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Answer ALL the questions in the spaces provided.

SECTION A

You should aim to spend no more than 55 minutes on this section.

1. (a) (i) Draw the displayed formula of propene, C3H6.

(1)

(ii) Draw a ‘dot and cross’ diagram for propene.  You should show outer shell
electrons only.

(1)

(b) A sample of propene can be prepared in the laboratory by the catalytic cracking of
liquid paraffin.

Draw a labelled diagram of the apparatus which could be used to carry out this
process and collect the propene formed.

(4)
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(c) (i) In order to test for the presence of alkenes, such as propene, the gas collected can
be shaken with a small quantity of bromine water.
Describe the colour change accompanying this reaction. 

From ................................................ To ................................................
(1)

(ii) Give the structural formula of the product formed in the reaction between
propene and bromine water.

(1)

(d) In industry, propene is manufactured by the catalytic dehydrogenation of propane at
a temperature of about 450°C.

C3H8(g)  C3H6(g)  +  H2(g)                           ΔH = +122 kJ mol–1

(i) If the pressure is increased, what will be the effect on the yield of propene
obtained at equilibrium?  Justify your answer.

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

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

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

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

(ii) State why the yield of propene at equilibrium increases with increasing
temperature.

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

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

(iii) What effect does the catalyst have on the yield of propene at equilibrium?

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

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

Turn over*N23440A0316*
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(e) An addition polymer has the structure shown below.

Give the structural formula and the name of the monomer from which this polymer
is made.

Structural formula

Name .............................................................................................................................
(2) Q1

(Total 14 marks)
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2. (a) Calculate the enthalpy change of atomisation, ΔHat, in kJ mol–1, for
but-2-ene, CH3CH=CHCH3

CH3CH=CHCH3(g)  4C(g)  +  8H(g)

Use the following average bond energies.

(3)

(b) The enthalpy changes of atomisation and the boiling points of some alkenes are
shown below.

(i) On the grid opposite, plot values for the enthalpy change of atomisation
(vertical axis) against the number of carbon atoms in the alkene molecule
(horizontal axis).

*N23440A0616*

Average bond energy
/kJ mol–1

C—C +347
C——C +612
C—H +413

Alkene ΔHat
/kJ mol–1

Boiling point
/°C

Ethene, C2H4 +2260 –103.6
Propene, C3H6 +3440 –47.3
But-1-ene, C4H8 –6.2
Pent-1-ene, C5H10 +5800 +30.0
Hex-1-ene, C6H12 +6990 +63.4
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(3)
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(ii) Explain why these enthalpy changes rise regularly.

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

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

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

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

(iii) Use your graph to estimate the value of the enthalpy change of atomisation for
but-1-ene.

....................................... kJ mol–1

(1)

(c) (i) Which intermolecular force occurs between alkene molecules?

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

(ii) Explain why the boiling points increase from ethene to hex-1-ene.

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

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

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

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

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

(iii) There are two boiling points for CH3CH=CHCH3, but only one for
CH3CH2CH=CH2.  Why is this?

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

................................................................................................................................
(1)
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(iv) 2-methylbut-1-ene, CH3CH2C=CH2, is an isomer of pent-l-ene.

Predict which of these isomers has the higher boiling point.  Justify your answer.

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

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

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

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

(d) By considering the intermolecular forces in water, suggest why liquid alkenes do not
mix with water.

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

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

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

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

Turn over
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3. This question is concerned with some redox reactions of iodine.

(a) Iodide ions can be converted into iodine using chlorine.
In the laboratory this can be carried out by adding an aqueous solution of chlorine to
one of sodium iodide.

(i) Write an ionic equation, with state symbols, but omitting spectator ions, for the
reaction which takes place.

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

(ii) A hydrocarbon solvent is added to the reaction mixture, which is then shaken for
a few minutes, and the layers allowed to settle.  What colour is this hydrocarbon
layer?

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

(iii) The procedure above is repeated using an aqueous solution of sodium bromide,
instead of sodium iodide.  Give the colour of the hydrocarbon layer in this case.

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

(b) Iodine molecules can be converted into iodide ions using sulphur dioxide.  An
unbalanced equation is given below.

I2(aq)  +  SO2(aq)  +  H2O(l) Ι –(aq)  +  SO4
2–(aq)  +  H+(aq)

(i) Give the oxidation number of

iodine in I2 ............ iodine in I – ............

sulphur in SO2 ............ sulphur in SO4
2– ............

(2)

(ii) Identify, with a reason, the reducing agent in this reaction.

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

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

(iii) Use the information above, or any other means, to balance the equation below.

I2(aq)  +        SO2(aq)  +        H2O(l)  Ι –(aq)  +        SO4
2–(aq)  +        H+(aq)

(1)

*N23440A01016*
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(c) The reaction between iodine and sulphur dioxide can be used to estimate the
concentration of sulphur dioxide, which is used as a preservative in wines.

In such a determination, a sample of red wine was treated with activated charcoal in
order to decolorise it.  After filtration to remove the activated charcoal, 25.0 cm3

portions of the decolorised wine were titrated with 0.00100 mol dm–3 aqueous iodine,
using starch as the indicator.  An average titre of 12.2 cm3 was obtained.

(i) Why is there a need to decolorise the red wine before samples are titrated?

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

(ii) What is the colour change at the end-point of this titration?

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

(iii) Use the information above and the balanced equation in (b)(iii) to calculate:

• the number of moles of iodine used in each titration

• the number of moles of sulphur dioxide with which this iodine reacted

• the concentration, in mol dm–3, of sulphur dioxide in the red wine. 

(3)

(iv) Suggest why the use of activated charcoal leads to an inaccurate estimate of the
sulphur dioxide content of the wine.

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

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

TOTAL FOR SECTION A: 45 MARKS

Turn over
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SECTION B

You should aim to spend no more than 35 minutes on this section.  The passage needed
for this section is provided on a separate sheet.  

4. Read the passage on Halothane – the first designer anaesthetic straight through, and
then more carefully.  Answer the following questions.

(a) What is the formula of nitrogen(I) oxide?

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

(b) Explain the link between the search for good refrigerants and good anaesthetics.

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

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

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

(c) Explain why it was desirable to choose CFCs with CF2 and CF3 groups as potential
anaesthetics.

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

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

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

(d) (i) Suggest why the molecule CF3CH2Cl is more polar than CF3CCl3.

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

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

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

(ii) According to the text, which of these two molecules is likely to be the safer to
use as an anaesthetic?  Justify your answer.

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

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

................................................................................................................................
(1)
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(e) Give the systematic name for halothane.

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

(f) Estimate the value of the COC bond angle in enflurane.

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

(g) Describe in no more than 100 words:

• the advantages of using halothane over earlier anaesthetics and other CFCs

• why its use eventually declined in favour of more modern anaesthetics.
(8)

You are NOT asked to summarise the whole passage, nor to include equations in your
summary.  At the end of your summary state the number of words you have used.

Credit will be given for answers written in good English, using complete sentences and using
technical words correctly and chemical names rather than formulae.  Avoid copying long
sections from the original text.  Numbers count as one word, as do standard abbreviations,
units and hyphenated words.  Any title you give your passage does not count in your word
total.

There are penalties for the use of words in excess of 100.

START YOUR SUMMARY ON PAGE 14

Turn over*N23440A01316*
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TOTAL FOR SECTION B: 15 MARKS
TOTAL FOR PAPER: 60 MARKS
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