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Air         SMART LEARNING GURU LEARNING CENTRE 
 

 

Paper  1 [Multiple Choice Questions] 
 

1  Which is the most common gas molecule in air? 

 

     A  Ar  B  CO2   C  O2   D  H2O 

 

 

2  Which pollutant causes the greatest corrosion of steel structures? 

 

      A  carbon monoxide   B  methane 

      C  ozone     D  sulphur dioxide 

 

 

3  Which pollution problem is believed to be caused by carbon dioxide? 

 

     A  acid rain     B  destruction of the ozone layer 

     C  global warming    D  photochemical smog 

 

 

4  Which shows the formula of a CFC? 

 

     A  CH2Cl2  B  CBrF3  C  CCl2F2  D  CH3CF3 

 

 

5  Which atmospheric gas may be responsible for future rising sea levels? 

 

     A  carbon dioxide    B  carbon monoxide 

     C  CFCs     D  ozone 

 

 

6  Which gas has the largest percentage in dry air? 

 

    A  argon     B  carbon dioxide 

    C  helium     D  neon 

 

 

7  One mole of a compound is completely burnt in oxygen. 

    Which compound produces two moles of water? 

 

     A   ethyne  C2H2    B   ethane  C2H6 

     C   ethanol  C2H5OH   D   methane  CH4 
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8  What is a natural source of sulfur dioxide pollution in the atmosphere? 

 

    A  combustion of diesel fuel 

    B  volcanoes 

    C  lightning 

    D  incomplete combustion of methane 

 

 

9  Molecules present in the exhaust gases from a motorcar engine include argon, carbon 

dioxide, carbon monoxide, methane, nitrogen, nitrogen dioxide and water vapour. 

Which of these gases are also found in unpolluted air? 

 

    A  nitrogen only 

    B  nitrogen, carbon dioxide and water vapour only 

    C  argon, methane, nitrogen, and water vapour only 

    D  argon, nitrogen, nitrogen dioxide, carbon dioxide and water vapour only 

 

 

10  Which pollutants can be removed from the chimney gases of factories and power 

stations by treatment with calcium carbonate? 

 

     A  carbon monoxide and sulphur dioxide 

     B  nitrogen dioxide and sulphur dioxide  

     C  methane and ozone  

     D  nitrogen dioxide only 
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Paper 2 [Structured and Free Response Questions] 
 

Section A [Structured Questions] 
 

 

1  Potassium superoxide, KO2, can be used in spacecraft to help astronauts breathe. It 

provides oxygen by reaction with water according to the equation below. 

 

4KO2 + 2H2O  4KOH + 3O2 

 

The potassium hydroxide produced in the reaction is then used to absorb carbon 

dioxide breathed out by the astronauts. 

 

(a)  Calculate the mass of potassium superoxide required to produce 100 dm
3
 of oxygen, 

measured at r.t.p. 

 

     .............................................................................................................................…. 

 

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

                                                                             [2] 

(b)  Potassium hydroxide, KOH, reacts with carbon dioxide to produce water and a 

potassium compound. 

(i) Name the potassium compound. 

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

(ii)  Construct the equation for the reaction. 

 

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

                                                                 [2] 

(c)  Many spacecraft carry lithium hydroxide, LiOH, to absorb carbon dioxide. Suggest 

one advantage of using lithium hydroxide in place of potassium hydroxide for this 

purpose. 

 

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

 

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

                                                                        [1] 
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2  Oxygen gas is used in hospitals to help patients breathe and in the steel industry to 

remove excess impurities from molten iron. 

(a) State one other use of oxygen. 

 

.......................................................................................................................………. 

                                                                                  [1] 

(b)  Construct an equation, with state symbols, for a reaction in which oxygen removes 

excess carbon from molten iron. 

 

............................................................................................................................…….. 

                                                                                   [1] 

(c) Oxygen also removes sulphur from molten iron in a chemical reaction.  

(i)  Give one reason why the product of this reaction should not be released into the 

atmosphere. 

 

........................................................................................................................……. 

(ii)  Give the name and chemical formula of a compound that can be used to absorb      

this product and prevent its release into the atmosphere. 

 

.........................................................................................................................…. 

                                                                                 [2] 

    (d) Describe briefly how oxygen is obtained from the air. 

 

          ........................................................................................................................….. 

 

         .........................................................................................................................….. 

 

        ...........................................................................................................................….. 

                                                                                         [2] 

 

 

3  The upper atmosphere is surrounded by a layer of ozone gas, O3(g), which is important 

to life on the surface of the earth. 

