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

Ammonia and fertilisers
1 In the Haber process nitrogen and hydrogen are reacted together to form ammonia.
(a) Complete the sentence by putting a cross (X)) in the box next to your answer.

The nitrogen used in the Haber process is obtained from

1 A air

[0 B coal

[0 C crudeoil
[l D seawater

(b) The balanced equation for the reaction forming ammonia is

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

2

(i) All substances in this reaction are in the same physical state.

Give the name of this physical state.

(c) Some ammonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word equation for this reaction.

(d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields.
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(e) Titration can be used to determine the exact volume of ammonia solution that
reacts with 25.0 cm? of sulfuric acid.

The photograph shows a student carrying out a titration.

T~

(i) Give the name of the piece of apparatus labelled X.

(i) State what is added to the sulfuric acid to show when it has been neutralised
by the ammonia solution.

(Total for Question 1 = 8 marks)
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Testing substances

2 (a) Atechnician had two bottles, each containing a solid.

The labels had fallen off the bottles.
The two labels were:

sodium sulfate

The technician carried out the following tests.

(i) A flame test was carried out on each solid.

potassium chloride

One solid produced a yellow colour in the Bunsen flame.
Give the name of the ion that produces this yellow colour.

(ii) Dilute hydrochloric acid was added to a solution of each solid.

Then barium chloride solution was added.

A white precipitate was seen in one of the mixtures.
Give the name of the ion that produces this white precipitate.

(c) Describe what you would see when sodium hydroxide solution is added to a

solution containing iron(lll) ions, Fe3*.

P 4 1 9 4 0 A 0 6 2 0
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(d) When dilute hydrochloric acid is added to copper carbonate, a gas is produced.

Describe a test to show that this gas is carbon dioxide.

(Total for Question 2 = 8 marks)
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Organic chemistry
3 (a) Ethanolis produced by the fermentation of glucose solution.

(i) Describe how this fermentation is carried out.

(ii) Complete the word equation for the fermentation of glucose.

GIUCOSE > b e

(iii) Complete the sentence by putting a cross (X)) in the box next to your answer.
Fermentation produces a dilute solution of ethanol.

A concentrated solution of ethanol is produced from a dilute solution by

cracking
dehydration

fractional distillation

O o oo
O N w »

polymerisation

(iv) State a possible harmful effect of consuming too many alcoholic drinks.
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(b) The graph shows the boiling points of some alkanes.

The boiling point of each alkane is plotted against the number of carbon atoms in
one molecule of the alkane.
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(i) A molecule of pentane contains five carbon atoms.
Use the graph to suggest the boiling point of pentane.

boiling point of pentane = ... °C

(ii) State how the boiling points of these alkanes change as the number of carbon
atoms in one molecule of each alkane increases.
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i) Which of the following is the formula for a molecule of ethane?

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

CH,
C2H4
Csz

C3H8

The structure of a molecule of a substance is shown.

The substance is

A ethene
B propane
C propene

D butane

H o H

H C
NN
c=c H

N

H H

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

(Total for Question 3 = 10 marks)
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Ethanoic acid
4 (a) A bottle of wine is opened and left exposed to the air for a few days.
The ethanol in the wine reacts with oxygen from the air to form ethanoic acid.
Complete the sentence by putting a cross (X)) in the box next to your answer.
In this reaction the ethanol is
— [l A hydrated
—— [l B neutralised
—— [J € oxidised
— 1 D reduced
(b) Vinegar is a dilute solution of ethanoic acid.
Complete the sentence by putting a cross (X)) in the box next to your answer.
Vinegar is used as a
E— 1 A fibre
—— ] B fuel
—— [ C perfume
—— [ D preservative
(c) State the colour of Universal indicator in a solution of ethanoic acid.
(d) The word equation for the reaction of dilute ethanoic acid with sodium hydroxide
solution is
ethanoic sodium sodium
+
acid hydroxide ethanoate water
Complete the balanced equation for this reaction.
CH,COOH + — CH,COONa  + ..
12
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(e) When magnesium is added to dilute ethanoic acid, a colourless gas is formed.

This gas gives a squeaky pop when mixed with air and ignited.

Give the name of the gas given off in this reaction.

(f) Ethanoic acid reacts with ethanol to form ethyl ethanoate.

(i) Write the word equation for this reaction.

(i) Ethyl ethanoate is an ester.

Explain one use of esters.

(Total for Question 4 = 10 marks)

P 41 9 4 0 A 01 3 2 0
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Electrolysis

5 (a) A solution contains a mixture of ions with the formulae shown.
+ - 2+ 2-
Na cl Mg SO,

Give the formulae of all the ions that will be attracted to the negatively charged
cathode during electrolysis.

(b) During electrolysis, reduction takes place at the cathode.

Explain, in terms of electrons, what is meant by reduction.

(c) Solid lead bromide cannot be electrolysed.
Molten lead bromide can be electrolysed.

Explain how, when solid lead bromide is melted and electrolysed, bromine is
formed at the anode.

14
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*(d) Impure copper can be purified using electrolysis.

The impure copper is used as the anode.

A pure copper cathode is used.

The electrodes are placed in copper sulfate solution.

A direct electric current is passed through the solution.

6Vd.c
supply

pure copper
cathode - + impure

copper anode

copper sulfate
solution

Describe and explain what is seen when this apparatus is used to purify a piece of
impure copper.

(Total for Question 5 = 12 marks)
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6

Aqueous Solutions

(@) Magnesium sulfate solution can be made by reacting magnesium oxide with

dilute sulfuric acid.

The word equation for the reaction is

magnesium Ifuri magnesium
agnesiu 4 sulfuric agnesiu

. . + water
oxide acid sulfate

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare
a sample of pure magnesium sulfate solution.

(b) Magnesium carbonate, MgCO,, can be reacted with dilute sulfuric acid, H,SO,, to

form magnesium sulfate, water and carbon dioxide.

Write the balanced equation for this reaction.

P 4 1 9 4 0 A 01 7 2 0
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Samples of tap water from city A and city B were investigated.

Each sample of water was treated as follows.
The mass of an empty evaporating basin was determined.
500 cm? of tap water was added and evaporated to dryness.

The mass of the evaporating basin and remaining solid was determined.

Here are the results.

city A
mass of evaporating basin / g 261.500
mass of evaporating basin + solid / g 261.611
mass of solid / g 0.111
concentration of dissolved solid in tap water / g dm™3 0.222

PMT

city B
258.450
258.515

Calculate the concentration, in g dm=, of dissolved solid in the tap water from

city B.

18
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*(d) Some dissolved solids cause hardness in water.
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness.
Not all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method removes.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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