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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 5¢ and then mark your new answer with a cross [X.

Saturated and unsaturated organic compounds

1 The structure of a molecule of an ester, ethyl ethanoate, is shown.

T 0
H—C—C// H H
N |
R B
H H

(i) Write the word equation for the reaction of ethanol with another compound
to form ethyl ethanoate and another product.

(i) A hazard from the ethyl ethanoate fact sheet is shown in the box.

Exposure to the vapour of ethyl ethanoate can cause you to feel dizzy
or to faint

Suggest why, despite this hazard, it is still safe to use ethyl ethanoate in
sweets.
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(b)

Vegetable oils and fats are esters.

One of these oils is boiled with concentrated sodium hydroxide solution.
The mixture is poured into concentrated sodium chloride solution.
A white solid is formed.

(i) What type of substance is the white solid?

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

alcohol

fat

O o oo

A
B
C polyester
D

soap

(i) The white solid is formed in a mixture with a solution of other substances.

Describe how a pure sample of the white solid can be obtained from this
mixture.

Complete the sentence by putting a cross (X)) in the box next to your answer.
Liquid oils can be converted into solid fats by hydrogenation.

In this reaction

[0 A asaltand water are formed
[J B theliquid oil is reacted with oxygen gas

[] € unsaturated molecules in the liquid oil become saturated

[0 D C=Cbonds are formed

(Total for Question 1 = 8 marks)
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Identifying salts

2 (a) Atechnician had two bottles containing solid salts.
One bottle contained a potassium salt and the other contained a sodium salt.
Unfortunately the labels had fallen off the bottles.
The technician tested the salts to find the ions present.

(i) Complete the sentence by putting a cross (X)) in the box next to your answer.
Both salts contained the same anion.

A solution of one salt was made and some dilute nitric acid was added.
Drops of silver nitrate solution were added.
A yellow precipitate formed.

This test shows the anion in the salt is

A bromide, Br
B chloride, CI
C iodide, I’

D sulfate, SO,

(ii) The technician wanted to find out which bottle contained the sodium salt and
which bottle contained the potassium salt.

Explain how the technician should do this.
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(b) When sodium hydroxide solution is mixed with a solution containing copper ions, Cu®,
copper hydroxide, Cu(OH),, is formed.

(i) Describe what you would see when these solutions are mixed.

(Total for Question 2 = 8 marks)
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Ethanol
3 (a) Ethanolis produced by the fermentation of glucose.
Yeast is needed for the fermentation reaction.

(i) State two other conditions for fermentation.

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

A dilute solution of ethanol can be converted to a concentrated solution
of ethanol by

filtration

fractional distillation

O 0O o o

A
B
C dehydration
D

cracking

(iii) Write the balanced equation for the fermentation of glucose, CH,.O..

P 4 4 6 8 6 A 0 8 2 0



(b) Inindustry, ethene is converted to ethanol.

(i) State two conditions for this reaction.

(i) A country has large reserves of crude oil.

It is a relatively wealthy country with a large population but it has only a small
amount of fertile land.

Explain why the country would prefer to produce its ethanol from ethene
rather than by fermentation.

(Total for Question 3 = 10 marks)
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Gases
4 (a) Propene is a gaseous hydrocarbon.

Draw the structure of a molecule of propene, showing all bonds.

(b) Nitrogen reacts with hydrogen to form ammonia.

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

2

(i) Calculate the minimum volume of nitrogen, in dm?, required to react
completely with 1000 dm? of hydrogen.

All volumes are measured at the same temperature and pressure.

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

] A 333dm?
] B 1000dm?
[J € 3000dm?
[J D 4666dm?

(ii) The minimum volumes of nitrogen and hydrogen that must react completely
to form 5000 dm? of ammonia are calculated.

These volumes are mixed and left, under appropriate conditions, until the
reaction reaches equilibrium.

Explain which gas or gases will be present when equilibrium is reached.

P 4 4 6 8 6 A 0 1 0 2 0



(iii) The Haber process is carried out under a pressure of about 200 atm.

Explain the effect on the equilibrium yield of ammonia, if the process is
carried out at a pressure higher than 200 atm.

(iv) Explain the effect on the rate of attainment of equilibrium, if the process is
carried out at a pressure higher than 200 atm.

(Total for Question 4 = 10 marks)
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Water

5 (a) A solution is made by dissolving calcium chloride in water.

11.1 g of calcium chloride are dissolved in water.
The volume of the solution is made up to 500 cm?.

Calculate the concentration, in mol dm=, of calcium chloride, CaCl,, in this
solution.

(relative atomic masses: Cl = 35.5, Ca = 40.0)

(b) The concentration of a solution of an alkali can be determined by titration with an

acid.

25.0 cm? portions of the solution of the alkali are transferred into a conical flask
and titrated with the acid solution, using a suitable indicator.

(i) Describe how you would measure out and transfer 25.0 cm?® of the solution of
the alkali.

12
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(ii) Complete the sentence by putting a cross (X)) in the box next to your answer.

The burette readings of acid added were

titration 1 titration 2 titration 3
final volume / cm? 27.20 30.10 25.35
initial volume / cm? 2.05 5.20 0.10
volume of acid added / cm? 25.15 2490 25.25

The volume of acid added that should be used in the calculation is

2490 cm?
25.00 cm?

25.10 cm?

0 I N A
O N @™ >

25.20 cm?

AR 0 T A Turn over
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*(c) Some salts dissolved in water cause the water to be hard.

When mixed with a small volume of soap solution, hard water does not form a
lather.

You are provided with three unlabelled samples of water.

« oneis soft water

« oneis permanent hard water

« oneis temporary hard water

You are provided with soap solution and the usual laboratory apparatus.

Describe tests that you should carry out on each sample to identify the type of
water in each sample.

(Total for Question 5 = 12 marks)
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Electrolysis

6 (a) Impure copper is purified by electrolysis using the apparatus shown.

6Vd.c
supply
impure copper n _
electrode pure copper
electrode
copper sulfate
solution

(i) Give the name of the electrode which is made of pure copper.

(i) Describe how each electrode will have changed at the end of the electrolysis
process.

16
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(iii) Complete the sentence by putting a cross (X)) in the box next to your answer.
Cu?(aq) + 2= — Cu(s)

This half equation shows the process of

displacement
oxidation

redox

0 I N A
O N @ >

reduction

(iv) Copper sulfate solution is the electrolyte used in this electrolysis process.

Explain how copper sulfate solution conducts electricity.
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(b) Sodium sulfate solution is electrolysed in the apparatus shown.

N I B
6Vd.c

-9 o0—F—

supply

Sodium sulfate solution contains sodium ions, Na*, sulfate ions, SO,7,
hydrogen ions, H*, and hydroxide ions, OH".

Hydrogen is produced at one electrode and oxygen is produced at the other
electrode.

Explain how these products are formed from the ions in the electrolysis
process, indicating how you would identify the products.

You may give ionic equations in your answer.
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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