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Answer all questions in the spaces provided.

1 The diagram shows an early type of blast furnace used in Wales about 300 years ago.

Iron ore, charcoal
Water wheel that and limestone

powers the bellows
which provide a
blast of air for
combustion

Molten iron runs into
‘pig’ moulds on the
sand casting floor

(@) (i) This early type of furnace uses charcoal. Name the raw material that has replaced
charcoal in modern furnaces.

(b) The charcoal provides carbon. This reacts with oxygen to form carbon monoxide. The iron
oxide in the iron ore is reduced by the carbon monoxide.

(i) State what the word reduced means.
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(c) Why is limestone added to the blast furnace?

(1 mark)
(d) Explain why sodium cannot be extracted from its ore by this method.
The Data Sheet may help you to answer this question.
(2 marks)
(e) Stainless steel is an alloy which contains iron and other metals.
This kettle is made from stainless steel.
(i) Name a metal which is added to iron to make stainless steel.
(1 mark)
(ii) Why is stainless steel a good material for making kettles?
(1 mark)

Turn over p
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2 The diagram shows an apparatus that can be used to carry out cracking reactions in a laboratory.

Paraffin soaked
onto mineral wool

Aluminium oxide
or broken porcelain

Delivery
tube m

Cold water

(a) Why is aluminium oxide or broken porcelain used?

(b) Paraffin contains decane. The cracking of decane can be represented by the equation below.
A decane molecule is split into two smaller molecules.

Complete the equation by adding the formula of the other product.

C10H22 (1) T i (]) + C2H4 (g)
decane (1 mark)

(c) Would you expect C,H, molecules to collect at position A or B shown on the diagram?
Position........coceeeeveiennnens

Explain your answer.
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(d) Cracking reactions involve thermal decomposition.

What is meant by thermal decomposition?

(2 marks)
(e) Explain, as fully as you can, why cracking is used in the oil industry.

1o gain full marks in this question you should write your ideas in good English. Put them into
a sensible order and use the correct scientific words.

(3 marks)

(f) The cracking reaction produces a mixture of products. The mixture contains hydrocarbons with
different boiling points.

Suggest a method of separating this mixture.

Turn over p
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3 The periodic table on the Data Sheet may help you to answer this question.

(a) Newlands and Mendeleev both designed periodic tables in which the elements were put in the
order of their relative atomic masses.

When the elements are put in this order a few of them are placed incorrectly when compared
with a modern periodic table.

(i) Give one example of a pair of elements that would be placed incorrectly if they were in
the order of their relative atomic masses.

(i) Explain why placing these two elements in the order of their relative atomic masses
would not be correct.

(b) In the modern periodic table the elements are put in order of their atomic (proton) numbers.

Explain how the positions of the elements in the periodic table are linked to the electronic
structure of their atoms.

(2 marks)
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4 Caesium is an element in Group 1 of the periodic table.
(a) Which of the electronic structures represented by A to D is correct for a caesium atom?

The periodic table on the Data Sheet may help you to answer this question.

Electronic structure
A 2,8,18,18,8,1
B 2,8,18,18,9
C 2,8, 18,27
D 2,8,18,18,6,3
The electronic structure for a caesium atom is represented by letter ........coovvevvereereerveneerieennen,

(b) When a small piece of lithium is added to cold water it fizzes around on the surface of the water.
A small piece of caesium explodes when added to water.

Explain in terms of electronic structure why a caesium atom is more reactive than a lithium
atom.

(2 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over p
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S (a) The graph shows how the rate of an enzyme-catalysed reaction changes with temperature.

4.0

3.0

Rate of /
reaction in
mgof 2.0 \
products per
unit time /

——

1.0 y

N

0.0
0 10 20 30 40 50 60

Temperature in °C

(i) Explain why, in terms of particles, the rate of most reactions increases as the temperature
is increased.
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(b) Read the passage below about one use of enzymes in industry.

Preparation of acrylamide

Acrylamide is an important chemical used in the manufacture of polymers.
It is produced by the addition of water to acrylonitrile.

acrylonitrile + water — acrylamide
The reaction can be catalysed using Cu™ ions but the yield of acrylamide is
low and a mixture of products is obtained at the relatively high temperature

needed (between 80 °C and 140 °C).

These problems can be overcome by using an immobilised enzyme. The
stability of the enzyme is increased by making it immobilised.

This enzyme-catalysed reaction takes place at 10°C and produces a high
yield of acrylamide and virtually no other products.

About 4000 tonnes of acrylamide are produced each year using this method.

(i) Give three advantages of using an enzyme catalyst for this reaction.

L ettt a ettt e b et e a e a e et e aeeatent et e st en e et et e eseenten s e seeseeseen sneentensens
ettt eh et et et eh e et et e bt h e ea e et et e eh e ea e et et e eheeh e e a e et et e eheent et eabeeheeneen saeentetents
D et b ettt h e a ettt eh e et et b e eh e h e et bt bt e a s et e b e bt et et e b e e bt es she et et etes
(3 marks)

(ii) Why is it important that the enzyme is stabilised?
(1 mark)

(iii) Describe how the enzyme could be immobilised.
(2 marks)

Turn over p
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6 The diagram shows an electric light bulb.
Tungsten
filament Argon

When electricity is passed through the tungsten filament it gets very hot and gives out light.

(a) What reaction would take place if the hot tungsten was surrounded by air?

(b) State why argon is used in the light bulb. Explain your answer in terms of the electronic
structure of an argon atom.

(3 marks)
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7 In 1939 Roy Plunkett opened the valve on a new cylinder of tetrafluoroethene gas. No gas came out!
Tetrafluoroethene
Valve
He cut the cylinder open and found that the gas had changed into a white solid. This solid was an
addition polymer.
(a) Give the name of the addition polymer that formed inside the cylinder.
(1 mark)
(b) The structure of this polymer can be represented by the diagram below.
r 3
F F
F F |n
\ J
Draw the structure of the monomer, tetrafluoroethene, from which it is formed.
(2 marks)
(c) Describe how this addition polymer forms from monomers.
(3 marks)

END OF QUESTIONS
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