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Introduction 
 

 
 
The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS and 
A Level Chemistry (9701), and to show how different levels of candidates’ performance (high, middle and 
low) relate to the subject’s curriculum and assessment objectives.  
 
In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is 
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.  
 
For each question, each response is annotated with a clear explanation of where and why marks were 
awarded or omitted. This, in turn, is followed by examiner comments on how the answer could have been 
improved. In this way it is possible for you to understand what candidates have done to gain their marks and 
what they will have to do to improve their answers. At the end there is a list of common mistakes candidates 
made in their answers for each question.  
 
This document provides illustrative examples of candidate work. These help teachers to assess the standard 
required to achieve marks, beyond the guidance of the mark scheme. Some question types where the 
answer is clear from the mark scheme, such as short answers and multiple choice, have therefore been 
omitted.  
 
The questions, mark schemes and pre-release material used here are available to download as a zip file 
from Teacher Support as the Example Candidate Responses Files. These files are:  
 
 

 
 
Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at 
https://teachers.cie.org.uk 
 
  

Question Paper 22, June 2016 

Question paper 9701_s16_qp_22.pdf 

Mark scheme 9701_s16_ms_22.pdf 

Question Paper 33, June 2016 

Question paper 9701_s16_qp_33.pdf 

Mark scheme 9701_s16_ms_33.pdf 

Question Paper 42, June 2016 

Question paper 9701_s16_qp_42.pdf 

Mark scheme 9701_s16_ms_42.pdf 

Question Paper 52, June 2016 

Question paper 9701_s16_qp_52.pdf 

Mark scheme 9701_s16_ms_52.pdf 

https://teachers.cie.org.uk/
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How to use this booklet 
 
 

 
 
 
 
 
 

 
 
 

 
 
 
 
 
 

Answers by real candidates in 

exam conditions. These show you 

the types of answers for each 

level. 

Discuss and analyse the answers 

with your learners in the 

classroom to improve their skills. 

Examiner comments 

are alongside the 

answers, linked to 

specific part of the 

answer. These explain 

where and why marks 

were awarded. This 

helps you to interpret the 

standard of Cambridge 

exams and helps your 

learners to refine their 

exam technique. 

This explains how the candidate could have 

improved their answer and helps you to interpret 

the standard of Cambridge exams and helps your 

learners to refine exam technique. 

This lists the common mistakes candidates made 

in answering each question. This will help your 

learners to avoid these mistakes at the exam and 

give them the best chance of achieving a high 

mark. 
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Assessment at a glance 
 

 
Candidates for Advanced Subsidiary (AS) certification take Papers 1, 2 and 3 (either Advanced Practical 
Skills 1 or Advanced Practical Skills 2) in a single examination series. 
 
Candidates who, having received AS certification, wish to continue their studies to the full Advanced Level 
qualification may carry their AS marks forward and take Papers 4 and 5 in the examination series in which 
they require certification. 
 
Candidates taking the full Advanced Level qualification at the end of the course take all five papers in a 
single examination series.  
 
Candidates may only enter for the papers in the combinations indicated above.  
 
Candidates may not enter for single papers either on the first occasion or for resit purposes.  
 
All components are externally assessed. 
 

Component 
Weighting 

AS Level A Level 

Paper 1 Multiple Choice 1 hour  
This paper consists of 40 multiple choice questions, 30 of the direct choice type 
and 10 of the multiple completion type, all with four options. All questions will be 
based on the AS Level syllabus content. Candidates will answer all questions. 
Candidates will answer on an answer sheet. [40 marks] 

31% 15.5% 

Paper 2 AS Level Structured Questions 1 hour 15 minutes 
This paper consists of a variable number of questions of variable mark value. All 
questions will be based on the AS Level syllabus content. Candidates will 
answer all questions. Candidates will answer on the question paper. [60 marks] 

46% 23% 

Paper 3 Advanced Practical Skills 2 hours 
This paper requires candidates to carry out practical work in timed conditions. 
Candidates will be expected to collect, record and analyse data so that they can 
answer questions related to the activity. The paper will consist of two or three 
experiments drawn from different areas of chemistry. Candidates will answer all 
questions. Candidates will answer on the question paper. [40 marks] 

23% 11.5% 

Paper 4 A Level Structured Questions 2 hours  
This paper consists of a variable number of free response style questions of 
variable mark value. All questions will be based on the A Level syllabus but may 
require knowledge of material first encountered in the AS Level syllabus. 
Candidates will answer all questions. Candidates will answer on the question 
paper. [100 marks] 

– 38.5% 

Paper 5 Planning, Analysis and Evaluation 1 hour 15 minutes 
This paper consists of a variable number of questions of variable mark value 
based on the practical skills of planning, analysis and evaluation. The context of 
the questions may be outside the syllabus content, but candidates will be 
assessed on their practical skills of planning, analysis and evaluation rather than 
their knowledge of theory. Candidates will answer all questions. Candidates will 
answer on the question paper. [30 marks] 

– 11.5% 

 
Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and 
Teacher Support at https://teachers.cie.org.uk 
 

http://www.cie.org.uk/
https://teachers.cie.org.uk/
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Paper 4 – A Level Structured Questions 
 

 

Question 1 
 

Example candidate response – high Examiner comments 

 

 

 The first answer is 

correct, but the second 
is incorrect. Hydrogen 
bond or ion-dipole 
forces are required.  

 
Mark for (a) (i) = 1/2 
 

 The correct answer is 

given.  
 
Mark for (a) (ii) = 1/1 
 

 The candidate gives 

two correct balanced 
equations and three 
viable observations for 
four marks. The two 
other allowed 
observations are: on 
gentle heating the solid 
turns to liquid; on 
strong heating a gas is 
formed that relights a 
glowing splint.  

 
Mark for (a) (iii) = 4/4 
 
 
 
 
 
 
 

 A clear, well presented 

calculation. Full 
working shown.  

 
Mark for (a) (iv) = 2/2 

 

  

4 

3 

2 

1 

1 

2 

3 

4 
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Example candidate response – high, continued Examiner comments 

 

 The candidate answers 

correctly for the first 
mark in the mark 
scheme. They do not 
earn the second mark, 
as the polarising power 
of the cation is not 
linked to the relative 
distortion of the 
electron cloud of the 
anion.  

 
Mark for (b) = 1/2 
 

 The correct equation is 

given. Multiplies are 
allowed.  

 
Mark for (c) = 1/1 
 
Total marks awarded =  
10 out of 12 

 

How the candidate could have improved their answer 
 
(a) (i) The candidate should have given the type of bonding between H2O and NO3

– 
as hydrogen bonding or 

ion-dipole forces. 
 
(a) (iii) The candidate was awarded full marks here, although they omitted two other viable observations: (on 
gentle heating) the solid turns to liquid and (on strong heating) a gas is formed that relights a glowing splint. 
 
(b) The candidate was not awarded the second mark here. This could have been earned by stating that 
there is less distortion (less polarisation) of the anion by the cation down the group.  
 
 
Mark awarded = (a) (i) 1/2, (ii) 1/1, (iii) 4/4, (iv) 2/2 
Mark awarded = (b) 1/2 
Mark awarded = (c) 1/1 
 
Total marks awarded = 10 out of 12 
 
 

  

6 

5 

5 

6 



Paper 4 – A Level Structured Questions 

 Cambridge International AS & A Level Chemistry 9701 9 
 

Example candidate response – middle Examiner comments 

 

 The first answer is 

correct, but the second 
is incorrect. Hydrogen 
bond or ion-dipole 
forces are required.  

 
Mark for (a) (i) = 1/2 
 

 ‘Hexagonal’ is not 

sufficient here: 
‘octahedral’ is required.  

 
Mark for (a) (ii) = 0/1 
 

 Two correct balanced 

equations are shown 
for the dehydration and 
subsequent 
decomposition of 
magnesium nitrate. 
Only two viable 
observations are given 
(steam and brown 
gas). Examiners 
ignored the comment 
about ‘nitrogen gas’ as 
the identities of the 
product are marked in 
the equations.  

 
Mark for (a) (iii) = 3/4 
 

 Two marks awarded. 

Examiners credited 
84.325 shown in the 
working and ignored 
the rounding to two 
significant figures. 
Candidates should give 
their answers to three 
significant figures 
unless instructed 
otherwise.  

 
Mark for (a) (iv) = 2/2 

 

  

4 

3 

2 

1 

1 

2 

3 

4 
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Example candidate response – middle, continued Examiner comments 

 

 There is no comment 

about the increasing 
cation size or that the 
anion becomes less 
polarised down the 
group.  

 
Mark for (b) = 0/2 
 
 

 A correct balanced 

equation. Examiners 
ignored the use of the 
reversible sign in the 
equation.  

 
Mark for (c) = 1/1 
 
Total marks awarded =  
7 out of 12 

 

How the candidate could have improved their answer 
 
(a) (i) The candidate should have given the type of bonding between H2O and NO3

– 
as hydrogen bonding or 

ion-dipole forces. 
 
(a) (ii) ‘Octahedral’ was the only valid answer here. 
 
(a) (iii) The candidate could have made more viable observations here: (on gentle heating) the solid turns to 
liquid, a white solid is formed, and (on strong heating) a gas is formed that relights a glowing splint. 
 
(b) The candidate needed to relate the increase in thermal stability of the Group II nitrates to the increasing 
cation size and the anion becoming less polarised down the group. 
 
