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Introduction
This paper was evidently accessible to most candidates as seen from the wide range of 
marks awarded and also provided opportunities for candidates to express their knowledge 
and understanding of topics from unit 4. There were no reports, nor any evidence seen of 
any candidates lacking the time to complete the paper. The mean of the multiple choice was 
high at just over 16/20 with Q5c and Q7b proving to be the most challenging. The ability to 
clearly explain key ideas and differences proved to be of great significance in determining 
how well a candidate performed on the paper. This was especially evident in such questions 
as Q13d, Q13eiii, Q14d, Q15c and Q15dii. In addition the sketches required for Q12c and 
Q15e were very discriminatory across the ability range.
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Question 12 (a)
A high-scoring question with the majority of candidates scoring both marks, clearly showing 
that this was a topic area/skill that candidates know well. It was very rare to see the 
omission of square brackets which was pleasing.

This is an example of an error that some 
candidates made, namely the inclusion of water 
in the expression for Ka. This was only penalised 
once.

Examiner Comments

Water should never be included in the 
expression for Ka.

Examiner Tip
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State symbols were not required and either 
H+ or the H3O+ ion were acceptable as seen 
here.

Examiner Comments

If state symbols are required then they will 
generally be asked for.

Examiner Tip
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Question 12 (b) (iii)
Over half of the total candidates scored two marks for two valid assumptions. The mark 
scheme made provision for four possible alternative assumptions. One of the assumptions 
often missed was that the hydrogen sulfide ion itself does not significantly dissociate which 
was disappointing since the candidates had been asked to write the expression for the 
second Ka and only some candidates gave this assumption.

The clip also shows the candidates answers to b(i) and (ii) in case there were any 
creditworthy comments made above. In reality this did not prove to be necessary as there 
were no candidates reported as having made such comments in this area.

This response scores two marks. It is good to see the 
layout showing three clear points made. However the 
assumption that the concentration of hydrogen ions 
is equivalent to the concentration of hydrogen sulfide 
ions is the same as stating that the hydrogen ions 
only come from dissociation of the hydrogen sulfide. 
Hence in this response the assumptions given as 1 
and 2 are essentially the same and score one mark. 
The assumption given as 3 is valid for another mark 
giving a total of two marks.

Examiner Comments

Care needs to be taken to ensure that 
what is perceived as two separate 
statements is not just one statement but 
made from a different perspective.

Examiner Tip
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Comments that made reference to the concentration of water were ignored. 
The candidates had already noted this point in their expressions of Ka and 
so it was viewed as neutral. The other two assumptions given are correct for 
two marks.

Examiner Comments
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Question 12 (b) (i)-(ii)
This was a straightforward question which has been similarly assessed on many previous 
occasions and three quarters of the candidates correctly calculated Ka and pH.

This clip begins with the candidates response to part (a) in case this had an influence on the 
answer given in parts (b)(i) and (ii). This was rarely the case.
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In part (b)(i) the correct answer is given as 
requested to three significant figures and both 
marks were awarded.
In (ii) there was no such requirement for 
significant figures but when used they must be 
correct. In this example it is entirely appropriate 
given the somewhat nebulous nature of pH 
readings, to give the final value to one decimal 
place and the mark was awarded.

Examiner Comments

Make sure that if a question requires a 
specific number of significant figures then 
these will be given but if not then make sure 
that any rounding carried out is also correct.

Examiner Tip
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This is an example of an incorrect rounding in part (b)(ii) because 
4.025.... if rounded correctly should be 4.03 and so this response did 
not score for this particular question.

Examiner Comments
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Question 12 (c)
This was a very effective discriminating question with the full range of marks awarded 
and allowing candidates of all abilities to gain at least some credit. A number of points are 
worthy of note:

•	 Four marks out of five were available in part (c)(i) for a monoprotic curve so that 
candidates who were unable to grasp the concept of a diprotic acid were still able to 
score well.

•	 Question instructions should be adhered to carefully as many candidates lost a relatively 
easy mark for not labelling their equivalence point despite being clearly told to do so.

•	 It was very clear from the beginning of this question that a relatively weak acid and not 
a strong acid was the subject of the question and so in a titration with a strong base 
there will not be a large vertical section. Examiners were given the generous guidance of 
penalising only those vertical sections of eight pH units or more.

