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perforated sheet at the start of the examination.

Information
• The use of note books and laboratory books is not permitted.
• The maximum mark for this paper is 30.
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Skill 2 Implementing (8 marks)
Skill 3 Analysing (8 marks)
Skill 4 Evaluating (6 marks)

• This paper carries 5 per cent of the total marks for Advanced Level.
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style of writing, to organise relevant information clearly and coherently,
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This paper consists of the following.

Exercise 1 Implementing Reactions of some organic compounds

Exercise 2 Analysing and Evaluating Determination of the equilibrium constant, Kc, for an
esterification reaction

Exercise 3 Planning Determination of the concentration of a solution of
hydrogen peroxide

An essential part of any practical work is to plan for the most efficient use of the time available.
There is enough time to complete the exercises set provided that a sensible approach is used.

You are advised to spend approximately

40 minutes on Exercise 1
40 minutes on Exercise 2
40 minutes on Exercise 3.
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Table 1
Proton n.m.r chemical shift data

Type of proton δ/ppm

RCH3 0.7–1.2

R2CH2 1.2–1.4

R3CH 1.4–1.6

RCOCH3 2.1–2.6

ROCH3 3.1–3.9

RCOOCH3 3.7–4.1

ROH 0.5–5.0

Table 2
Infra-red absorption data

Bond Wavenumber/cm–1

C—H 2850–3300

C—C 750–1100

C    C 1620–1680

C    O 1680–1750

C—O 1000–1300

O—H (alcohols) 3230–3550

O—H (acids) 2500–3000

4

CHM6/P  p. 1-16  7/1/05  1:27 pm  Page 4



5

TURN  OVER  FOR  THE  FIRST  EXERCISE

Turn over �

APW/0205/CHM6/P

CHM6/P  p. 1-16  7/1/05  1:27 pm  Page 5



APW/0205/CHM6/P

6
LEAVE

MARGIN
BLANK

Exercise 1 Reactions of some organic compounds

Skill assessed Implementing (8 marks)

Introduction

You are provided with three liquids labelled A, B and C, respectively. Use a separate sample of each
liquid in each of the following tests.

Carry out the tests described opposite on each liquid in turn, recording what you observe in the
Table. Where no visible change is observed, write “no visible change”.

You are not required to identify the liquids or any of the reaction products.
Wear suitable eye protection at all times.
Assume that all of the reagents and liquids are toxic, corrosive and flammable.
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Exercise 2 Determination of the equilibrium constant, Kc, for an esterification reaction

Skills assessed Analysing (8 marks) and Evaluating (6 marks)

Introduction

Ethanoic acid and ethanol react reversibly to form ethyl ethanoate and water according to the
following equation.

CH3COOH + CH3CH2OH  CH3COOCH2CH3    + H2O

A mixture of 0.420g of ethanoic acid and 0.0100mol of ethanol was allowed to reach equilibrium at
20 °C. The ethanoic acid remaining in the equilibrium mixture reacted exactly with 3.00 cm3 of
0.500moldm–3 sodium hydroxide solution added from a burette.

Analysis Full marks can only be scored in calculations if you show all of your working.

1 Write an expression for the equilibrium constant, Kc, for the reaction between ethanoic acid
and ethanol.

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

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

2 Calculate the number of moles present in 0.420g of ethanoic acid (Mr = 60.0).

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

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

3 Calculate the number of moles of sodium hydroxide in 3.00 cm3 of 0.500 mol dm–3 sodium
hydroxide solution. Hence calculate the number of moles of ethanoic acid present in the
equilibrium mixture.

Moles of sodium hydroxide .................................................................................................................

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

Moles of ethanoic acid ..........................................................................................................................

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

4 Use your answers from parts 2 and 3 to calculate the number of moles of acid that have reacted
with the ethanol. State the number of moles of ester and of water present in the equilibrium
mixture.

Moles of acid reacted ............................................................................................................................

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

Moles of ester .........................................................................................................................................

Moles of water .......................................................................................................................................