 
Mark awarded = (a) (i) 1/2, (ii) 0/1, (iii) 3/4, (iv) 2/2 
Mark awarded = (b) 0/2 
Mark awarded = (c) 1/1 
 
Total marks awarded = 7 out of 12 
 
 
 

  

6 

5 

5 

6 
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Example candidate response – low Examiner comments 

 
 
 
 
 
 
 
 
 

 

 Both answers are 

correct. ‘Ion-dipole 
forces’ would be a valid 
alternative to both of 
these answers.  

 

Mark for (a) (i) = 2/2 
 

 Correct answer given. 
 

Mark for (a) (ii) = 1/1 
 

 One correct equation 

for the dehydration of 
the salt, but both 
equations are required 
for the mark. Only one 
viable observation 
(‘water will evaporate’) 
is given. The candidate 
does not describe the 
decomposition of 
Mg(NO3)2.  

 

Mark for (a) (iii) = 1/4 
 

 The calculation has not 

been attempted. The 
correct answer, 84.3%, 
without working, would 
have been awarded full 
marks.  

 

Mark for (a) (iv) = 0/2 
 

 A mark is awarded for 

the ionic size 
increasing going down 
the group. The second 
mark is not awarded, 
as there is no mention 
of less distortion (less 
polarisation) of the 
anion by the cation 
down the group.  

 

Mark for (b) = 1/2 
 

 The candidate does 

not identify the gases 
produced, oxygen and 
nitrogen dioxide, from 
the nitrate ion.  

 

Mark for (c) = 0/1 
 
Total marks awarded =  
5 out of 12 

 
  

6 

5 

4 

3 

2 

1 

1 

2 

3 

4 

6 

5 



Paper 4 – A Level Structured Questions 

12 Cambridge International AS & A Level Chemistry 9701  
 

How the candidate could have improved their answer 
 
(a) (iii) The candidate should have given the equation for the decomposition of Mg(NO3)2, which results in 
MgO + 2NO2 + ½ O2. More viable observations should have been included: a brown gas is seen and a white 
solid remains at the end of the experiment. 
 
(a) (iv) The candidate needed to recall that MgO is produced during the decomposition of Mg(NO3)2 in (a) (iii) 
and use this information in their calculation, showing clear working, to give 84.3%.  
 
(b) The second mark could have been gained if the candidate had stated that there is less distortion (less 
polarisation) of the anion by the cation down the group.  
 
(c) A balanced equation for the decomposition of copper(II) nitrate should have been given. 
 
 
Mark awarded = (a) (i) 2/2, (ii) 1/1, (iii) 1/4, (iv) 0/2 
Mark awarded = (b) 1/2 
Mark awarded = (c) 0/1 
 
Total marks awarded = 5 out of 12 
 
 

Common mistakes candidates made in this question 
 
(a) (i) Common errors for H2O and Mg

2+
 were covalent and ionic. More candidates were awarded the mark 

for the second part of the question (hydrogen bonding) than the first. 
 
(a) (ii) Many candidates just wrote ‘hexagonal’. 
 
(a) (iii) Many candidates omitted viable observations in the decomposition and dehydration of magnesium 
nitrate. 
 
There were a number of unbalanced equations. For example, equations where the water was omitted or not 
balanced: 

Mg(NO3)2.6H2O  Mg(NO3)2 + H2O 

Mg(NO3)2  MgO + 2NO2 + O2 
 
Some candidates thought the decomposition product was Mg(OH)2. 
 
(a) (iv) Common errors were 15.7% (% of mass remaining), 42.1% (thought that the final solid was 
Mg(NO3)2), and 72.8 (Mr of 148.3 for Mg(NO3)2 used instead of 256.3). 
 
(b) Some candidates answered in terms of atomic, rather than cationic, size and did not clearly specify that 
the anion was undergoing polarisation. 
 
(c) Some candidates did not read the question carefully and gave Ag2O as the product. 
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Question 2 
 

Example candidate response – high Examiner comments 

 

 The correct definition is 

given.  
 
Mark for (a) = 1/1 
 

 The correct 

relationship is shown. 
Candidates do not 
need to indicate that 
the logarithm is base 
10 so pKa = –logKa 
would be credited.  

 
Mark for (b) (i) = 1/1 
 

 The correct trend in 

acidity is given without 
an explanation. 
Candidates were 
expected to state that 
acid 2 is less acidic 
due to the presence of 
a larger electron-
donating (alkyl/R) 
group.  

 

 An excellent answer. 

Candidates did not 
need to mention that 
the presence of the Cl 
electron-withdrawing 
weakens the O–H 
bond. 

 

 The correct answer is 

given. The candidate 
could have extended 
their answer to state 
this weakens the O–H 
bond making it easier 
for the acid to 
dissociate. 

 
Mark for (b) (ii) = 2/3 

 

  

5 

4 

3 

2 

1 

1 

2 

3 

4 

5 
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Example candidate response – high, continued Examiner comments 

 

 Full marks for a 

correct, fully labelled 
diagram. Examiners 
ignored the label 
‘highly resistant 
electrode’ and credited 
‘V’ for voltmeter and 
salt bridge for the first 
mark. Cu

2+
(aq) was 

accepted as an 
alternative for CuSO4 
for the second mark. 
Likewise, H

+
(aq) for 

HCl for the third mark. 
Pt alone + 1atm is 
acceptable for the 
fourth mark.  

 
Mark for (c) (i) = 4/4 
 

 A correct answer.  

 
Mark for (c) (ii) = 1/1 
 
 

 Clear working with the 

correct answer given. 
A minimum of two 
significant figures is 
required here.  

 
Mark for (d) (i) = 2/2 
 
 
 
 

 The candidate uses the 

Nernst equation 
correctly to give the 
correct answer. Clear 
working given.  

 
Mark for (d) (ii) = 2/2 
 
 
Total marks awarded =  
13 out of 14 

 

  

9 

8 

7 

6 

6 

7 

8 

9 
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How the candidate could have improved their answer 

(b) (ii) The candidate should have stated that acid 2 is less acidic due to the presence of a larger electron-
donating (alkyl/R) group. This answer could have been extended to mention that this will strengthen the O–H 
bond in acid 2. This means the O–H bond in acid 2 is more difficult to dissociate. 

In the comparison between acid 3 and acid 4, the candidate could have extended their answer and stated 
that this weakens the O–-H bond in acid 3 making it easier for the acid to dissociate. 
 
 
Mark awarded = (a) 1/1  
Mark awarded = (b) (i) 1/1, (ii) 2/3  
Mark awarded = (c) (i) 4/4, (ii) 1/1  
Mark awarded = (d) (i) 2/2, (ii) 2/2 
 
Total marks awarded = 13 out of 14 
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Example candidate response – middle Examiner comments 

 

 
 

 A correct definition.  

 
Mark for (a) = 1/1 
 
 
 
 
 
 
 
 
 

 A correct answer.  

 
Mark for (b) (i) = 1/1 
 

 A correct answer. 

Examiners allowed 
‘dissociates less 
extensively’ for ‘less 
acidic’. 

 

 A correct answer. 

Examiners allowed 
‘ionises more 
extensively’ for ‘more 
acidic’. 

 

 The candidate does 

not link the relative 
acidity of the acids to 
their correct reasoning 
for why acid 3 is more 
acidic than acid 4. 
Examiners ruled that 
‘the anion is more 
stable’ was not 
sufficient for ‘more 
acidic’ here. 

 
Mark for (b) (ii) = 2/3 

 
  

5 

4 

3 

2 

1 

1 

2 

3 

4 

5 
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Example candidate response – middle, continued Examiner comments 

 

 
 

 An excellent clear, 

labelled diagram. 
 For marking points 

two and three, 
Cu

2+
(aq) is an 

alternative to CuSO4 
and H

+
 to HCl(aq) 

here.  
 
Mark for (c) (i) = 4/4 
 

 The correct value for 

the cell potential, but 
the identity of the 
positive electrode 
should be copper.  

 
Mark for (c) (ii) = 0/1 
 

 Clear working shown 

and the correct 
answer is given.  

 
Mark for (d) = 2/2 
 

 One mark awarded. 

There is a sign error in 
the calculation. It 
should be: 

 Ecell = Ered – Eoxid 
 Ecell = 0.34 – (–0.17) = 

+0.51 V.  
 
Mark for (d) (ii) = 1/2 
 
 
Total marks awarded =  
11 out of 14 

 

How the candidate could have improved their answer 

(b) (ii) This candidate should have stated that acid 3 is more acidic than acid 4 (the consequence of Cl atom 
being closer to the –CO2H group in acid 3). 

(c) (ii) The copper electrode is positive here. 

(d) (ii) The correct answer is +0.51 V. This is calculated as shown: 
Ecell = Ered – Eoxid 

Ecell = Ered – 0.059log10(1.11  10
–3

) 
Ecell = 0.34 – (–0.17) = +0.51 V 

 
Mark awarded = (a) 1/1 
Mark awarded = (b) (i) 1/1, (ii) 2/3 
Mark awarded = (c) (i) 4/4, (ii) 0/1 
Mark awarded = (d) (i) 2/2, (ii) 1/2 

Total marks awarded = 11 out of 14   

9 

8 

7 

6 

6 

7 

8 

9 
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Example candidate response – low Examiner comments 

 

 
 

 A correct definition.  

 
Mark for (a) = 1/1  
 
 
 
 
 
 
 
 
 

 The correct answer.  

