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6241/01

General

The paper offered candidates ample opportunity to show knowledge, understanding
and application of basic aspects of chemistry. The full range of marks was seen with
some candidates scoring very highly. Chemistry has a precise language and one of the
functions of this paper was to test this. Many candidates showed lack of understanding
of chemistry at the atomic level with the words atom, molecule and ion being
interchangeable, sometimes in the same sentence. Examiners commented on the poor
use of English in questions 3c and 7a where there was a need to present a reasoned
argument. Many such answers demonstrated knowledge of the chemistry but not
necessarily in a logical order. Some candidates produced scripts that were very
difficult to read. Candidates would do well to consider what a whole question is about
and keep this in mind. For example question 4 was about structures with ionic binding.
Examiners expressed surprise at the number of candidates who chose to discuss the
melting points of such structures in terms of van der Waals’ forces.

Question 1

The idea of a physical interaction between atoms/molecules and high energy electrons
resulting in ionisation was the basis of (a) (i). The majority of candidates scored both
marks with only a minority producing negatively charged ions or going on to discuss, in
some detail, what happens to the ions. In (a) (ii) the simple answer ‘mass and charge’
was given by most candidates, but often in a roundabout way. The main wrong
answers were ‘size’ and ‘speed’. A small number of candidates chose to ignore the
words ‘of the ion’ in bold in the question, and discussed the strength of the magnetic
field.

Part (b) asked for the standard definition of relative isotopic mass and this proved
straightforward for many candidates. The usual errors were seen including average,
weighted, or mean; omission of 1/12th the reference mass: omission of the word
‘atom’ totally from the definition. Some chose to explain the meaning of isotope
while others defined relative atomic mass which was last January’s question.

There were fewer transcription errors than before and very few answers with units in
the calculation based on mass spectrometer data ((c)). Most candidates scored the
first mark for the process involved in the calculation but a minority failed to quote
their answers to four significant figures. The only correct answer was 52.00. Many
quoted 51.99 ignoring the fact that the next figure was a 6. Some rounded 51.996 up
to 52.10 and some to 52. A tiny number confused 4 sig. figs. with 4 decimal places. In
(d) many candidates lacked the basic chemical knowledge of how electron
configurations are built up. Many did not realise the 4s orbital fills before the 3d or
that the d orbitals show maximum multiplicity before spin pairing of electrons in any
one orbital. Some failed to realise that Atomic Number 26 means 26 electrons.

Question 2

This question dealt with the first ionisation energy of the elements across a period.
There was a large number of well drawn, accurate graphs scoring both marks and
most others got one mark for the general upward trend across the period but missed
the drop from group V to group VI. A few added a second drop or failed to read the
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axis and showed a sudden drop from F to Ne suggesting a new period had been
entered. Some candidates drew graphs that showed a general decrease across the
period despite being told in (b) that the trend was an increase. This was an example of
a failure to see that the various parts of the question relate to each other.

Part (b), a regular question on this paper, proved a challenge to the communication
skills of some candidates. The mark scheme expected ‘increase in protons in the
nucleus, same shielding, with a third mark for some reference to the electrons
involved. All three points were often made but examiners had to search for them in
rambling prose. Some candidates stated ‘effective nuclear charge’ and left it at that
without any attempt to make clear what this involved. Those who understood what
was required sometimes lost a mark because they did not make it clear that the inner
shell shielding effect was constant, simply stating there was no screening effect.

Part (c) was poorly answered by many candidates. Clear, concise answers comparing
the electronic configurations of Be and B were rare and the misconception that the p
orbital is further away from the nucleus than the s orbital often spoilt an otherwise
perfect answer. Many could not relate the idea that if the ionization energy is less the
energy of the electron must be higher. Some argued that the ionization energy of B is
less than that of Be because if B loses an electron it will leave a full outer shell. The
best answers started by quoting the electron configurations and this gained the first
mark.

Question 3

The ionization equation in (a) presented few problems to the well prepared candidate.
The main errors were production of anions; the loss of two electrons rather than one;
the +e on the wrong side of the arrow and omission of the state symbols. Candidates
need to be more critical of there own writing style as in many case it was not easy to
distinguish a (g) from an (s), vital in this question. In (b) the examiners saw the whole
range of bond type from dipole-dipole to ionic. Some candidates omitted “‘dative’ from
(b) (i) and many added “hydrogen bonding’ in (ii).

Part (c), which tested candidates’ understanding of the use of the idea of polarization
of anions, proved the most challenging question on the paper, some excellent, concise
answers based on the size and polarizing power of the magnesium ion and the effect
that this has on the bonding within the carbonate were seen with the best organized
as a series of bullet points. However, many candidates scored very poorly because
their answers made little chemical sense e.g. “atomic radii of BaCOs is greater..”. It is
vital candidates get their terminology correct. Many changed from atoms to ions to
formulae and back again through their answers. The use of formulae instead of names,
or incorrect symbols, was very common e.g. Mg or Ba instead of their ions.

The final mark was the most difficult to obtain, and a number of candidates who had
scored the first two marks then either neglected to explain what the effect on the
carbonate ion was entirely, or tried to explain its effect on the ionic bond between
the magnesium ion and the carbonate ion. Many assumed this was about dissolving in
water or melting rather than a thermal decomposition which involved a chemical
change. If candidates had thought about what the product might be rather than trying
to map learnt answers to previous questions onto this one many more would have
probably scored the third mark.
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Question 4

In (a) the majority of candidates were able to recognize and draw the structure of
sodium iodide based on their knowledge of sodium chloride. However among those
who were able to draw the structure a significant number lost a mark because they
labelled it Na* and Cl instead of Na" and | . There can be no excuse for such
carelessness. Some candidates chose to draw large complex structures and increased
their chances of making an error. Examiners had great difficulty in cases where two
colours were used with dots of almost the same size. The factors controlling the
strength of the ionic bond were well understood by most candidates but some included
mass or, more commonly, quoted ‘atomic’ radius.

Part (iii) proved very challenging for many candidates most of whom failed to realize it
followed (i) and (ii) which asked for the structure of sodium iodide and the factors
that control ionic bond strength - the very points needed to answer (iii). Large
numbers of answers ignored all that went before concerning ions and repeated all they
had learnt about covalent compounds with low melting points again suggesting a
superficial reading of the question. Thus ideas of electronegativity and van der Waals’
forces were common as was polarization and partial covalent character. Many
candidates talked about the sizes of atoms and molecules again showing poor
understanding of precise chemical terms. The best answers stated the ionic bond must
be weaker in sodium iodide and picking up their answer from (ii) related this to the
size of the anions.

Part (b), a standard unit 1 question, was well answered by many candidates with the
need for mobility of ions clearly understood. The normal error was to talk about
delocalized electrons. Part (c) encouraged candidates to think about the attraction
between ions in molten salts. Some ignored the presence of ions and talked about
intermolecular forces. Some chose to ignore the question and talk about lattices or
giant structures. The best of the many correct answers simply stated strong ionic
attractions were still present within the system.

Question 5

Overall the quality of equation writing showed an improvement on previous years. The
majority of candidates were able to write the halogen displacement reaction in (a) (i)
correctly. Most chose a molecular rather than an ionic equation. The most common
errors were to ignore the fact that the halogens are bimolecular or to fail to balance
the equations. Examiners reported an improvement in candidates’ answers on (ii) with
very few ignoring the instruction to explain their answer in terms of the oxidation
number of bromine. A majority scored both marks. Many variations of the spelling of
‘disproportionation” were seen as was ‘nucleophilic substitution’. Some candidates
knew the word disproportionation but could not explain what it meant for bromine,
getting the oxidation and reduction the wrong way round. A few just talked about
oxidation or reduction on its own.

Part (iii)/(iv) were well answered by most candidates. The instruction to use the data
from part (iii) to show that bromine was acting as an oxidizing agent was followed by
most candidates. Most identified the drop in oxidation number for bromine or the rise
oxidation number for sulphur and related this to the concept of an oxidizing agent. A
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few talked about loss or gain of an electron, not a scoring point, but then backed it up
with oxidation number change data. Only a small number mixed up oxidation and
reduction. Sadly quite a few of the incorrect answers said bromine went down (or even
up) to -2. The range of oxidation numbers for sulphur was wide going from +32 to -6.
In some cases the oxidation number of sulphur was seen to go down from SO, to H,SO4
in most of these cases the candidates then went on to explain why this was oxidation
without scoring any marks.

Part (b) proved the most discriminating question on the paper with the best
candidates scoring heavily. The major error was the +e on the wrong side but many
candidates seemed to lack the necessary skills to go on and generate the final
equation. Candidates who did not reduce the combined equation to its simplest form
were able to score a mark. Some candidates introduced additional species other than
those stated in the question rather than simply translating the written words into
symbols. In this case sulphur dioxide (SO,) is oxidized ( -e) in the reaction with (+)
water (H,0) to give ( —) sulphate (S0,%) and (+) hydrogen ions (H*) and then balance
the equation.

