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Introduction

The majority of candidates found the paper accessible and were able to apply their knowledge of

the topics in the specification to familiar situations. However, candidates found it more

challenging when faced with questions in novel scenarios. These included, explaining the colour

changes of an indicator found in bubble bath, deducing conjugate acid base pairs given the Ka

values of two acids and explaining why a reaction stopped when a sample was removed from the

reacting vessel. Although calculation questions generally scored highly it was sometimes hard to

follow the working when candidates were faced with the unfamiliar context of calculating a

temperature change from an enthalpy experiment. There was no evidence of candidates running

out of time and there were very few pages left blank.

The most accessible multiple choice questions were Q07 (high resolution mass spectrometry),

Q10 (reaction orders) and Q13(a) (equilibria) and the least accessible were Q06 (pH), Q01(b)

(nucleophilic substitution) and Q02 (acyl chlorides).
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Question 14(a)

The majority of candidates scored well on this opening question; however, a number did not read

the information carefully enough. Some candidates failed to state the colour or explain why the

equilibrium shifted left and a very small minority had the equilibrium wrongly moving to the right.
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Here the candidate has explained how and why the equilibrium shifts and stated what they

would see. This excellent response scores both marks.
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This candidate has stated what they would expect to see but they have not explained why

the equilibrium moves so only one mark is scored. This was a common mistake.
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Question 14(b)i-iii

Although most candidates were able to give the correct expression for Kc in (b)(i), a few drew 
round brackets instead of square ones or used Cl instead of Cl2, both of which did not score. 
Calculating the number of moles at equilibrium proved to be slightly more problematic in (b)(ii) 
but there were a pleasing number of correct answers.

Most candidates were also able to correctly convert the moles at equilibrium to concentrations by 
multiplying by two and the majority were able to input their numbers correctly into their equation 
and determine a correct value for Kc with appropriate rounding and units in (b)(iii). However, 
some candidates lost a mark by incorrectly rounding or giving their answer to 4 or more 
significant figures and others were not careful enough transferring their tabulated values into 
their Kc expression.
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Here the candidate has used a single Cl instead of Cl2 so did not score.
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This candidate has given their final answer to four significant figures which lost a mark. This

was the most common error in this question.

When the question asks for an appropriate number of significant figures, it is important to

look at the minimum number of significant figures in all the data used.
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Question 14(b)iv

Although the majority of candidates correctly deduced the reaction was endothermic,

significantly fewer were able to explain the reason for the shift in the equilibrium position.
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This candidate demonstrates a good understanding of this reaction and excellent reasoning

so scores both marks.
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Here the candidate understood the reaction was endothermic but did not explain the

direction of movement. Instead they simply rewrote the part of the question about the Kc

value, so only one mark was scored.

Do not rewrite parts of the question in the answer and remember the command word

‘explain’ requires some kind of reasoning or justification.
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Question 15(a)i

Most candidates were awarded both marks here. The formula of the reagent was well known, the

name less so and a number of candidates lost the mark by giving the correct formula and the

incorrect name. The conditions were almost as well understood, but additional wrong

information such as 'heat under reflux' meant the mark was sometimes lost.
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A correct answer.
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Question 15(a)ii

Rather surprisingly this question proved much harder than expected with the majority of

candidates not scoring.

14 Int Advanced Level Chemistry WCH14 01



This was the most common wrong answer seen.
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This correct answer was rarely seen.
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Question 15(a)iii

Most candidates scored at least one mark on this question.

Rather surprisingly, it was common for just the name or the formula to be given despite the

question asking for both.

Other errors relating to the naming of the ester were also seen quite regularly, with methyl

propanaote and butyl methanonate being the main ones.
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This candidate has drawn the correct structure, but they have not counted the ester carbon

when deducing the name. The name methyl propanoate was quite a common wrong

answer.
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Despite the question asking for two pieces of information only one has been given.

Read the question carefully and ensure the answer covers all points.
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Question 15(a)iv

This reaction was particularly well understood by the majority of candidates.

Although errors were rare, they included suggesting HCl was a reagent rather than a product and

also converting the carboxylic acid into an ester.
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A fully correct response.
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Question 15(a)v

Most candidates knew how to construct this equation. However, missing an oxygen atom in the

salt, or missing a charge on the O lost some marks.
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A correct equation.
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A fully correct answer using carbonic acid instead of water and carbon dioxide as the

products.
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Question 15(b)

The unfamiliar context of this question meant that very few candidates scored all three marks.