 
Mark for (b) (i) = 1/1  
 
 

 The candidate is 

awarded credit for the 
correct trend in acidity 
for the three bullet 
points, but has given 
incorrect reasoning. 

 Acid 1 is more acidic 
than acid 2 due to the 
smaller electron 
donating alkyl group. 

 Acid 3 is more acidic 
than acid 2 due to the 
presence of the 
electron-withdrawing 
Cl group. 

 Acid 3 is more acidic 
than acid 4 since the 
Cl group is closer to 
the CO2H group. 

 
Mark for (b) (ii) = 1/3 

 
 

  

3 

2 

1 
1 

2 

3 
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Example candidate response – low, continued Examiner comments 

 

 Two marks are 

awarded for marking 
points three and four. 

 The presence of the 
‘cell’ in the circuit is a 
contradiction so 
negates the first 
marking point. 

 For the second 
marking point, the 
solution in the copper 
half-cell should have 
been identified as Cu

2+
 

or CuSO4.  
 
Mark for (c) (i) = 2/4 
 

 The correct answer is 

given.  
 
Mark for (c) (ii) = 1/1 
 

 An incorrect answer. D 

is a weak acid (very 
small Ka) so the pH is 
calculated as shown in 
the mark scheme. 

 The correct answer, 
pH = 2.96, should be 
given to a minimum of 
two significant figures.  

 
Mark for (d) = 0/2 
 

 An incorrect answer. 

The candidate should 

have used 1.11  10
–3 

for the [H+] and the 
Nernst equation is not 
used correctly. 

 The correct answer is 
+0.51 V.  

 
Mark for (a) (i) = 0/2 
 
Total marks awarded =  
6 out of 14 

 
  

7 

6 

5 

4 

4 

5 

6 

7 
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How the candidate could have improved their answer 
 
(b) (ii) The candidate should have explained the difference in acidity as shown: 

Acid 1 is more acidic than acid 2 due to the smaller electron donating alkyl group. 
Acid 3 is more acidic than acid 2 due to the presence of the electron-withdrawing Cl group. 
Acid 3 is more acidic than acid 4 since the Cl group is closer to the CO2H group. 

 
(c) (i) The candidate should have had no cell present in their circuit and the solution in the copper half-cell 
should have been identified as Cu

2+
 or CuSO4. 

 
(d) (i) The correct answer is 2.96. This is calculated as shown: 

[H
+
] = (Ka.c) = (1.23  10

–5
  0.1) = 1.11  10

–3
 mol dm

–3 

pH = 2.96  
 

(d) (ii) The candidate should have used 1.11  10–3 for the [H+] and the Nernst equation is not used 
correctly. The correct answer is +0.51 V. This is calculated as shown: 

Ecell = Ered – Eoxid 

Ecell = Ered – 0.059log10(1.11  10
–3

) 
Ecell = 0.34 – (–0.17) = +0.51 V 

 
 
Mark awarded = (a) 1/1  
Mark awarded = (b) (i) 1/1, (ii) 1/3 
Mark awarded = (c) (i) 2/4, (ii) 1/1 
Mark awarded = (d) (i) 0/2, (ii) 0/2 
 
Total marks awarded = 6 out of 14 
 
 

Common mistakes candidates made in this question 
 
(a) A few candidates incorrectly described a weak acid in terms of dissolving, that it is a substance that was 
partially dissolved. 
 
(b) (i) A common error was stating that pKa had an inverse proportional to Ka. 
 
(b) (ii) A number of candidates did not comment on the acidity of the two acids. For marking point one, many 
candidates did not compare the relative electron-donating ability of alkyl groups. For marking points two and 
three, some candidates said the Cl group acted as an electron-donating group. Many candidates’ 
explanations lacked clarity. 
 
(c) (i) Some common errors were: 

 the inclusion of a battery in the external circuit 

 omitting the salt bridge from their diagram 

 labelling the solutions as Cu
2+

/Cu or H2/H
+
 instead of Cu

2+
 and H

+
 

 omitting a standard condition, 1 atm or 1 mol dm
–3

. 
 
(c) (ii) Some candidates identified the hydrogen half-cell as the positive electrode. 
 
(d) (i) A common error was 5.91 (no square root taken). 
 
(d) (ii) The electrode potential and the cell potential were confused. Common errors seen were 0.40, 0.17 
and –0.17 (worth 1 mark) and 0.28 (no marks). 
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Question 3 
 

Example candidate response – high Examiner comments 

 

 
 
 
 
 
 
 
 
 

 A correct answer.  

 
Mark for (a) (i) = 1/1 
 
 
 

 Two marks for 

reactions 2 and 3. The 
candidate omits the 
need to heat in a 
sealed tube for 
reaction 1.  

 
Mark for (a) (ii) = 2/3 
 
 

 An incorrect answer. 

This shows ethylamine 
acting as a base, 
rather than why 
aqueous ethylamine 
solutions are alkaline 
(an equation releasing 
hydroxide ions).  

 
Mark for (b) (i) = 0/1 
 

 A correct answer.  

 
Mark for (b) (ii) = 2/2 

 

  

4 

3 

2 

1 1 

2 

3 

4 
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Example candidate response – high, continued Examiner comments 

 

 
 

 A correct answer.  

 
Mark for (c) (i) = 1/1 
 
 

 A correct answer. The 

equations can be ionic 
or not ionic.  

 
Mark for (c) (ii) = 2/2 
 
Total marks awarded =  
8 out of 10 

 

How the candidate could have improved their answer 
 
(a) (ii) The conditions for reaction 1 should be ‘alcoholic NH3 heated in a sealed tube’. 
 
(b) (i) The candidate should have included an equation showing how aqueous ethylamine solutions are 
alkaline (an equation releasing hydroxide ions): 
 

CH3CH2NH2 + H2O  CH3CH2NH3
+
 + OH

-
 

 
 
Mark awarded = (a) (i) 1/1, (ii) 2/3  
Mark awarded = (b) (i) 0/1, (ii) 2/2 
Mark awarded = (c) (i) 1/1, (ii) 2/2 
 
Total marks awarded = 8 out of 10 
 
 

  

6 

5 5 

6 
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Example candidate response – middle Examiner comments 

 
 

     

 A correct answer.  
 

Mark for (a) (i) = 1/1 
 

 Two marks for 

reactions 2 and 3. The 
candidate omits the 
need to heat in a 
sealed tube for 
reaction 1.  

 

Mark for (a) (ii) = 2/3 
 

 Incorrect answer. This 

shows ethylamine 
acting as a base, 
rather than why 
aqueous ethylamine 
solutions are alkaline 
(an equation releasing 
hydroxide ions).  

 

Mark for (b) (i) = 0/1 
 

 One mark is awarded 

for ‘ethylamine being 
more basic due to the 
presence of the 
electron-donating ethyl 
group’. The candidate 
should also have 
stated that this makes 
the lone pair on the N 
more available to 
accept a proton.  

 

Mark for (b) (ii) = 1/2 
 

 No mark, as the 

candidate states that a 
buffer solution ‘keeps 
the pH constant’.  
A buffer solution 
minimises changes in 
pH when small 
amounts of acid and 
alkali are added to it.  

 

Mark for (c) (i) = 0/1 
 

 Both equations are 

correct.  
 

Mark for (c) (ii) = 2/2 
 
Total marks awarded =  
6 out of 10 

 
  

6 

5 

4 

3 

2 

1 

1 

2 

3 

4 

5 

6 
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How the candidate could have improved their answer 
 
(a) (ii) The conditions for reaction 1 should be alcoholic NH3 heated in a sealed tube. 
 
(b) (i) The candidate should have included an equation showing how aqueous ethylamine solutions are 
alkaline (an equation releasing hydroxide ions): 
 

CH3CH2NH2 + H2O  CH3CH2NH3
+
 + OH

- 

 
(b) (ii) The second mark would have been awarded if the candidate had stated that this makes the lone pair 
on the N (in ethylamine) more available to accept a proton. 
 
(c) (i) A buffer solution should be described as a solution that minimises changes in pH when small amounts 
of acid and alkali are added to it. 
 
 
Mark awarded = (a) (i) 1/1, (ii) 2/3  
Mark awarded = (b) (i) 0/1, (ii) 1/2 
Mark awarded = (c) (i) 0/1, (ii) 2/2 
 
Total marks awarded = 6 out of 10 
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Example candidate response – low Examiner comments 

 
 

      

 Correct structure 

identified.  
 

Mark for (a) (i) = 1/1 
 

 Credit is awarded for 

identifying the main 
reagent in reactions 1 
and 2. The candidate 
omits the need to heat 
reactions 1 and 2. The 
reagents Sn/HCl were 
not accepted for 
reaction 3. LiAlH4 or 
H2/Ni catalyst was 
required.  

 

Mark for (a) (ii) = 1/3 
 

 An incorrect answer. 

This shows ethylamine 
acting as a base rather 
than why aqueous 
ethylamine solutions 
are alkaline (an 
equation releasing 
hydroxide ions).  

 

Mark for (b) (i) = 0/1 
 

 One mark is awarded 

for ‘ethylamine being 
more basic due to the 
presence of the 
electron-releasing alkyl 
group’. The candidate 
should have stated that 
this makes the lone pair 
on the N more available 
to accept a proton.  

 

Mark for (b) (ii) = 1/2 
 

 A correct answer.  
 