•	 The equivalence point is midway in the vertical section and this should be understood 
even though some leeway was given in the mark scheme for this annotation.

•	 The question gave the starting pH value, and the final pH value can be easily determined 
for a strong base such as sodium hydroxide, thus the starting and end points for the 
curve should have been easily discernible.

Practise at drawing such titration curves is always advisable and well worth the investment 
in time and energy.
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This response scores 2 marks for (c)(i) and zero for (c)(ii).

There is no vertical section and 50 cm3 and there is no labelling of any equivalence point. In addition 
the final plateau clearly goes above the pH = 13 horizontal line which was penalised.

This means that there was one mark awarded for the vertical section at 25 cm3 and one mark for the 
general acid-base curve.

In part (ii) there is no mention of the pKa being the pH at half-equivalence point and this is the 
reason that this did not score.

Examiner Comments

The placement of any lines on a graph or sketch is very important. If a 
plateau needs to be drawn and there is concern over somewhat ‘shakey’ 
hands then the solution is to use a ruler.

Examiner Tip
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An example of a response where four out of five marks were scored for part (c)(i) for 
a monoprotic acid curve drawn corrrectly. In part (c)(ii) the mark was awarded for the 
reference to the pka value being the pH at the equivalence point.

Examiner Comments
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Question 13 (a) (i)
The mark scheme allowed for a large number of different possibilities and so it proved a 
useful discriminator.

It was not usual to see comments referring to ammonium chloride being toxic but this is not 
true. It was anticipated that candidates would select substances that were well-known to 
them such as ammonia and barium chloride, and where these were kept to, then generally 
the mark was awarded.

An example of a common erroneous comment 
about ammonium chloride that did not score.

Examiner Comments

Keep to substances which are familiar and 
for which the hazards and its associated 
precautions are well-known.

Examiner Tip



16 GCE Chemistry 6CH04 01

Question 13 (a) (ii)-(c)
Entropy calculations are generally very well done and this one was no exception. It is clearly 
a topic area that is taught to a high standard and clearly understood by candidates. Over 
80% of candidates were able to score seven or eight marks on this section.

The usual reminders apply, namely to take care with the consistent use of units and to give 
the correct number of reasons that the question asks for.
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Three marks were awarded for the correct answer with sign and units for part (a)(ii).
In part (a)(iii) the point about gases being made and so disorder increasing is made but there is no 
mention of the number of moles increasing and so only one mark was awarded for this part.

Parts (b) and (c) are carried out correctly for full marks.

Examiner Comments

The marks allocated to each question part often reflect the number of points that 
have to be made. Alternatively, as is the case here, the question has the number of 
reasons required in bold and so make sure that the answer given does match this 
requirement.

Examiner Tip
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As in the previous example all three marks were 
awarded for part (a)(ii) and one mark for part (a)(iii). 
However in the latter part the number of increasing 
moles is given but this time there is no mention of 
gases being produced.

In part (b) it was acceptable to give an answer in 
kilojoules as here but the units should have included 
K-1 and so one mark was lost for this omission. TE 
was applied in part (c) and so the mark was given 
even though the units are again incorrect.

Examiner Comments

Every time a question states to "include a 
sign and units in your answer" make sure 
that this is done and double-checked for 
accuracy.

Examiner Tip
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Question 13 (d)
The correct use of terminology clearly and effectively separated candidates of different 
abilities as the mean for a grade A candidate on this question was over one mark greater 
than a candidate at grade E.

When referring to negative numbers it is unclear what exactly is meant when a statement 
is made that the number is "smaller" or "decreases" because although -10 is less than -5 
the number is 'larger'. Hence those candidates who answered in terms of 'less negative' or 
'more positive' were credited but not those who just stated that the value of the netropy of 
surroundings got "bigger".

The assumption that the entropy of the system or the enthalpy change was unchanged was 
also more commonly seen in responses of better quality.

This response states that the entropy of the 
system change is very small but this is ambiguous 
and so did not score. There is the correct 
terminology used with respect to the entropy of 
the surroundings becoming less negative and 
subsequently that the total entropy increases, so 
two marks awarded.

Examiner Comments

When referring to negative numbers 
the best term that can be used is their 
'magnitude' as this is unambiguous.

