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Introduction
These exemplar answers have been chosen from the 
summer 2018 examination series.

OCR is open to a wide variety of approaches and all 
answers are considered on their merits. These exemplars, 
therefore, should not be seen as the only way to answer 
questions but do illustrate how the mark scheme has 
been applied.

Please always refer to the specification https://www.
ocr.org.uk/Images/171720-specification-accredited-a-
level-gce-chemistry-a-h432.pdf for full details of the 
assessment for this qualification. These exemplar answers 
should also be read in conjunction with the sample 
assessment materials and the June 2018 Examiners’ report 
or Report to Centres available from Interchange https://
interchange.ocr.org.uk/Home.mvc/Index

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2019. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this and are able to set up teachers with specific logins – 
see the following link for further information http://www.
ocr.org.uk/administration/support-and-tools/interchange/
managing-user-accounts/).

It is important to note that approaches to question 
setting and marking will remain consistent. At the same 
time OCR reviews all its qualifications annually and may 
make small adjustments to improve the performance of 
its assessments. We will let you know of any substantive 
changes.

mailto:/Images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf?subject=
mailto:/Images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf?subject=
mailto:/Images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf?subject=
https://interchange.ocr.org.uk/Home.mvc/Index
https://interchange.ocr.org.uk/Home.mvc/Index
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
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Question 1

Exemplar 1 1 mark

Examiner commentary
The correct percentage of 80% can be worked out by simply comparison of the relative atomic mass with the isotopes that are 
present. From the annotations, the candidate has attempted to use algebra to solve the problem, but this approach was abandoned, 
presumably as the incorrect algebra did not lead to any of the answers. Most candidates chose the correct option. It is unclear how 
this candidate eventually arrived at the correct answer.



Exemplar Candidate Work

5

A Level Chemistry A

© OCR 2018

Question 2

Exemplar 1 1 mark

Examiner commentary
The working on the right of the table shows that the candidate has used oxidation numbers to derive the correct oxidation numbers 
for I and Sb. This is always a good approach. Most candidates chose the correct option.



Exemplar Candidate Work

6

A Level Chemistry A

© OCR 2018

Question 3

Exemplar 1 0 marks

Examiner commentary
The candidate has multiplied the Avogadro constant (6.02 × 1023) by the number of hydrogen atoms in C2H5OH (6) to obtain 
3.612 × 1024 (option D). The candidate has ignored the amount of C2H5OH given in the question (0.125 mol). Had they multiplied 
3.612 × 1024 by 0.125, they would have obtained the correct answer of 4.515 × 1023 (Option B).

7.525 × 1022 (from 6.02 × 1023 × 0.125) was another common error, from ignoring ‘6’. Overall, candidates found this question much 
more difficult that questions 1 and 2.  
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Question 4

Exemplar 1 1 mark

Examiner commentary
This candidate has identified D as the correct option. The working shows a methodical approach, considering the stoichiometric 1:2 
ratio of Ba(OH)2:HNO3 to help work out the moles of Ba(OH)2 and HNO3 that reacted in the titration. The candidate has then worked 
out the concentration in mol dm–3 by correctly scaling up from the moles of HNO3 in 23.35 cm3.

This is a response of a well-prepared candidate with an excellent understanding of titration mole calculations. This question was 
answered far better than the simpler but more unfamiliar calculation in question 3.



Exemplar Candidate Work

8

A Level Chemistry A

© OCR 2018

Question 5

Exemplar 1 1 mark

Examiner commentary
The working shows that the candidate has correctly considered the occupation of orbitals for N and O.

The candidate had rejected options C and D and had used diagrams to help them choose between options A and B. Overall, this 
question was answered well by most candidates.
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Question 6

Exemplar 1 1 mark

Examiner commentary
Most candidates were able to determine the most likely formula of the ionic compound as C. The working shows that the candidate 
has worked out the number of each ion from the charges on the ion.
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Question 7

Exemplar 1 1 mark

Examiner commentary
From the annotations, the candidate is unsure of the correct answer (especially as option A has a cross alongside it, despite being 
correct).