CHM6/P  p. 1-16  7/1/05  1:27 pm  Page 8
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8

5 Calculate the number of moles of ethanol present in the equilibrium mixture and hence
calculate the value of Kc.

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

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

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

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

6 Assume that the maximum errors for the apparatus used in this experiment were

balance total error ± 0.001g
burette total error ± 0.15cm3 (from two readings and an end-point error)

Calculate the maximum percentage error in using each piece of apparatus, and hence the
maximum overall percentage error.

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

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

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

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

EXERCISE  2  CONTINUES  ON  THE  NEXT  PAGE
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Evaluation Full marks can only be scored in calculations if you show all of your working.

1 A data book value for Kc for this reaction is 3.92 at 20 °C. Calculate the difference between
the value calculated in part 5 of the Analysis section and the data book value. Express this
difference as a percentage of the data book value.

(If you could not complete the calculation in part 5 of the Analysis section, you should assume
a value of 3.40 for Kc. This is not the correct value.)

Difference ...............................................................................................................................................

Percentage ..............................................................................................................................................

2 Comment on the quality of the experimental result for Kc.

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

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

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

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

3 The volume of the sodium hydroxide solution used in this titration was very small. Suggest an
alternative concentration for the sodium hydroxide solution, and explain how this would
improve the accuracy of the experiment.

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

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

4 State why it is necessary to maintain a constant temperature in this experiment. Suggest one
method for maintaining a constant temperature in this experiment.

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

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

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

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

6
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Exercise 3 Determination of the concentration of a solution of hydrogen peroxide

Skill assessed Planning (8 marks)

Introduction

The concentration of a solution of hydrogen peroxide can be determined by titration with aqueous
potassium manganate(VII) in the presence of dilute sulphuric acid. The half-equations for the
reaction are given below.

H2O2 → O2 +   2H+ +   2e–

MnO–
4 +   8H+ +   5e– → Mn2+ +   4H2O

Hydrogen peroxide is sold commercially as an aqueous solution containing approximately 40gdm–3

of hydrogen peroxide. This solution is too concentrated for use in a titration, and must be diluted
before use.

Hydrogen peroxide solution is a skin irritant, and potassium manganate(VII) is a powerful oxidising
agent.

Question

You are provided with a 0.0200 mol dm–3 solution of potassium manganate(VII). Describe an
experiment you could perform to determine the concentration of a solution containing
approximately 40gdm–3 of hydrogen peroxide.

Your answer must include the following

1 A balanced equation for the reaction between hydrogen peroxide and potassium
manganate(VII) in the presence of dilute sulphuric acid.

2 A calculation of the approximate concentration, in mol dm–3, of the hydrogen peroxide
solution provided.

3 A calculation of an appropriate dilution factor for the hydrogen peroxide solution to give a
titre of about 25cm3 of 0.0200moldm–3 potassium manganate(VII) solution.

4 Essential practical details of how you would perform the titration. You do not need to describe
the preparation of the diluted solution.

5 A clear explanation of how you would use your results to calculate the concentration of the
original hydrogen peroxide solution.

6 Details of the potential hazards and the relevant safety precautions.

Turn over �
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General Certificate of Education
June 2005
Advanced Level Examination

CHEMISTRY PRACTICAL EXAMINATION CHM6/P/TN  
Instructions to Supervisors

1 The practical examination will be held on Thursday 26 May 2005, 9.00 am to 11.00 am.

Centres are permitted to run more than one session for the Practical Examination provided that
the following conditions are met:

• all candidates to be examined must be present in the centre by 9.30 am at the latest;
• all candidates who are waiting to be examined must be supervised until their session

begins;
• candidates who are released at the end of their session must have no contact with any

candidate yet to be examined.

2 The strictest possible precautions are to be taken to prevent these exercises becoming known to
the candidates in advance, either directly or indirectly. AQA emphasises the need to preserve
the absolute fairness and integrity of this examination. This copy of Instructions to Supervisors
is to be kept at the centre under secure conditions when not in use; it is not to be removed from
the centre.