Avoid terms such as small or bigger unless 
substantiated.

Examiner Tip
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This is an example of a response where the entropy of the surroundings 
is referred to as getting smaller but with negative numbers this can mean 
different things as previously stated and so this mark was not awarded. The 
rest of the response is valid and two marks awarded.

Examiner Comments
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Question 13 (e)
The three questions of part (e) gave a good spread of marks and served to differentiate 
between candidates of different ability.

In part (i), while the inverse of logarithms to the base 10 is not unusual, the inverse of 
a natural logarithm is somewhat novel to candidates and so it tended to be only some 
candidates who could successfully complete the task. On rare occasions, the process was 
carried out well but then a rounding error appeared and this was obviously disappointing.

It is vital that candidates have some grasp of 'what the numbers mean' and credit was 
not given for candidates stating in part (ii) that the value of the equilibrium constant was 
"small".

The answer required in part (iii) again needed a comment about negative numbers and so 
the earlier points made about the care needed with expressions also applies here. 
Occasionally candidates omitted any comment about the second part of the question, 
namely the trend of hydroxide solubility down group 2. This is another reminder that 
candidates should re-read the question in order to make sure that the answer given 
addresses all that is required.
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In this example the candidate has correctly calculated the equilibrium constant in part (i).

However in part (ii)candidates needed to demonstrate an understanding of ‘what the numbers mean’. 
It was insufficient to simply state that the value was “very small” because depending on your point 
of reference this can be different things. For example 100 can be viewed as very small compared to 
the Avogadro constant but alternatively viewed as very large compared to the Ka calculated earlier in 
this exam paper. Only a few candidates gave the position of equilibrium as the point of reference and 
stating that the reactants predominate.

In part (iii) the issue arises again when referring to negative number that it is insufficient to simply 
state that the value is just ‘smaller’ and so on, although in this response the trend in hydroxide 
solubility is given correctly for one mark.

Examiner Comments

Always have an understanding of ‘what the numbers mean’ in the context given 
and do not use ambiguous terms such as big or small unless a clear point of 
reference of comparison is given.

Examiner Tip
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In part (i) any units given were ignored on this occasion and so the correct figures given scored the 
mark.

This candidate in part (ii) does justify the meaning of “very small” by referring to the predominance 
of the reactant barium hydroxide, which gains the mark.

In addition the clarification of the lowering of the entropy change for calcium hydroxide is given in 
brackets and so with the correct trend for hydroxide solubility, both marks were awarded for part (iii).

Examiner Comments
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Question 14 (a)
This proved to be the most challenging question on the paper and had the lowest mean 
score with only approximately 20% of candidates gaining the mark. It was not uncommon to 
see answers from candidates that seemed to have some idea of the point being tested but 
their ability to clearly express themselves was lacking. The crucial issue is that the amount 
of phenol must be small so that it is all used up during the initial rate period before the rate 
of the reaction changes.

There were a large number of responses seemingly applying the 'scatter gun approach' and 
mentioning a number of effects with the vain hope that one of them might be right. This 
serves as a useful reminder to candidates that when a practical activity is carried out that 
they fully understand the purpose of each step in the procedure.

This is an example of a response that did 
gain the mark. However the last sentence 
is questionable because after the initial rate 
period the reaction does still proceed. Hence 
candidates need to be careful not to negate 
previously made correct comments.

Examiner Comments

The maxim 'less is more' often applies to answers 
given, as incorrect statements can negate correct 
ones. Hence care is needed to succintly answer the 
question and then move on to the next question.

Examiner Tip
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Question 14 (b) (i)
The need for clarity of language and expression throughout the paper was also evident on 
this question. There was a clear need to refer to the 'concentration' of the species referred 
to in the candidates' answers if the mark was to be awarded. This should be well-
appreciated by candidates since the subsequent rate equation question required the use of 
square brackets to represent concentration and there were no scripts reported that did not 
include these. It was acceptable to either refer to the bromate(V) and hydrogen ions as 
concentrations that would not change or to refer to the bromide ion concentration as the 
only one that should change.

An example of the frequently seen type of response 
which did not refer to the concentration of the 
species and so did not score.

Examiner Comments

The rate equation includes the concentration 
of species and so when investigating 
the rate of a chemical reaction it is the 
concentration of the species that must be 
referred to.

