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1. (a) Barty used the apparatus shown to investigate the cracking of liquid paraffin.

  (i) What conditions are used to crack alkanes?

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

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

  (ii) When liquid paraffin is cracked, long chain alkane molecules can form molecules 
of shorter chain alkanes and unsaturated hydrocarbons.

   What type of hydrocarbon are the unsaturated molecules?

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

  (iii) Explain the meaning of the term unsaturated molecule.

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

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

 (b) The structures of two unsaturated molecules are shown.

 molecule A molecule B
 CH2=CH–CH2–CH2–CH3 CH2=CH–CH2–CH=CH2

  Which of these molecules is polyunsaturated?
  Explain your answer.

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

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

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

liquid paraffin
aluminium 
oxide

hard-glass 
tube

heat

ethene

inverted 
gas jar

beehive 
shelf

water
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 (c) Margarine can be made from monounsaturated or polyunsaturated vegetable oils.

  (i) In terms of forces between particles, explain why polyunsaturated oils are far less 
viscous than saturated oils.

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

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

  (ii) What is reacted with vegetable oils to make margarine?

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

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

 (d) Food is broken down by enzymes in the human body to make new tissue and provide 
energy.

  (i) What is an enzyme?

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

  (ii) Suggest what would happen to a human body if the enzymes in it failed to 
work.

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

    ................................................................................................................................
(1) Q1

(Total 8 marks)

Turn over
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2. In the periodic table the element fluorine is shown as

19
F

fluorine
9

 (a) All fluorine atoms are identical.
  State the name, number and position of the particles in one atom of fluorine.

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

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

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

 (b) Calcium fluoride is ionic.  
  It contains calcium ions, Ca2+, and fluoride ions, F –.

  (i) What is an ion?

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

  (ii) What is the formula of calcium fluoride?

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

  (iii) Calcium and fluorine can react to form calcium fluoride.
   Write the balanced equation for this reaction.

    ................................................................................................................................
(1) Q2

(Total 6 marks)
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3. In the 1970s Harry Kroto was researching chains of carbon atoms in molecules found in 
space.

 His research group searched for, and found, evidence of molecules containing chains of 
carbon atoms such as H–C≡C–C≡C–C≡N.

 An experiment was carried out in September 1985 to simulate the chemistry that occurs 
in space.

 The experiment proved that the chains could be produced and revealed a surprise result, 
the existence of the C60 molecule.

 (a) Suggest why carbon atoms are able to form long chain molecules.

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

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

 (b) Buckminsterfullerene, C60, was found by chance.
  What further work should scientists do, after such a chance discovery, before they 

assume a new substance has been found?

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

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

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

 (c) Lithium and carbon are in the same period in the periodic table.
  Lithium is a metal and carbon is a non-metal.

  In terms of the structure of lithium,
  (i)  explain why lithium is malleable.

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

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

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

  (ii) explain how lithium conducts an electric current.

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

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

    ................................................................................................................................
(1)
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 (d) One form of carbon is graphite.

  The carbon atoms in graphite are joined by covalent bonds.

  (i) Describe how a covalent bond is formed between two carbon atoms.

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

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

  (ii) Describe the structure of graphite and explain how it is able to conduct an electric 
current.

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

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

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

    ................................................................................................................................
(3) Q3

(Total 9 marks)
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4. Hydrogen peroxide, H2O2, decomposes to form water and oxygen.

 (a) (i) Write the balanced equation for this reaction.

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

  (ii) Describe an experiment to find the effect of temperature on the rate of 
decomposition of a given hydrogen peroxide solution.

   Use 50 cm3 samples of the hydrogen peroxide solution in the apparatus shown 
and describe what you would do and what readings you would take.

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

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

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

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

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

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

gas syringe
50 cm3 hydrogen 
peroxide solution
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 (b) Alex investigated a reaction between a solid and a liquid.  The reaction produced a 
gas.

  Alex wanted to know if any of the substances X, Y or Z were catalysts for the 
reaction.

  He carried out the reaction without any X, Y or Z.
  He repeated the reaction three more times under exactly the same conditions but he 

added a small amount of X, Y or Z.
  In each case he timed how long it took for the reaction to finish.
  The results are shown in the table.

substance added time (s)

None 167

X 156

Y 169

Z   8

  State if each of X, Y and Z acted as a catalyst and give reasons for your answers.

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

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

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

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

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

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

TOTAL FOR PAPER: 30 MARKS

END

Q4

(Total 7 marks)
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