The candidate has determined that D is incorrect by annotating charges above the formula. This allows the correct answer to be 
selected despite the candidate being unsure about the other options.
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Question 8

Exemplar 1 1 mark

Examiner commentary
The candidate’s correct response is accompanied by sketches of concentration–time and rate–concentration graphs. Notice that the 
candidate has underlined the key information in the stem to the question. This approach helps to focus the thought process.

This question was simple recall and almost all candidates selected correctly.
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Question 9

Exemplar 1 1 mark

Examiner commentary
The annotation shows that this candidate has a good understanding of the meaning of ‘partial pressure’. This question was answered 
correctly by almost all candidates showing that candidates do not find this concept difficult.
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Question 10

Exemplar 1 1 mark

Examiner commentary
The candidate’s annotations follow a well-established method for calculating the pH of a buffer solution to obtain the correct option 
C. This is a response of a well-prepared candidate with an excellent understanding of the mole and of pH calculations. 

A significant number of candidates chose option B (from the inverse concentrations). The lower ability candidates often chose 
options A and D by using the initial concentrations of CH3CH2COOH and CH3CH2COONa rather than the concentrations after mixing.
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Question 11

Exemplar 1 1 mark

Examiner commentary
This response shows careful and clear working to obtain the correct response. Most candidates obtained the correct answer.
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Question 12

Exemplar 1 1 mark

Examiner commentary
The working shows a candidate with a good understanding of electrode potentials. The candidate has combined the two half 
equations, having reversed the half equation with the more negative electrode potential. The candidate has then crossed out 
species that appear on both sides of the equation to obtain the correct overall equation.
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Question 13

Exemplar 1 1 mark

Examiner commentary
The candidate has selected the correct option of B after rejecting statement 3. From the annotations, the candidate has been lucky, 
having rejected statement 3 after incorrectly assigning the enthalpy change of magnesium as exothermic (the enthalpy change of 
formation of an element is zero).

A significant number of candidates opted for D, suggesting confusion between the first and second electron affinities of oxygen.
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Question 14

Exemplar 1 1 mark

Examiner commentary
The annotations show that this candidate has ruled out statement 1 to obtain the correct option C. Overall, candidates found this 
question easy.
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Question 15

Exemplar 1 1 mark

Examiner commentary
The candidate has opted for the correct option of D. In the candidate’s working, 'square planar' is annotated next to stem of the 
question and statements 2 and 3 have been rejected based on this deduction. Statement 1 is simple recall. 

Strangely, candidates found this question more demanding than some of the calculations. A significant number thought that the 
complex had a tetrahedral shape and were then drawn to the 109.5º bond angle and option B.
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Question 16(a)(i)

Exemplar 1 1 mark

Examiner commentary
This candidate has confused enthalpy change of hydration with enthalpy change of solution, using ‘solute’ rather than ‘gaseous ions’. 
The candidate has only been credited with a mark for stating that it involves the formation of 1 mole of aqueous ions. 
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Question 16(a)(ii)

Exemplar 1 1 mark

Examiner commentary
This candidate shows poor understanding of energy changes involved in the dissolving process. The top line should contain gaseous 
ions, the second line down should show 2F–(g) and the bottom line should show the (s) state symbol. Many candidates scored all 
four marks for this question.

When writing state symbols, many candidates write a lower case ‘s’ in an identical way to a lower case ‘g’. This means the examiner 
cannot distinguish between these state symbols, leading to loss of marks. 
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Question 16(a)(iii)

Exemplar 1 2 marks

Examiner commentary
In this response, the candidate has originally forgotten to divide their answer by 2, but has then realised and amended their 
response. Notice that the original answer has been crossed out rather than attempting to change the numbers. This is good 
examination technique as responses that change numbers can be very unclear and difficult to read.
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Question 16(a)(iv)

Exemplar 1 2 marks

Examiner commentary
This is a concise, clear response to has been credited both marks. 