Many simply did not follow the instructions, missing simple things like labelling the hydrogen

bond or missing off lone pairs or partial charges. A number of candidates also drew multiple

water molecules or multiple bonds to one water molecule which usually led to inaccuracies.
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A fully correct labelled diagram.
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This is a good attempt but they have not included the lone pair on the oxygen so a mark is

lost.

Read the question carefully and make sure all the points are covered in the answer.
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By drawing two hydrogen bonds from the same water molecule this candidate was unable

to get the correct bond angle of the upper hydrogen bond.
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Question 16

This six-mark question proved to be a good discriminator with a mean score of just over three

and the full range of marks seen. Common errors were not linking the number of proton

environments to the number of peaks in IP1 and 1P3 or not linking the m/z to the formula of the

fragments in IP6. Correctly identifying the splitting patterns of the propanal protons was found to

be the most challenging IP, with the majority of candidates suggesting a quartet instead of a

quintet split. A number of candidates also wasted time by quoting chemical shift value which

were unnecessary and ignored.
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Here the candidate has correctly stated there are three peaks for propanal as there are

three hydrogen environments so is awarded IP1. However, the splitting patterns are wrong

as they say a triplet, singlet and quartet, instead of two triplets and a quintet, so no IP4 is

awarded. This was a common wrong answer.
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This excellent answer gains all the IPs relating to proton NMR spectroscopy (IP1-IP4). They

also gain IP5 for the m/z of 58 for both compounds. However, IP6 is not awarded as the

peak at m/z 29 seen in the mass spectrum of propanal needs the formula of the fragment

and a positive charge. This was a common omission.
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Question 17(a)i-ii

The vast majority of candidates were able to write the Ka expression and calculate the pH of this

solution of ethanoic acid.
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A fully correct answer.
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Occasionally calculation mistakes were seen, but here the candidate was able to score a

transfer error mark for the correct conversion of the wrong hydrogen ion concentration to

pH in (a)(ii).
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Question 17(a)iii

There were plenty of correct options to choose from for this question and so candidates who

didn’t score were in a very small minority. One unusual error was to state that [H+] initial = [H+]

eqm.

A small number of candidates simply stated the definition of a weak acid which was insufficient,

whilst a few others appeared confused between weak and strong acids giving the assumption

that the acid fully dissociated.
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This was one of the possible correct answers as HA was an acceptable alternative to

ethanoic acid.
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Another correct alternative.
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Although not common some confused wrong answers like this were seen.

40 Int Advanced Level Chemistry WCH14 01



Question 17(b)i

This proved to be one of the most challenging questions on the paper. Although the majority of

candidates made a correct statement about the electron withdrawing nature of the chlorine

atom, only a very few were able to link this to the strength of the O-H bond or the stability of the

anion. Instead, many candidates just rewrote the question and stated the chloroethanoic acid

was stronger or commented on the relative magnitude of Ka or pKa, neither of which were

sufficient to score the mark.
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This excellent answer scores the mark as the candidate explains the nature of the chlorine

atom and the effect on the C-H bond.
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Another excellent answer.
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The candidate has made a correct statement about chlorine but they have not then

explained why it makes the acid stronger so the mark is not scored.
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The candidate has explained what chlorine does but has not explained why the acid loses a

proton easier so the mark is not scored.
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Question 17(b)ii

The majority of candidates had a reasonable understanding of conjugate acids and bases but a

lack of precision often cost marks. Missing a hydrogen on the protonated ethanoic acid or a lack

of one or both charges were common mistakes.

Candidates found identifying the conjugate acid/base pairs more challenging and some had B1

and A1 on the same side of the equation.
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A fully correct answer.
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The candidate has missed out a charge on the protonated ethanoic acid and numbered the

conjugate pairs incorrectly so no marks are scored.

When writing equations check that both the atoms and charges balance.
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The equation is correct but the candidate has not labelled the conjugate pairs so only one

mark is awarded.
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Question 17(c)

This question was a good discriminator with the full range of marks seen and an average score of

about two marks out of four. It was expected that candidates would tackle this buffer question by

calculating the number of moles of acid and salt or by calculating the concentration of the acid

and salt. However, a large number used the Henderson-Hasselbalch equation, despite it not

being in the Edexcel IAL specification. Although there were many fully correct answers, it was

often hard to follow some calculations and a confusion between moles and concentrations

sometimes made it hard to award transfer error marks. Those candidates who used the

Henderson-Hasselbalch equation were more prone to errors than candidates using one of the

other two methods.