Mark for (c) (i) = 1/1 
 

 Both equations are 

incorrect. The first 
equation has an extra 
Cl

–
 ion on the right. 

The second equation 
has incorrect products. 

 

 

Mark for (c) (ii) = 0/2 
 
Total marks awarded =  
4 out of 10 

  

6 

5 

4 

3 

2 

1 

1 

2 

3 

4 

5 
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How the candidate could have improved their answer 
 
(a) (ii) The candidate omitted the need to heat for reactions 1 and 2. LiAlH4 or H2/Ni catalyst was required for 
reaction 3. 
 
(b) (i) The candidate should have included an equation showing how aqueous ethylamine solutions are 
alkaline (an equation releasing hydroxide ions): 
 

CH3CH2NH2 + H2O  CH3CH2NH3
+
 + OH

– 

 
(b) (ii) The second mark could have been awarded for stating that this would make the lone pair on the N (in 
ethylamine) more available to accept a proton. 
 
(c) (ii) The correct equations are shown: 
 

CH3NH2 + H
+
  CH3NH3

+ 

CH3NH3Cl + OH
-
  CH3NH2 + H2O + Cl

– 

 
 
Mark awarded = (a) (i) 1/1, (ii) 1/3  
Mark awarded = (b) (i) 0/1, (ii) 1/2 
Mark awarded = (c) (i) 1/1, (ii) 0/2 
 
Total marks awarded = 4 out of 10 
 
 

Common mistakes candidates made in this question 
 
(a) (i) A few candidates included an additional CH2 group or NO2 group instead of CN group. 
 
(a) (ii) Some common errors by candidates were: 

 using NH3(aq) instead of NH3(alcoholic) in reaction 1 

 omitting the need for high pressure as a condition in reaction 1 

 the use of heat in reactions 1 and 2 

 using HCN in reaction 2. 
 

(b) (i) A common error was the equation CH3CH2NH2 + H
+
  CH3CH2NH3

+
.  

 
(b) (ii) Many candidates omitted sufficient detail about the lone pair on the nitrogen being more available to 
protonation or donation.  
 
(c) (i) A common error was stating that a buffer solution maintains constant pH. 
 
(c) (ii) Some candidates gave equations for CH3NH2 and CH3NH2Cl ionising in water, and the formation of 

CH3NH2Cl as a product in the second equation, CH3NH3Cl + OH
–
  CH3NH2Cl + H2O. 
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Question 4 
 

Example candidate response – high/middle 1 Examiner comments 

 

 

 
 
 
 
 
 
 

 The correct structures 

of the cis- and trans-
isomers are given.  

 
Mark for (a) (i) = 2/2 
 
 

 An incorrect answer. 

Only the dipoles on the 
trans isomer cancel. 
The cis isomer is polar.  

 
Mark for (a) (ii) = 0/1 
 
 
 
 
 
 

 This answer is not 

sufficient for the mark. 
The candidate should 
have stated that the 
mirror image of this 
isomer is 
superimposable/ the 
same.  

 
Mark for (a) (iii) = 0/1 
 

 A correct answer.  

 
Mark for (b) (i) = 1/1 
 
 
 

 A correct three-

dimensional tetrahedral 
diagram.  

 
Mark for (b) (ii) = 1/1 
 
 
 
 
Total marks awarded =  
4 out of 6 

 

5 

4 
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How the candidate could have improved their answer 
 

(a) (ii) The candidate should have stated that the cis is (more) polar due to both Cl
(-)

 on the same side or 
the cis is (more) polar as the dipoles do not cancel. 
 
(a) (iii) The candidate should have stated that the mirror image of this isomer is the superimposable. 
 
 
Mark awarded = (a) (i) 2/2, (ii) 0/1, (iii) 0/1 
Mark awarded = (b) (i) 1/1, (ii) 1/1 
 
Total marks awarded = 4 out of 6 
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Example candidate response – high/middle 2 Examiner comments 

 
 

 

 
 
 
 
 
 
 

 A correct answer.  

 
Mark for (a) (i) = 2/2 
 
 
 
 
 

 A correct answer.  

 
Mark for (a) (ii) = 1/1 
 
 
 
 
 
 
 
 

 This answer is not 

sufficient. The required 
answer is that its mirror 
image is the same or 
superimposable.  

 
Mark for (a) (iii) = 0/1 
 
 

 A correct answer.  

 
Mark for (b) (i) = 1/1 
 
 

 An incorrect 3D 

structure, as the two 
bonds outside the 
plane should be 
adjacent to one 
another.  

 
Mark for (b) (ii) = 0/1 
 
 
 
Total marks awarded =  
4 out of 6 

  

5 

4 
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How the candidate could have improved their answer 
 
(a) (iii) The candidate should have stated that the mirror image of this isomer is the superimposable. 
 
(b) (ii) A three-dimensional tetrahedral structure was required here. The two bonds outside the plane should 
be adjacent to one another, as shown. 

 
 
 
Mark awarded = (a) (i) 2/2, (ii) 1/1, (iii) 0/1 
Mark awarded = (b) (i) 1/1, (ii) 0/1 
 
Total marks awarded = 4 out of 6 
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Example candidate response – low Examiner comments 

 
 

 

 
 
 
 

 The diagrams in (i) are 

incorrect and in (ii) the 
candidate gives an 
incorrect answer. The 
candidate could have 
received an error 
carried forward mark 
from (a) (i) if they had 
added ‘as the dipoles 
do not cancel’.  

 
Mark for (a) (i) = 0/2 
 
Mark for (a) (ii) = 0/1 
 
 
 
 
 
 

 This answer is not 

sufficient for the mark. 
The required answer is 
that its mirror image is 
the same or 
superimposable.  

 
Mark for (a) (iii) = 0/1 
 
 

 ‘Tetrahedral’ is the 

answer required.  
 
Mark for (b) (i) = 0/1 
 
 

 An incorrect 3D 

structure, as the two 
bonds outside the 
plane should be 
adjacent to one 
another.  

 
Mark for (b) (ii) = 0/1 
 
 
Total marks awarded =  
0 out of 6 

 
  

4 

3 

2 

1 

1 

2 

3 
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How the candidate could have improved their answer 
 
(a) (i) The candidate should have drawn the two different square planar isomers here. Examiners wanted 
candidates to label the isomers as cis and trans. 

NH3

Pt

Cl Cl

NH3 NH3

Pt

Cl NH3

Cl

(cis) (trans)  

 

(a) (ii) The candidate should have stated that the cis is (more) polar due to both Cl
(-)

 on the same side or the 
cis is (more) polar as the dipoles do not cancel. The candidate could have received an error carried forward 
mark from two tetrahedral structures in (a) (i) if they had stated that ‘both isomers have the same/similar 
polarity as their dipoles do not cancel’. 
 
(a) (iii) The candidate should have stated that the mirror image of this isomer is the same or superimposable. 
 
(b) (i) Tetrahedral is the only correct answer here. 
 
(b) (ii) A three-dimensional tetrahedral structure was required. The two bonds outside the plane should be 
adjacent to one another as shown. 

 

 
Mark awarded = (a) (i) 0/2, (ii) 0/1, (iii) 0/1 
Mark awarded = (b) (i) 0/1, (ii) 0/1 
 
Total marks awarded = 0 out of 6 
 
 

Common mistakes candidates made in this question 
 
(a) (i) Some candidates identified the structure as tetrahedral. 
 
(a) (ii) Some candidates did not comment about dipoles. Some stated that the Pt

2+
 and 2Cl

-
 charges cancel 

so no overall charge or polarity. 
 
(a) (iii) Many candidates gave answers which were vague and not related to the structure of the complex. 
 
(b) (i) Many candidates did not refer to any stereochemistry. A common error was ‘cis-trans’ or ‘optical 
isomerism’. 
 
(b) (ii) Many candidates gave a square planar structure. Some common errors with a tetrahedral structure 
are shown here: 
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Question 5 
 

Example candidate response – high Examiner comments 

 
 

 
 
 
 
 
 
 
 

 A correct answer.  

 
Mark for (a) (i) = 2/2 
 
 
 
 
 
 
 
 

 An incorrect answer. 

The candidate does 
not calculate the new 
concentration of  
[Cd2+] and 
[Cd(CH3NH2)4]2+] and 
substitute into their 
expression in (a) (i). 
The correct answer is 
0.129.  

 
Mark for (a) (ii) = 0/2 

 

  

2 

1 
1 

2 
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Example candidate response – high, continued Examiner comments 

 

 
 

 A correct reference to 

bond breaking or bond 
forming is credited 
here.  

 
Mark for (b) (i) = 1/1 
 
 

 A correct answer.  

 
Mark for (b) (ii) = 1/1 
 

 A correct answer. The 

examiners credited the 
answer of ‘fewer moles 
of reactant were 
converted to the 
complex in equilibrium 
II’. They ignored the 
slight slip (‘2’) here.  

 
Mark for (b) (iii) = 1/1 
 

 An excellent answer.  

 
Mark for (b) (iv) = 1/1 
 
 
Total marks awarded =  
6 out of 8 

 

How the candidate could have improved their answer 
 
(a) (ii) The candidate did not calculate the new concentrations of [Cd(CH3NH2)4

2+
] and [Cd

2+
]. These values 

should have been substituted into their expression in (a) (i). The correct answer is 0.129 as shown.  
 
