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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

Information

® The total mark for this paper is 60.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
® Questions labelled with an asterisk (*) are ones where the quality of your
written communication will be assessed
- you should take particular care with your spelling, punctuation and grammar, as
well as the clarity of expression, on these questions.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.
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Answer ALL questions

Some questions must be answered with a cross in a box [X. If you change your mind about an
answer, put a line through the box $¢ and then mark your new answer with a cross [X.

Ethanol
1 Ethanolis present in alcoholic drinks.
(a) Ethanol is produced by fermentation of carbohydrates.
Complete the sentence by putting a cross (X)) in the box next to your answer.

The conditions used for fermentation are

[ A add manganese(lV) oxide, temperature below 20°C
[l B add yeast, temperature of about 35°C

[ € add manganese(lV) oxide, temperature of 45°C

[l D add yeast, temperature above 60°C

(b) Ethanol, C,H.OH, is also produced by the reaction of ethene with steam.

Write the balanced equation for this reaction.

(c) Ethanol is a member of the homologous series, the alcohols.

(i) Describe what is meant by an homologous series.
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(i) Draw the structure of a molecule of methanol, CH,OH.

Show all the covalent bonds.

(d) When a bottle of wine is left open for a few days, ethanol in the wine changes
into ethanoic acid.

(i) State the type of reaction that occurs when ethanol changes into ethanoic acid.

(i) Describe what you would see when a piece of magnesium ribbon is added to
dilute ethanoic acid.

(Total for Question 1 = 9 marks)
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Qualitative Analysis
2 (a) Three solids, A, B, and C, are analysed.
(i) Solid A is potassium iodide.
A small amount of solid A is dissolved in water to form a solution.

Describe the test to show that the solution of A contains iodide ions.

(ii) Solid B is ammonium chloride.

Describe the test to show that solid B contains ammonium ions.

(iii) Solid C is dissolved in water.

When sodium hydroxide solution is added to the solution of C, a red-brown
precipitate is formed.

Complete the sentence by putting a cross (X)) in the box next to your answer.

This test shows that the ion present in solid C is

copper, Cu?*
iron(ll), Fe?*

iron(lll), Fe3*

5 R I [y I
O n w >

sodium, Na*
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(b) Sodium hydroxide solution can be used to test for aluminium ions and for calcium
ions in solution.

Describe the results of these tests for aluminium ions and for calcium ions,
explaining how the results distinguish between the two ions.

(Total for Question 2 = 9 marks)
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Organic chemistry
3 (a) Margarine is made by hydrogenation of a liquid oil.
Complete the sentence by putting a cross (X)) in the box next to your answer.

In hydrogenation of a liquid oil

hydrogen is removed from the liquid oil
the liquid oil reacts with steam

double bonds are formed

6 I Oy N
O Nn w >

the liquid oil is changed into a solid

(b) Soaps are made by boiling oils with concentrated solutions of alkalis.
(i) Which of the following would be a suitable alkali to use in the production of soaps?

Put a cross (X)) in the box next to your answer.

sodium chloride

sodium hydroxide

O 0O o o

A
B
C sodium nitrate
D

sodium sulfate
(ii) The diagram shows a soap anion.

Explain how soap anions remove grease marks from clothes during washing
with water.
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(c) Esters are made by reacting alcohols with carboxylic acids.

(i) Give the name of the carboxylic acid that has three carbon atoms in each molecule.

(i) When ethanoic acid, CH,COOH, reacts with ethanol, C,H.OH, ethyl ethanoate
is one of the products formed.

Write the balanced equation for the reaction.

(d) Polyesters are used to make plastic bottles.

State another use of polyesters.

(Total for Question 3 = 8 marks)
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Making sodium chloride

4 To make pure sodium chloride from sodium hydroxide solution and dilute
hydrochloric acid, a titration has to be used.

The equation for the reaction is
HCl(ag) + NaOH(aq) — NaCl(.....) + H,O(.....)
(@) Which state symbols follow NaCl and H,O to complete the equation?

Put a cross (X)) in the box next to your answer.

Nacl H,0
LI A s I
[l B aq aq
0 ¢ S aq
[0 D aq I

(b) The reaction above is a neutralisation reaction.

Write the ionic equation for the reaction.

(c) When sodium hydroxide solution is titrated with dilute hydrochloric acid, an acid-base
indicator is used.

