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1.  Chemists produce many useful substances, including fuels and plastics, from crude oil.  
The amount of crude oil in the Earth’s crust is limited.

 (a)

(source: http://www.castlereagh.gov.uk)

  Explain why burying plastic waste in landfill sites may cause a problem in years to 
come.

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

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

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

 (b) What problems may occur when crude oil supplies begin to run out?

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

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

   .......................................................................................................................................
(2) Q1

(Total 4 marks)
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Q2

(Total 6 marks)

2.  (a) An atom consists of a nucleus with electrons in shells around the nucleus.  
  A diagram of an atom of fluorine is shown.

  (i) Write down the electronic configuration of an atom of chlorine.

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

  (ii) What evidence is there in the diagram and in your answer to (i) that both fluorine 
and chlorine are in the same group?

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

 (b) A diagram of an atom of neon is shown. 

  Use this diagram to explain why neon is very unreactive. 

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

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

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

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

 (c) An atom of an element has 24 electrons, 28 neutrons and 24 protons.

  (i) What is the mass number of this atom?  ................................................................
(1)

  (ii) Use the periodic table to identify the element  ......................................................
(1)
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3. Manna added lumps of calcium carbonate to dilute hydrochloric acid at room 
temperature. 

 Calcium chloride, carbon dioxide and water were formed.

 (a) Balance the equation for this reaction and fill in the state symbols.

CaCO3(…..) +   HCl(…..) →   CaCl2(aq) +   CO2(…..) +   H2O(…..)
(2)

 (b) Manna repeated the experiment using warmer acid.
  He found that the reaction was faster.
  Explain, in terms of particles, why the reaction was faster.

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

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

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

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

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

 (c) Suggest one way in which Manna could have measured the rate of this reaction.

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

   .......................................................................................................................................
(1) Q3

(Total 6 marks)
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4. In water molecules, atoms are covalently bonded together.

 (a) Draw a dot and cross diagram of a molecule of water.

(2)

 (b) Diamond has a giant molecular covalent structure.
  The melting point of diamond is much higher than the melting point of water.
  Explain why.

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

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

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

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

 (c) Hydrogen can be used as a fuel for spacecraft.
  The equation for the combustion of hydrogen is

2H2 + O2 → 2H2O

  Calculate the maximum mass of water that can be formed from the combustion of 
20 g hydrogen.

  (Relative atomic masses: H = 1.00, O = 16.0)

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

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

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

     Answer  ...............................................
 (3) Q4

(Total 7 marks)
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5. In the Haber process, nitrogen reacts with hydrogen to make ammonia.  
 The equation for the reaction is shown.

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

 (a) Nitrogen and hydrogen are mixed and left under suitable conditions, until no further 
change in the amount of each substance occurs.

  What substances will be present in the final mixture?
  Explain your answer.

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

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

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

 (b) (i) The Haber process is carried out at 400°C and 200 atm.
   How would the equilibrium amount of ammonia change if the pressure were 

increased?

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

  (ii) Explain your answer.

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

    ................................................................................................................................
(1)
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 (c) The graph shows the percentage yield of ammonia at equilibrium at different 
temperatures under a pressure of 200 atm.

  Explain why the temperature of 400°C, and not a higher or lower temperature, is 
used.

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

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

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

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

TOTAL FOR PAPER: 30 MARKS
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