A few candidates did not remember the Henderson-Hasselbalch equation correctly, some

confused Ka with pKa and others got the acid and salt ratio the wrong way round.
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Here the candidate has successfully used the concentration route to calculate the pH and

scores full marks.
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Here the candidate has successfully used the Henderson-Hasselbalch equation to calculate

the pH and scores full marks.
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This candidate has used the moles route and scores a mark for calculating the moles of acid

and salt. Whilst attempting to rearrange the equation to find the concentration of hydrogen

ions, they have wrongly used the Ka of chloroethanoic acid so no further marks are scored.
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Question 17(d)

This question was found to be challenging to the majority of candidates. Most were able to score

the first mark for the initial colour of the indicator in the acidic conditions found in the bubble

bath. However, very few candidates understood the chemistry involved when the bubble bath

was diluted with water. Many thought that adding the water caused a neutralisation reaction and

some even suggested it made the bath water alkaline. There were some very good answers seen

that covered all the scoring points and a few excellent responses that explained the significance

of pKin and how the ratio of the two coloured forms altered to produce the bath water colour

changes.
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This is an excellent answer. The candidate understands that when water is added dilution

takes place and the pH rises. They then relate the change in colour to the change in pH.

Int Advanced Level Chemistry WCH14 01 55



This candidate has scored a mark for the initial colour of the bubble bath. However, they

then suggest that adding water causes neutralisation and no further marks are awarded.

This was a very common error.
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Question 18(a)i

Rather surprisingly, this question was found to be challenging to many candidates.

Although a number made the correct deduction that the catalyst was no longer present in the

extracted sample, many incorrect responses such as quenching were seen. A number of

candidates also got the reaction confused and thought autocatalysis was taking place or

misidentified the catalyst as manganese(II) ions or manganate(VII).
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A correct answer.
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This was a common wrong answer.
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This was quite a common incorrect response. The candidate has confused this reaction with

autocatalysis.
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Question 18(a)ii

Most candidates deduced that there was a connection between the hydrogen peroxide solution

and the potassium manganate(VII) solution but very few were able to state the relationship

precisely enough to score the mark.
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A correct answer.
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This candidate knows there is some relationship between volume and concentration but

they are not equal to each other.
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This candidate knows there is a relationship between concentration and volume but has not

stated what the compounds are so the mark is not scored.

Make sure answers are not missing essential detail.
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Only about 10% of candidates scored this mark and this is an example of the range of wrong

responses that were seen.
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Question 18(a)iii-iv

Although some candidates used an awkward scale that made it more challenging to plot, the

graph in (a)(iii) was generally well plotted and a neat smooth curved line drawn. If a mark was lost

it was usually for missing or incorrect units on the axes. The constant half-lives of a first order

reaction were nearly universally recalled in (a)(vi) but fewer candidates managed to show them on

the graph or state their values.
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The candidate has plotted the graph correctly and used non successive half-lives to score

full marks.
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The candidate has lost a mark for the graph as they have not included the units for the

volume of potassium manganate(VII). This was a common error. Although they have

correctly drawn two successive half-lives at 15 and 7.5 cm3, they have not stated their values

so a mark is lost here too.
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Question 18(b)

Responses to this question were very varied. Only a minority of candidates made the link

between the number of H2O2 molecules in the slow or rate determining step and the order of

reaction to score both marks.

A much larger number of candidates could state the order for each reaction with respect to H2O2

or write the rate equation for each reaction to score one mark. Unfortunately, a significant

number of candidates did not understand the significance of the number of H2O2 molecules in

the slow or rate determining step to the order of reaction and were unable to score.
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The candidate has related the order to the number of molecules in the slow step and scores

both marks.
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The candidate has worked out the order of reaction for both mechanisms but has not

mentioned the number of molecules in the rate determining steps, so only one mark is

scored. This was a common response and only scored one mark.
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Question 19(a)

Most candidates found these calculations quite straightforward with many scoring full marks. In

(a)(i) and (a)(ii) the most common error was to miss off the factor of five for the number of water

molecules.