 Cd

2
 + 4CH3NH2 ⇌ [Cd(CH3NH2)4]

2+
 

at start 1  10
–4

    0 

at end 1  10
–7

  y  9.99  10
-5

 
 

 

 

2

3 2 4

stab 42
3 2

Cd CH NH

Cd CH NH
K





 
  
 
 

 

 

9.99  10
–5

/( y 
4
  1  10

–7
) = 3.6  10

6 

 

and y = 
4(9.99  10

–5
)/(1  10

–7
  3.6  10

6
) = 0.129 

 
 
Mark awarded = (a) (i) 2/2, (ii) 0/2  
Mark awarded = (b) (i) 1/1, (ii) 1/1, (iii) 1/1, (iv) 1/1 
 
Total marks awarded = 6 out of 8 
  

6 

5 

4 

3 

3 

4 

5 

6 
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Example candidate response – middle Examiner comments 

 

 
 
 
 

 
 

 A correct answer.  

 
Mark for (a) (i) = 2/2 
 
 
 
 
 
 
 

 
 
 

 An incorrect answer. 

The candidate does 
not calculate the new 
concentration of [Cd2+] 
and [Cd(CH3NH2)4]2+] 
and substitute into their 
expression in (a) (i). 
The correct answer is 
0.129.  

 
Mark for (a) (ii) = 0/2 

 
 
 

  

2 

1 1 

2 
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Example candidate response – middle, continued Examiner comments 

 

 

 This answer is not 

sufficient. The 
candidate needed to 
reference bond 
breaking or making in 
their answer. For 
example, the same 
number of bonds are 
forming and breaking. 

 
Mark for (b) (i) = 0/1 
 

 A correct answer.  

 
Mark for (b) (ii) = 1/1 
 

 No marks. The 

candidate needed to 
answer in terms of the 
number of moles of 
reactants or quoting 
the molar ratio of 
reactants in equilibria I 
and II.  

 
Mark for (b) (iii) = 0/1 
 

 A correct answer.  

 
Mark for (b) (iv) = 1/1 
 
 
Total marks awarded =  
4 out of 8 

 

  

6 

5 

4 

3 

3 

4 

5 
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How the candidate could have improved their answer 
 
(a) (ii) The candidate did not calculate the new concentrations of [Cd(CH3NH2)4

2+
] and [Cd

2+
]. These values 

should have been substituted into their expression in (a) (i). The correct answer is 0.129 as shown.  
 
 Cd

2
 + 4CH3NH2 ⇌ [Cd(CH3NH2)4]

2+
 

at start 1  10
–4

    0 

at end 1  10
–7

  y  9.99  10
-5

 
 

 

 

2

3 2 4

stab 42
3 2

Cd CH NH

Cd CH NH
K





 
  
 
 

 

9.99  10
–5

/( y 
4
  1  10

–7
) = 3.6  10

6 

 

and y = 
4(9.99  10

–5
)/(1  10

–7
  3.6  10

6
) = 0.129 

 
(b) (i) The candidate should have referenced bond breaking and forming in their answer. For example, the 
same types of or similar bonds forming/breaking or the same number of bonds forming/breaking. 
 
(b) (iii) The candidate needed to answer in terms of the number of moles of reactants. For example, fewer 
moles of reactants are forming the complex in equilibrium II than in equilibrium I. 
 
 
Mark awarded = (a) (i) 2/2, (ii) 0/2 
Mark awarded = (b) (i) 0/1, (ii) 1/1, (iii) 0/1, (iv) 1/1 
 
Total marks awarded = 4 out of 8 
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Example candidate response – low Examiner comments 

 

 

 One mark is awarded 

for giving the correct 
units. The mark for the 
stability constant 
expression has not 
been awarded as the 
charges have been 
omitted on the two 
ions.  

 
Mark for (a) (i) = 1/2 
 
 
 
 
 
 
 
 

 An incorrect answer. 

The candidate does 
not calculate a new 
concentration of [Cd2+] 
and [Cd(CH3NH2)4]2+] 
and substitute into their 
expression in (a) (i). 
The correct answer is 
0.129.  

 
Mark for (a) (ii) = 0/2 

 
 
 

  

2 

1 

1 

2 
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Example candidate response – low, continued Examiner comments 

 

 

 An incorrect answer. 

The candidate needed 
to reference bond 
breaking or making. 
For example, the same 
number of bonds are 
forming and breaking.  

 
Mark for (b) (i) = 0/1 
 
 

 A correct answer.  

 
Mark for (b) (ii) = 1/1 
 

 This answer is not 

sufficient for the mark. 
The candidate needed 
to answer in terms of 
the number of moles of 
reactants or quoting 
the molar ratio of 
reactants in equilibria I 
and II.  

 
Mark for (b) (iii) = 0/1 
 

 A correct answer.  

 
Mark for (b) (iv) = 1/1 
 
Total marks awarded =  
3 out of 8 

 

  

6 

5 

4 

3 

3 

4 
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How the candidate could have improved their answer 
 
(a) (i) The candidate should have included the charges for both ions in the stability constant, Kstab, 
expression. 
 
(a) (ii) The candidate did not calculate the new concentrations of [Cd(CH3NH2)4

2+
] and [Cd

2+
]. These values 

should have been substituted into their expression in (a) (i). The correct answer is 0.129 as shown.  
 
 Cd

2
 + 4CH3NH2 ⇌ [Cd(CH3NH2)4]

2+
 

at start 1  10
–4

    0 

at end 1  10
–7

  y  9.99  10
-5

 
 

 

 

2

3 2 4

stab 42
3 2

Cd CH NH

Cd CH NH
K





 
  
 
 

 

 

9.99  10
–5

/( y 
4
  1  10

–7
) = 3.6  10

6 

 

and y = 
4(9.99  10

–5
)/(1  10

–7
  3.6  10

6
) = 0.129 

 
(b) (i) The candidate should have referenced bond breaking and forming in their answer. For example, the 
same types of or similar bonds forming/breaking or the same number of bonds forming/breaking. 
 
(b) (iii) The candidate needed to answer in terms of the number of moles of reactants. For example, fewer 
moles of reactants are forming the complex in equilibrium II than in equilibrium I. 
 
 
Mark awarded = (a) (i) 1/2, (ii) 0/2 
Mark awarded = (b) (i) 0/1, (ii) 1/1, (iii) 0/1, (iv) 1/1 
 
Total marks awarded = 3 out of 8 
 
 

Common mistakes candidates made in this question 
 
(a) (i) A common error was putting charges outside the square brackets in the expression.  
 

(a) (ii) Many candidates did not calculate the new [Cd
2+

] correctly and used 1  10
–4

 instead 1  10
–7

 in their 
expression.  
 
(b) (i) Many candidates omitted any reference to bond making/breaking. 
 
(b) (ii) A common error was –14.1. 
 
(b) (iii) Some candidates answered in terms of increased disorder of the product or increased entropy, rather 
than comparing the number of gaseous moles of the reactants. 
 
(b) (iv) Many candidates gave a reason based on increased ∆S rather than larger Kstab or more negative ∆G. 
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Question 6 
 

Example candidate response – high Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 An excellent answer. 

The clear, labelled 
diagrams and the text 
obtain the essential 
marking point and all 
four of the other points 
on the mark scheme. 

 
Mark for (a) = 3/3 

 
 
 

  

1 1 
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Example candidate response – high, continued Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 A correct answer. 

Examiners allowed the 
use of the Data Booklet 
range as an alternative 
to quoting the correct 
value from the table. 

 
Mark for (b) (i) = 2/2 
 
 
 
 
 
 
 
 

 Three marks awarded. 

Dil HCl is equivalent to 
HCl(aq) for the first 
marking point.  

 
Mark for (b) (ii) = 3/3 
 
 
Total marks awarded =  
8 out of 8 

 

How the candidate could have improved their answer 
 
(a) The candidate could have stated in words that ‘enzymes are specific because the substrate has a 
complementary shape to the active site of the enzyme’. 
 
 
Mark awarded = (a) 3/3 
Mark awarded = (b) (i) 2/2, (ii) 3/3 
 
Total marks awarded = 8 out of 8 
  

3 

2 

2 

3 
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Example candidate response – middle Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The clear, labelled 

diagrams along with 
the text obtain the 
essential marking point 
and three of the four 
other points on the 
mark scheme. The 
candidate could have 
stated that the 
interaction of the 
substrate with the 
active site causes a 
specific bond to be 
weakened or lowers 
the activation energy. 

 
Mark for (a) = 3/3 

 
 
 

  

1 

1 
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Example candidate response – middle, continued Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Three incorrect data 

range values are 
quoted here.  

 Phenyl ethanoate is B 
with values 26 and 
169. Methyl benzoate 
is A with values 52 and 
167.  

 
Mark for (b) (i) = 0/2 
 
 

 One mark is awarded 

for identifying that a 
white precipitate will be 
given (the third 
marking point). For the 
first marking point, the 
condition of heat has 
been omitted. If 
alkaline hydrolysis is 
used, candidates need 
to acidify before 
reacting with Br2(aq) 
because NaOH would 
react with Br2(aq).  

 
Mark for (b) (ii) = 1/3 
 
 
Total marks awarded =  
4 out of 8 

 

  

3 

2 

2 

3 
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How the candidate could have improved their answer 
 
(a) The candidate could have stated that the interaction of the substrate with the active site causes a specific 
bond to be weakened or lowers the activation energy for this process. 
 