Examiner Tip
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Question 14 (b) (ii)-(iv)

In part (ii) the graphs were fairly well-drawn with many scoring full marks. The common 
errors were Omission of the value 2.75 to complete the table, which occasionally happened 
even though the point was plotted The lack of units on the axes or the lack of x10-3 on the 
y-axis Not extending the line through the origin Part (iii) was also high-scoring with first 
order being commonly identified and a suitable reason being given. Interestingly the reason 
given was often that the line went through the origin by some candidates who actually did 
not do this. Nonetheless the mark was awarded to avoid penalising twice. On rare occasions 
the order was given as zero which scored no marks for this part but TE was allowed in part 
(iv).

In part (iv) the subject of the rate equation was often given just 'hanging', that is, without 
the preface "rate=". This did not score. In addition a significant number of candidates that 
had correctly deduced the reaction order of the bromide ions suddenly changed it. These 
types of question frequently are part of a series of questions that naturally follow-on and so 
candidates should check that their answers match their earlier deductions. Writing units for 
rate constants remains an area that candidates need to practise as these were often further 
sources of error.
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Part (ii) was awarded two marks because there were 
two key errors. Firstly the table has the incorrect 
value inserted and secondly, the line is not extended 
to zero.

Part(iii) scores one mark for the reaction order 
with respect to bromide ion concentration but the 
justification is incorrect.

Part (iii) has hydrogen molecules instead of hydrogen 
ions but the units given are appropriate; the units 
were allowed in any order although dm9 mol-1 s-1 is 
preferred.

Examiner Comments

A simple and quick double-checking of the 
species in the question that are needed 
for the rate equation would have easily 
identified the error in part (iv) and so the 
practice of double-checking all work is 
very beneficial.

Examiner Tip
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The response to part (ii) scores all four marks. It is noted that the line just extends 
slightly short of the origin but within the tolerance of one small square.

Part (iii) is correct for two marks but there is no credit given for part (iv) because 
the candidate has not included the bromide ions, which they have just deduced in 
part (iii), and the units do not match either their rate equation nor the true one.

Examiner Comments
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Question 14 (c) (i)
It was pleasing to see that over 80% of candidates knew the term spectator ion or its 
meaning and so were able to gain the mark. Ionic equations are generally found to be very 
taxing for candidates but it would seem that at least the majority understand and can 
identify spectator ions.

Question 14 (c) (ii)
Again, a high-scoring question which demonstrates that the vast majority of candidates 
have a good grasp of the 'iodine clock' reaction and how starch is used as an indicator for 
reaction completion.

Either of these two statements would have been sufficient to 
have been awarded the mark.

Examiner Comments

This response is an example of where the situation 
has been misunderstood. While it is correct that 
iodine solution can be a pale yellow colour, the 
comment in the second bullet point has been missed 
namely that the "iodine produced preacts with the 
starch present".

Examiner Comments

Carefully read all of the information which 
precedes the question and those that 
follow it will use this information.

Examiner Tip
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Question 14 (d)
This question was an excellent discriminator and certainly gave marks across the whole 
range.

In part (i) responses of high quality stated that both time and temperature measurements 
would be needed to be taken. If mention was made in this section of temperature in kelvin 
(K) then this was noted for M1 in part (ii).

The first bullet point in part (ii) stated that the candidates should include how the data is 
processed. This requires that the temperature measured is converted into K before the 
reciprocal be taken. This M1 mark was the most frequently omitted mark but if present then 
it was most likely to be a high quality response.

The graph to be plotted was ln rate against 1/T and of course because rate is 1/t there was 
the potential for confusion between the two reciprocal values. Benefit of doubt was given 
when possible but at times it was clear that the candidate writing 1/T actually meant 1/t or 
1/time and so this was penalised. This is obviously a concern and the difference between 
these two should be continually stressed to candidates.

One mark in part (ii) was for either stating that the line of the graph was a straight line 
or via a drawing. Candidates need to appreciate that the use of words such as 'slope' or 
even 'line of best fit' do not necessarily mean a straight line and so these were viewed as 
insufficient on their own.

