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Introduction
The paper seemed to work well. Nearly all parts of questions were attempted. There was no
evidence that candidates did not have time to complete the paper.
There were several rather different styles of question, which seemed to work very well.
Candidates familiar with setting up experiments were able to handle them successfully.
There were many candidates who had been thoroughly prepared by their centres, and had
carried out the practical work. This led to some good responses which was a privilege for
examiners to see.
As a result there were many marks above 80% which was pleasing. At the same time,
there were centres where the candidates showed little knowledge of practical aspects of the
course, so their candidates received rather low marks.
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Question 1 (a)
This was a gentle start which was answered successfully by nearly everyone. As usual with
colour questions it was important to give one (correct) colour. Green was by far the most
popular correct answer.

Examiner Comments

Notice how the candidate has given two colours,
which was allowed for this combination on this
occasion but it is not good practice.

Examiner Comments

A common wrong answer caused by
confusion with the dichromate(VI) ion.
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Examiner Tip

When a colour is asked for, a single
colour will always suffice.

Question 1 (b)
This proved more challenging. Few gave incorrect colours but the initial mark was often lost
for first recognising that a precipitate was formed. There was often confusion as to what
happens in excess sodium hydroxide. It is sad to see candidates giving the correct answers
but losing marks by giving incorrect additional information. The question asked what you
would see so formulae were not required but if given had to be correct.

Examiner Comments

An adequate fully correct answer.

Examiner Comments

The first mark is lost as there is no mention of
state.The second statement is untrue. If it had
said ‘it dissovles in excess sodium hydroxide’
then the second mark would be given.
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Question 1 (c)
In this question, a formula was required for the first mark. Though some answered
correctly, there were many incorrect formulae. Most common was CrO4-, followed by various
attempts at a dichromate(VI) ion. The reaction type was best described as what happened
to chromium - oxidation, though redox was acceptable.
A surprising number of candidates introduced sulphate or iodide as their first answer.

Examiner Comments

The question has not been read sufficiently carefully.

Examiner Tip

Read the question twice (RTQ2).

To produce this ion chromium has been oxidized.

Examiner Comments

This formula for the ion was the most common error.
A little thought would show this is extrmely unlikely
as chromium only has six outer shell electrons.
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Examiner Tip

Check each answer for errors
like this.

Question 2 (a)
The first two parts of this question did not trouble those experienced in the practical work.
(a) This produced the full range of marks from 0 to 4 with almost equal frequency. There were
instructive errors in each piece of apparatus. It was common to see platinum electrodes in either or
both of the half cells. On this occasion charges on electrodes or the wrongly named cathodes and
anodes were ignored but candidates need to be careful in future to give such information correctly.
The salt bridge needed to be filter paper soaked in solution C or saturated potassium nitrate solution.
Of course a tube of saturated potassium nitrate solution in agar gel would work but was not given in
the listed available apparatus. The high resistance voltmeter or X needed to be connected between
the two electrodes. Other instruments were chosen, often in combination. Additional power supplies
were included. None of which were acceptable.

Examiner Comments

Half cells are fine.
The voltmeter is incorrect - it would not measure
the maximum ‘pull’ on electrons.
The salt for the filter paper is not given.

Examiner Tip

After each experiment, try to recall
the essential features by sketching a
diagram like this one correctly.
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Question 2 (b)
(b) The first part, (i), was fairly straightforward, though about half the candidates made
errors. Answers of +0.45 V and +1.13 V were common.
(ii) This novel calculation was surprisingly well done. As often happens, candidates who
reduced the number of significant figures before the end of the question got the wrong final
answer and lost a mark. Many others did not know how to invert a natural logarithm, and
simply took the natural logarithm. Some chose to use the inverse of log10.

Examiner Comments

The first part is fine.
The second part gets the wrong value for
ln[Fe2+] and gets no transferred error as
they should get 0.977 mol dm-3.
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Examiner Tip

It is worth continuing answering a question, even
if you think you may have have made a mistake.
To go find x from ln x, use the ex button on your
calculator.

Question 2 (c)
This was on more familiar ground.
In part (i) the calculation of the titres was correct but many chose to choose the nonconcordant result of 22.80 in their mean calculation. Transferred errors from erroneous
results were allowed, as usual.
(ii) This was surprisingly difficult. Many attempted to give the colour at the end point, when
the colour change at the end point was clearly needed.
(iii) Despite being given the left hand side of the reaction equation (given to try to reduce
consequential errors later), the completion of the equation was challenging. The final
oxidation of manganese was not well known, though the simple rule that the stable lower
oxidation state after chromium in the first transition series is +2 should have helped.
(iv) The calculation of concentration of the iron(II) sulfate was successfully achieved by 80%
of candidates. Again, candidates who reduced the number of significant figures before the
end of the question got the wrong final answer and lost a mark. Some muddled the titre and
pipette volumes in the first and last steps. Some divided by five instead of multiplying by
five. There were some candidates who rewrote the left hand side of the reaction equation,
which is not a good idea.
(v) Some misread the question and did not calculate the percentage difference, but
generally answers were consistently with correct answers part (iv).
(vi) The error in the pipette was usually correctly calculated, though some chose to double
or treble the accuracy value. The common error in the burette calculation was to fail to
multiply the accuracy by two. It was also common to see the pipette volume used, rather
than the mean titre, in the burette calculation.
(vii) The term ‘comment on’ is important and means ‘relate your knowledge of chemistry’
to the values. Some statement relating to the percentage difference to the apparatus
uncertainty was required.
(viii) There were many nebulous answers about measurements here. Less than half the
candidates realised that iron(II) would be oxidized by oxygen in air, which is surprising, as
this is a common problem with lower oxidation states of transition elements.
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Examiner Comments

Notice the incorrrect inclusion of the outlying titre in part (i).
(ii)

and (vii) these are fine.