(b) (i) The candidate should have used the Data Booklet to identify the values for these peaks. Phenyl 

ethanoate is B with values of  26 for CH3-CO and  169 for CH3CO. Methyl benzoate is A with values of  

52 for CH3-O and  167 for phenyl-CO. 
 
(b) (ii) The candidate should have included ‘heat’ and ‘followed by acidification’ in the alkaline hydrolysis 
step. 
 
 
Mark awarded = (a) 3/3 
Mark awarded = (b) (i) 0/2, (ii) 1/3 
 
Total marks awarded = 4 out of 8 
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Example candidate response – low Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 No marks awarded, 

The candidate needed 
to include labelled 
diagrams illustrating 
the lock-and-key 
mechanism. They 
should also have 
stated that the 
enzymes are specific 
because the substrate 
has a complementary 
shape to the active site 
of the enzyme.  

 
Mark for (a) = 0/3 

 
 
 

  

1 
1 
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Example candidate response – low, continued Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 A correct answer.  

 
Mark for (b) (i) = 2/2 
 
 
 

 
 

 One mark is awarded 

for step one, the first 
marking point in the 
mark scheme. The 
iodoform reaction 
would not give a yellow 
precipitate with any of 
the hydrolysis 
products. Candidates 
should have used 
aqueous bromine, 
which would give a 
white precipitate with 
hydrolysis product, 
phenol, from phenyl 
ethanoate.  

 
Mark for (b) (ii) = 1/3 
 
 
Total marks awarded =  
3 out of 8 

 

  

3 

2 2 

3 
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How the candidate could have improved their answer 
 
(a) The candidate should have included labelled diagrams illustrating the lock-and-key mechanism as shown 
below. 

 
They should also have stated that the enzymes are specific because the substrate has a complementary 
shape to the active site of the enzyme. 
 
(b) (ii) The candidate should have used aqueous bromine, which would give a white precipitate with 
hydrolysis product, phenol, from phenyl ethanoate. The hydrolysis products from methyl benzoate would 
show no change. 
 
 
Mark awarded = (a) 0/3 
Mark awarded = (b) (i) 2/2, (ii) 1/3 
 
Total marks awarded = 3 out of 8 
 
 

Common mistakes candidates made in this question 
 
(a) Common errors were omitting any reference to ‘active site’ or ‘enzyme specificity’ in their explanation and 
drawing unlabelled diagrams with little explanation. 
 

(b) (i) Some candidates identified the isomers but incorrectly assigned their  values.  
 
(b) (ii) Some candidates omitted dilute/aq with the acid and heat in step 1. Common errors in step 2 were 
use of the iodoform reaction or aqueous sodium carbonate. 
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Question 7 
 

Example candidate response – high Examiner comments 

 

 
 
 

 A clear, correctly 

labelled diagram which 
earns all the marking 
points from the mark 
scheme.  

 
Mark for (a) (i) = 3/3 
 
 

 One mark is awarded 

for the direction of 
movement related to 
the charge on the 
amino acid. The 
candidate has omitted 
the effect of size/Mr on 
the distance travelled.  

 
Mark for (a) (ii) = 1/2 
 
 

 A correct answer. 

 
Mark for (b) (i) = 1/1 
 
 
 

 A correct answer. 

 
Mark for (b) (ii) = 1/1 
 
 

 An incorrect answer. 

The candidate should 
have chosen pH 12. 
Tyr would move further 
(towards the positive 
electrode) than Phe (as 
Tyr has a charge of 2– 
and Phe a charge of  
1–). 

 
Mark for (b) (iii) = 0/1 

 

  

5 

4 

3 

2 

1 

1 

2 

3 

4 
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Example candidate response – high, continued Examiner comments 

 

 
 

 A correct answer. Only 

the peptide bond 
needed to be shown as 
a displayed formula.  

 
Mark for (c) (i) = 2/2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 A correct answer. An 

alternative answer for 
E is N–H. 

 
Mark for (c) (ii) = 2/2 
 
 
Total marks awarded =  
10 out of 12 

 

How the candidate could have improved their answer 
 
(a) (i) The candidate should have labelled their power supply as ‘DC power supply’. Examiners accepted 
‘power supply’ with ‘+’ and ‘–’ charges. 
 
(a) (ii) The candidate should have stated the effect of size/Mr of the amino acid on the distance travelled. 
 
(b) (iii) A pH 12 should have been chosen here. Tyr would move further (towards the positive electrode) than 
Phe (as Tyr has a charge of 2– and Phe a charge of 1–). 
 
 
Mark awarded = (a) (i) 3/3, (ii) 1/2 
Mark awarded = (b) 2/3 
Mark awarded = (c) (i) 2/2, (ii) 2/2 
 
Total marks awarded = 10 out of 12 
 

  

7 

6 6 

7 
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Example candidate response – middle Examiner comments 

 

 
 

 Two marks awarded 

for marking points two 
and three. The 
candidate should have 
connected the DC 
power supply to the 
ends of the slide or in 
electrolyte tanks.  

 
Mark for (a) (i) = 2/3 
 

 A correct answer.  

 
Mark for (a) (ii) = 2/2 
 
 
 
 

 The correct pH is given 

here but the reasoning 
is incorrect. At pH 12 
Asp is more negative 
so moves further 
(towards the positive 
electrode). 

 
Mark for (b) (i) = 0/1 
 

 No response. The 

candidate could have 
chosen pH 2 where 
Lys is more positive so 
moves further (towards 
the negative 
electrode). 

 
Mark for (b) (ii) = 0/1 
 

 The pH given is 

incorrect. The 
candidate should have 
chosen pH 12 where 
Tyr is more negative so 
moves further (towards 
the positive electrode). 

 
Mark for (b) (iii) = 0/1 

 

  

5 
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Example candidate response – middle, continued Examiner comments 

 

 
 
 

 A correct answer.  

 
Mark for (c) (i) = 2/2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 One mark is awarded 

for F and G. The 
answer for E is 
incorrect. Candidates 
should have chosen 
either the O–H bond or 
the N–H bond for E.  

 
Mark for (c) (ii) = 1/2 
 
Total marks awarded =  
7 out of 12 

 

  

7 

6 

6 

7 
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How the candidate could have improved their answer 
 
(a) (i) The candidate should have connected the DC power supply to the ends of the slide or in electrolyte 
tanks as shown. 

 

 
(b) The candidate could have chosen: 

 for Asp and Val a pH 12 where Asp is more negative (as a 2– charge) so moves further (towards the 
positive electrode), 

 for Lys and Ser, a pH 2 where Lys is more positive (as a 2+ charge) so moves further (towards the 
negative electrode), 

 Tyr and Phe, a pH 12 where Tyr is more negative (as a 2– charge) so moves further (towards the 
positive electrode). 

 
(c) (ii) The candidate should have chosen either the O–H bond or the N–H bond for E. 
 
 
Mark awarded = (a) (i) 2/3, (ii) 2/2 
Mark awarded = (b) 0/3 
Mark awarded = (c) (i) 2/2, (ii) 1/2 
 
Total marks awarded = 7 out of 12 
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Example candidate response – low Examiner comments 

 

 
 

 No marks awarded. 

The candidate should 
have drawn a clear, 
labelled diagram of the 
electrophoresis 
apparatus.  

 
Mark for (a) (i) = 0/3 
 

 No marks awarded. 

The candidate needed 
to relate the direction 
of movement to the 
charge on the amino 
acid, and the distance 
travelled to the Mr of 
the amino acid.  

 
Mark for (a) (ii) = 0/2 
 

 The correct pH is 

given, but with 
incorrect reasoning.  
At pH 12, Asp is more 
negative so moves 
further (towards the 
positive electrode). 

 
Mark for (b) (i) = 0/1 
 

 The correct pH is 

given, but with 
incorrect reasoning.  
At pH 2, Lys is more 
positive so moves 
further (towards the 
negative electrode). 

 
Mark for (b) (ii) = 0/1 
 

 An incorrect answer. 

The candidate should 
have chosen pH 12 
where Tyr is more 
negative so moves 
further (towards the 
positive electrode). 

 
Mark for (b) (iii) = 0/1 
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Example candidate response – low, continued Examiner comments 

 

 

 One mark is awarded 

for the peptide bond. 
The candidate has 
drawn an aldehyde 
functional group 
instead of a carboxylic 
acid in the Ser unit of 
the dipeptide.  

 
Mark for (c) (i) = 1/2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 A correct answer.  

 
Mark for (c) (ii) = 2/2 
 
 
Total marks awarded =  
3 out of 12 

 

  

7 

6 
6 

7 
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How the candidate could have improved their answer 
 
(a) (i) The candidate should have drawn a clear labelled diagram as shown below. 

 

(a) (ii) The candidate should have related the direction of movement to the charge on the amino acid, and 
the distance travelled to the Mr of the amino acid. 
 
(b) The candidate could have chosen: 

 for Asp and Val a pH 12 where Asp is more negative (as a 2– charge) so moves further (towards the 
positive electrode), 

 for Lys and Ser, a pH 2 where Lys is more positive (as a 2+ charge) so moves further (towards the 
negative electrode), 

 Tyr and Phe, a pH 12 where Tyr is more negative (as a 2– charge) so moves further (towards the 
positive electrode). 

 
(c) (i) The candidate should have drawn a carboxylic acid group instead of an aldehyde group in the Ser unit 
of the dipeptide. 
 