There was one generous mark for any reference to measurement of the 'gradient' but the 
sixth mark was for an explanation of the rearrangement of the expression to show how the 
activation energy can be determined. It was not sufficient to simply state that the equation 
was to be rearranged. In addition there was a need to show that the gradient, which is a 
negative number, should be mutliplied by a negative value of the gas constant. This served 
as a good discriminator and helped to identify high quality responses.
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There is no mention of temperature being measured in part (i) and so no mark was awarded.

The first paragraph in part (ii) is concerned with rate and ln rate, with no mention of temperature. In 
this instance benefit of doubt was applied when 1/T is used as since there is no clear comment that 
this is time, it was taken as 1/Temperature and the mark awarded. On the sketch of the graph the 
y axis seems to have ln k rather than ln rate but this was allowed. This means that the only missing 
aspect of the answer is the absence of the correct temperature units.

Examiner Comments

Check that any comments made in a written section do match those given in a 
drawing or sketch.

Examiner Tip
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This is an example of a response where it is clear that the use of 1/T does not mean 1/Temperature 
but is clearly stated as 1/Time taken and so loses the mark for the x axis.

There is no reference to the temperature conversion units of kelvin, nor is the rearrangement to give 
activation energy explained. Hence this response scores 3 marks for part (ii) and nothing for part (i) 
since temperature is not mentioned.

Examiner Comments

Make sure that the correct understanding of symbols is clear. Learn that the use 
of capital T is for temperature and the use of lower case t is for time.

Examiner Tip
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Question 15 (a) (i)
A lot of work was required of candidates for only one mark. The skeletal drawing of the ester 
group in the methyl salicylate proved challenging to many because on hydrolysis the other 
product to the carboxylate salt was often given as water. If methanol was correctly given, 
then the drawing of the sodium carboxylate salt also proved challenging. The charges on the 
salt were not essential but if given then they must be correct.

The formula of the sodium salt of methyl salicylate is correct and this 
candidate has given the skeletal formula for methanol which was acceptable. 
Hence the mark was awarded.

Examiner Comments

This is an example of a response that was 
penalised for the clear drawing of a covalent bond 
between the oxygen and the sodium. Of course 
the other product is also incorrect but the incorrect 
drawing of the organic product is worthy of note.

Examiner Comments

Single lines in formulae are always used to 
represent covalent bonds and care should be 
taken so that when used this is truly meant.

Examiner Tip
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Question 15 (a) (ii)
Many candidates will have done a similar practical preparing aspirin and a similar 
precipitation step is required so they could draw on prior experience. Even those who had 
not done such practical work could work out the step required but a significant number of 
candidates simply referred to the solution as being acidic or that the pH would be below 7 
without an explanation of how this would be determined. Use of a pH meter would have 
been a suitable suggestion. Similarly the reference to the use of an indicator was seen and 
this was acceptable as long as the appropriate colour change was given. In this instance the 
effect that this might have on the colour of the product was not a concern.

This is an example of a response which incorrectly 
refers to the use of a carbonate and the observation 
of bubbles. While this is the test for an acid, it 
would not work for this situation of determining 
when the acid is in excess and did not score.

Examiner Comments

Practical tests for substances are very 
important and should be well-learnt. 
However their suitability or otherwise can 
depend on the context used and so this 
should be kept in mind.

Examiner Tip

Here is an example of a response which, while correct, does not answer the 
question. It is true that if the sulfuric acid is in excess then the pH will be acidic 
but the question requires an answer which states how someone could tell that. 
This is not given and so this response does not score.

Examiner Comments
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Question 15 (b)
This question clearly states to explain the sparingly soluble nature of salicylic acid in terms 
of intermolecular forces. Most candidates correctly commented on the hydrogen bonding 
that can form between salicylic acid and water and so scored one mark. Only the top 10% of 
candidates commented on the London forces that exist between the rings of salicylic acid 
molecules and so hinder the solubility of salicylic acid in water. This is an area that 
candidates could benefit from greater consideration.

Although hydrogen bonds are referred to there 
is no explicit statement that these are between 
salicylic acid and water. Hence this mark was not 
awarded. The use of terms such as "hydrophobic" 
was ignored because the question clearly requires 
an explanation in terms of intermolecular forces.

Examiner Comments

Re-read the requirements of the question 
and then review the answer given to ensure 
that they match. If intermolecular forces are 
requested then either London forces, dipole-
dipole forces or hydrogen bonding would be 
expected to be named and commented on.

