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    Section A

    Answer all the questions in this section in the spaces provided.

    The total mark for this section is 45.

A1 Choose from the following elements to answer the questions below.

bromine

calcium

copper

chlorine

hydrogen

iodine

iron

nickel

sulfur

vanadium

zinc

 Each element can be used once, more than once or not at all.

 Name an element which

 (a) is a catalyst in the hydrogenation of unsaturated vegetable oils to make margarine,

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

 (b) has an ion which, in solution, reacts with aqueous sodium hydroxide to give a white 
precipitate that redissolves in excess sodium hydroxide,

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

 (c) has six electrons in its outer shell,

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

 (d) is formed during the electrolysis of dilute sulfuric acid using inert electrodes,

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

 (e) will displace bromine from aqueous calcium bromide,

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

 (f) is above magnesium in the reactivity series.

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

 [Total: 6]
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A2 Aqueous hydrogen peroxide, H2O2(aq), is used to sterilise contact lenses.
 H2O2(aq) slowly decomposes at room temperature to make water and oxygen.

 The decomposition can be made faster by
  • using a more concentrated solution of H2O2(aq),
  • heating the H2O2(aq),
  • adding an enzyme called peroxidase.

 (a) Construct the equation for the decomposition of H2O2(aq).

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

 (b) Explain why concentrated H2O2(aq) decomposes faster than dilute H2O2(aq).

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

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

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

 (c) Explain why hot H2O2(aq) decomposes faster than cold H2O2(aq).

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

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

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

 (d) Explain, using ideas about activation energy, why an enzyme such as peroxidase makes 
the decomposition of H2O2(aq) faster.

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

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

 .................................................................................................................................... [2]
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 (e) The table shows some information about an investigation on the decomposition of 
H2O2(aq) using two different catalysts. In each experiment, 0.100 g of the catalyst and 
25.0 cm3 of H2O2(aq) were used. The concentration and temperature of the H2O2(aq) 
were kept constant.

catalyst
time taken to collect 
50 cm3 of oxygen / s

total volume of oxygen 
made at the end of the 

reaction / cm3

manganese(IV) oxide 25 95

peroxidase 10

  (i) What is the total volume of oxygen made at the end of the reaction in which 
peroxidase was used as a catalyst?

   volume of oxygen = ............................. cm3  [1]

  (ii) Describe, with the aid of a labelled diagram, how you could carry out an experiment 
to collect the measured volumes of gases recorded in the table.

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

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

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

 [Total: 10]
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A3 Analysis of a compound Z obtained from the planet Mars showed Z has the following 
composition.

element percentage by mass

potassium 39.4

iron 28.3

oxygen 32.3

 (a) Show that the empirical formula of Z is K2FeO4.

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

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

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

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

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

 (b) K2FeO4 can be prepared in the laboratory by the reaction between iron(III) oxide, Fe2O3, 
chlorine, Cl2, and potassium hydroxide, KOH.

Fe2O3  +  3Cl2  +  10 KOH    2K2FeO4  +  6KCl  +  5H2O

  A 2.00 g sample of Fe2O3 is added to 20.0 cm3 of 4.00 mol dm–3 KOH.

  (i) Calculate the amount, in moles, of Fe2O3 used.

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

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

  (ii) Calculate the amount, in moles, of KOH used.

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

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

  (iii) Which reagent, Fe2O3 or KOH, is in excess in this reaction?

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

   Explain your answer.

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

 ............................................................................................................................ [1]
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 (c) During the reaction chlorine molecules, Cl2, are converted into chloride ions, Cl –.
  Is this conversion oxidation or reduction?

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

  Explain your answer.

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

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

 (d) A few drops of aqueous K2FeO4 are added to a test-tube containing 3 cm3 of aqueous 
potassium iodide. The solution in the test-tube changes from colourless to pale brown.

  Given this information, what can you deduce about the chemical properties of K2FeO4?

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

 [Total: 8]
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A4 Magnesium bromide and sodium oxide are both ionic compounds.