 
Mark awarded = (a) (i) 0/3, (ii) 0/2 
Mark awarded = (b) 0/3 
Mark awarded = (c) (i) 1/2, (ii) 2/2 
 
Total marks awarded = 3 out of 12 
 
 

Common mistakes candidates made in this question 
 
(a) (i) Common errors included an incomplete circuit and omitting the filter paper or gel.  
 
(a) (ii) Some candidates did not relate the size/Mr/magnitude of the charge to the speed of 
movement/distance travelled. Mass was often stated instead of Mr, which was not sufficient. 
 
(b) Many candidates had difficulty identifying the charge on the amino acid at a particular pH and chose an 
incorrect pH. Some candidates referred only to the R group in their explanation and omitted the effect of pH 
on the COOH and NH2 groups. For example, for Asp and Val at pH 12 Val does not move as it has no 
charge and Asp has a negative charge and moves towards the positive electrode.  
 
(c) (i) Common errors were connectivity errors linked to the CH2OH and COOH groups and drawing a 
polymer unit with continuation bonds. 
 
(c) (ii) Common errors included giving the structure or naming the functional group without highlighting the 
specific bond responsible for the peak. 
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Question 8 
 

Example candidate response – high Examiner comments 

 

 
 
 
 

 A correct answer.  

 
Mark for (a) = 3/3 
 
 
 
 
 
 
 
 

 A correct answer.  

 
Mark for (b) (i) = 1/1 
 

 
  

2 

1 

1 
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Example candidate response – high, continued Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 One mark for a clear, 

correct Hess cycle 
diagram. Two marks 
for –1624. The 
candidate only uses 

1  –1090 in the 
calculation instead of 

2  –1090.  
 
Mark for (b) (ii) = 3/4 
 
 
 

 This earns the first 

marking point. For the 
other mark, the 
candidate should have 
linked the less negative 
enthalpy change to the 
energy needed to 
dissociate the weak 
acid.  

 
Mark for (c) = 1/2 
 
 
Total marks awarded =  
8 out of 10 

 

  

4 

3 3 
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How the candidate could have improved their answer 
 

(b) (ii) The candidate should have used 2  –1090 in the calculation of x as shown. 

x = Hat(Ca) + IE(1) + IE(2) – 2Hhyd(H
+
) + Hhyd(Ca

2+
) – 2IE(H) – E(H-H) 

x = 178 + 590 + 1150 + 2(1090) – 1576 – 2(1310) – 436 
x = –534 kJ mol

–1 

 
(c) The candidate should have linked the less negative enthalpy change to the energy needed to dissociate 
CH3CO2H.  
 
 
Mark awarded = (a) 3/3 
Mark awarded = (b) (i) 1/1, (ii) 3/4 
Mark awarded = (c) 1/2 
 
Total marks awarded = 8 out of 10 
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Example candidate response – middle/low Examiner comments 

 

 

 A correct answer.  

 
Mark for (a) = 3/3 
 
 
 

 An incorrect answer. 

HNO3 or HCl are both 
strong acids so the 
enthalpy change 
should be similar. The 
ionic equation for the 
reaction of Ca with 
HNO3 or HCl is the 
same.  

 
Mark for (b) (i) = 0/1 
 

 
 
  

2 

1 
1 
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Example candidate response – middle/low, continued Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 No marks. The Hess 

cycle should have 
‘2H+(g)’ instead of 
‘H2(s)’. The answer for 
x is –534. The 
candidate makes at 
least three errors in 
their calculation.  

 
Mark for (b) (ii) = 0/4 
 
 
 
 

 No marks. CH3CO2H is 

a weak acid so some 
energy is needed to 
dissociate the acid.  

 
Mark for (c) = 0/2 
 
 
Total marks awarded =  
3 out of 10 

 

  

4 

3 

3 

4 
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How the candidate could have improved their answer 
 
(b) (i) The candidate should have suggested that the enthalpy change would be similar since they are both 
strong acids. 
 
(b) (ii) The Hess cycle should have had '2H

+
(g)' instead of 'H2(s)': 

 

The answer to x is −534 and can be calculated as shown:  

x = Hat(Ca) + IE(1) + IE(2) – 2Hhyd(H
+
) + Hhyd(Ca

2+
) – 2IE(H) – E(H–H) 

x = 178 + 590 + 1150 + 2(1090) – 1576 – 2(1310) – 436 
x = –534 kJ mol

–1 

 
(c) The candidate should have stated that CH3CO2H is a weak acid so some energy is needed to dissociate 
the acid. 
 
 
Mark awarded = (a) 3/3 
Mark awarded = (b) (i) 0/1, (ii) 0/4 
Mark awarded = (c) 0/2 
 
Total marks awarded = 3 out of 10 
 
 

  



Paper 4 – A Level Structured Questions 

 Cambridge International AS & A Level Chemistry 9701 63 
 

Example candidate response – low Examiner comments 

 

 Credit is earned for the 

enthalpy of solution 
becoming less 
negative linked to the 
solubility decreasing. 
The solubility of the 
hydroxides increases 
down Group 2 as 
lattice energy 
decreases faster than 
enthalpy of hydration. 
So enthalpy of solution 
becomes more 
negative.  

 
Mark for (a) = 1/3 
 

 An incorrect answer. 

As HNO3 or HCl are 
both strong acids the 
enthalpy change 
should be similar.  

 
Mark for (b) (i) = 0/1 
 

 
 

  

2 

1 

1 
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Example candidate response – low, continued Examiner comments 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 No marks. The Hess 

cycle is incorrect and it 
is not a cycle.  

 The answer for x is  
–534. The candidate 
makes three errors in 
their calculation.  

 
Mark for (b) (ii) = 0/4 
 
 
 
 
 
 
 
 
 

 Examiners allowed 

marking point one for 
‘CH3CO2H does not 
fully decompose into 
H

+
 and CH3CO2

–’ as 
alternative wording for 
‘is incompletely 
ionised’. For the 
second mark, the 
candidate needed to 
state that this 
dissociation requires 
energy.  

 
Mark for (c) = 1/2 
 
Total marks awarded =  
2 out of 10 

 
  

4 

3 
3 

4 
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How the candidate could have improved their answer 
 
(a) The candidate should have stated that solubility increases (down the group) because lattice energy 

decreases faster than Hhyd. This results in the enthalpy of solution becoming more exothermic. 
 
(b) (i) The candidate should have stated that HNO3 and HCl are both strong acids so the enthalpy change 
would be similar. 
 
(b) (ii) The Hess cycle should have been drawn as follows:  

 

The answer to x is −534 and can be calculated as shown:  

x = Hat(Ca) + IE(1) + IE(2) – 2Hhyd(H
+
) + Hhyd(Ca

2+
) – 2IE(H) – E(H–H) 

x = 178 + 590 + 1150 + 2(1090) – 1576 – 2(1310) – 436 
x = –534 kJ mol

–1 

 
(c) The candidate should have described the breakdown of CH3CO2H into H

+
 ions and CH3CO2

–
 ions as a 

dissociation. For full marks, examiners required candidates to suggest that this would require some energy. 
 
 
Mark awarded = (a) 1/3 
Mark awarded = (b) (i) 0/1, (ii) 0/4 
Mark awarded = (c) 1/2 
 
Total marks awarded = 2 out of 10 
 
 

Common mistakes candidates made in this question 
 
(a) A common error was omitting any reference to the enthalpy of solution, ΔHsol. Some candidates stated 
the solubility decreased down the group. 
 
(b) (i) Many candidates did not appreciate that both acids would be fully ionised. 
 
(b) (ii) Many candidates did not draw a complete Hess cycle. A wide range of answers was seen for the 
calculation. Common errors included missing out necessary values, multiples and using incorrect signs. 
 
(c) Many candidates did not explain the difference in standard enthalpy change between the two acids. 
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Question 9 
 

Example candidate response – high Examiner comments 

 

 
 
 
 
 
 
 
 
 
 

 One mark for 

identifying both chiral 
centres.  

 
Mark for (a) = 1/1 
 

 One mark for the 

correct structure of 
compound H. The alkyl 
group has been 
omitted from 
compound J.  

 
Mark for (b) = 1/2 
 
 
 

 Correct reagents and 

conditions are given for 
all six steps.  

 
Mark for (c) = 6/6 
 
 
 

 Two marks for 

identifying the correct 
name of the 
mechanism and type of 
reaction here.  

 
Mark for (d) = 2/2 
 
 
Total marks awarded =  
10 out of 11 

 

  

4 

3 

2 
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How the candidate could have improved their answer 
 
(b) The candidate omitted the alkyl group for structure J. The correct structure of J is as shown: 

 
 
Mark awarded = (a) 1/1 
Mark awarded = (b) 1/2 
Mark awarded = (c) 6/6 
Mark awarded = (d) 2/2 
 
Total marks awarded = 10 out of 11 
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Example candidate response – middle Examiner comments 

 

 
 
 
 
 
 
 
 

 Both chiral centres are 

correctly identified.  
 
Mark for (a) = 1/1 
 
 

 Structure J is correct. 

Structure H is 
incorrect; it should be 
the methylketone 
substituted product,  
–COCH3 instead of  
–CHO.  

 
Mark for (b) = 1/2 
 

 The reagents and 

conditions are correct 
for steps 3, 4 and 5.  
In step 1 the 
chloroalkane should be 
(CH3)2CHCH2Cl.  
In step 2 the reagent 
should be CH3COCl.  
In step 6 a nickel 
catalyst should be 
used (H2/Pt would also 
cause the 
hydrogenation of the 
benzene ring).  