3 A combined question paper/answer book will be supplied. If an answer book is badly damaged,
e.g. by spillage, a candidate may be given a fresh book, but both books must be sent to the
Examiner, together with a statement of the reasons for issuing a duplicate answer book. The
damaged book must be sealed in a polythene bag.

The Periodic Table/Data Sheet will be provided as a perforated sheet on pages 3 and 4 of the
question paper/answer book. Candidates will be instructed to detach this sheet at the start of the
examination.

4 The use of books and laboratory notebooks is not permitted.

5 The attention of candidates must be drawn to the requirement that all rough work must be done
in the answer book. Extra paper is not to be supplied for this purpose. Candidates’ attention
should also particularly be drawn to the instructions contained in the question paper.
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6 As far as possible, apparatus and special materials should not be put away until the end of the
examination period; an Inspector who arrives late will thus be able to see the preparations that
have been made.

7 If a candidate fails with the material allotted to him/her and asks to be allowed a second
opportunity, he/she may be allowed it at the discretion of the Supervisor. Under no
circumstances may materials from other sources be used. Supervisors should bear this in mind
as well as the availability of apparatus and the amount of time remaining when exercising this
discretion. No extra time is to be allowed to such a candidate and he/she must hand in his/her
script at the same time as other candidates at the centre. A full report, in writing, of any such
incident must be sent to AQA. Supervisors must not allow extra time to candidates unless
specific permission is given by AQA. Any circumstance which leads to a shortage of time should
be reported to AQA.

8 A Supervisor must not give any advice to candidates about the way they are conducting
experiments unless it is to prevent personal injury to the candidates or damage to apparatus. If
any such incident occurs, the Supervisor should report details, in writing, to the Examiner when
scripts are sent. Unless specific mention to the contrary is made in the instructions, Supervisors
must not give any advice or information to candidates, whether it is asked for or not.
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APPARATUS AND MATERIALS

Exercise 1

This exercise involves a qualitative investigation of the reactions of solutions of three organic
compounds with solutions of Benedict’s reagent, potassium manganate(VII), phenol red indicator
and solid sodium hydrogencarbonate.

Materials

1 Each candidate will require the following reagent solutions:

Benedict’s reagent centres unused to preparing this reagent will find
CLEAPSS preparation for qualitative reagent of
assistance

potassium manganate(VII) for each dm3 of reagent solution add 250cm3 of 
approximately 0.02moldm–3 potassium manganate(VII)
to 750cm3 of approximately 1.0moldm–3 sulphuric acid

phenol red indicator normal laboratory reagent

These solutions may be made up in the centre or purchased from a reputable manufacturer at
the discretion of the centre. Wherever possible the centre should prepare one bulk batch only of
each solution. It must be stressed that the accuracy of these solutions is the responsibility of the
centre alone.

Each candidate will require 5cm3 of each solution, in a labelled container marked as follows:

Benedict’s reagent labelled Reagent 1
potassium manganate(VII) labelled Reagent 2
phenol red indicator labelled Reagent 4

2 Each candidate will require about 1g of solid sodium hydrogencarbonate in a labelled container
marked Reagent 3.

The strictest possible precautions are to be taken to prevent the identities of these reagents
becoming known to the candidates, either directly or indirectly.

3 Each candidate will require the following  (concentrations are approximate):

aqueous D-glucose solution 100gdm–3

cyclohexene pure liquid
aqueous methanoic acid 3moldm–3 centres unused to preparing this reagent

will find CLEAPSS preparation of qualitative reagents
(Table 7.8 in the 1997 handbook) or the CD-ROM of
assistance.

These reagents should be prepared in the centre, no more than one day before the examination.
Wherever possible the centre should prepare one bulk batch only of each reagent. It must be
stressed that the accuracy of these reagents is the responsibility of the centre alone.
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Each candidate will require 5 cm3 of each of the samples, in a labelled container marked as
follows:

aqueous D-glucose solution labelled A
cyclohexene labelled B
aqueous methanoic acid labelled C

The strictest possible precautions are to be taken to prevent the identities of these solutions
becoming known to the candidates, either directly or indirectly.