Question 6

Almost all candidates scored the marks in (a). The calculation in (b) was generally
correctly answered with only a few using the atomic numbers instead of relative
atomic mass. There was the occasional use of B or Br for barium. Many of the silly
slips could have been avoided if all candidates had adopted the approach used by
those who drew a table showing the steps taken in a logical routine. A few missed out
on the second mark by forgetting to write the actual formula at the end of a correct
calculation. A significant minority of candidates did not score in (c) (i) because they
did not know the product, barium hydroxide, or more often its formula.

Part (c) (ii) was not well answered. Most errors occurred because candidates mapped
their recall of the action of sodium rather than calcium on water. Thus the barium was
seen to melt and buzz around on the surface and even on occasions catch light. The
action of litmus on the product of the reaction of barium with water was generally
well recorded. However, some candidates seemed to assume that if red litmus was
added to a solution it must go blue and if blue litmus was added to the same solution
it must go red. (This would make chemistry even more difficult!)

Question 7

Parts (a)(i) and (ii) generally scored quite well, despite a wide variety of dot and cross
diagrams being given. Many lost a mark by only showing the electrons around P,
omitting the lone pair; not showing the electrons as a pair; while some drew ionic
diagrams. A surprising number scored both marks for (a) (i), showing a lone pair, and
then drew a planar triangular structure in (c) (ii) and the ionic dot and cross diagrams,
were always followed by a molecular shape!

In (iii) many candidates were aware of the relevance of the electron pair repulsion
theory to this question, but only the more able could explain fully the application of
the theory for the two molecules and their different bond angles. This part attracted
some very longwinded answers that failed to score full marks by being too vague, e.g.
not mentioning that CH, doesn’t have a lone pair, or correctly describing why the
shapes were different but not mentioning that the CI-P-Cl bond angle is smaller. Many
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answers mentioned the lone pair repelling, Cl atoms or bonds rather than bonding
pairs. Some candidates assumed that the statement ‘Cl - P - Cl bond angle is different
from the H - C- H bond angle’ was a totally new question and wrote about the angles
in PCl, and CH,. Fortunately for many candidates examiners did not penalise incorrect
spelling of phosphorus. Examiners noted a vast improvement in the calculations with
many candidates scoring full marks. The main errors were wrong calculation of the
relative molecular mass of PCls or rounding up to one significant figure during the
calculation.

Part (b) (ii) was marked on the basis of the calculation from (i) so that the same error
was not penalised twice. Examiners spend much of their time on questions of this type
trying to salvage marks where a candidate has produced the wrong final answer. They
do this by trying to identify the error. Clearly set out working makes this much easier
and is to the benefit of candidates.
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6242/01

General

This paper contained questions accessible to all candidates as well as more testing
questions and questions requiring them to construct a coherent explanation. Many
candidates found several parts of this paper difficult but compounded their problems
by failing to read questions carefully enough and by failing to express themselves
clearly. There is commonly a misunderstanding of basic terms such as reagent,
solvent, conditions which candidates seem to use interchangeably. Many candidates
had not learned basic definitions in clear concise terms.

Organic chemistry, as usual, divided candidates into those having a good knowledge
and understanding, and those who seem to have little or no knowledge. It is of
particular concern to see so many organic formulae drawn with covalent bonds to K
or Na atoms and also to see answers such as HBr when candidates are asked to
identify an organic product.

Candidates should be reminded that, if they are continuing their answer somewhere
else on the paper, they should make this apparent. They should also remember to
cross out their initial answer if they change their mind.

Question 1

This was intended as a straightforward introductory question requiring some
knowledge of the chloralkali process and the ionic equations involved some simple
knowledge of oxidation and reduction and the ability to carry out a straightforward
moles calculation.

Most candidates were able to give correct materials for the electrodes, though
graphite was a common mistake for either or both, and most were able to give a
correct anode equation, although incorrect charges and electrons on the wrong side
of the equation were common. The correct cathode equation was given only by a
minority of candidates. Many gained credit for a simplified cathode equation
involving reduction of H' ions rather than water, but this usually led to an incorrect
overall equation in (a)(iii) where few candidates scored marks. Many gave molecular
eqguations or equations involving sodium ions in (a)(iii)

Most candidates identified a correct use for chlorine but common errors were
references to water purification, or suggesting pesticides, PVC etc without referring
to use in their manufacture, suggesting manufacture of unspecified polymers or
solvents.

Good candidates were able to identify both sets of oxidation and reduction products,
but answers with oxidation and reduction products the wrong way round were
common. Candidates also frequently lost marks by answering in terms of oxidation
numbers rather than identifying products. Weaker candidates identified a variety of
substances, as being oxidised or reduced, or as products, most commonly NaOH,
sodium, oxygen, hydrogen.

The calculation was well done with most candidates obtaining the correct answer and
with the majority making their working clear. An incorrect unit, usually obtained by
copying the unit from the molar volume in the question, was a common reason for
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loss of a mark. A number of candidates used incorrect molar masses, usually for Cl,
or NaCl in their calculation while another common mistake was to divide the moles
by the molar volume.

Question 2

Several parts of this question required candidates to express themselves clearly,
using chemical terminology correctly. It proved highly discriminating. All but the
weakest gained good marks for the definition of standard enthalpy of combustion
though some confusion was evident with heats of formation eg comments on standard
states, and candidates often omitted to explain what was meant by standard
conditions. Combustion in air was often suggested. A number of candidates used
terms such as ‘energy required’ implying that heat of combustion is endothermic.
Another common error was to suggest that specific products (CO, or H,0) or specific
amounts of products must be formed.

Most candidates gave the correct conditions in (b)(i) though marks were lost through
being unspecific about which vanadium oxide was a suitable catalyst and suggesting 1
atm. as the pressure. Some gave conditions and catalysts for other industrial
processes.

The question on rates allowed the more able to demonstrate their understanding.
Many clear and concise answers were seen to both parts but the question exposed
the poor expression of weaker candidates. Many answers were seen which described
the effects of temperature purely in terms of increased collision frequency and
energy; sometimes, increased numbers of successful collisions were mentioned
without reference to activation energy. For catalysts, candidates often mentioned
lower activation energy without mentioning an alternative route, and many answers
were seen which suggested that catalysts increase the energy of molecules or
frequency of collisions.

The two questions relating to equilibrium similarly gave able candidates the
opportunity to demonstrate their understanding and many did so; once again many
well expressed and concise answers were seen. Many weaker candidates obtained the
first mark in each case by identifying that the reaction was exothermic and involved
a reduction in gaseous moles, but often got bogged down in unnecessary, often
confused, explanations based on Le Chatelier’s principle, then omitted to state
either which way the equilibrium shifted or what the effect on yield was. Candidates
were often careless in giving contradictory statements such as ‘equilibrium shifts left
increasing yield’. Candidates would be well advised to avoid such meaningless
phrases as ‘the endothermic side’ of a reaction and ‘favours the side (with least
moles)’.

The enthalpy calculation in (c) was answered well with most of those who gained full
marks including an appropriate Hess’s Law cycle or stating the correct equation; an
improvement from recent examination series. The most common errors were the
predictable ones; omission of stoichiometric factors and incorrect use of the cycle.

Most candidates were able to suggest a correct use for sulphuric acid, though it was
common to forfeit the mark by omitting the essential ‘manufacture of’, suggesting
for example just ‘fertilisers’, while a small number of candidates stated that it was
used ‘in’ detergents etc. A common misconception is that it is used in the
manufacture of soap.
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Question 3

Most candidates are familiar with the characteristics of homologous series though it
was not uncommon to say they had the same empirical or molecular rather than
general formula. Many referred to similar properties rather than similar chemical
reactions, while others suggested they had the same physical properties. Candidates
should be reminded that the functional group causes the chemical properties and
these are alternative rather than different answers. Candidates, almost without
exception, correctly identified the alkene functional group.

Classification of the alkene’s reaction however, proved surprisingly discriminating,
and for those candidates who gave the correct reaction, identification of the
electrophile often proved difficult; chlorine was commonly suggested. Many lost the
mark by suggesting hydrochloric acid rather than hydrogen chloride.

Part (b)(i) proved accessible to all but the weakest candidates. Most correctly
classified the reaction and the majority also gained the reagent and conditions
marks. HCN or just ‘cyanide ‘was a common error, and some gave the heating under
reflux but failed to mention the solvent.

A straightforward definition, structural isomers, proved difficult for many candidates
to express clearly and concisely. The best candidates gave the textbook definition
but others gave rambling imprecise answers, sometimes referring to same chemical,
general or empirical formulae. Many answers seemed to be describing geometric
isomers.

