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Answer ALL the questions.  Write your answers in the spaces provided.

 1. In this experiment, hydrogen is passed over heated copper oxide to produce copper.

 (a) Describe what changes would be seen during this reaction.

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

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

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

   .......................................................................................................................................
(3)

 (b) Write the balanced equation for the reaction between copper oxide and hydrogen.

   .......................................................................................................................................
(2)

 (c) Complete this sentence to show the type of reaction. 

  During this reaction, copper oxide is  ..........................................................  to copper.
(1) Q1

(Total 6 marks)

copper oxide

excess 
hydrogen 
burning

hydrogen

heat
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2. The atomic number of chlorine is 17.

 Chlorine and magnesium both form ions.

 (a) Complete this table.

element

magnesium chlorine

symbol of atom Mg Cl

number of electrons in atom 12

symbol of ion Mg2+ Cl–

number of electrons in ion

 (3)

 (b) Use information from the table to explain why the formula of magnesium chloride is 
MgCl2.

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

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

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

   .......................................................................................................................................
(2)

 (c) Explain why magnesium chloride has a high melting point.

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

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

   .......................................................................................................................................
(1) Q2

(Total 6 marks)
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3. The photograph shows Fingal’s Cave on the island of Staffa.

 Source: www.fingals-cave-staffa.co.uk

 The rocks in the photograph are mainly basalt.

 Basalt is a rock that contains small crystals.

 (a) What type of rock is basalt?  .........................................................................................
(1)

 (b) Describe how basalt was formed.

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

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

   .......................................................................................................................................
(2) Q3

(Total 3 marks)
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4. When hydrogen reacts with oxygen, water is formed.

 (a) Write the balanced equation for the reaction of hydrogen with oxygen.

   .......................................................................................................................................
(3)

 (b) Draw a dot and cross diagram to show the bonding in a water molecule. 
  Show outer electrons only.

(2)

 (c) When 12.8 g of copper reacted with oxygen, 14.4 g of an oxide was formed.

  Calculate the empirical formula of this oxide.
  (Relative atomic masses: O = 16; Cu = 64)

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

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

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

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

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

   .......................................................................................................................................
(4) Q4

(Total 9 marks)
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5. (a) This article was downloaded from the internet.

Limited supplies of helium gas
Helium gas that is used to fill balloons and also makes voices go squeaky, 
is running out. It is the second most common element in the 
Universe but any in the Earth‛s atmosphere rapidly escapes. Also, 
helium does not combine to form compounds. Our supplies of it come 
mainly from gas wells and these reserves are being used up.

  (i) Explain why helium rapidly escapes from the Earth’s atmosphere.

    ................................................................................................................................
(1)

  (ii) Explain why helium is inert and does not form compounds.

    ................................................................................................................................
(1)

 (b) The main gas in the Earth’s atmosphere is nitrogen.
  Nitrogen can be used to make ammonia in the Haber process.
  The equation for the reaction is

N2(g) + 3H2(g)  2NH3(g)

  (i) Explain how increasing the pressure on a mixture at equilibrium would affect the 
equilibrium yield of ammonia.

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

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

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

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

    ................................................................................................................................
(3)

  (ii) A catalyst is used in this reaction.

   Suggest why scientists carry out research to find better catalysts.

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

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

    ................................................................................................................................
(1)

TOTAL FOR PAPER: 30 MARKS
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