(a) Outline briefly this importance. 

 

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

 

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

 

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

 

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

                                                                                           [3] 
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(b) The ozone layer is being destroyed by pollutant chemicals known as CFCs. 

(i) State one source of these CFCs. 

 

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

(ii)  Molecules of CFCs can take many years to reach the ozone layer. What feature 

of these molecules enables this to happen? 

 

      ....................................................................................................................……. 

(iii) CFCs act as catalysts in the decomposition of ozone into oxygen, O2. Construct 

the equation for this reaction. 

 

      ....................................................................................................................…….. 

                                                                                   [3] 

(c)  Ozone is a pollutant at ground level because it produces photochemical smog 

which is harmful to health. State how photochemical smog is formed. 

 

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

 

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

                                                                                [2] 

 

4  Petrol vapour is mixed with air before being burnt in the engine of a motorcar. 

(a)  Name the two main products of the combustion of petrol in an excess of air. 

 

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

                                                                                        [2] 

(b)  The amount of air mixed with petrol vapour in an engine can be varied. Two 

pollutants in the exhaust gases from a motorcar are carbon monoxide and nitrogen 

oxides. The graph shows how the amounts of these pollutants in the exhaust gases 

depends on the composition of the air/petrol mixture. 

 

 

 

 

concentration                                                                       nitrogen 

of                                                                                          oxides 

polluting gas 

 

 
                                      carbon 

                                    monoxide 
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                      10                                             15                                             20 

                                                      ratio of air/petrol by mass in mixture 

 

 

 

 

(i) Explain why carbon monoxide is produced in the engine. 

 

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

 

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

                                                                    [1] 

(ii)  Describe how the concentration of carbon monoxide varies as the air/petrol ratio is 

increased in the engine. 

 

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

                                                                  [1] 

(iii)  Suggest why the concentration of carbon monoxide changes as you described in 

(ii) above. 

 

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

                                                                          [1] 

(c) (i) Explain how a motorcar engine produces nitrogen oxides. 

 

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

 

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

                                                                                    [2] 

      (ii) Motorcars produce the maximum amount of energy when the air/petrol ratio is 

about 15. Suggest why the maximum amount of nitrogen oxides is produced under 

this condition. 

 

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

 

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

                                                                                    [2] 

(d)  Name one other pollutant produced by motorcar engines, other than carbon monoxide 

and nitrogen oxides. 

 

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

                                                                                        [1] 
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(e)  Pollution from motorcars is reduced by catalytic converters. A simple picture of a 

typical converter is shown in the diagram. The converter contains an alloy made of 

platinum and rhodium which acts as a catalyst to destroy the pollutants. 

 

 

 

  gases from                                           temperature                                    to outside 

     engine                                                    600
o
C                                                 air 

 

 

                        ceramic surface coated with                               

                        powdered platinum-rhodium alloy 

 

(i) What part or section of the Periodic Table contains platinum and rhodium? 

 

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

                                                                                     [1] 

(ii) Suggest why an alloy is used as the catalyst. 

 

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

                                                                                      [1] 

(iii) The pollutants react together on the surface of the catalyst. Suggest two reasons 

why this reaction is particularly fast. 

 

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

 

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

                                                                                               [2] 

(iv) Nitrogen oxides and carbon monoxide react together on the catalyst to produce a 

relatively harmless mixture of two gases. Names these two gases. 

 

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

                                                                              [1] 

(f) (i)Why are motorcar engines believed to be a major cause of Global Warming? 

 

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

 

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

(ii)  Suggest one change that could be made to motorcar engines which would prevent 

them causing this problem. 

 

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

                                                                                [3] 

 

 

 

 

Section B [Free Response Questions] 
 

1  The combustion of fossil fuels puts large amounts of carbon dioxide into the 

atmosphere.   

     (a) Explain 

         (i) why the amount of carbon dioxide in the atmosphere remains roughly constant. 

(ii)  why there has been a small but steady increase in atmospheric carbon dioxide 

over the past century. 

        (iii) one possible harmful consequence if this steady increase continues. 

                                                                                                [4] 

(b)  Motor vehicles are a major source of atmospheric carbon dioxide. Suggest one 

way of reducing this source of carbon dioxide without decreasing the number of 

vehicles.                                                      [1] 

 

 

2  (a) What is meant by the term ‘acid rain’?                      [1] 

    (b)  State and explain the cause of acid rain.                              [3] 

    (c)  Explain one pollution problem that is caused by acid rain and how it can be 

prevented or treated.                                                 [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


