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SECTION A
Candidates must answer all questions in this section.
1. Electroplating is a very useful application of the electrolysis process.
A student wants to electroplate an iron spoon with silver metal.

(a) Draw and label the apparatus (o illustrate the electroplating of an iron spoon
with silver metal, using a silver anode.

(4]
(b) (1) Write balanced half-equations to show what takes place at the anode
and cathode.
Anode half-equation
(2]
Cathode half-equation
(2]
(i1) State the type of reaction that occurs at the cathode.
(1]
(c) Give an advantage of platihg the iron spoon with silver.
[1]

TOTAL MARKS [10]
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2 Ammonia is made industrially by the Haber Process, summarised in the equation.

N, (g) + 3H, (g) = 2NH; (g); AH = —101.3 kJ mol™!

@ @)
(i)
(iii)
® @
(if)

584124

Name the catalyst used in this reaction. [1]

Explain what happens to the unreacted gases.

(1]

Only 15% of the reactants are converted to ammonia during each
reaction cycle.

Calculate the mass of ammonia produced during each cycle from
1 mole of nitrogen.

(2]
State Le Chatelier’s Principle.

(2]

Nitrogen and hydrogen are mixed and allowed to react in a closed
container at a pressure of 200 atmospheres and a temperature of

500°C.

Explain the effect on the equilibrium concentration of ammonia,
giving a reason for your answer if

the concentration of nitrogen gas is increased;

(2]

[Turn over



the temperature is increased.

(2]

TOTAL MARKS [10]
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3. Dilute HNO,(aq) of concentration 0.50M, is added in excess from a burette a little
at a time to 25 cm?® of NaOH(aq) of unknown concentration in a conical flask. A few
drops of phenolphthalein are added to the NaOH(aq) at the beginning of the titration.
After each addition, the mixture is stirred and the temperature is recorded in the graph

584124

shown.
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volume of acid/cm?
(a) (1) Give the colour change of phenolphthalein at the end point.
to [1]
(i1) Explain the shape of the graph at A, B and C.
A
B
C (3]
(b) (1) Use the graph to determine the volume of acid added when the high
temperature has been reached.
(1]
(ii) Find the number of moles of acid which completely neutralises

NaOH(aq).

[1]

[Turn over



(c) (1) Write a balanced chemical equation to show the reaction between
nitric acid and sodium hydroxide.

[1]

(i1) Using your answer in (b)(i) and the equation calculate the number of
moles in 25 cm?® of NaOH(aq).

(1]

(iii) Calculate the concentration of NaOH(aq) that is used in this
experiment.

[1]

(d) The experiment is repeated using the same volume of NaOH(aq). Dilute

H,SO,(aq) is added instead of HNO;(aq).

Use your answer to (c)(ii); to calculate the number of moles of H,SO, needed
to completely neutralise the base NaOH(aq).

[1]
TOTAL MARKS [10]
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4. In the industrial production of iron, consider the reaction of between carbon monoxide
and iron(I11) oxide.

3CO (g) + Fe,05(s) = 2Fe(s) + 3CO, (g)

(a) What is the oxidation state of carbon in
(i) carbon monoxide,
(1]
(ii) carbon dioxide?
(1]
(b) What is the oxidation state of iron in
(1) iron(I1I) oxide,
[1]
(i)  the element iron?
(1]
(c) Given that 216 dm? of carbon monoxide (CO) reacts with excess iron(III)
oxide Fe,O,, calculate
(1) volume of carbon dioxide (CO,) produced,
[1]
(ii) mass of iron (Fe) produced.

[3]

584124 [Turn over



~10-
(d) When bromine water is added to a solution of iron(11) bromide the following
reaction occurs.
2FeBr, (aq) + Br, —— 2FeBr; (aq)
Write an ionic half equation for the oxidation and reduction reactions
oxidation
[1]
reduction
(1]

TOTAL MARKS [10]
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SECTION B

Candidates are to answer only two questions in this section.

Ss A student investigating the reaction between hydrochloric acid and excess calcium
carbonate, once using dilute acid and the other time using concentrated acid. The
student measures the mass of carbon dioxide gas at regular intervals and obtained this

data.

time/min. 0 1 2 3 4 5

Experiment 1:

mass CO,/g 0 0.54 | 0.71 | 0.78 | 0.80 | 0.80

Experiment 2:

mass CO,/g 0 0.27 | 035 | 0.38 | 0.40 | 0.40

()

(b)

()

(d)

584124

Plot the data on the graph paper supplied. Label the curves Experiment 1 and
Experiment 2. [6]

()
(i1)

(iii)

(@iv)

Determine the mass of gas produced in 75 s in Experiment 2.