The hydrochloric acid is added from a burette to the sodium hydroxide solution in
a conical flask.
At the end point the indicator changes colour.

(i) Give the name of a suitable indicator to use in this titration.

10
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(d)

A sodium hydroxide solution was made up by dissolving 20.0 g of sodium
hydroxide in water and making the volume of the solution up to 1.00 dm?.
Calculate the concentration of sodium hydroxide, NaOH, in this solution

in mol dm~.

(relative atomic masses: H=1.00, O = 16.0, Na = 23.0)

CONCENTIAtioN = ..o mol dm-3

In another experiment, a titration was carried out.

25.0 cm? of 1.50 mol dm=3 sodium hydroxide solution, NaOH, was titrated with
hydrochloric acid.

The volume of the hydrochloric acid required to neutralise the sodium hydroxide
solution was 30.0 cm?.

Calculate the concentration of the hydrochloric acid, HCI, in mol dm=3,

HCl + NaOH — NaCl + HZO

concentration = ..o mol dm3

(Total for Question 4 = 10 marks)
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Electrolysis
5 (a) Some metal objects are electroplated to improve their appearance.

Give another reason why some metal objects are electroplated.

(b) Copper sulfate solution was electrolysed using copper electrodes.
The mass of each electrode was determined before it was placed in the solution.

6Vd.c
supply
pure copper )
cathode —— | | * impure
N - copper anode
copper sulfate
solution \
=)

The electrolysis was carried out for a period of time.
The electrodes were removed, washed, dried and their masses redetermined.

The table shows the masses of the electrodes before and after electrolysis.

mass of electrode mass of electrode chanae in mass
before electrolysis / g after electrolysis / g 9
mass of impure 40.0 35.0 5.0 g decrease
copper anode
mass of pure 10.0 14.8 4.8 g increase

copper cathode

Explain these results.

12
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(c) In an electrolysis experiment, oxide ions, O*, form oxygen gas, 0..

Write the balanced half equation for the reaction.

*(d) Sodium chloride is an ionic compound.
It contains sodium ions, Na*, and chloride ions, Cl-.

When molten sodium chloride is electrolysed, sodium metal and chlorine gas are
formed.

Describe how the sodium ions and chloride ions in solid sodium chloride are
converted into sodium and chlorine by electrolysis.

(Total for Question 5 = 12 marks)
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Gases and ammonia
6 (a) Hydrogen reacts with oxygen to form water vapour.
2H.(9) + O,(g) — 2H,0(g)

If 200 cm? of hydrogen react completely with 100 cm? of oxygen, what is the
maximum volume of water vapour formed, if all volumes are measured at the
same temperature and pressure?

Put a cross (X)) in the box to show your answer.

0 A 100cm?
0 B 200cm?
0 € 300cm?
[0 D 400cm?

(b) Zinc reacts with dilute hydrochloric acid to form zinc chloride and hydrogen.
Zn(s) + 2HCl(aq) — ZnCl.(aq) + H.(9)

Calculate the maximum volume of hydrogen formed, at room temperature and
pressure, when 13.0 g of zinc reacts completely with excess hydrochloric acid.
(relative atomic mass: Zn = 65.0,

1 mol of any gas occupies 24 dm? at room temperature and pressure)

P 4 3 4 3 1 R A0 1 5 2 0
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(c) Inindustry, ammonia is produced by the Haber process.

nitrogen + hydrogen = ammonia

() What is the source of the hydrogen used in the Haber process?
Put a cross (X)) in the box to show your answer.

air

reaction of zinc with dilute sulfuric acid

A
B
C electrolysis of water
D

natural gas

(ii) When nitrogen reacts with hydrogen, the amount of ammonia gradually
increases until it becomes constant.

N,(9) + 3H,(g9) = 2NH,(q)

2

Explain why the amount of ammonia remains constant.

16
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*(d) The reaction between nitrogen and hydrogen is exothermic.
N, + 3H, = 2NH,

If nitrogen and hydrogen were reacted at 90 atm pressure and 300 °C, without a
catalyst, some ammonia would be formed eventually.

In the Haber process a pressure of 150 atm and a temperature of 450 °C are used,
in the presence of an iron catalyst.

Explain, with reasons, why the Haber process conditions are better for the
manufacture of ammonia.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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