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1. (a) Complete the table to show the relative mass, relative charge and position in an atom of
an electron, neutron and proton.

relative mass relative charge position in an atom
electron negligible orbiting the nucleus
neutron 1 in the nucleus
proton +1
Q)
(b) Use the periodic table to help you give the electronic structure of
@ DErYIIIUM BLOTIL 1.oiiiiiiiiit et
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3

(¢c) Using evidence from part (b), explain why you would expect beryllium and magnesium
to have similar chemical reactions.

(1)
(d) An atom of fluorine has an atomic number of 9 and a mass number of 19.
(i) How many protons are in this atom?
(1)
(i) How many neutrons are in this atom?
1)

(Total 10 marks)
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2. (a) Titanium is a hard, lustrous, silvery metal. It is found in the central section of the Leave
periodic table. blank
What name is given to metals in this section of the periodic table?

(1)

(b) Titanium is a lightweight metal which does not corrode. It is able to withstand extreme
temperatures. It is as strong as steel and twice as strong as aluminium but much more
expensive than these metals.

Suggest a commercial use for titanium.
(1)

(c) Titanium powder burns in air to form titanium(IV) oxide, TiO,.

Write the balanced equation for this reaction.
(2)

(d) Titanium(IV) oxide, TiO,, is formed by combination of titanium and oxygen atoms.

(i) In the formation of titanium(IV) oxide each titanium atom loses four electrons.
What 1s the formula of the titanium particle produced?
6y
(i1) In the formation of titanium(I'V) oxide each oxygen atom gains two electrons.
What is the formula of the oxygen particle produced?
(1)
(111) The electronic structure of an oxygen atom is 2.6.
Write the electronic structure of the oxygen particle formed in titanium(I'V) oxide.
(1)
(1v) What type of bonding is present in titanium(I'V) oxide?
m |9
(Total 8 marks)
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3. Environmental problems can be caused by our use of plastic.

Thousands of tonnes of plastic waste are thrown away each year. Plastic items are made
from polymers. Chemists have found a way of breaking down some polymer molecules into
the monomers from which they were made. Energy is used in this process.

(a) Name an item that 1s made from a plastic and state the property of the plastic that makes

it suitable.

(b) What is a polymer?

(c) There are advantages and disadvantages of breaking down polymers into monomers.

(i) State two advantages of breaking down polymers into monomers.

L ettt ettt e e e et es e e en et e et e et ent e
2 ettt oAb et b et e e et e e et e e e e e e et e e et e eneseaee e e
(2)
(11) State one disadvantage of breaking down polymers into monomers.
1)

(Total 8 marks)
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4. Consider the three molecules X, Y and Z. Leave

blank
i 11 T
A B S S O O
H H H H H H H
X Y Z
(a) (1) Which of these molecules are hydrocarbons?
(1)
(1) Explain your answer,
(1)
(b) Which molecule is the main constituent of natural gas?
1)
(c) Name molecule Z.
1 | o

(Total 4 marks)

N183344 6




5. Metals are extracted from their ores by a process called reduction. The actual method
depends on the reactivity of the metal.

(a) What is meant by reduction?

1)
(b) The diagram shows a blast furnace used for the extraction of iron from iron ore.
iron ore
Y /"J — > molten iron

(i) Complete the diagram giving the names of the other three raw materials.

3)
(i1) Name the gas that reduces the iron ore.

(1)
(i11) Give one use of slag.

(1)

QUESTION 5 CONTINUES ON NEXT PAGE
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(¢) The following diagram shows the cell in which aluminium is extracted from bauxite by | Leave
electrolysis. Electricity is passed through a mixture of bauxite dissolved in molien | blank
cryolite.

| _— carbon anode

bauxite —

dissolved .
0 molte — carbon lining
1 m ) n as cathode
cryolite
\ molten
aluminium

(1) A mixture of bauxite dissolved in molten cryolite rather than molten bauxite is used
in the electrolysis cell.

Explain why.

(i) The anodes, which are made of carbon, have to be replaced each month.
Explain why.