Explain how the final mass of gas produced in Experiment 1
compares with the final mass in Experiment 2.

Explain why the slopes of the graphs become less steep as the
reactions proceed.

Explain why one of the reactants had to be in excess. [4]

Explain, in terms of the Kinetic Theory, what would happen to the initial rate

if the
@)
(i1)

()
(ii)

(iii)

acid is heated;

calcium carbonate is in the form of lumps instead of a fine powder.

[4]

Write a balanced chemical equation for the reaction between
hydrochloric acid and calcium carbonate.

Calculate the mass of calcium carbonate needed to produce 0.80g
carbon dioxide in Experiment 1.

Using Experiment 1, calculate the final volume of gas produced
atr.t.p. [6]

TOTAL MARKS [20]

[Turn over



584124

.

Most of the Earth’s hydrocarbons exist in deposits of Natural Gas and petroleum
formed from the compressed, decomposed remains of ancient plants and animals.
These hydrocarbons are known as fossil fuels.

()
(b)

(©)

()

(e)

Explain why fossil fuels are known as “buried sunshine™. [1]
Natural Gas is mainly methane and is the first member of the alkanes. [1]
Explain why alkanes do not undergo addition reactions.

The fuel propane is used in The Bahamas as cooking gas.
The chemically balanced equation for this reaction is shown.

C,H, () + X0, (g) — 3C0, () + 4H,0 ()

(1) Give the value of X.
(ii) Calculate the volume of carbon dioxide gas produced at room
temperature and pressure (r.t.p.) when 1.10 g of propane is burned.

(3]

Ripening fruits naturally produce ethene gas which helps them ripen. Ethene
belongs to an homologous series of unsaturated hydrocarbons.

Write the general formula for this homologous series. [1]
In an industrial process cthene is made by cracking longer chains of
hydrocarbons. An alkane with 10 carbon atoms is cracked and produces
ethene as one of the products.

(i) Name a catalyst used in the cracking process. [1]

When the 10-carbon alkane molecule is cracked only two molecules are
obtained.

(i1) Write a balanced equation to show the cracking of this 10-carbon
hydrocarbon into its products. [2]



.,

) The reaction scheme shows some reactions involving ethanol.
ethene
steam
reaction 3
i reaction 2 : ic aci
ethar}orc - ; propanglc acid ethyl
acid oxygen reaction 4 propanoate
reaction 1| (yeast)
glucose
(i) State the types of reactions going on in reactions 1, 2, 3 and 4.
(ii) Write a balanced chemical equation to represent reaction 4.
(iii) Showing all the bonds, write the formula of the functional group to
which ethanoic acid belongs. [7]
(2) An organic compound has a relative molecular mass of 46. It consists of

584124

52.17% carbon, 13.04% hydrogen and 34.78% oxygen.

Determine both the empirical and molecular formula for this substance. [4]

TOTAL MARKS [20]
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A mishap occurred in a chemistry lab when the labels of three bottles of acids fell off
and were lost.

An investigator uses a series of steps to determine the names of each acid.

(a)

ACID X

+ ammonia ——» compound A

:

add to

aqueous barium chloride

and hydrochloric acid

:

white precipitate B

ACIDY

+ ammonia ——» compound C

‘

add to
aqueous silver nitrate
and nitric acid

y

white precipitate B

ACID Z

4+ ammonia ——» soluble salt E

}

add iron(II) sulfate and
~ conc. hydrochloric acid

'

brown rings
between layers

Use the data to identify

(1)
(i1)
(iii)
(iii)
v)

compound A;
white precipitate B;
compound C:
white precipitate D;

soluble salt E.

[3]



1%

(b) Write the name of each acid.

i) Acid X

(ii) Acid Y

(iii) Acid Z [3]
Artificial fertilisers are produced through the reaction of an acid with ammonia.

(c) Reacting phosphoric acid with ammonia makes the fertiliser ammonium
phosphate, (NH,),PO,.

(i) Calculate the percentage of nitrogen in ammonium phosphate. [2]
(i1) Write a balanced chemical equation for the reaction of ammonia and
phosphoric acid. (2]

(iii) From the equation in (ii), calculate the mass (to 2 decimal places) of
ammonium phosphate produced at r.t.p. from 350 cm?® of ammonia.

(3]

The overuse of fertilisers can lead to eutrophication.
(d) (i) Explain the process of eutrophication. [3]
(i1) Write the formula of the ions that causes eutrophication. [2]

TOTAL MARKS [20]
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