4 Reagents of good quality should be used in preparing the solutions, and they should be carefully
stored in glass bottles fitted with air-tight stoppers. Great care must be taken in the storage and
dispensing of each solution to ensure that its concentration is unaltered.

5 Supervisors are required, in every instance, to carry out the observation exercises and to report
the results to the Examiner on the grid provided on page 7 of this booklet. A supervisor result
is required for each group of candidates. The accuracy of the candidates’ results will be assessed
against the Supervisor’s results. Supervisors must not carry out the exercises in the presence of
the candidates.

If a centre needs to conduct the examination in two or more separate sessions a photocopy of the
Supervisor’s results, written on page 7, must be sent to the Examiner with each group of scripts.

Supervisors are also asked to keep a sample (at least 100 cm3) of each solution used in a small
stoppered bottle. These samples should be kept for a period of four weeks after the examination
and should be available to the Examiners if called for.

It is essential that orders for solutions which are not to be made up in the centre should be placed
without delay.

Spare supplies of all solutions specified in these instructions must be available.

6 Supervisors are required to assess the manipulative skills of candidates and to complete the grid
on page 8 of this booklet. This form must be sent to the Examiner with the scripts.

If a centre needs to conduct the examination in two or more separate sessions, the form on page 8
must be completed and sent to the Examiner with each group of scripts. This form may be
photocopied if centres have large numbers of candidates.
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Apparatus

The apparatus specified below represents the minimum requirement. Candidates will be advised to
carry out Exercise 1 first.

Each candidate will require:

test tubes; the number per candidate is at the centre’s discretion, but a minimum of 9 test tubes
will be needed; at least three test tubes must be labelled “A”, at least three test tubes
must be labelled “B”, at least three test tubes must be labelled “C”. The following is
recommended

four test tubes labelled A
four test tubes labelled B
four test tubes labelled C

dropping pipettes; the number per candidate is at the centre’s discretion, to a maximum of 6
small spatula
test tube rack
two 250cm3 beakers
one wash bottle
a plentiful supply of purified water (either distilled or de-ionised)
suitable eye protection.

The candidates require hot water for Tests 1 and 2. As cyclohexene is flammable, centres are advised
to provide an electric kettle to provide a convenient and quick supply of hot water. The water should
be kept close to its boiling point but boiling water is not necessary.

Candidates may use disposable gloves if these are available.

Candidates are asked to warm some of the reaction mixtures for either five or ten minutes. Each
working area will need a clock clearly visible to the candidates.

APW/0205/CHM6/P/TN
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CHEMISTRY PRACTICAL EXAMINATION CHM6/P June 2005

Centre Number

Supervisor Date

Notes for the Assessment of Manipulative Skills listed 1–7 above

1, 3 The Supervisor should observe the candidate in the use of the correct quantities, with shaking, at an
appropriate time during the exercise. The candidate scores the mark if the correct technique is used
once.

2 The candidate scores the mark if there are no major spillages during the exercise.

4–5 These marks can be assessed at any time during the exercise. Volumes of water which are too small,
or present a safety risk, should be penalised.

6 The candidate loses this mark if an extra supply of any reagent or liquid is needed, when the reason
for the additional sample is clearly the fault of the candidate, e.g. spillage, careless measurement of
volumes or using the wrong solution.

7 The candidate loses this mark if he/she does not wear eye protection, or does anything which the
Supervisor regards as potentially hazardous.

This sheet may be photocopied

U
se

s 
ap

pr
op

ri
at

e 
qu

an
ti

ti
es

N
o 

sp
ill

ag
es

Sh
ak

es
 m

ix
tu

re

W
at

er
 b

at
h 

se
t 

up
 c

or
re

ct
ly

A
pp

ro
pr

ia
te

 v
ol

um
e 

of
 w

at
er

D
oe

s 
no

t 
ne

ed
 a

dd
it

io
na

l s
am

pl
e

W
or

ks
 s

af
el

y

T
O

T
A

L
  (

7)

1 2 3 4 5 6 7

Name of Candidate

CHM6/P/TN p. 1-8  24/1/05  12:15 pm  Page 8


