scale source of hydrogen and one large-scale source of

nitrogen. (2]

(i) Using your knowledge of the kinetic theory of gases, explain the need
for — the high pressure,

— the high temperature,

— the powdered iron. (6]



H Calculate the volume of ammonia produced at rt.p. from 30 moles of
hydrogen at 100% yield. 2]

Total marks [20]
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An unknown material may be identified by finding its percentage composition by
mass. This method of analysis has many applications.

(a)

(b)

(©

(i)  Caffeine is a mild-acting drug found in coffee and tea. Determine the
percentage of carbon in caffeine, CgH,;N,O,. (1]

(i) Carbon found in natural substances consists of two isotopes, C'?
. (99%) and C"? (1%). Calculate the relative atomic mass of carbon. [2]

Succinic acid is present in lichens found on trees. It is extracted from these

organisms to manufacture perfumes and dyes. The percentage composition of
succinic acid is-40.68% C, 5.08% H and 5424% O. Its molecular mass is

118.
(iii) Determine its empirical formula. (3]
(iv)  Determine its molecular formula. (2]

(v)  Succinic acid is a carboxylic acid. Showing all the bonds between the
atoms, draw the structural formula of the group of atoms in succinic
acid that makes the molecule acidic. [1]

(vi) Ibuprofen, C13H1302' an active ingredient m pain relievers has a molar
mass of 206 g. Calculate the number of moles present in 33 g of

ibuprofen. (2]

In exothermic reaction used to warm food, magnesium undergoes a super
corrosion process as shown by the equation:

Mg(s) + 2H,0(6) — Mg(OH)(s) + Hy(g) AH = -3531J

Calculate the mass of magnesium required to make 219 g of magnesium
hydroxide. [31

Chemistry is involved in processes observed every day. Use the Kinetic
Theory of Matter to explain each of these observations.

!

1) The contents of aerosol cans'are under pressure. The message Do not
" incinerate is printed on the outside. (2]

(i)  Balloons filled with helium rise, those filled with carbon dioxide sink.

[2]
(iii) Liquids cannot be compressed, but gases can be compressed. 2]
Total marks [20]
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Two pieces of fresh calcium of 2.0 g each were used in separate experiments. In one
experiment a piece was added to excess water.

In the other experiment a piece was added to excess dilute hydrochloric acid.

The volume of hydrogen produced was recorded at 10 s intervals. The results are
given below.

tme/s O 10 20 30 50 60 8 9 100 110
experiment 1
volume of hydrogen/cm® .
: 0 6 12 20 40 54 88 109 119 120
experiment 2
volume of hydrogen/cm?®

0 24 50 80 116 120 120 120 120 120

(@ ()  Plotthe two graphs of the volumes of hydrogen produced with time on
the x-axis. - S (6]

(i) - Use the graph to explain which reaction was the most rapid at the
start. | [2]

(iii)  Use the graphs to determine the volumes of hydrogen produced at 40 s
for water and at 70's for the acid. (2]

~(@iv) Sketch on the same graph the curve that would be expected if the
same mass of calcium was reacted with water which was colder than

the original water experiment. - [21

(v)  Predict the volume of hydrogen which would have been formed in
60 s if the same mass of calcium had reacted with an excess of a
higher concentration of hydrochloric acid. 1] -

(b) (1)  Write a chemically balanced equation for the reaction between
calgium and water. [2] -

(ii)  Calculate the number of moles in 120 cm® of hydrogen produced at
r.t.p. in the experiment. [2]

(iii) Use the equation in (b)(i) to calculate the mass of calcium required to
produce 10 grams of hydrogen. (3]

Total marks [20]
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