 (a) Complete the following table.

ion
number of atomic 

number
mass 

numberprotons neutrons electrons

Mg2+ 12 12

Br – 35 81

 [3]

 (b) Draw diagrams to show the electronic configurations and charges of the ions present in 
sodium oxide.

 [2]

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

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

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

 (d) Explain why solid sodium oxide does not conduct electricity.

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

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

 [Total: 7]
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A5 Mobile phones are made from a large number of different substances.
 The table shows the composition of a typical mobile phone.

substance percentage, by mass, of a 
typical mobile phone

plastics 56

ceramics 16

copper 15

iron  3

other materials 10

 (a) One of the plastics used in a mobile phone is poly(ethene).

  (i) What type of polymerisation occurs when poly(ethene) is made?

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

  (ii) Draw the structure of the monomer needed to make poly(ethene).

 [1]

 (b) There is a growing awareness that mobile phones should be recycled.

  (i) State two advantages of recycling the substances used to make mobile phones.

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

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

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

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

  (ii) Suggest one disadvantage of recycling the substances used to make a mobile 
phone.

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

 ............................................................................................................................ [1]
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 (c) The copper used in mobile phones is purified using electrolysis.

  For this electrolysis name

the electrolyte used, .........................................................................................................

the material used for the anode,  ......................................................................................

the material used for the cathode.  ............................................................................. [3]

 (d) One of the reasons why copper is used in mobile phones is because it is a good 
conductor of electricity.

  (i) Draw a labelled diagram to show the metallic bonding in copper.

  [2]

  (ii) Explain how copper conducts electricity.

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

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

 (e) The iron used in a mobile phone must not rust.

  (i) Suggest one way to stop the iron used from rusting.

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

  (ii) Explain how this method for rust prevention works.

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

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

  (iii) Explain why aluminium does not corrode very easily.

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

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

 [Total: 14]
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    Section B

    Answer three questions from this section in the spaces provided.

    The total mark for this section is 30.

B6 Paraffin (kerosene) is a mixture of hydrocarbons. It is used as a fuel for the jet engines of an 
aircraft.

 (a) Paraffin is separated from crude oil using fractional distillation.
  What property of paraffin is used to separate it from crude oil?

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

 (b) There is an alkane molecule in paraffin which contains 12 carbon atoms.
  What is the formula of this alkane?

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

 (c) When paraffin burns in a jet engine some nitrogen monoxide, NO, is formed. This is 
because the high temperature of the engine allows nitrogen to react with oxygen.

  Write an equation to describe how nitrogen monoxide is formed in this reaction. Calculate 
the mass of nitrogen monoxide formed from 55 kg of nitrogen.

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

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

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

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

  mass of nitrogen monoxide = ………………. kg  [3]

 (d) Nitrogen monoxide is involved in the formation of sulfur trioxide from sulfur dioxide.

   2NO + O2    2NO2
   NO2 + SO2    NO + SO3

  (i) Write the overall equation for the formation of sulfur trioxide from sulfur dioxide. 

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

  (ii) Explain how the reactions above suggest that nitrogen monoxide is acting as a 
catalyst.

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

 ............................................................................................................................ [1]
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 (e) Nitrogen monoxide reacts with carbon monoxide as shown in the equation.

2NO + 2CO    N2 + 2CO2

  Identify, with reasons, the substance oxidised and the substance reduced.

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

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

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

 (f) Using the information that one mole contains 6.02 × 1023 particles, calculate the number 
of electrons in one mole of NO molecules.

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

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

 [Total: 10]
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B7 Alkynes are a homologous series of organic compounds.
 Alkynes contain the C C group. They react in a similar way to alkenes.

 The table shows some information about the first five alkynes.

alkyne molecular formula boiling point / °C

ethyne C2H2 –84

propyne C3H4 –23

C4H6     8

pentyne C5H8  40

hexyne

 (a) Suggest the name of the alkyne with the molecular formula C4H6.

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

 (b) Draw the structure of propyne.