Examiner Tip

This is an example of a response that does make clear reference to hydrogen bonding 
between the salicylic acid and water which gains the mark. The statement that the 
benzene ring is non-polar is correct but does not go on to refer to the intermolecular 
forces that result from this and so the second mark is not awarded.

Examiner Comments
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Question 15 (c)
This was a question which discriminated well between candidates. Some candidates were 
only able to give one difference in the hydrolysis reactions of acid and alkali or none at all, 
while others were able to give two or even three differences. The most common difference 
identified was the reversibility of acid hydrolysis compared to the irreversibility of alkaline 
hydrolysis. The difference in the products was the second most common difference 
identifiied by only a few candidates who were able to state that the acid is a catalyst 
whereas the alkali is a reagent.

Bullet points or a numbering system are 
appropriate methods of clearly laying out 
an answer when a number of different 
points of comparison are required.

The layout of the answer is not clearly done to 
show three differences between acid and alkaline 
hydrolysis. However there are two correct differences 
given, namely the irreversible reaction with alkali and 
the formation of the carboxylate salt with alkali.

Examiner Comments Examiner Tip
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Question 15 (d)
Over both parts of this question there was a good spread of marks and proved further 
opportunity for differentiation between candidates.

In part (i) the reducing agent was usually correct, closely followed by the structure of the 
ethyl ester. Candidates should know that PCl5 and not HCl is used to convert a carboxylic 
acid group into an acyl chloride but this was frequently seen.

Part (ii) required two differences and so it was insufficient to make the statement that 
compound D would produce hydrogen chloride without also stating that salicylic acid 
would produce water. It was pleasing that the production of 'hydrochloric acid' rather than 
hydrogen chloride was very rarely seen. There were four differences allowed on the mark 
scheme so there was plenty of scope for candidates to gain both marks.

The layout is better in this response but unfortunately not 
the chemistry. The first bullet point cannot realistically be 
expected to be worthy of credit. The second bullet point 
gives the product of esterification using an acyl chloride 
which is needed in a subsequent question but does not 
score here. The third bullet point is also not relevant.

Examiner Comments

Avoid muddling answers to different 
questions.

Examiner Tip
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Part (i) is all correct in this response and scores three marks.

In part (ii) the identity of the steamy fumes is not given nor 
any comparison and so no credit given. The statement that "D 
occurs without a catalyst" implies that salicylic acid therefore 
does need a catalyst and so this was allowed as a comparison, 
thus one mark was awarded.

Examiner Comments

Clearly make a comparison when 
'differences' are required.

Examiner Tip
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This response scores two marks for part (i) as B and C are correct. The reference to the solvent for 
the reducing agent was not needed and the crossing out is clearly replaced.

In part (ii) this response is an example of where it is stated what compound D produces but not what 
salicylic acid produces. Both produce esters so that comment is not creditworthy. Hence no marks 
were given for this part of the question.

Examiner Comments
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Question 15 (e)
This was another very discriminating question based on the depth of description and 
explanation given by the candidates.

The first marking point on the mark scheme was for an explicit statement that there are 
three different proton environments in ethanol. Some candidates often implied this but did 
not state it, with the resultant loss of this mark. The quality of language was also evident in 
the way that the (n+1) rule was explained which was the third marking point on the mark 
scheme.

The mark for the "ratio of the areas under each set of peaks" was often not awarded either 
because the candidate did not refer to it anywhere in their answer or gave the ratio as 3:2:1 
without clearly identifying what the numbers referred to. The explanation could have been 
given in a paragraph or from a diagram and both were equally seen.

The splitting pattern and chemical shifts of the sets of peaks were usually evident from the 
NMR sketch. The drawings of triplet and quartet frequently 'left a lot to be desired' but this 
was not penalised. Occasionally the diagram contradicted the text which was disappointing 
and resulted in a loss of credit. The splitting pattern of a triplet, quartet and singlet were 
usually correct but the chemical shift of the quartet was frequently given too low a value so 
this mark was not awarded. Clearly further practice at reading the NMR charts is required.
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In this response at the end the area ratio is stated to be the same as the splitting pattern, namely 
3:1:4 which is clearly incorrect. Otherwise the response correctly addresses the question in a suitable 
manner so was awarded four marks.

