
1 (a)  Biological catalysts produced by microbes cause food to deteriorate and decay.

(i)  What is the name of these biological catalysts?

 .......................................................................................................................................   [1]

(ii)  Freezing does not kill the microbes.
 Suggest why freezing is still a very effective way of preserving food.

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

 .......................................................................................................................................   [2]

(b)  Pea seeds grow in pods on pea plants.

 Freshly picked pea seeds contain a sugar. The sugar can form a polymer.
 Give the structural formula of the polymer and name the other product of this polymerisation 
reaction.
Y ou may represent the sugar by the formula:

OHHO

 structural formula of the polymer

 other product  .......................................................................................................................   [3]
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(c)  Describe how the pea plant makes a sugar such as glucose.

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

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

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

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

 ..............................................................................................................................................   [3]

[Total: 9]
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2  The table gives the melting points, the boiling points and the electrical properties of six 
substances A to F.

substance melting point
/ °C

boiling point
/ °C

electrical conductivity
as a solid

electrical conductivity
as a liquid

A –210 –196 does not conduct does not conduct

B 777 1627 does not conduct good conductor

C 962 2212 good conductor good conductor

D –94 63 does not conduct does not conduct

E 1410 2355 does not conduct does not conduct

F 1064 2807 good conductor good conductor

(a) Which two substances could be metals?  ...................................................................  [1]

(b) Which substance could be nitrogen?  ..........................................................................  [1]

(c) Which substance is an ionic solid?  .............................................................................  [1]

(d) Which substance is a liquid at room temperature?  .....................................................  [1]

(e) Which substance has a giant covalent structure similar to that of diamond? ..............  [1]

(f) Which two substances could exist as simple covalent molecules?  ...........................  [1]

[Total: 6]
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3  For each of the following unfamiliar elements predict one physical and one chemical 
property.

(a) caesium (Cs)

physical property  .............................................................................................................. 

chemical property  .............................................................................................................

 .....................................................................................................................................  [2]

(b) vanadium (V)

physical property  .............................................................................................................. 

chemical property  .............................................................................................................

 .....................................................................................................................................  [2]

(c) fl uorine (F)

physical property  .............................................................................................................. 

chemical property  .............................................................................................................

 .....................................................................................................................................  [2]

[Total: 6]
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4  Zinc is extracted from an ore called zinc blende, which consists mainly of zinc sulfide, ZnS.

(a) (i)  The zinc sulfide in the ore is first converted into zinc oxide.

 Describe how zinc oxide is made from zinc sulfide.

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

 .......................................................................................................................................  [1]

(ii)  Write a chemical equation for the reaction in (a)(i).

 .......................................................................................................................................  [2]

(b)  Zinc oxide is converted into zinc. Zinc oxide and coke are fed into a furnace. Hot air is blown
into the bottom of the furnace.

 Zinc has a melting point of 420 °C and a boiling point of 907 °C. The temperature inside the
furnace is over 1000 °C.

(i)  Explain how zinc oxide is converted into zinc. Your answer should include details of how
the heat is produced and equations for all the reactions you describe.

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

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

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

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

 .......................................................................................................................................  [3]

(ii)  Explain why the zinc produced inside the furnace is a gas.

 .......................................................................................................................................  [1]

(iii)  State the name of the physical change for conversion of gaseous zinc into molten zinc.

 .......................................................................................................................................  [1]
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(c)  Rusting of steel can be prevented by coating the steel with a layer of zinc.

 Explain, in terms of electron transfer, why steel does not rust even if the layer of zinc is
scratched so that the steel is exposed to air and water.

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

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

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

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

 ..............................................................................................................................................  [4]

(d)  When a sample of steel is added to dilute hydrochloric acid, an aqueous solution of
iron(II) chloride, FeCl 2, is formed.

 When a sample of rust is added to dilute hydrochloric acid, an aqueous solution of
iron(III) chloride, FeCl 3, is formed.

(i)  Aqueous sodium hydroxide is added to the solutions of iron(II) chloride and
iron(III) chloride.

 Complete the table below, showing the observations you would expect to make.

iron(II) chloride solution iron(III) chloride solution

aqueous
sodium hydroxide

[2]
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 Solutions of iron(II) chloride and iron(III) chloride were added to solutions of potassium iodide 
and acidified potassium manganate(VII). The results are shown in the table.

iron(II) chloride 
solution

iron(III) chloride 
solution

potassium
iodide solution no change

solution turns
from colourless

to brown

acidified potassium
manganate(VII)

solution

solution turns
from purple

to colourless
no change

(ii)  What types of substance cause potassium iodide solution to turn from colourless to
brown?

 .......................................................................................................................................  [1]

(iii)  What types of substance cause acidified potassium manganate(VII) solution to turn from
purple to colourless?

 .......................................................................................................................................  [1]

(iv)  Which ion in iron(III) chloride solution causes potassium iodide solution to turn from
colourless to brown?

 .......................................................................................................................................  [1]

(v)  Which ion in iron(II) chloride solution causes acidified potassium manganate(VII) solution
to turn from purple to colourless?

 .......................................................................................................................................  [1]

[Total: 18]
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