Drawing an isomer of butanenitrile proved beyond most candidates; the most
common response was to draw butanenitrile itself, presumably because they had not
read the question carefully. Candidates' attempts often had an incorrect numbers of
carbon atoms or carbon, hydrogen or nitrogen atoms with incorrect valencies.

In the comparison of rates in halogenoalkane reactions, most candidates scored the
first mark and most correctly attributed the rate to the strength of the carbon
halogen bond, though weaker candidates often mentioned hydrogen halogen bonds or
unspecific bonds to bromine. Many wasted time in (often contradictory) explanations
of why the bond strengths were different, not required by the question. Only the
best candidates were able to relate this lower bond energy to the activation energy
of the reaction in order to provide the link with rate.

It is disappointing that, as in previous series, so many candidates cannot predict the
structure of an addition polymer from the monomer. Many include the side chain
carbon in the polymer backbone; many draw polymers which retain the double bond.
Many drew the repeat unit for PVC. Of those candidates who obtained the correct
polymer structure, many lost marks by drawing several repeat units without
identifying the single one required by the question.

Candidates find it very difficult to explain the presence or absence of geometric
isomerism clearly. Many failed to mention restricted rotation about the double bond,
while many showed fundamental misunderstanding, implying that rotation is
necessary for geometric isomers to form or that one molecule had restricted rotation
but not the other. As in the previous examination series only the very best candidates
were able to give a satisfactory explanation of why isomers occur for only one of
these alkenes. Candidates discussed the overall number of different groups or the
fact that one carbon must have two different groups but few can express clearly the
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need for two different groups at both ends of the double bond. Several candidates
who had a correct explanation then lost marks by referring to two different
molecules at each end. Some candidates clearly did not know the structure of the
two compounds, stating, for example, that in propene only hydrogens were present
(on the double bonded Cs).

Question 4

Most candidates gave the correct reagent for formation of the diol from ethene,
though many lost marks by omitting the oxidation state (or giving an incorrect one) in
the name. It is disappointing to note that many of those who gave a formula were
very casual about how it was written. Examples such as KMNO, were worryingly
common. A large number of candidates did not know this reaction and apparently
guessed where the OH groups came from, commonly suggesting potassium or sodium
hydroxide, ethanol, water or just oxygen. Several suggested dichromate as the
oxidising agent.

Most candidates could correctly name the compound in (a)(ii) though omission of
numbers, or more commonly the di was not unusual. Many correct answers were seen
for the reagent converting the diol to the dibromoalkane, but this proved surprisingly
difficult. A common answer was bromine, alone or in combination with a remarkable
variety of other reagents (other than red phosphorus).

Further oxidation of the diol proved to be very discriminating. Most candidates gave
the correct colour change and the better ones could apply their knowledge of
oxidation in an unfamiliar situation to suggest correct products; many weaker
candidates made no attempt. Candidates often ignored one of the two functional
groups, thus ethanoic acid and ethanal were very common answers. Many invented
compounds were seen, often with incorrect valencies.

The elimination reaction of the dibromo compound was very poorly answered by the
majority of candidates who found it difficult to apply knowledge to unusual
situations; a correct answer was seen only rarely. Many candidates clearly realised
that elimination was occurring, but the single most common answer was ethene.
Other candidates went for a substitution product and suggested bromethanol or the
diol.

Part (b)(i) proved extremely difficult for most candidates. Many suggested HBr or a
range of radicals as the other organic product. Many were able to suggest
bromoethane or polybrominated ethanes as products, but only the very best made it
clear that the hydrogens are substituted successively and that this leads to the poor
yield. Most answers were vague or couched in extremely general terms. Many
candidates described the reaction as addition. Balancing the combustion equation
proved straightforward for the majority of candidates though a few could not balance
the oxygen. Only the very weakest did not at least identify the correct reaction
species, though several candidates lost marks carelessly by showing a combustion
equation for the wrong hydrocarbon, ethene or methane.

Empirical formula was another definition which was poorly answered; most
candidates found it difficult to express such a basic idea clearly. Answers were
rambling and often confused. Ratios of elements, molecules or percentages were
commonly cited. The idea of the simplest ratio was often omitted. The word atoms
was rarely seen and candidates often omitted to state that the ratio (of atoms) was
in a molecule or compound.
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All but the weakest candidates were able to give a correct empirical formula for
ethane, but (b)(v) proved more difficult. The best candidates often gave more
information than strictly necessary; both molecular and full structural formulae and a
name in many cases. Incorrect alkane formulae were common e.g. C3H; and many
candidates ignored the question and gave the formula for methane or even a
halogenoalkane. A number of candidates lost the mark by giving formulae for several
alkanes with both odd and even numbers of carbon atoms.

Hints for Revision

. Learn details of conditions and names of catalysts for the specific industrial
processes met in the course.

. Practise writing electrode equations for the main industrial processes met in the
course. Use the idea of charge conservation to check that electrons are on the
correct side.

. Practise writing ionic equations for the main reactions met in the course and
learn to omit spectator ions. Be aware that when asked for an ionic equation it
must not contain molecular formulae for ionic compounds.

. Whenever you draw the full structural formula for an organic compound, check
that the valency of carbon is 4. Similarly check the valency of other common
atoms (hydrogen 1, oxygen 2, nitrogen 3). Also check that you have drawn the
bonds carefully between the correct atoms, for example in alcohols the bond
from carbon must be to the O of the OH group.

. Take time to learn basic definitions from organic chemistry, and those for the
main (standard) enthalpy changes in clear, concise and precise language.

. Whenever you discuss or explain the rate of a reaction, refer to activation
energy in your answer.
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6243/01 (Coursework)

General

This is the final year of the current 6243/01 (AS) scheme of internal assessment of
practical work. The administration of the scheme for the new specification will be
broadly similar to the existing one so some points made in this report will apply in
the future.

It is pleasing for the moderators that the advice in these reports and in the feedback
to centres has been acted upon by most, but by no means all, centres. A few
candidates were not properly assessed often due to a complete misunderstanding of
the implementation of the scheme. It is hoped that teachers in all centres will make
a determined effort to familiarise themselves with the administration of the new
scheme from the outset.

It is acknowledged that most of the points made below have appeared in previous
reports. They are referred to again simply because they were repeated this year in
some centres.

Comments on the administration of the scheme

e Only record sheets should be used. The older record card is now invalid and no
longer acceptable.

e  The sample of work sent to the moderator should include only the work for each
candidate that has counted towards the total mark. There is no point at all
including other work since it will not be looked at by the moderator.

e  When ability A is being assessed students must not have access to reference
books or to the internet. In the new scheme, books and notes will not be
allowed in any of the exercises.

. If moderators are to check teachers’ marking of ability B then it is essential that
the expected value of titre or temperature change for each candidate is
included in the sample. It is very helpful if the value is written on the
candidate’s work alongside the titre or temperature change being assessed for
accuracy.

Summary

The moderators thank centre assessors, technicians and candidates for making the
assessment scheme run so smoothly for its final year.

The 8080 scheme is closed to students beginning AS Chemistry in September, 2008.
Details of the assessment scheme for the new specification are included in the
specification (Issue 3) which is available on;

http://www.edexcel.com/gce2008/chemistry/9CH01/Pages/adv.aspx

The assessment exercises for the new scheme are on a secure Edexcel web site for
which there is a link from the web site above. A user name and password will be
required to access the secure site. It is vital to note that the 8080 exercises are not
valid in the new scheme and will not be accepted by moderators.
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Hints for revision

e The reason you add dilute hydrochloric acid to a suspected sulphate is to destroy
anions (sulphite, carbonate) that would also form a white precipitate with the
added barium chloride solution.

« When calculating a mean you should average titres that are within 0.20 cm?® of
each other.

e The most significant source of error in a thermochemistry experiment carried out
in a polystyrene cup is heat loss to the surroundings. Using a more accurate
thermometer, therefore, is unlikely to improve the overall accuracy of the
experiment.
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6243/01A,01B & 01C (Practical tests)

General

The AS practical examination paper is designed to be a test of essentially
gquantitative skills, and as ever is an open book test. However, the notes and books
allowed can present the double edged sword, and the usual unthinking copying from
analysis schemes was much in evidence. Although the overall ability in the execution
of the exercises may have been high, questions which tackle a deeper understanding
of terminology or practical protocols seem to be much more challenging. Once again
it was disappointing to see the use of terms such as “goes milky” and “goes cloudy”
rather than more precise chemical phraseology.

Question 1

Groups 1 (01A) and 2 (01B) and Group 3 (01C overseas only) were slightly different in
this question so these will be commented on separately.

Group 1

The flame test was a good opener with many correct answers. The quality of the
materials provided was very high and the lilac flame of potassium unmistakeable.
Although the white precipitate with barium ion confirms sulphate, a significant
minority of candidates could not properly explain why the acid was added, but
seemed to have simply copied phrases from their analysis schemes. Solution Y
contained aqueous silver nitrate, although only the observation of its reaction with
sodium hydroxide solution was needed. The production of ammonia here could only
have been due to nitrate [or nitrite] ion since ammonium ion would not have given
the precipitate observed in the preceding test. This was a good discriminator since it
required candidates to be conscious of the implications of their observations. The
reaction with iodide was also a particularly good discriminator, with some candidates
suggesting the iodoform test.