(iii)

The candidate is unable to identify any of the products in the
equation.

(iv)

and (v) the transferred error from (i) is allowed for full credit.

(viii) The common error.

Examiner Tip

Practice these types of calculation.
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Question 3 (a) (i)
The test with Brady’s reagent was well known with very few candidates giving an incorrect
answer to part (a)(i). There were some who omitted the state of the product.

Question 3 (a) (ii)
In part (ii) it was best to say that G is an aldehyde or ketone, though ‘it is a carbonyl
compound’ was accepted. Just ‘contains C=O’ was insufficient as this includes many other
compounds.
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Question 3 (b) (i)
The result of the Tollens’ test in (b)(i) was remembered well, but the chemicals and
conditions gave problems.
The usual method to make Tollens’ reagent is to add a few drops of sodium hydroxide to
silver nitrate solution to form a precipitate of silver oxide which dissolves as ammonia
solution is added. It was not necessary to mention the sodium hydroxide this time.
The condition of heat was dependent on the correct reagents. Heat under reflux was not
acceptable.

Examiner Comments

This is an interesting answer.
Silver chloride with ammonia might work, but it is
not Tollens’ reagent.
Heat is not mentioned so the third mark is lost.
The formation of a silver mirror is described well.

Examiner Tip

Learn how to make up important
solutions, like Tollens’ reagent.
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Question 3 (b) (ii)
The name of the group ‘ketone had to be given in (ii) as the question did ask for the name
of the functional group.

Question 3 (c) (i)
Like part (a)(i) the positive result of the iodoform test was well known, though again some
omitted the state.

Question 3 (c) (ii)
The significance of the postive iodoform test was not well known. ‘Methyl ketone’ was the
correct deduction within the context of this question.
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Question 3 (d)
This produced all marks between 0 and 3 with almost equal frequency. The first mark
was easiest to achieve, though many gave ‘one environment’ alone which was penalised.
The second mark was more rarely awarded, despite two answers being acceptable. The
significance of the lack of splitting was the best way forward. The third mark was more
straightforward.

Examiner Comments

This is a fairly typical response of an E grade candidate.
They deduced the formula correctly, but were unable
to explain the significance of the single peak in the
spectrum.
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Examiner Tip

Know that the number of peaks is
related to the number of hydrogen
envirnoments and how the splitting
depends on the numbers of
hydrogens on adjacent carbons.

Examiner Comments

A typical 2 mark answer.
The candidate has the correct formula, recognises
the significance of the single peak, but does not
realise the significance of no splitting.
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Question 3 (e) (i)
This had been asked on a previous occasion and was often correctly answered. Spurious or
irrelevant advantages were often given like ‘more efficient, ‘more effective’, or ‘increases
yield’. The key advantages are that it is faster and produces a drier product.

Question 3 (e) (ii)
Though this type of question has been asked before, it was surprisingly badly done.
Side-arm flasks are clearly unfamiliar.
The need for a pump and a seal between the Buchner funnel and the flask was not
recognised.
The problem was the lack of a seal. Some connected a tap directly to the side-arm.
Hirsch funnels were an alternative to Buchner funnels of course, but in both the filter paper
needed to be labelled and horizontal. Sintered glass is of course an acceptable alternative as
a filter in the funnel if labelled as such.

Examiner Comments

This is a good simple diagram.
The candidate has been slightly fortunate, as the
seal is not perfect - part of the bung is missing,
but this was deemed sufficient.
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Question 3 (e) (iii)
A familiar question, this produced a full range of marks with equal frequency.
In the dissolving step the’ minimum volume’ of ‘hot’ qualifications of the solvent were often
missed from the first marking point.
The hot filtering step was often omitted, or misunderstood as removing soluble rather than
insoluble impurities from the second marking point, as were the need for cooling for the
second marking point.
The subsequent filtering was also omitted, as was the qualification of the washing solvent as
‘cold’ and ‘minimum volume’ for the third marking point.
In the final marking point candidates often failed to say how they would dry the product or
decided to add an anhydrous substance to the product.
There were many muddled and jumbled answers, repeating steps like heating, filtering,
washing and drying. Some even dried the filtrate.
There were also very weak answers which muddled liquid and solid purification methods
often referring to both.

Examiner Comments

A very weak and muddled response, the canididate
confuses solid and liquid purifications.
Learn the verbs for the purificaton af a solid and a liquid.

Examiner Tip

For a solid; dissolve, filter hot, cool,
filter wash and dry. Then hang the
detail on them.
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Question 3 (e) (iv)
Common errors were to measure the boiling temperature or check the melting point of the
ketone, rather than the derivative, in a data book.
Checking data using the internet was allowed, though in future perhaps ‘check with a
reliable internet site’ will be required.

Examiner Comments

The candidate has muddled melting temperature
and boiling temperature determination.
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Paper Summary
Advice to candidates
Treat practical work in the same way as theory. Learn the work thoroughly, including
reasons for methods used.
• Read the question.
• Practice calculations.
• Do not round up numbers to the correct number of significant figures before the final
answer. Remember NAUTE, no approximations until the end.

Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:
http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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