Examiner Comments
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Question 15 (f)

There were two aspects to address in this question, namely why there is a single "signal" 
and why it is "very strong". It was insufficient to state that tetramethylsilane (TMS) had a 
single proton environment since many other molecules also have this, but would not give a 
strong signal. Similarly, vague or ambiguous terms such as TMS has "lots of" or "many" 
protons in an identical environment were not specific enough to score the mark. Sufficient 
detail and clarity of language were needed to achieve both aspects of the question.

This response was awarded three marks.

There is no mention or reference to the 'area ratios' 
of the peaks and so this mark is not awarded. Also, 
if the response is read carefully the candidate has 
written that the peak at chemical shift 3.7 is due 
to a "carbon" and not a hydrogen/proton and so a 
mark is lost.

Examiner Comments

An incorrect statement will negate a 
correct one.

Careful re-reading of all answers can 
eliminate or allow errors to be corrected.

Examiner Tip

This is an example of a response which did not 
score because the specific number of hydrogen 
atoms in TMS was not stated.

Examiner Comments

If a question has two aspects then be sure 
to address both of them in your answer. 
Questions towards the end of a question 
typically increase in demand so make sure 
that the answer given does also.

Examiner Tip
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Question 15 (g)
The majority of candidates knew the type of radiation used to create an NMR spectrum 
which was pleasing. However a wide range of different radiation types were seen from the 
full electromagnetic spectrum.

This response adds detail about why TMS is such a useful reference standard with respect 
to its non-toxicity but the aspect of the question about why the signal is ‘very strong’ has 
not been addressed. Hence the response does not score.

Examiner Comments

It would seem that this candidate is unsure which type of 
radiation is used in NMR spectroscopy and so has written 
two answers, neither of which is correct. However even 
if one of them had been correct, the incorrect response 
would have negated the correct one so this practice 
should always be avoided.

Examiner Comments

When one answer is required never 
give two answers.

Examiner Tip
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Question 15 (h)
Candidates of A Level standard need to be able to correctly use the Data Booklet and the 
good answers to this question were characterised by their clarity and by adhering to both 
the information required in the question and that given in the Data Booklet.

For example, it was not acceptable to give individual wave number values whether they are 
at the mid-point or not, because the peaks can be anywhere within the ranges quoted and 
not necessarily at some arbitrary point within that range.

In addition the question clearly asks for reference to the "relevant groups or bonds" and for 
these to be attributed to either salicylic acid or compound D. Hence if a response did not 
give all the detail required then both marks were not awarded.

This is an example of a response where the choice of infrared differences meant that either a brief 
answer was sufficient or a longer one.

The reference to the O-H peak/trough at 3300-2500 only needs a brief comment since a salicylic 
acid spectrum has one but is absent in a compound D spectrum. However both molecules will have 
a peak/trough in their spectra due to the C=O bond and so both wavenumber ranges, thus a longer 
answer is required to gain the mark. In this response both ranges are not given and so the second 
mark was not awarded.

Examiner Comments
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The candidate here has not given the wave number ranges for the relevant bonds in an infrared 
spectrum but has decided on a single numerical value. This was not acceptable because the peak or 
trough in the spectrum can be anywhere within that range and is not some 'middle figure'. Hence this 
response did not score.

Examiner Comments
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

•	 Lay out answers so that they match the demands of the question, such that if three 
assumptions or differences are required then organise the answer so that this is clearly 
expressed.

•	 Take careful note of all the information given and points made in the question 
introduction so that the answer composed fully addresses all the areas needed.

•	 When referring to the change of a negative number it is not sufficient just to state that it 
gets 'bigger' or 'smaller'. Either describe how its magnitude changes or that it becomes 
'less negative' or 'more negative' as appropriate.

•	 Make sure that abbreviations or symbols used are not confused, for example a capital 'T' 
is used for temperature whilst a lower case 't' is used for time.

•	 Data booklet infrared spectroscopy ranges should be quoted rather than the mid-point 
within such ranges.

•	 Avoid giving multiple answers to questions that require a single one since correct 
responses can be negated by incorrect ones.

•	 Always double or even triple-check answers so that any 'simple' errors can be identified 
and corrected, and to make sure that the answer given does address the question 
asked.
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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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