Group 2

Following from a flame test candidates were asked to generate carbon dioxide and
identify it with limewater. The best way to do this is to capture the gas in a Pasteur
pipette and expel it into the test reagent. Only a couple of puffs are needed before a
clearly visible white precipitate is detected. A number of wrong formulae for sodium
carbonate were seen. This is an open book exam so this was particularly surprising. A
solution of aqueous silver nitrate was the second unknown, which gave a white
precipitate with silver chloride which reacts with ammonia to yield a soluble product
and leave a colourless solution. Once again poor recording was the cause of lost
marks, and candidates are urged once again to use correct terminology.

Group 3 (overseas only)

The first couple of tests were designed to identify sodium carbonate as the first
unknown compound. With barium chloride however, the testing became more
demanding, and highlighted once again the difficulties introduced from the
unthinking application of an analysis scheme. Many ions, both positive and negative,
can be brought down with barium ion. Such a mixture of cations and anions was seen.
However, the second part of the final question clearly asked candidates to identify
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the anion. Many good answers were seen here but once again the vague and
imprecise caused many to lose marks.

Question 2

The standard titration was well carried out but still some candidates fail to record to
0.05 cm® or to take an average from concordant titres. There are still some
candidates who record “50” as an initial burette reading, or worse still exceed that
reading as the *“final” one. The structure given for the calculation allowed
candidates to access most of the marks, but some quoted too few significant figures.
In Group 2 the reaction stoichiometry proved troublesome for a few. As is often the
case the final questions which tackle the potential problems in volumetric protocols
were poorly answered by the majority.

Question 3

Centres were asked to provide a stipulated mass of the salts for this question and it
was clear that many had done so. Where the masses reported fell outside these limits
it was not known whether the request had been ignored or that the candidate had
failed to weigh and record correctly or had failed to transfer all of the material. In
any event the mark scheme was adapted appropriately so that none was
disadvantaged. Despite a request to determine AT by a particularly method, many
candidates simply subtracted the T, from T;. Although the candidates had to simply
substitute into a given formula to find AH, some converted the mass to kg prior to
substitution. An appropriate number of significant figures was two, limited by the
fact that a measuring cylinder was used to dispense the water for the solution. The
evaluation question was almost universally poorly answered. In all Groups candidates
did not appear to understand the difference between precision or reliability and
accuracy. This is a recurring problem noted from many examinations series.

Question 4

Some very good plans were seen; but also some very poor ones too. The marking was
split into procedural and calculation marks. It was clear that some candidates did not
know what a crucible is or how to use it. The best answers made use of an indicator
letter, such as m;; m, etc to identify different data collected and this made the
calculation easy to follow. There were many vague references to find the mass lost
but without clear indications as to how this might be found using the designated data
collected. The calculations were easier in the carbonate case as the stoichiometry
was 1:1. The involvement of %20,(g) in the case of the nitrate decomposition caused
trouble for some.

Hints for Revision
. Learn the difference between decimal places and significant figures.

. Understand the difference between precision and accuracy in experimentally
determined data.

. Think carefully about the implications of inferences of the previous tests in the
gualitative section.

. Use chemical terminology always in favour of more vague language.
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6243/02

General

The June 2008 paper was broadly similar to the previous papers in the series testing
similar skills and offering a range of opportunities to score marks and discriminating
effectively at all grades. The paper tested the ability of the candidates to read and
correctly interpret questions and their skills in extended transactional writing,
framing short but precise answers and in setting out calculations clearly and
logically. While there were many excellent responses which showed a keen
awareness of the practical dimension of this paper, the answers of quite a number of
candidates suggested limited first-hand knowledge of some of the basic experimental
techniques required by the AS course and often complicated answers were given for
questions aimed at testing an awareness of very practical issues in experimental
work.

There was some improvement in the ability of candidates to express their answers a
prescribed number of significant figures; however, there remain many who appear to
confuse significant figures, decimal places and the number of digits. The truncating
of numbers was quite common as was the practice of rounding intermediate values in
calculations, rather than retaining the values in their calculator until the final
answer is required. It was comparatively rare to see careful and accurately drawn
cross-section diagrams.

Question 1

While there were many excellent answers to this question showing detailed
knowledge and a clear understanding of the standard qualitative tests, marks were
frequently lost by candidates failing to take note of the precise requirements of the
question and, in particular, failing to appreciate the need to describe a practical
procedure. Thus most candidates knew the tests for hydrogen and oxygen but it was
common to refer to hydrogen burning or igniting with a pop without actually stating
how this would be done. Many weaker candidates used a glowing splint to test for
hydrogen or simply a splint to test for both gases. Some candidates described the
glowing splint being waved over the oxygen.

The most common error in (b) (i) and (ii) was to ignore the structuring of the
question and simply describe the situation after the addition of barium chloride and
the hydrochloric acid. In (b) (iii) candidates frequently omitted the addition of alkali
from their test or added alkali and Devarda’s alloy; a significant minority of
candidates added an acid. In (c) (i) the lilac flame colour of potassium was well
known however, in (c) (ii), many candidates did not appreciate the effect of the
intensity of the sodium flame emissions on the ability to detect other colours.

Question 2

The calculation of the yield of a reaction again caused difficulties. Many candidates
simply calculated the ratio of the two masses given in the question as a percentage
and it was quite common for candidates to calculate the molar masses which were
given in the table of data. Most candidates were able to score the mark in (a) (ii) and
it was encouraging to see a significant number of answers which demonstrated an
understanding of the terms handling and transfer losses. The most common incorrect
suggestion was that the loss of yield was a consequence of the formation of water as
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a co-product. Despite its frequent appearance on this paper in earlier examination
series, even correct diagrams of a separating funnel were often of very poor quality
with little attempt at clarity or detail. Many answers simply equipped a glass filter
funnel or a Buchner funnel with a tap. Most candidates were able to use the density
data to work out the position of the layers. The increase in pressure due to gas
generation was appreciated by most, although some answers indicated that the stem
of the question had not been studied with sufficient care. Very few candidates were
able to suggest a suitable temperature range for distillation in answer to (c) with
numbers from 21 to 273 being paired together. The test for an alcohol group was
very well known, although a number of candidates referred to solutions of PCls or
negated their answers by adding water to the test mixture. The most common error
was the use of acidified potassium dichromate as the testing reagent.

Question 3

This titration question drew some first class responses but many candidates
experience varying degrees of difficulty with the calculation. The answers to (a)
were usually correct although weaker candidates rinsed their burettes with wine or
even hydrochloric acid. The term concordant results was not well understood, many
candidates equated the term with anomalous and others carelessly referred to 0.2
cm® as the minimum permitted difference between titration values or just wrote 0.2
as their answer. There seemed little linkage by candidates of (b) (i) and (ii); some
who had clearly defined concordance went on to calculate a mean from all three
titration volumes while others who were unable to score the first mark used the
correct values. The common errors in (b) (iii) and (iv) were the use of the wrong
volumes, the omission of the factor of 1000 and the use of a concentration of 2.25
mol dm™; candidates who made factor errors seemed unperturbed by either very
large or very small answers. Part (c) was easily accessible to candidates who
appreciated the practical nature of this paper but many gave highly speculative
answers on the chemical characteristics of red wine.

Question 4

The test for a carbon - carbon double bond was very well known although candidates
need to be aware that the expected test reagent for the carbon-carbon double bond
is bromine water or bromine in an inert solvent not liquid bromine. However, few
candidates understood the term ‘physical test’, suggesting instead the use of
potassium manganate(VIl) or combustion or even repeating the use of bromine water.
Even where the use of boiling point was mentioned, this was rarely associated with
the use of reference data and candidates often referred to the relative values of
isomer boiling points.

Question 5

The common errors in (a) appeared to arise from careless reading of the question and
the graph was interpreted as giving the results of a single experiment. Thus some
candidates assumed that the graph was derived from a conventional thermochemical
experiment in which successive quantities of zinc were added to the same sample of
copper sulphate mixed and a cooling curve used to correct heat loss while others
attempted to analyse the data in terms of the rate of reaction. Many candidates
explained the levelling off of the temperature but not why it rose. There were very
few correct explanations for the common approximation referred to in (b) (i) and it
was frequently suggested that the metal did not absorb heat during the experiment
or that its temperature could not be measured or that it could be ignored because
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the zinc is used up. The calculation of the hear change required in (b) (ii) frequently
occurs on this paper but many candidates used the density given rather than the
mass of solution while some calculated a temperature change by subtracting the
value given for the first addition of zinc from the maximum temperature change. In
(b) (iii) omission of the negative sign and failure to express the final answer to three
significant figures were the most usual reason for losing marks although some
candidates also had difficulties calculating the number of moles of copper(ll)
sulphate involved in the reaction. Only the best candidates appreciated that, with so
many large approximations, an extremely accurate thermometer would not improve
the outcome of the experiment and many suggested that a thermometer accurate to

0.1°C would be less accurate or did not exist. In (c) (ii) most candidates knew that
reducing the heat loss would improve the accuracy of the experiment although not
all chose the simplest and most effective option of adding a lid to the polystyrene
cup. Despite, the clue offered in (c) (i) candidates still suggested the use of a digital
thermometer.

