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  (i) What volume of potassium hydroxide solution must be added to get a pH of 12?

   ................................ cm3 [1]

  (ii)  What volume of potassium hydroxide solution is needed to exactly neutralise the 
hydrochloric acid?

   ................................ cm3 [1]
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 (b) (i) The concentration of the hydrochloric acid is 0.30 mol / dm3.

   Show that 30 cm3 of this solution contains 0.009 moles of hydrochloric acid.

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

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

  (ii)  Look at the equation for the reaction.

HCl    +    KOH        KCl    +    H2O

   Use your answers to parts (a)(ii)  and (b)(i)  to calculate the concentration of the potassium 
hydroxide solution.

   concentration of potassium hydroxide solution = ................................ mol / dm3 [2]

7 Magnesium is an element in the periodic table.

 Magnesium has a relative atomic mass  of 24.

 (a) What is meant by the relative atomic mass of an element?

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

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

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

 (b) A sample of 42 g of magnesium carbonate contains 12 g of magnesium.

  Calculate the percentage by mass of magnesium in magnesium carbonate.

  Quote your answer to one decimal place.

  percentage by mass = ................................ % [2]



9

Turn over© OCR 2017

8 Look at the equation for the reaction between sulfur dioxide and oxygen.

 Sulfur trioxide is made.

2SO2(g)    +    O2(g)        2SO3(g)

 The reaction is reversible.

 (a) When sulfur dioxide is mixed with oxygen, eventually an equilibrium  mixture is made.

  Explain why, and under what conditions, the mixture reaches an equilibrium.

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

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

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

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

 (b) More oxygen is added to the reaction mixture at equilibrium.

  What happens to the position  of the equilibrium?

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

 (c) This reaction is used in the Contact Process to make sulfuric acid.

  One of the conditions used is a low pressure of about five atmospheres.

  Describe two  other conditions used in the Contact Process.

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

 .............................................................................................................................................. [2]
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9 Pete and Sue investigate the reaction between zinc and hydrochloric acid.

zinc    +    hydrochloric acid        zinc chloride    +    hydrogen

 They do the experiment four times.

 Each time they use 1.0 g of zinc.

 They use the same volume of different concentrations of hydrochloric acid.

 They measure the total volume of hydrogen made every minute.

 Look at the table of their results.

Experiment
Total volume of hydrogen in cm 3 made after

1 min 2 min 3 min 4 min 5 min 6 min

A 10 20 27 29 30 30

B 15 25 32 39 40 40

C  5 10 12 15 15 15

D 18 27 35 40 44 48

 (a) Pete concludes

In experiment B, the concentration of the hydrochloric acid
was greater than in experiment A.

The concentration of hydrochloric acid in experiment C
is half that in experiment A.

  Sue concludes

In experiment B, the concentration of the hydrochloric acid
was greater than in experiment A.

The concentration of hydrochloric acid in experiment C
is half that in experiment A.
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  Are each of the conclusions correct?

  Explain your answers.

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

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

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

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

 (b) Look at experiment D.

  It is not possible to deduce the total volume of hydrogen at the end of the experiment.

  Use the results to explain why.

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

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

 (c) In experiment D, the volume of hydrogen made after 6 minutes is 48 cm3.

  Calculate the mass of 48 cm3 of hydrogen, H2, at room temperature and pressure.

  The volume of 1 mole of any gas is 24 dm3 at room temperature and pressure.

  The relative formula mass of H2 = 2.

  mass of hydrogen = ................................ g [2]
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 (c) In hard water areas limescale can clog up pipes.

  Limescale is calcium carbonate.

  Calcium carbonate can be removed by reacting it with hydrochloric acid.

  Calcium chloride, carbon dioxide and water are made.

  Write the balanced symbol  equation for the reaction.

 .............................................................................................................................................. [2]
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13 This question is about fuel cells.

 Fuel cells are used in spacecraft.

 (a) Look at the energy level diagram for the reaction between hydrogen and oxygen in a fuel cell.

2H2 + O2

2H2O

progress of reaction

energy

  Is the reaction in the fuel cell exothermic or endothermic?

  Use the energy level diagram to explain why.

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

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

 (b) Hydrogen gas, H2, forms hydrogen ions, H+, at one electrode in a fuel cell.

H2        2H+    +    2e�ï

  The hydrogen ions react with oxygen gas, O2, at the other electrode.

  Water, H2O, is made in this reaction.

  Write the balanced symbol  equation for the reaction between oxygen and hydrogen ions.

  Use e- to represent an electron.

 .............................................................................................................................................. [2]
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 (c) Look at the table.

  It shows information obtained on sea water near a remote island in the Atlantic Ocean.

Year pH of sea water
Percentage (%) by 
volume of carbon 
dioxide in the air

Mass of carbon dioxide 
in 1  kg of sea water in g

1990 8.00 0.035 1.50

1995 7.98 0.036 1.51

2000 7.95 0.037 1.52

2005 7.96 0.038 1.53

2010 7.90 0.039 1.55

  Ann knows that the lower the pH the more acidic a solution.

  Ann makes a conclusion.

�7�K�H���Z�R�U�O�G�·�V���R�F�H�D�Q�V���D�U�H���E�H�F�R�P�L�Q�J���P�R�U�H
�D�F�L�G�L�F���E�H�F�D�X�V�H���R�I���L�Q�F�U�H�D�V�L�Q�J���O�H�Y�H�O�V���R�I
�F�D�U�E�R�Q���G�L�R�[�L�G�H���L�Q���W�K�H���D�L�U��

  Nick thinks that the data in the table is not reliable or valid.

  (i) He thinks that the temperature of the ocean should have been recorded in the table.

   Suggest why Nick is correct.

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

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

  (ii)  Suggest two other ���U�H�D�V�R�Q�V���Z�K�\���$�Q�Q�·�V���F�R�Q�F�O�X�V�L�R�Q���P�D�\���Q�R�W���E�H���U�H�O�L�D�E�O�H���R�U���Y�D�O�L�G��

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

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

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

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

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

END OF QUESTION PAPER
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