Any mistakes did allow transfer error marks in (a)(iii). The final calculation in (a)(iii) proved the

most challenging with many candidates missing out multiplying by 1000 and it was surprising the

number of candidates who gave a negative Kelvin value, despite this being impossible.
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A fully correct answer.
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Parts (a)(i) and (ii) are correct but in part (iii) the candidate has not multiplied by 1000.

Despite the fact that this is such a low temperature and cannot be correct, only one mark

was lost.

When doing entropy calculations pay particular attention to the units and check the final

answer to see if it is possible.
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Part (a)(i) is correct but in part (ii) the candidate has made a mistake in the calculation so a

mark is lost. However, this figure is correctly used in part (iii) and all three marks are scored

through transferred error.
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Parts (a)(i) and (ii) are correct. In part (iii) the candidate has done the calculation correctly but

has given the wrong units so a mark is lost.

Pay attention to units as marks can be lost so easily.
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Question 19(b)

This novel calculation proved to be quite challenging. Whilst a large number of candidates knew

exactly what to do and arrived at the correct answer, there were numerous and varied errors

seen in the majority of responses. The masses of solid and solution were frequently confused

and often moles were not included in the calculation at all. However, transfer error marks were

awarded and so the mean mark was just above two.
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A fully correct answer.
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This candidate used the wrong mass of copper sulfate to calculate the moles (121.36 g

instead of 21.36 g) but achieved transfer error marks. This was a common error.
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This candidate used the wrong mass of solution (100 g instead of 121.36 g) but achieved

transfer error marks. This was a very common error.
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This candidate correctly calculated the number of moles so scored one mark.
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Question 19(c)i

Very few candidates managed to recall correctly and in sufficient detail both parts of this 
definition. Although a significant number of candidates scored one mark for mentioning enthalpy 
change and one mole of gaseous ions, many missed this by stating that energy was needed or 

required. The second marking point was more challenging and few candidates could explain 
the process clearly and in sufficient detail to score.
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A fully correct answer.
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Any mention of energy required was a 'do not award' for the first mark. However, the

candidate scores the second mark for 'infinitely dilute solution'.

When asked to give an enthalpy change definition, use the phrase 'enthalpy change' in the

answer to avoid the risk of losing a mark.
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The candidate scores one mark for mentioning the energy released when one mole of

gaseous ions dissolve in water. The second mark is not scored as they do not say completely

dissolved.
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Question 19(c)ii-iv

The majority of candidates found parts (c)(ii), (c)(iii) and (c)(vi) very accessible and full marks were

scored by about half the candidates. However, mistakes on the cycle in (c)(ii) were quite common.

Missing or incorrect state symbols and species appearing in the wrong box were often seen.

However, errors in (c)(iii) and (c)(vi) were very rare and transfer error marks were often awarded

too.
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A fully correct answer.
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This candidate has missed out the state symbol for the copper chloride. This was quite a

common mistake.
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This candidate has got the cycle wrong in (ii) and the expression wrong in (iii), but they still

manage to score both marks for the calculation in (vi).
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The candidate has not multiplied 378 by 2, but scores a transfer error mark in (vi).
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Question 19(c)v

A few candidates appeared confused by this question, giving answers relating to nuclear

attraction, filling of d orbitals or ionisation energies.

Nevertheless, the majority of candidates scored the first mark for Cu+ having a lower charge or

larger radius or lower charge density than Cu2+. However, most of these went on to repeat the

question that Cu+ has a lower hydration enthalpy, rather than complete the explanation in terms

of the strength of attraction to water molecules.
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A fully correct answer.
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The candidate has scored the first mark but makes no reference to the interaction of the

ions with water molecules so does not score the second. This type of response was very

common.
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Paper Summary

Based on their performance on this paper, candidates should:

• Always read the information in the question carefully, noting any instructions in bold type.

• Practise identifying conjugate acid-base pairs.

• Practise identifying different proton environments in NMR spectroscopy and predict their

splitting patterns.

• Show working when carrying out calculations and think carefully about units, significant

figures and rounding.

• Practise using indicator data to explain colour changes.

• Remember when drawing graphs to ensure that half of the grid is used, the axes are labelled

and the appropriate line of best fit is drawn.

• Practise deducing orders of reaction from reaction mechanisms.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-

boundaries.html
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