Question 6

Many candidates understood the basic requirements of this question and were able to
devise a plan that would produce the required outcome, answers being evenly
divided between the three expected procedures. However, relatively few were able
to meet in full the fairly modest requirements of the mark scheme, often by failing
to appreciate that equal moles of carbonate had to be used or, less frequently, by
not providing any suggestion about how the experiment might be carried out
consistently. Many answers suffered from poor planning which resulted in a mixture
of methods and illogical experimental sequences; there were also excessive
descriptions of the apparatus used, safety precautions, risk assessments and
procedural detail. As in question 2, the quality of the diagrams drawn was typically
very poor and often showed little regard for practical realities; for example, the use
of sealed systems when bubbling gas through limewater. The most common error was
to heat the carbonates to constant mass and weaker candidates thought it was
possible to simply observe the decomposition of the carbonate and measure either
the temperature or the time at which this would occur.

Hints for revision
e Practise reading questions and checking that you understand what is required.

e Practise writing out practical procedures in a logical order and using concise
language.

e Check that you can express numerical answers to a specified number of
significant figures and make sure that you understand the difference between
significant figures and decimal places.

e Practise drawing neat, accurate diagrams of the apparatus used in standard
chemistry experiments. Remember that these diagrams should be in cross-
section.

8080/9080 Examiner Report 19
Summer 2008



8080/9080 Examiner Report
Summer 2008

20



6244/01

General

This paper seemed to be accessible to the full range of candidates. There was no
evidence of any time pressure, with the vast majority of candidates attempting every
question.  The paper contained some relatively straightforward questions, along
with a number of more challenging ones. Some excellent scripts were seen by the
team of examiners. Answers to calculation questions, in particular, were often laid
out clearly and logically. Several questions produced responses lacking precision,
with words such as atom, ion and molecule used interchangeably.

Question 1

In (@), many candidates could identify the functional groups in compound V. A
significant number, however, incorrectly stated that the compound contained a
carbonyl or a hydroxyl group rather than a carboxylic acid functional group. It should
be noted that the use of phosphorus pentachloride as a sole chemical test for a
carboxylic acid is insufficient; a reagent such as sodium carbonate is required. In
(b)(i1) and (iii), candidates who attempted to identify Y and Z by name were less
successful than those who drew out structures of the compounds. Part (c) (i) proved
challenging, with too many atoms frequently being shown in the repeating unit of the
polymer. In (c)(ii), the type of reaction was correctly identified by the majority of
candidates.

Question 2

Part (a) provided a good start to the question for many candidates as they were able
to recall the formulae of three oxides correctly. In (b)(iii), the reaction of an oxide
of sulphur with water was almost universally known. Recalling reactions of the
oxides of sodium and phosphorus with water proved to be more problematic.
Hydrogen often appeared as a product of the reaction of sodium oxide with water in

(b)().

In (c), the relative stability of the +2 and +4 oxidation states was known by the
majority of candidates, although there was sometimes confusion as to which species
were oxidised and which were reduced in the reaction between tin(ll) ions and
iron(lll) ions. In (d), the equation for the reaction between silicon tetrachloride and
water was very well known.

Question 3

Part (a) proved straightforward for many candidates, although K, expressions
containing square brackets appeared more often than one might expect. This
showed that, in some candidates’ minds, there is still confusion between K, and K..
Examiners saw many excellent answers to the calculation in (b)(i). The steps were
well laid out and easy to follow. Surprisingly, a small proportion of candidates
introduced their own units into their final answer to the calculation. These units
included mol dm™or Pa.

Part (b)(ii) proved far more difficult for the majority of candidates. Many did not
realise that the sum of the mole fractions would be one and that K, remained
constant. In (c), it was rare to see all three marks awarded as, despite the way the
question was structured, very few candidates used the change in the value of K, in
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order to then explain the shift in the position of equilibrium. Many answers resorted
solely to the application of Le Chatelier’s Principle.

Question 4

Part (a)(i) was generally well-answered, although a sizeable number of candidates
mistook the enthalpy of formation of silver fluoride for its lattice energy. Some
excellent answers to the calculation in (a)(ii) were seen, whereas others showed a
lack of thorough knowledge of the Born-Haber cycle. Following on from this, a
significant number of candidates were unable to construct an appropriate expression
to calculate the first electron affinity of fluorine. For example, negative signs
appeared in the final answer, or the final answer was divided by two, when this
did not follow on logically from the original working. Pleasingly, it was very rare
to see no attempt made to answer this part of the question.

In (b)(i), many candidates scored two out of the three available marks. The fact that
the charge on the halide anion remained constant was frequently overlooked. A
substantial number referred to charge density, but if this term is used it
should always be followed by an explanation. In (b)(ii), several candidates did
not make the point that the theoretical value of the lattice energy is estimated from
a purely ionic model.

In (b)(iii), some thought that the anion polarised the cation rather than the other
way round. The importance of clear English was highlighted throughout (b).
Examiners saw many contradictory answers, in which the words atom, ion and
molecule were used interchangeably. As in previous years, there were a number of
candidates who assigned a 2+ charge to the silver ion instead of 1+. Part (c)(i)
yielded many correct answers for the enthalpy change of solution for silver fluoride.
In (c)(ii), a surprising number were then unable to relate correctly the solubility of
the compound to the sign and numerical value of their answer in (c)(i).

Question 5

In (a)(i), a significant number of candidates wrote equations that incorrectly showed
water to be fully ionised. Parts (a)(ii) and (iii) proved straightforward for many. For
(a)(iv), many correct answers were seen, but there were often careless errors when
copying from the question paper (eg using a K, of 5.48 x 10 instead of 5.48 x 10™%)
In (a)(v), many candidates did not realise that the concentrations of hydrogen ions
and hydroxide ions remain equal in pure liquid water, regardless of the temperature.
Parts (b)(i) to (iv) required candidates to use a titration curve to determine K, for a
weak acid. There were relatively few correct answers for the K, value for ethanoic
acid as the majority of candidates thought that [H] = [CHsCOO ], rather than
[CH3COOH] = [CH3COO ], at half-neutralisation. Some candidates who were able to
process the data then ignored the requirement to express their final answer in (b)(iv)
to two significant figures.

There were many correct answers to (c) although some candidates did not give
sufficient detail as to the pH range over which methyl orange changes colour. In
(d)(i), the fact that the two strong acids were fully dissociated proved
straightforward for many candidates, but, in (d)(ii), the endothermic nature of the
dissociation of a weak acid was frequently overlooked. A sizeable number of
candidates were under the mistaken impression that one mole of the weak acid,
hydrocyanic acid, would require less than one mole of sodium hydroxide for
neutralisation and hence less energy was released.
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Question 6

This question provided candidates, who had thoroughly learnt and understood the
organic section of the Unit, with an opportunity to score high marks. In (a)(i), full
marks were frequently awarded. Those candidates, however, who suggested either
oxidising the aldehyde to a carboxylic acid or reducing it to a primary alcohol, as
well as those who recommended a Grignard reagent, were unable to make any
progress on the two-step conversion. The correct structure was frequently drawn in
(a)(ii). In (b)(i), nomenclature of organic compounds proved to be problematic for a
number of candidates.

In (b)(ii), ‘bromine water’ was sometimes offered as a reagent for Reaction 1 instead
of bromine. For Reaction 3, some candidates suggested water or dilute hydrochloric
acid as an additional reagent with lithium tetrahydridoaluminate(lll) (lithium
aluminium hydride). They did not make it clear that the additional reagent followed
the reducing agent (in order to liberate the final product). In (b)(iii), many
candidates thought that Reaction 2 was a reduction, rather than a dehydration,
process.

Hints for revision

e Learn the reagents and conditions for all of the organic reactions in this Unit (and
in Unit 2).

e For calculations involving a Born-Haber cycle, always ensure that your working
leads to your final answer.

e For K, calculations, make sure you know the difference between equilibrium
moles and equilibrium mole fractions for each component.

e In questions requiring explanations about bonding, try to use terms such as
‘atom’, ‘ion’ and ‘molecule’ accurately.