 [1]

 (c) (i) Estimate the boiling point of hexyne.

   …………….. °C  [1]

  (ii) Write the molecular formula of hexyne.

 ............................................................................................................................ [1]
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 (d) Ethyne reacts with oxygen in an exothermic reaction.

O

H

O

O

H

H C O OH + + 2  C2C

  
  
     

1–
2

  (i) Explain why the combustion of ethyne is an exothermic reaction.
   Use ideas about the energy changes that take place during bond breaking and 

bond forming.

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

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

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

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

  (ii) The complete combustion of one mole of ethyne releases 1410 kJ of energy.
   Calculate the energy released when 1000 dm3 of ethyne, measured at room 

temperature and pressure, is completely combusted.

 

 

 

 energy released =  ................................. kJ [2]

 (e) Ethyne is bubbled through aqueous bromine.

  (i) Suggest a possible molecular formula of the product of this reaction.

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

  (ii) What would you see during the reaction?

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

 [Total: 10]
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B8 One of the reactions in the manufacture of nitric acid involves the oxidation of ammonia. This 
reaction is exothermic.

4NH3(g)  +  5O2(g)    4NO(g)  +  6H2O(g)  ΔH = –909 kJ mol–1

 (a) The reaction is carried out at a pressure of 10 atmospheres and a temperature of 
900°C.

  (i) Predict and explain the effect on the position of equilibrium if the reaction is carried 
out at 10 atmospheres pressure and 700°C rather than 900°C.

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

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

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

  (ii) Predict and explain the effect on the position of equilibrium if the reaction is carried 
out at 900°C and 20 atmospheres pressure rather than 10 atmospheres.

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

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

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

 (b) A factory uses 100 tonnes of ammonia each day to produce 160 tonnes of nitrogen 
monoxide, NO.

  Calculate the percentage yield of nitrogen monoxide.

 percentage yield =  .................................  % [3]
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 (c) Ammonium nitrate, NH4NO3, is a soluble salt.
  The salt decomposes when heated gently to form steam and a colourless gas X.

  (i) Ammonium nitrate can be prepared by the reaction between aqueous ammonia 
and dilute nitric acid.

   Name the experimental technique used to prepare aqueous ammonium nitrate 
and briefly describe how solid ammonium nitrate is obtained from the aqueous 
solution.

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

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

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

  (ii) Predict the formula of gas X.

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

 [Total: 10]
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B9 There is much international concern that an increase in the atmospheric concentrations of 
methane and carbon dioxide can lead to global warming.

 The table shows the atmospheric concentration of methane and carbon dioxide over the last 
20 years.

year
percentage, by volume, of 

methane in the atmosphere
percentage, by volume, of carbon 

dioxide in the atmosphere

1988 1.68 × 10–3 3.49 × 10–2

1993 1.71 × 10–3 3.55 × 10–2

1998 1.73 × 10–3 3.65 × 10–2

2003 1.78 × 10–3 3.75 × 10–2

2008 1.79 × 10–3 3.85 × 10–2

 Methane is about 30 times more effective than carbon dioxide as a greenhouse gas.

 (a) Give one source of atmospheric methane.

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

 (b) Describe two possible consequences of an increase in global warming.

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

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

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

 (c) Use the information above to explain why scientists are as concerned about methane in 
the atmosphere as carbon dioxide.

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

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

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

 (d) Draw a ‘dot-and-cross’ diagram for methane, CH4.
  You only need to draw the outer electrons of the carbon atom.

 [1]
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 (e) Explain why both carbon dioxide and methane are gases at room temperature.
  Use ideas about structure and bonding.

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

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

 (f) Methane can be manufactured by reacting carbon dioxide with hydrogen. Water is the 
only other product.

  Construct the equation for this reaction.

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

 (g) Methane reacts with chlorine. Name the type of reaction that takes place and identify 
two products of the reaction.

type of reaction  ................................................................................................................

products of reaction  .........................................................................................................

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

 [Total: 10]
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