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When answering questions 1, 2 and 3 you should assume that in Test 2 potassium manganate(VII)
behaves as an oxidising agent in a similar way to potassium dichromate(VI).  When the 
potassium manganate(VII) reacts as an oxidising agent it forms a solution that appears colourless.

1 Use your observations from the Task to identify the functional group most likely to be
present in B and the functional group most likely to be present in D.

Functional group in B ........................................................................................................

Functional group in D ........................................................................................................
(2 marks)

2 State, with a reason, whether or not your observations from Tests 1, 2 and 3 allow you
to identify the functional group most likely to be present in C.

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

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

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

3 State, with a reason, whether or not your observations from Tests 1, 2 and 3 allow you
to deduce that A contains more than one functional group.

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

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

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

4 Infrared spectroscopy can be used to distinguish between organic compounds.
Use Table 1 on the Data Sheet to identify the wavenumber of  an absorption that would
allow you to distinguish between an aldehyde and a carboxylic acid.

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

3

Section A

These questions are about the task, an investigation of  some organic compounds.

You should use your Task Sheet and your Candidate Results Sheet to answer these questions.

Answer all questions in the spaces provided.
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5 Aldehydes can be prepared from acyl chlorides.

State how an aldehyde could be tested to show whether it is contaminated with traces
of  unreacted acyl chloride.
State what you would observe.

Test ....................................................................................................................................

Observation .......................................................................................................................

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

6 Suggest one reason why Tollens’ reagent is used as the oxidising agent in the specific
test for aldehydes rather than the less expensive acidified potassium dichromate(VI).

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

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

7 The triiodomethane reaction is often used as a test for aldehydes and ketones that
contain the CH3CO group shown.

CH3 – C –

O

The aldehyde or ketone is reacted with an alkaline solution of  iodine.  Triiodomethane
(CHl3) is formed as a precipitate.  Compounds that contain a group that can be
oxidised to the CH3CO group will also give a positive result in this test.

7 (a) State, with a reason, whether or not ethanol will give a positive result in the 
triiodomethane reaction. 

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

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

............................................................................................................................................
(1 mark)
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7 (b) The equation for the reaction of  ethanal with an alkaline solution of  iodine is

CH3CHO  +  3l2 +  4NaOH            CHl3 +  HCOONa  +  3Nal  +  3H2O

In an experiment using this reaction, the yield of  triiodomethane (CHl3) obtained by a
student was 83.2%.

Calculate the minimum mass of  iodine that this student would have used to form 10.0 g
of  triiodomethane.
Give your answer to the appropriate precision.
Show your working.

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

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

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

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

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

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

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

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

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

............................................................................................................................................
(5 marks)

7 (c) Triiodomethane can be separated from the reaction mixture by filtration.
State one reason why the solid residue is then washed with water after the filtration.

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

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

7 (d) State one reason, other than cost or availability, why water is suitable for washing this
solid residue after the filtration.

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

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

16
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8 At a given pressure, a pure liquid boils at a constant temperature.  This boiling point
can be used to help identify the liquid.  One procedure for measuring the boiling point
of  an aldehyde is shown in the diagram.

Procedure

l Set up the apparatus as shown in the diagram.
Make sure that the bulb of  the thermometer is about 3 cm above the level of  the
aldehyde.

l Add a few anti-bumping granules to the aldehyde.
l Heat the liquid in the beaker gently until the aldehyde begins to boil.  The boiling

point of  the aldehyde is greater than 150 ºC.
l Adjust the heat source so that the aldehyde boils gently.
l Record the temperature when it becomes steady.
l Record the atmospheric pressure.

6

Section B

Answer all questions in the spaces provided.

Thermometer

Aldehyde

Anti-bumping
granules

Heating
bath

Cork X

Heat

Do not write
outside the

box
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8 (a) State the purpose of  the anti-bumping granules.

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

8 (b) Give one reason why it is essential for the cork to have the hole, labelled X, in it.

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

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

8 (c) State two properties that a liquid must have to make it suitable for use in the heating
bath in this boiling point determination.

Property 1 ..........................................................................................................................

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

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

Property 2 ..........................................................................................................................

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

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

8 (d) State why the atmospheric pressure was recorded.

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

8 (e) State why the boiling point of  a compound may be insufficient on its own to identify the
compound.

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

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

7
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9 Explain how infrared spectroscopy can be used to show that an aldehyde is definitely
pentanal.

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

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

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

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

10 In order to obtain a pH curve, you are provided with a conical flask containing 25.0 cm3

of  a 0.100 mol dm–3 carboxylic acid solution and a burette filled with 0.100 mol dm–3

sodium hydroxide solution.  You are also provided with a calibrated pH meter.

10 (a) State why calibrating a pH meter just before it is used improves the accuracy of  the pH
measurement.

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

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

10 (b) Describe how you would obtain the pH curve for the titration.

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

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

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

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

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

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

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

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

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

............................................................................................................................................
(5 marks)

END  OF  QUESTIONS
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