 Read the question carefully. Then answer the question set.
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6245/01

General

This paper contained a mixture of straightforward questions that could be answered by
the majority of candidates and more challenging questions to stretch the most able
candidates. Some of the questions were answered very well but others showed that
the candidates had not read the questions carefully and thought about their answers
before putting pen to paper. It was disappointing to see some candidates lose marks
through careless mistakes that could have been avoided if they had checked their work
carefully. At A2 level, all candidates should be expected to write correct formulae and
balanced equations.

Question 1

Although many candidates could write a definition for standard electrode potential,
quite a lot made a general reference to an electrode or a cell compared to a hydrogen
electrode. A lot of candidates did quote standard conditions, but some omitted one,
usually the temperature, or quoted one incorrectly. A significant number of candidates
referred to a reference electrode being required to make comparisons between
electrode potentials and missed the essential point that it is not possible to measure
the potential difference between a metal and a solution of its ions without another
electrode.

A general definition of disproportionation was known by most candidates but only a
few explained that it is a specific type of atom within a substance that is oxidised and
reduced, although some candidates showed this clearly with an example.
Unfortunately a number of candidates did not read (c)(ii) carefully enough and they
omitted to write the equation for the disproportionation of hydrogen peroxide. Some
candidates did write an equation but left 2H" on both sides and they should cancel the
ions common to both sides of the equation. Many excellent answers were seen for the

calculation of E2 and explaining that the reaction was feasible because the value is
positive, although some candidates just stated that the reaction is feasible without
drawing attention to the sign of EeI and some referred to a value greater than 0.3 or

cel
0.4 V. Many candidates also realised that the reaction may be very slow if it has a
high activation energy. Some candidates are still confused about activation energy
and stating that it is the energy that a molecule has rather than the minimum amount
that it needs in order to react. Comments such as ‘the molecule did not have enough
activation energy’ or ‘its activation energy was too low to react’ were seen on poorer
scripts.

Question 2

This question was intended to be challenging, but it was poorly attempted by a
significant number of candidates. Many candidates did not read the question carefully
so they did not notice that the x axis of the graph was labelled as the ‘square of the
partial pressure of NO” and they deduced that as the graph was a straight line, it must
be a first order reaction. More candidates did get (a)(ii) correct but still a significant
number thought that as the gradient doubled, it must be a second order reaction.
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Some candidates lost a mark here due to careless wording of their answer, for
example, “first order because as oxygen doubles the gradient doubles’ is not sufficient
for a mark, they should refer to the partial pressure of oxygen and relate the gradient
to the rate of reaction. Some candidates tried to deduce the orders by working out
half-lives, even though there was no mention of time in the question. Many
candidates did score a consequential mark for (a)(iii) based on their incorrect orders
and examiners gave credit for concentrations or partial pressures. Although the
majority of candidates will not have encountered rate equations in terms of partial
pressures before, it was hoped that they would be able to apply the principles of
partial pressures that they have met in K, calculations in Unit 4. Many candidates
were confused by this and even when they had written a rate equation in terms of
concentrations, they then tried to write a unit based on pressure, so they lost this
mark. Correct answers to (a)(v) were rarely seen, with common incorrect answers
suggesting that the temperature would be very low and the activation energy high,
even though the question stated that it is low at room temperature.

Many candidates scored full marks for (b). Some candidates were not familiar with the
Arrhenius equation and suggested plotting a graph of volume against time or drawing
the Maxwell-Boltzmann distribution. Some knew how to find the activation energy,
even if they had suggested an incorrect graph, although quite a large number omitted
the minus sign. In (b)(ii), the majority of candidates completed the calculation as they
had been taught. Unfortunately there was a misprint in the unit of the gradient. Those
candidates who noticed this were given credit for their work, for example, some
candidates used -2.95 x 10~* and others used 1 divided by -2.95 x 10* for the gradient.
The final answer did have to be quoted to three significant figures and it should have
been given in kJ mol™, not J mol™.

Question 3

The solvent for the reaction in (a) was known by many candidates but not as many as
would be expected for this reaction from AS chemistry. Although many candidates
gave excellent answers to (b)(i), quite a number just stated that it is a first order
reaction, which is correct, but does not tell us anything about the mechanism of the
reaction. The Syl mechanism was shown very clearly by many candidates but marks
are still being lost for mechanisms when candidates are careless about where their
curly arrows start and finish, for example, starting at the N of CN™, and the structure
of the intermediate. Candidates should try to think what is happening to the electrons
during the bond breaking and forming and not just try to memorise the mechanisms
with no understanding of what is happening. It was disappointing to see some
candidates give a correct answer to (b)(i) then follow it with an Sy2 mechanism which
was usually incomplete. Some candidates were unable to write (CH3);CBr as a correct
structural formula.

Many candidates were familiar with proton nmr spectra but there were a significant
number who confused it with infrared and mass spectrometry. Some who knew about
nmr just mentioned the number of hydrogen atoms or number of environments staying
the same. A small number of candidates referred to H' ions.

The test to show that bromine atoms are present in a bromoalkane was known and
explained well by a large number of candidates. Weaker candidates omitted to
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hydrolyse the compound first to release the bromide ions and/or did not mention
adding enough dilute nitric acid to neutralise the excess alkali before adding silver
nitrate to the mixture. There was some confusion with testing for carbonyl compounds
but ammoniacal silver nitrate is not an acceptable reagent for the test for halide ions.
The few candidates who attempted to answer this question using infrared or mass
spectroscopy rarely scored more than one or two marks.

Many candidates knew that a carboxylic acid was needed as the intermediate to make
an ester but they did not all know how to hydrolyse a nitrile to produce the acid.
Some candidates quoted ‘HCI’ as a reagent and they should be made aware that this is
hydrogen chloride gas and if they want to show it is the acid they should add dilute or
(aq) to the formula. Some candidates were a little confused by the structures of the
organic compounds in this question and they omitted one of the carbon atoms. With
complex structures like these, they could draw out the full structural formulae to
ensure they are correct. A significant number of candidates lost a mark for the
equation in (e)(ii) as they omitted the water. A significant minority of candidates
wrote CH,CH30H as the structure of ethanol and this is not acceptable.

Question 4

The majority of candidates knew a suitable Friedel-Crafts catalyst, with just a few
writing iron. Many candidates knew about the electrophilic substitution mechanism
but many of them lost marks through poor diagrams as stated in question 3. The
equation for the formation of the electrophile was often incorrect as the positive
charge was written by an end carbon atom in the carbocation. Many candidates lost a
mark for the intermediate by showing the extent of delocalization inaccurately. Some
candidates tried to show the loss of an H' ion from the intermediate using, for
example, FeBr,, but unfortunately lost the mark as they showed the arrow from the
negative charge or a lone pair of electrons on a bromine atom, rather than the Fe-Br
bond.

Many candidates could draw the correct primary carbocation required in (b)(i) and
they could explain that it would rearrange to a more stable secondary carbocation.
Some candidates were confused here and didn’t realise that the initial carbocation
was needed and they drew a Wheland intermediate.

The reaction to convert phenylamine into a solution containing benzene diazonium
cations was usually well known, although some candidates lost a mark by just stating
HCI without making it clear that the acid is required and not the gas. A number of
candidates were confused with the preparation of phenylamine and wrote tin and
hydrochloric acid. The reasons for the temperature change that is used were usually
clearly stated although some candidates thought that either phenylamine or the azo
dye was unstable and some referred to ‘it is unstable’ without stating what ‘it is.
Some candidates thought the reaction would not occur at 0°C, the reaction would stop
or it would freeze. Many candidates gave a correct formula for the azo dye, but there
were a significant minority who included an -N=N-O- bond between the two benzene
molecules. Part (c)(iv) was a very good discriminator between those candidates who
just write a rote answer and those who think carefully about their answer. The
standard answer of restricted rotation about a double bond was seen frequently but
many candidates also stated there were two different functional groups attached to
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each nitrogen atom, even though their structures clearly showed there was only one
group attached and they had drawn a linear structure. Only a small number of
candidates realised that there is a lone pair of electrons on each nitrogen atom and
this makes the structure non-linear.

There were some excellent answers to (d)(i) and candidates clearly know how to test
for a carbonyl group and to distinguish between aldehydes and ketones. Some
candidates lost marks by not explaining clearly what would happen in the test to both
the aldehyde and ketone. Some candidates thought that the iodoform test would
show that a propanone is present, but a positive result is also given by ethanal so it
was not suitable here. Many candidates knew that the C=0 bond is polar but they did
not all state that the C°" would be attacked by nucleophiles. Some candidates thought
the carbon atom in C=C has a 8- charge. Similar comments apply to the mechanism in
(d)(iii) as stated previously, although specific to this question, some candidates did
not know the formula of propanone and many showed the 1 bond in C=0 breaking to
give C* and O~ ions followed by the attack by CN™.