 
Mark for (c) = 3/6 
 

 Two marks awarded. 

Examiners ignored the 
term ‘electrophilic’ for 
step 6; ‘addition’ only is 
required here. 

 
Mark for (d) = 2/2 
 
 
Total marks awarded =  
7 out of 11 
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How the candidate could have improved their answer 
 
(b) The candidate needed to identify compound H as methylketone, as shown below: 

 
 
(c) The candidate should have suggested the reagents and conditions for steps 1, 2 and 6 as shown below: 

 step 1 the chloroalkane should be (CH3)2CHCH2Cl with AlCl3 

 step 2 the reagent should be CH3COCl with AlCl3 

 step 6 a nickel catalyst should be used with H2 to avoid hydrogenation of the benzene ring. 
 
(d) The type of reaction for step 6 should be ‘addition’ or ‘reduction’.  
 
 
Mark awarded = (a) 1/1 
Mark awarded = (b) 1/2 
Mark awarded = (c) 3/6 
Mark awarded = (d) 2/2 
 
Total marks awarded = 7 out of 11 
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Example candidate response – low Examiner comments 

 

 
 
 
 
 
 
 
 
 
 

 Both chiral centres are 

identified.  
 
Mark for (a) = 1/1 
 
 

 One mark for the 

correct structure of 
compound H. Structure 
J is incorrect as a 
methyl group has been 
omitted.  

 
Mark for (b) = 1/2 
 
 

 Two marks are 

awarded for steps 1 
and 2. The reagents 
and conditions for the 
other steps should be: 
step 3 HCN + NaCN, 
step 4 aqueous HCl + 
heat, step 5 conc. 
H2SO4 + heat and step 
6 H2 + Ni catalyst (+ 
heat).  

 
Mark for (c) = 2/6 
 

 One mark for the 

correct mechanism. 
The type of reaction for 
step 6 is reduction.  

 
Mark for (d) = 1/2 
 
 
Total marks awarded =  
5 out of 11 
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How the candidate could have improved their answer 
 
(b) Structure J should have been identified as shown below: 

 
 
(c) The candidate should have suggested the reagents and conditions for steps 3–6 as shown below: 

 step 3 HCN + NaCN  

 step 4 aqueous HCl + heat  

 step 5 conc. H2SO4 + heat 

 step 6 H2 + Ni catalyst (+ heat). 
 
(d) The candidate should have identified the type of reaction for step 6 as ‘reduction’. 
 
 
Mark awarded = (a) 1/1 
Mark awarded = (b) 1/2 
Mark awarded = (c) 2/6 
Mark awarded = (d) 1/2 
 
Total marks awarded = 5 out of 11 
 
 

Common mistakes candidates made in this question 
 
(a) A number of candidates gave no response for this question. Some candidates failed to identify the chiral 
centre in ibuprofen. 
 
(b) A common error was identifying compound H as an alcohol. 
 
(c) Common errors were: 

 incorrect structures for the halogenoalkane and acyl chlorides  

 omitting AlCl3 in steps 1 and 2  

 omitting ‘concentrated’ with H2SO4/H3PO4  

 the use of LiAlH4 in step 6. 
 

(d) Some candidates identified the mechanism as electrophilic addition and the type of reaction as an 
elimination or substitution reaction. 
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Question 10 
 

Example candidate response – high Examiner comments 

 
 

     

 

 The correct electronic 

configuration of Fe.  
 
Mark for (a) (i) = 1/1 
 
 
 

 A correct answer.  

 
Mark for (a) (ii) = 1/1 
 
 
 
 
 

 Correct use of the data 

and a balanced 
equation given.  

 
Mark for (b) = 2/2 
 
 
 
 
 
 
 

 Three correct colour 

changes identified but 
not explained. The 
examiner expected 
candidates to give the 
reasons for these 
colour changes. For 
example, the stability 
of the complex ion of 
[Fe(H2O)5F]

2+
 is 

greater than 
[Fe(H2O)5SCN]

+
.  

 
Mark for (c) (i) = 2/4 
 
 

 A correct type of 

reaction identified.  
 
Mark for (c) (ii) = 1/1 
 
 
Total marks awarded =  
7 out of 9 
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How the candidate could have improved their answer 
 
(c) (i) The candidate needed to say that when a few drops of KSCN(aq) are added to the colourless solution 
of [Fe(H2O)5F]

2+
, there is no change and the solution stays colourless. This is because the stability constant 

for [Fe(H2O)5F]
2+

 is greater than [Fe(H2O)5SCN]
+
. 

 
 
Mark awarded = (a) (i) 1/1, (ii) 1/1 
Mark awarded = (b) 2/2 
Mark awarded = (c) (i) 2/4, (ii) 1/1 
 
Total marks awarded = 7 out of 9 
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Example candidate response – middle Examiner comments 

 

 An incorrect answer. It 

should be 3d
6
.  

 
Mark for (a) (i) = 0/1 
 

 One mark is awarded 

for an error carried 
forward here. This 
diagram has only one 
unpaired electron and 
shows the loss of three 
electrons (two from the 
4s and one from the 3d 
subshells).  

 
Mark for (a) (ii) = 1/1 
 

 One mark for 

extracting relevant E
o
 

data from the Data 
Booklet. The candidate 
gives the equation for 
the reverse (non-
spontaneous) reaction. 

 
Mark for (b) = 1/2 
 
 
 
 
 
 
 

 Three correct colour 

changes identified, but 
not explained. The 
examiner expected 
candidates to give the 
reasons for these 
colour changes. For 
example, the stability 
constant for equilibrium 
1 is greater than 
equilibrium 2.  

 
Mark for (c) (i) = 2/4 
 
 

 A correct answer.  

 
Mark for (c) (ii) = 1/1 
 
Total marks awarded =  
5 out of 9 
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How the candidate could have improved their answer 
 
(a) (i) The electronic configuration of an iron atom should have been completed by 3s

2
3p

6
3d

6
4s

2
. 

 
(a) (ii) The candidate was awarded this mark for the error carried forward from their incorrect answer to (a)(i). 
The correct answer is as shown: 
 

 
 

(b) The correct equation is: Sn
2+

 + 2Fe
3+

  Sn
4+

 + 2Fe
2+

 
 
(c) (i) When a few drops of KSCN(aq) are added to the colourless solution of [Fe(H2O)5F]

2+
, there is no 

change and the solution stays colourless. This is because the stability of the complex ion [Fe(H2O)5F]
2+

 is 
greater than [Fe(H2O)5SCN]

+
. 

 
 
Mark awarded = (a) (i) 0/1, (ii) 1/1 
Mark awarded = (b) 1/2 
Mark awarded = (c) (i) 2/4, (ii) 1/1 
 
Total marks awarded = 5 out of 9 
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Example candidate response – low Examiner comments 

 

 A correct answer.  

 
Mark for (a) (i) = 1/1 
 
 

 An incorrect answer. 

The candidate should 
have a 3d

5
 

configuration in the 
lower three d orbitals.  

 
Mark for (a) (ii) = 0/1 
 
 
 
 
 

 Two marks awarded 

for a correct answer. 
 
Mark for (b) = 2/2 
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Example candidate response – low, continued Examiner comments 

 

 
 
 
 

 Only one correct colour 

change identified and 
no explanation, so no 
marks awarded. The 
examiner expected 
candidates to give a 
colour change for bullet 
point 1 (violet to light 
red to colourless) and 
for bullet point 2 (violet 
to colourless and stays 
colourless), and to 
explain these changes. 
The explanation for 
these colour changes 
would have been 
awarded marks for 
stating that the stability 
constant for equilibrium 
1 is greater than 
equilibrium 2.  

 
Mark for (c) (i) = 0/4 
 

 A correct answer.  

 
Mark for (c) (ii) = 1/1 
 
 
Total marks awarded =  
4 out of 9 
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How the candidate could have improved their answer 
 
(a) (ii) The candidate should have drawn a 3d

5
 configuration in the lower three d orbitals as shown: 

 

 
 
(c) (i) The candidate should have given the following colour changes: 
 

 KSCN added to Fe
3+

 followed by KF: (violet)  deep-red  colourless 

 KF added to Fe
3+

 followed by KSCN: (violet)  colourless  stays colourless 
 
This is due to the fact that the stability constant for [Fe(H2O)5F]

2+
 is greater than [Fe(H2O)5SCN]

+
. 

 
 
Mark awarded = (a) (i) 1/1, (ii) 0/1 
Mark awarded = (b) 2/2 
Mark awarded = (c) (i) 0/4, (ii) 1/1 
 
Total marks awarded = 4 out of 9 
 
 

Common mistakes candidates made in this question 
 
(a) (i) Occasionally 3s

2
3p

6
3d

8
 was seen. 

 
(a) (ii) Many candidates completed the diagram with more than one unpaired electron or electrons not in 
their lowest energy state. 
 
(b) Common errors included an unbalanced equation, and writing the equation for the reverse reaction as 
shown:  

Sn
4+

 + 2Fe
2+  Sn

2+
 + 2Fe

3+ 

 
(c) (i) Many candidates found it difficult to apply the information in the question and gave a wide range of 
different colour changes in their answers. Most candidates omitted any explanation for their colour changes.  
 
(c) (ii) The most common error was ‘displacement’ on its own without ‘ligand’. 
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