NI83544 8




(d) The approximate prices per tonne of aluminium and iron are

aluminium £800

iron £80

Explain why aluminium is more expensive than iron.

(Total 15 marks)
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6. Hydrogen peroxide solution decomposes to form water and oxygen.

(a) An investigation is carried out to measure the rates of this reaction at 30 °C with a
catalyst and without a catalyst.

Describe how you could carry out the investigation to measure the rate of reaction at
30 °C without the catalyst.

(b) A catalyst can be described as ‘a substance that speeds up a reaction and has not been
used up at the end of the reaction’.

A black powder is a catalyst for this reaction.

Describe an experiment to prove that the black powder is a catalyst for the reaction.

............................................................................................................................................

3)
(c) (1) What is an enzyme?
(1)
(ii) Give an example of an industrial process that uses an enzyme.
oy

(Total 9 marks)
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7. (a) Draw a dot and cross diagram of a molecule of carbon dioxide.

Show the outer electrons only.

3

(b) Name and describe the type of bonding that holds the atoms together in the carbon
dioxide molecule.

(c) (i) When propane, C;Hs, is burnt completely in air, carbon dioxide is one of the
products.

Write the balanced equation for the reaction.

(i) Propane is used as a fuel in some room heaters. There is a safety hazard if propane
is burnt in a limited supply of air.

Explain this hazard.

(Total 10 marks)
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8. Ammonia is made from nitrogen and hydrogen in the Haber process. The reaction is | Leave
exothermic. blank

Na(g) + 3H,(g) = 2NH;(g)

The graph shows the variation in the percentage of ammonia present at equilibrium with
increasing pressure at various temperatures.

100 A 100 °C
200 °C
90 -
20— 300 °C
70
60 400 °C
percentage of 50
ammonia at
equilibrium 40 7 500 °C
304
204
10 4

0

I I T I
25 100 200 300 400

pressure in atm

(a) (1) Using the graph, state what happens at 300 °C to the percentage of ammonia present
at equilibrium as the pressure is increased.

(b) Using the graph, state what happens at 250 atm to the percentage of ammonia present at
equilibrium as the temperature is increased.

N18354A 12




(¢) In terms of reacting particles, explain why the rate is faster at higher temperatures.

(d) When ammonia is neutralised by sulphuric acid, the fertiliser ammonium sulphate,
(NH4),S0., is formed.

2NH3 + HZSO;; — (NH4)QSO4
(Relative atomic masses: H=1.0; N=14; O =16; S=32)
(1) Calculate the relative formula mass of ammonium sulphate.

(i) Calculate the maximum mass of ammonium sulphate that could be formed from
100 tonnes of ammonia.

(e) Farmers carefully control the amount of fertiliser applied to the soil.
Suggest why.

(Total 12 marks)
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9. The table gives the boiling points of the noble gases.

[ noble gas | atomic symbol boiling point (°C)
helium He -269
neon Ne —246
argon Ar -186
krypton Kr —152
Xenon Xe -107

(a) Describe how the boiling points of the noble gases vary with atomic number.

)
(b) Neon has two isotopes.
percentage
isotope | atomic number mass number abundance
neon-20 10 20 90.9
neon-22 10 22 9.1
(1) In terms of particles in the atoms, explain how the two isotopes differ.
(1)
(i1) Using the data, calculate the relative atomic mass of neon.
@)

NI18354A 14
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(¢) Explain why the noble gases are unreactive.

(d) Under certain conditions xenon can be made to react with fluorine to form a crystalline
compound, xenon fluoride.

In the preparation of xenon fluoride, it was found that 26.2 g of xenon formed 49.0 g of
xenon fluoride.

Calculate the empirical formula of xenon fluoride.

(Relative atomic masses: F = 19.0, Xe = 131) )

(e) Under different conditions another fluoride of xenon, XeF,, also forms as a crystalline
solid in equilibrium with its elements.

Write the balanced equation for this equilibrium, including state symbols.

(Total 14 marks)
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