Question 5

The majority of candidates could give the correct electronic configurations for
chromium and copper, with just a small number showing 2 electrons in 4s for one or
both of them. Many candidates lost marks in (a)(ii) by not answering the question that
was asked and/or poor use of chemical terms. Some candidates did not state how the
electronic configurations differ from the others in the series or thought they had
answered this by stating that Cr and Cu have 1 electron in 4s - this means the
examiners would have to decide how many would be in the 4s orbital for the other
elements. Some candidates are not clear about the terms orbital and subshell and
they used these showing a lack of understanding, for example stating that there are 10
electrons in a d orbital in copper.

The octahedral shape of the hexa-agquachromium(lll) complex ion was well-known and
frequently drawn clearly to show its 3-dimensional shape. Although many candidates
knew that the bonding between the ligands and metal ion is dative covalent, the
guestion asked how the bonds are formed and a significant number did not identify
that the oxygen atom on water provides the lone pair of electrons. There were many
correct equations seen in (b)(iii), with the commonest errors being the omission of
water as a product, an incorrect charge on a complex ion and incorrect formulae, for
example Cr(OH3)(H,0);. The observations in (b)(iv) were usually correct, with a small
number of candidates not knowing the green colour. Only a minority of candidates
could deduce that chromium(lll) hydroxide is amphoteric and most answers were
related to colour, complex ion formation and variable oxidation states.

It was pleasing to see a lot of correct answers to the calculation in (c)(i), with many
explained clearly. Common errors included: not taking account of two chromiums in
the dichromate(VI) ion, using incorrect mole ratios, failing to notice that the original
solution was 250 cm® but the titration was performed on 25.0 cm® and using a molar
mass of 214 for dichromate instead of 52 for chromium. Some answers appeared as a
jumble of numbers with much crossing out. Candidates should be reminded to set out
each step of a calculation clearly, writing a few words to explain what is meant.
Examiners try to give consequential marks where possible, but some candidates
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penalise themselves if their working is not clear. The majority of answers to (c)(ii)
referred to adding starch as it is too difficult to see the change from pale yellow to
colourless at the end-point. Although that is correct for many sodium thiosulphate
titrations, it is not relevant here. The majority of candidates did not notice that there
are Cr® ions in the solution and they had already noted the green colour of Cr(lll) in

(b).
Hints for revision

e Learn all the reagents and conditions for the organic chemistry reactions, including
those in Units 2 and 4.

e Practise drawing the organic chemistry mechanisms until you can draw them
accurately with curly arrows starting and finishing in the correct positions and with
correct intermediates or transition states.

e Set out all calculations clearly, using a few words to explain what you are doing at
each step.

e Read the questions carefully to ensure that you are writing down what is asked for.

e Check your work carefully to make sure that you do not miss out parts of questions
and have not made careless errors.
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6246/01 (Coursework)

General

It is a credit to both the moderators and to centre assessors that the implementation
of the assessment scheme has steadily improved over the past few years. Suggestions
made in the E9 feedback have been accepted, centres have increasingly used Edexcel
exercises rather than centre-designed ones and the organisation of the sample sent
to the moderator is good from most centres. Centres that have received reports with
no negative comments may assume that they are implementing the scheme correctly
and that their marks will not be altered. Those centres with reports that list some
shortcomings need to take action to address these.

Although the 9080 scheme has only one more year to run, centre assessors should be
aware that many procedures in the current scheme will be carried forward into the
new scheme. It remains vital, therefore, that assessors are aware of what is
expected of them if they are to assess their students fairly and rigorously. Points
made in this report should be noted and acted upon if appropriate.

Comments on the administration of the scheme

There follows a list of points made in response to work seen from a few centres in
this session.

e Record cards are no longer valid Edexcel documents. They have been replaced
with record sheets a copy of which has been included in previous Examiners’
Reports. The 2005 Examiners’ Report is available on the Edexcel website under
Chemistry GCE at

http://www.edexcel.org.uk/VirtualContent/48112/8080 9080 rep sumO05.pdf
The A2 record sheet is on page 37 and may be printed off and copied.

e The sample of work sent to the moderator should include only the work for each
candidate that has counted towards the total mark. Moderators will not even look
at any extra work included in the sample.

< When carrying out the planning exercise for ability A, students must not have
access to any books or notes. They may be made aware of the general area of the
specification on which a planning exercise is to be set in time to familiarise
themselves with the chemistry involved.

* It remains essential for ability B assessments that the candidate’s expected value
of titre or temperature is written alongside his or her actual value. The
moderator can only check the award of accuracy marks if the expected value is
given.

Comments on the assessment exercises.

All of the 9080 assessment exercises have proved to be reliable and to give students
the chance to gain high marks if they are competent laboratory chemists. Although
the moderators are aware that, in some centres, there is a lack of time and
resources it is obvious that the more assessment opportunities students are given the
higher their likely final mark. Most candidates complete between 5 and 7
assessments but 9 or 10 are not uncommon. It is, of course, necessary to submit work
only for the exercises the marks for which have been counted in the mark profile.
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Summary

The moderators thank centre assessors, technicians and candidates for making the
assessment scheme run so smoothly for another year.

The present scheme will operate unchanged for candidates beginning A2(9080)
Chemistry in September, 2008. In September, 2008, a new specification will be
introduced for candidates beginning AS Chemistry. Details of the new specification
may be seen on the Edexcel web site at
http://www.edexcel.com/gce2008/chemistry/9CH01/Pages/adv.aspx

Hints for carrying out coursework

. When you calculate a mean titre give this to the nearest 0.05 cm?®. eg if the
mean is 24.344 cm® this is better written as 24.35 cm® since it is not possible to
read a burette to more than the nearest 0.05 cm®

. When recording that a precipitate does not dissolve in excess reagent state that
the “precipitate in insoluble in excess” not just that the precipitate is
“insoluble™.

. When you are allowing a volumetric pipette to empty remember that a small
volume of solution should be left behind in the tip of the pipette.

. Make sure that you understand the difference between giving an answer to, for
example, three significant figures and three decimal points. A calculated molar
mass, for example, may be calculated as 87.813 to three decimal points. This is
87.8 to three significant figures.
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6246/01A (Practical Test)

General

For the second time a titration was included in the summer 9080 practical test. It
remains essential that home centres check the volumetric solutions upon receipt
from the supplier. If there are any problems with the chemicals supplied there is
time for Edexcel to take appropriate action or to advise the centres concerned on
the best course of action. It also remains vital that international centres make up the
solutions exactly as described in the Instructions and carry out the quantitative
exercise using the same solutions as their candidates. When an international centre
has its candidates divided into different groups each with a different supervisor’s
report the centre must make clear to the examiner which report relates to which
group of candidates.

The Instructions and copies of the question papers issued to centres in advance of
the examination are strictly confidential and are for the eyes of the Head of
Chemistry only. The Candidate Information included with the Instructions is the only
information that may be divulged to candidates. If an examiner has any concerns that
this condition has been breached then his or her suspicions are passed to Edexcel.

Question 1

The manganate(Vll)-iodine-thiosulphate titration proved to be reliable giving
candidates the chance to gain high marks for accuracy and consistency. Many did so
by averaging titres within a range of 0.20 cm® and recording a mean titre within 0.20
cm?® of the examiner’s value. Volumes in Table 1 should be recorded to the nearest
0.05 cm® as should the mean titre. The calculation in (b) was fairly demanding but
generally well answered. The mole ratio of 1:5 for manganate(VIl) to thiosulphate
was sometimes confused by including a factor of two. The instruction to give the
concentration of sodium thiosulphate to three significant figures was sometimes
misunderstood. For example if the concentration was calculated as 0.1103 mol dm™
this should have been written as 0.110 mol dm>.

Question 2

All tests generally gave the expected observations at least to some candidates in
most centres. The precipitates in tests (a), (b) and (e) did dissolve in excess of the
reagent added providing candidates gently shook the test tubes in order to mix the
reagents. It was not possible to infer that zinc alone was the cation present in (a)
since a number of other cations will give the same observations. A complete
inference was that the cation might be zinc or aluminium or lead(ll). Inferences of
cations that would give the observations but are not in the specification such as
cadmium or antimony were ignored rather than penalised. Presumably candidates are
using books or notes that list these cations. If so, teachers are advised to explain to
their candidates that the practical test will only ask them to carry out tests involving
cations that are clearly in the specification. Compound D actually contained two
cations although candidates were not required to identify the potassium cation. The
green precipitate formed in (e) was missed by those candidates who recorded only
that a green solution turned yellow.
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Question 3

Almost all candidates recorded a yellow precipitate in (a). The expected observation
in (b) was that the orange solution would not change colour since no oxidation
occurred. The pale yellow precipitate of iodoform in (c) was recorded by most
candidates. Since E had already been identified as a ketone it was incorrect to infer
that it could be a methyl secondary alcohol as a result of the observation in (c). The
positive charge was frequently omitted from the formula of the species given in

(d)(ii).
Question 4

The planning question proved to be quite straightforward for those candidates who
began by adding aqueous sodium chloride as instructed then adding the identified
silver nitrate to the remaining four solutions. Some candidates chose to mix pairs of
solutions then to describe possible observations for all combinations. In many cases
these plans were given little credit since they assumed the identity of at least one
solution. In other cases, however, the plan would have worked in the laboratory so
was given maximum marks providing it was clearly described and the tests were in a
logical order.

