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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 compounds to answer the questions below.

ammonia

carbon monoxide

copper(II) carbonate

copper(II) chloride

copper(II) sulfate

sodium chloride

sodium hydroxide

sodium sulfate

sulfur dioxide

sulfuric acid

zinc carbonate

zinc nitrate

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

 Which compound

 (a) is a white solid with a high melting point that dissolves in water to form an alkaline 
solution,

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

 (b) is a blue solid which, when dissolved in water, gives a white precipitate with aqueous 
barium nitrate,

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

 (c) is a colourless gas that turns moist red litmus paper blue,

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

 (d) is a white solid that decomposes on heating to form carbon dioxide?

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

[Total: 4]
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A2 Alkanes are a homologous series of saturated hydrocarbons.

 (a) What is the general formula of alkanes?

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

 (b) Draw the structures of the two isomers of C4H10.

[2]

 (c) One of the isomers of C4H10, butane, reacts with chlorine in the presence of ultra-violet 
light. It forms hydrogen chloride gas and a mixture of liquid compounds.

  (i) Name this type of reaction.

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

  (ii) Draw the structure of one of the liquid compounds.

[1]

 (d) Name the process by which butane is separated from crude oil.

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

[Total: 6]
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A3 Vegetable oils can be used both to make margarine and as fuels such as bio-diesel. 

 (a) Many vegetable oils are polyunsaturated. 

  (i) Explain the meaning of the term polyunsaturated.

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

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

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

  (ii) Describe how you could distinguish between samples of saturated and unsaturated 
vegetable oils.

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

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

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

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

 (b) Describe how margarine can be manufactured from unsaturated vegetable oils.

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

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

 (c) Bio-diesel contains the compound C15H30O2.
  Suggest the products of the complete combustion of this compound.

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

 (d) Farmers that grow vegetable oil crops often use large quantities of ammonium nitrate 
fertiliser, NH4NO3.

  Calculate the percentage by mass of nitrogen in ammonium nitrate.

 percentage =  .................................. % [2]
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 (e) Microorganisms in the soil convert ammonium nitrate into gaseous nitrous oxide, N2O. 
This gas is a greenhouse gas.

  (i) Describe two possible consequences of an increasing concentration of greenhouse 
gases in the atmosphere.

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

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

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

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

  (ii) Ammonium nitrate can be thermally decomposed in the laboratory to form nitrous 
oxide and one other product.

   Construct the equation for this decomposition.

 [1]

[Total: 12]
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A4 Fluorine, chlorine, bromine and iodine are elements in Group VII of the Periodic Table. 
Scientists are trying to synthesise a new element in Group VII with a proton number of 117.

 (a) How many valency electrons will be present in one atom of this new element?

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

 (b) Complete the following table about an isotope of this new element.

nucleon number 280

number of protons

number of neutrons

[2]

 (c) Predict two physical properties of this new element.

1  .......................................................................................................................................

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

 (d) Fluorine reacts with magnesium to form magnesium fluoride.

  (i) Write a balanced equation for this reaction.

 [1]

  (ii) Give both the electronic configuration and the charge on the ions which are present 
in magnesium fluoride.

[2]
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 (e) Trifluorochloromethane, CF3Cl, is a covalent compound. 

  (i) Draw a ‘dot-and-cross’ diagram for a CF3Cl molecule.
   You only need to show the outer electrons for each atom.

[2]

  (ii) Trifluorochloromethane does not conduct electricity.
   Suggest one other physical property of trifluorochloromethane.

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

  (iii) Suggest one environmental problem associated with the presence of 
trifluorochloromethane in the atmosphere.

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

 [Total: 12]
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A5 Blue diamonds are an impure form of carbon. Part of the structure of a blue diamond is 
shown below.

= carbon atom

blue diamond

= boron atom

 Blue diamonds have a high melting point and can conduct electricity.

 (a) Explain, in terms of structure and bonding, why blue diamonds have a high melting 
point.

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

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

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

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

 (b) Normal diamonds are a pure form of carbon. They do not conduct electricity.

  (i) Explain, in terms of structure and bonding, why normal diamonds do not conduct 
electricity.

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

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

  (ii) Suggest why blue diamonds can conduct electricity.

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

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

 (c) Graphite is another pure form of carbon. Suggest two reasons why graphite is often 
used as an electrode in electrolysis.

1  .......................................................................................................................................

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

[Total: 6]
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A6 Proteins are natural polyamides which can be hydrolysed to form amino acids.

 (a) Name a synthetic polyamide.

