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1) Four metals, iron, zinc, copper and magnesium, were placed in hydrochloric acid of equal
concentration at room temperature. The diagrams below show what happened. Place the metals
in order of reactivity, with the most reactive first. [1]f
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Iron Zinc Copper Magnesium

2) a) Magnesium is more reactive than copper. When a mixture of powdered magnesium and
copper oxide is heated, a violent reaction takes place. In the reaction, the magnesium is
oxidised to magnesium oxide. Complete the word equation below for the reaction between
magnesium and copper oxide.

magnesium + copper oxide 2 ... F o [1]f/h

b) Explain the meaning of the term oxidised. [11f/h

c¢) Tin does not react with iron oxide but it reduces lead oxide. Explain the meaning of the term
reduce. [1]f/h

d) A pupil had four metals A, B, C and D. She placed each metal in turn into separate solutions

of the nitrate of the other three. Use the results below to place the metals in order of reactivity.
[2]f/

A displaced D most reactive.........................

B displacedA

B displacedDb

C displaced A, B and D least reactive ........................

3) a) Steel is the most recycled metal in Britain. In Britain we use 13 billion steel cans every

year. Which of the symbols below would you expect to see on a household container showing
that it is suitable for recycling? [1]f
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b) One advantage of recycling steel is the conservation of raw materials. Choose, from the box
below, the raw material which would be conserved by recycling steel cans. [11f

aluminium ore iron ore copper ore titanium ore

c) Every household uses approximately 600 steel cans a year. State one way in which
households are helped by local councils to recycle steel cans. [1]f

4) The following table shows the observations made when some metals were added to solutions
of compounds of other metals.

Metal Solution Observations
zinc copper sulphate Brown deposit on the zinc. Solution gradually
loses its blue colour.
copper zinc sulphate No reaction
magnesium zinc sulphate Magnesium ribbon coated in dark solid
zinc magnesium sulphate | No reaction

a) Use the information in the table to place the metals, zinc, copper and magnesium in order of

reactivity — most reactive first. [2]f
(Most reactive) (Least reactive)

b) Name the products formed when zinc reacts with copper sulphate solution. [2]f
...................................................... AN

5) Iron is extracted from its ore, iron oxide, by heating with carbon. One of the processes taking
place is shown in the equation below.
iron oxide + carbon - iron + carbon monoxide

a) State, giving a reason for your choice, which is the more reactive, iron or carbon. [11f

b) Explain why this method could not be used for the extraction of a reactive metal such as
aluminium. [1]f




6) Some properties and uses of aluminium are given below. Draw a line from each property to
the box with a use which relies on this property. [4]f

Property Use
\ low density \ | overhead power cables |
| thermal conductor | \ aircraft |
| corrosion resistant | \ saucepans |
| electrical conductor | \ greenhouse frames |

7) The process of electrolysis can be used to extract reactive metals, such as aluminium, from
their ores.

oXVgen gas molten alununium

oxide
aluminium

Give the name of the

a) process used to break down a compound using an electric current.............................. [1]
b) electrolyte used in the PrOCESS. ... ..o e [1]
c) term used for the removal of oxygen from a metal oxide...............cooiii i, [1]
d) product formed atthe anode............ ..o [1]
e) Negative eleCtrode. ... ... . ..o [1]

f) Choose the two most important factors to consider when siting an aluminium extraction plant
in Britain [2]f
Close to a power station
Close to a coal mine
Close to a bauxite mine
Close to the coast because aluminium ore is imported.
Close to limestone quarries

g) Write the word equation for the overall reaction that takes place during the electrolysis of
aluminium oxide. [2]f/h



i) Give two ways in which the cost of this process is reduced. [2]h

8) Nanoscience involves the study of particles with sizes in the range 1-100nm. One new use of
nano-sized silver particles is in deodorants. These deodorants are used to prevent body odour
caused by bacteria.

a) State the property of nano-sized silver particles that enables them to be used in this way. [1]f

c) Some people are concerned that nanoparticles, being so small, could be absorbed into the
body. Give one reason why this may be a cause for concern. [1]f

9) The diagram to the right shows where
materials enter and leave the blast furnace
during the extraction of iron.

Use the words below to answer the following
questions
coke
hot air
iron
iron ore
limestone
slag
waste gases

a) Name the three materials which enter the furnace at A [3]f
b) Name the material which enters at C...... ... ... [1]f
c) Name the material which leaves at E.......... ... [1]f
d) Name the material which leaves at D............. e [1]f

e) The following symbol equation shows one reaction that takes place in the blast furnace. Write
the word equation for this reaction [3]f/h Fe,O; + 3CO > 2Fe + 3CO;