Hints for revision

e In observation-inference questions make sure that your inference builds on
previous ones.

 When answering a planning question read the question carefully and follow any
conditions imposed on you. For example if you are not allowed to use “any other
chemicals” then you must not do so!

« When you calculate a mean titre give this to the nearest 0.05 cm®. eg if the mean
is 24.344 cm® this is better written as 24.35 cm? since it is not possible to read a
burette to more than the nearest 0.05 cm®

e When you are allowing a volumetric pipette to empty remember that a small
volume of solution should be left behind in the tip of the pipette.
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6246/01B (Practical Test)

General

For the second time a titration was included in the summer 9080 practical test. It
remains essential that home centres check the volumetric solutions upon receipt
from the supplier. If there are any problems with the chemicals supplied there is
time for Edexcel to take appropriate action or to advise the centres concerned on
the best course of action. It also remains vital that international centres make up the
solutions exactly as described in the Instructions and carry out the quantitative
exercise using the same solutions as their candidates. When an international centre
has its candidates divided into different groups each with a different supervisor’s
report the centre must make clear to the examiner which report relates to which
group of candidates.

The Instructions and copies of the question papers issued to centres in advance of
the examination are strictly confidential and are for the eyes of the Head of
Chemistry only. The Candidate Information included with the Instructions is the only
information that may be divulged to candidates. If an examiner has any concerns that
this condition has been breached then his or her suspicions are passed to Edexcel.

Question 1

The manganate(Vll)-iodine-thiosulphate titration proved to be reliable giving
candidates the chance to gain high marks for accuracy and consistency. Many did so
by averaging titres within a range of 0.20 cm® and recording a mean titre within 0.20
cm?® of the examiner’s value. Volumes in Table 1 should be recorded to the nearest
0.05cm? as should the mean titre.

The calculation in (b) was fairly demanding but generally well answered. The mole
ratio of 1:5 for manganate(VIl) to thiosulphate was sometimes confused by including
a factor of two. The instruction to give the concentration of potassium
manganate(VIl) to three significant figures was sometimes misunderstood. For
example if the concentration was calculated as 0.02013 mol dm™ this should have
been written as 0.0201 mol dm.

Question 2

All tests generally gave the expected observations at least to some candidates in
most centres. The precipitates in tests (a) and (f) did dissolve in excess of the
reagent added providing candidates gently shook the test tubes in order to mix the
reagents. It was not possible to infer that aluminium alone was the cation present in
(a) since a number of other cations will give the same observations. A complete
inference was that the cation might be aluminium or zinc or lead(ll). Inferences of
cations that would give the observations but are not in the specification such as
cadmium or antimony were ignored rather than penalised. Presumably candidates are
using books or notes that list these cations. If so, teachers are advised to explain to
their candidates that the practical test will only ask them to carry out tests involving
cations that are clearly in the specification.

It was expected that candidates would infer aluminium as the cation in (b) after
recording that the solution turned Universal Indicator red. Although the effect of
adding ammonia solution to aqueous copper(ll) ions in (f) has been tested in previous
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papers many candidates missed the pale blue precipitate instead going straight to a
deep blue solution.

Question 3

Almost all candidates recorded a yellow precipitate in (a). The expected observation
in (b) was that the orange solution would not change colour since no oxidation
occurred. The pale yellow precipitate of iodoform in (c) was recorded by most
candidates. Since J had already been identified as a ketone it was incorrect to infer
that it could be a methyl secondary alcohol as a result of the observation in (¢). The
positive charge was frequently omitted from the formula of the species given in

(d)(ii).

Question 4

The planning question proved to be quite straightforward for those candidates who
began by adding aqueous sodium sulphate as instructed then adding the identified
barium chloride to the remaining four solutions. The examiners had assumed silver
sulphate would not form as a precipitate on adding aqueous sodium sulphate to the
silver nitrate solution but some candidates reasonably stated that a faint precipitate
would form so allowing the silver nitrate to be identified. Credit was given for this.
Some candidates chose to mix pairs of solutions then to describe possible
observations for all combinations. In many cases these plans were given little credit
since they assumed the identity of at least one solution. In other cases, however, the
plan would have worked in the laboratory so was given maximum marks providing it
was clearly described and the tests were in a logical order.

Hints for revision

e In observation-inference questions make sure that your inference builds on
previous ones.

e When answering a planning question read the question carefully and follow any
conditions imposed on you. For example if you are not allowed to use “any other
chemicals’ then you must not do so!

« When you calculate a mean titre give this to the nearest 0.05 cm®. eg if the mean
is 24.344 cm? this is better written as 24.35 cm? since it is not possible to read a
burette to more than the nearest 0.05 cm®

e When you are allowing a volumetric pipette to empty remember that a small
volume of solution should be left behind in the tip of the pipette.
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6246/01C (Practical Test)

General

An iron(l)-manganate(VIl) titration was included in the summer 9080 practical test
for the first time. Centres prepared the volumetric solutions and carried out the
titration according to the Instructions. When a centre has its candidates divided into
different groups each with a different supervisor’s report the centre must make clear
to the examiner which report relates to which group of candidates. This was not
always the case this year.

The Instructions and copies of the question papers issued to centres in advance of
the examination are strictly confidential and are for the eyes of the Head of
Chemistry only. The Candidate Information included with the Instructions is the only
information that may be divulged to candidates. If an examiner has any concerns that
this condition has been breached then his or her suspicions are passed to Edexcel.

Question 1

The titration proved to be reliable giving candidates the chance to gain high marks
for accuracy and consistency. Many did so by averaging titres within a range of 0.20
cm?® and recording a mean titre within 0.20 cm?® of the supervisor’s value. Volumes in
Table 1 should be recorded to the nearest 0.05 cm?® as should the mean titre. The
calculation in (b)(i) was fairly demanding but generally well answered. The mole
ratio of 5:1 for iron(ll) to manganate(VIl) was sometimes reversed. The instruction to
give the concentration of iron(ll) to three significant figures was sometimes
misunderstood. For example if the concentration was calculated as 0.1043 mol dm™
this should have been written as 0.104 mol dm™.

Question 2

The precipitates in tests (a), (b) and (e) did dissolve in excess of the reagent added
providing candidates gently shook the test tubes in order to mix the reagents. It was
not possible to infer that zinc alone was the cation present in (a) since a number of
other cations will give the same observations. A complete inference was that the
cation might be aluminium or zinc or lead(ll). Inferences of cations that would give
the observations but are not in the specification such as cadmium or antimony were
ignored rather than penalised. Presumably candidates are using books or notes that
list these cations. If so, teachers are advised to explain to their candidates that the
practical test will only ask them to carry out tests involving cations that areclearly in
the specification.

Although the effect of adding ammonia solution to aqueous copper(ll) ions in (e) has
been tested in previous papers many candidates missed the pale blue precipitate
instead going straight to a deep blue solution.

Question 3

Almost all candidates recorded a yellow precipitate in (a). The expected observation
in (b) was that the orange solution would not change colour since no oxidation
occurred. The pale yellow precipitate of iodoform in (c) was recorded by most
candidates. Since T had already been identified as a ketone it was incorrect to infer
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that it could be a methyl secondary alcohol. There was some misunderstanding as to
which of the lines on the mass spectrum in (d) was due to the molecular ion. In (i)
some candidates listed the m/e values of the ions giving the three most prominent
lines. The positive charge was frequently omitted from the formula of the species
given in (d)(ii).

Question 4

The planning question proved to be quite straightforward for those candidates who
began by adding aqueous sodium chloride as instructed then adding the identified
silver nitrate to the remaining four solutions. Some candidates chose to mix pairs of
solutions then to describe possible observations for all combinations. In many cases
these plans were given little credit since they assumed the identity of at least one
solution. In other cases, however, the plan would have worked in the laboratory so
was given maximum marks providing it was clearly described and the tests were in a
logical order.

Hints for revision

e When you are asked to suggest the identity of a cation following an observation
you need only include ions that are listed in the specification.

« Always record burette readings to the nearest 0.05 cm® even if the level of
solution is exactly on a calibration mark. For example do not record 24.40 cm® as
24.0 cm®.

« When you calculate a mean titre give this to the nearest 0.05 cm®. eg if the mean
is 24.344 cm? this is better written as 24.35 cm? since it is not possible to read a
burette to more than the nearest 0.05 cm®

e When a precipitate dissolves in excess reagent state this clearly. For example
record that “the precipitate dissolves in excess ammonia to form a deep blue
solution” when excess ammonia solution is added to a precipitate of copper(ll)
hydroxide.
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