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

 (b) The hydrolysis of proteins forms a mixture of colourless amino acids.
  Describe, with the aid of a labelled diagram, how paper chromatography can be used to 

identify a mixture of amino acids.

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

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

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

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

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

 ......................................................................................................................................[4]

 [Total: 5]
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    Section B

    Answer three questions from this section in the spaces provided.

    The total mark for this section is 30.

B7 Nitric oxide, NO, is an atmospheric pollutant formed inside car engines by the reaction 
between nitrogen and oxygen.

N2(g)  +  O2(g)    2NO(g)   ΔH = +66 kJ mol–1

 This reaction is endothermic.

 (a) Explain the meaning of the term endothermic. 

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

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

 (b) Complete the energy profile diagram for the reaction between nitrogen and oxygen.
  On your diagram label the

  • product,
  • activation energy, Ea,
  • enthalpy change for the reaction, ΔH.

reactants

energy

progress of reaction
[3]

 (c) Calculate the mass of nitric oxide formed when 100 g of nitrogen reacts completely with 
oxygen.

 mass of nitric oxide =  ...................................  g [3]
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 (d) Explain how the speed of reaction between nitrogen and oxygen changes when the 
pressure of the gaseous mixture is increased from 1 atmosphere to 10 atmospheres.

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

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

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

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

[Total: 10]
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B8 Propanoic acid, C2H5CO2H, and hydrochloric acid, HCl, both act as acids when dissolved in 
water.

 (a) State the formula of an ion found in both dilute propanoic acid and in dilute hydrochloric 
acid.

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

 (b) Propanoic acid reacts with magnesium carbonate to form water, a colourless gas and a 
salt. In this reaction

  (i) name the gas,

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

  (ii) give the formula of the salt.

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

 (c) In an experiment magnesium ribbon is added to 25.0 cm3 of 1.00 mol/dm3 hydrochloric 
acid, an excess. 

Mg(s)  +  2HCl(aq)    MgCl2(aq)  +  H2(g)

  Every 30 seconds the total volume of hydrogen formed is measured at room temperature 
and pressure. The results are shown on the grid below.

120

100

80

60

vo
lu

m
e 

of
 h

yd
ro

ge
n 

/ c
m

3

40

20

0
0 30 60 90 120

time / s

150 180 210



5070/22/M/J/11© UCLES 2011 [Turn over

13

For
Examiner’s

Use

  (i) Use information from the graph to calculate the mass of magnesium ribbon used in 
the experiment.

   [One mole of any gas at room temperature and pressure occupies a volume of 
24 000 cm3.]

 mass of magnesium ribbon =  ...................................  g [3]

  (ii) The experiment was repeated using the same mass of magnesium ribbon but with 
25.0 cm3 of 1.00 mol/dm3 propanoic acid, an excess. 

   Draw on the grid a graph of the results for the reaction between magnesium ribbon 
and propanoic acid.

 [2]

 (d) Dilute hydrochloric acid reacts with aqueous silver nitrate to form a white precipitate.
  Write an ionic equation, with state symbols, for this reaction.

 [2]

[Total:10]
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B9 Copper is a transition metal. It is used both in its pure form and in alloys.

 (a) The physical properties of copper can be explained in terms of metallic bonding.

  Describe, with the aid of a labelled diagram, the metallic bonding in copper.

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

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

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

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

 (b) Pure copper is used to make electrical wires because it is a good electrical conductor.

  (i) Explain why copper is a good electrical conductor.

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

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

  (ii) Describe how impure copper can be purified.

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

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

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

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

 (c) Name an alloy that contains copper.

 ......................................................................................................................................[1]
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 (d) Many millions of tonnes of copper are recycled every year.
  Describe some of the advantages and disadvantages of recycling copper.

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

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

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

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

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

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

[Total: 10]
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B10 Glucose, C6H12O6, is one of the products of photosynthesis.

 (a) State the empirical formula for glucose.

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

 (b) (i) Write an equation to show how glucose is formed in photosynthesis.

 [1]

  (ii) Give the essential conditions for this process.

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

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

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

 (c) Fermentation converts glucose into ethanol, a biofuel.

C6H12O6    2C2H5OH  +  2CO2

  (i) State two essential conditions for fermentation to take place.

1  ...............................................................................................................................

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

  (ii) Calculate the maximum mass of ethanol that can be made from 1 tonne of 
glucose. 

   [One tonne is one million grams.]

 maximum mass of ethanol =  ............................  tonne [3]

  (iii) Suggest one possible problem in making biofuels by fermentation.

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

 [Total: 10]
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