This candidate has used the term ‘more exothermic’ when comparing the negative enthalpy changes of hydration. ‘More negative’ 
would also be a suitable term. Many candidates used ‘larger’ and ‘smaller’ but these terms are ambiguous for comparing negative 
values and were not credited.
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Question 16(b)(i)

Exemplar 1 1 mark

Examiner commentary
This response was typical of the many scripts that scored one out of the two available marks. The candidate has correctly referred to 
the breaking of one mole of bonds, but the response is then spoiled by referring to gaseous atoms rather than gaseous molecules. 
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Question 16(b)(ii)

Exemplar 1 2 marks

Examiner commentary
This response shows a carefully worked calculation that has unfortunately led to the wrong answer. The error lies with an incorrect 
sign in the calculation: +598 instead of –598. The candidate has still been credited two out of the three marks by error carried 
forward. The clear working has acted to the candidate’s advantage here.



Exemplar Candidate Work

25

A Level Chemistry A

© OCR 2018

Question 17(a)

Exemplar 1 Level 3, 5 marks
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Examiner commentary
This is a Level 3 response (5/6 marks) with all chemistry points present:

• Determination of the reaction orders.

• Calculation of k from correct rate equation. 

• Proposes the two-step mechanism consistent with the overall equation.

The communication strand has not been achieved because there is no reasoning within or between the chemistry points.
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Examiner commentary
This is a Level 2 response (4/6 marks) with some chemistry points present and correct:

• Determination of the reaction orders.

• Calculation of k from correct rate equation. 

The candidate has proposed a two-step mechanism but there are inconsistencies with the charges in the steps (FeI2
+ is shown with 

no charge as FeI2).

Candidates should check that atoms and charges are both balanced.

The communication strand has been achieved because there is a line of reasoning within the chemistry points.

Exemplar 2 Level 2, 4 marks
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Examiner commentary
This is a Level 1 response and has been credited 1/6 marks. 

The candidate has determined the correct orders and rate equation. There is an attempt to calculate the rate constant but this is 
incorrect. There is also an attempt to suggest a mechanism but the equations offered do not link together. 

The communication strand has not been achieved because there is no evidence of a line of reasoning or link to the experimental 
evidence.

Exemplar 3 Level 1, 1 mark
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Question 17(b)(i)
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Exemplar 1 1 mark

Examiner commentary
This candidate has calculated the gradient of their straight line within an acceptable range. This is the only mark that can be credited 
as the candidate has not calculated Ea by multiplying the gradient by R (8.314). The answer has also not been shown to three 
significant figures, despite this being specified in the question.
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Question 17(b)(ii)

Exemplar 1 2 marks

Examiner commentary
This is an excellent response. The candidate has shown that ln A is the intercept of the y = mx + c straight line. The candidate has 
then correctly calculated the pre-exponential factor A from their intercept of 31.35 using eln(A). 
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Question 18(a)

Exemplar 1 1 mark

Examiner commentary
This candidate has shown the Kc expression the wrong way up but error carried forward means that a mark for units can still be 
credited. The inverse Kc expression is a lower ability response as nearly all candidates are able to correctly write a Kc expression.
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Question 18(b)

Exemplar 1 4 marks

Examiner commentary
This candidate has shown a correct response using a well-rehearsed method with clear working throughout. This is the hallmark of a 
well-prepared candidate.
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Question 18(c)(i)

Exemplar 1 1 mark

Examiner commentary
The annotations around the table show the candidate’s thought process. The candidate has correctly predicted that the forward 
reaction is exothermic, but the explanation is in terms of the reverse reaction. The logic of this reverse argument is correct and the 
candidate has been given the benefit of the doubt for their explanation.
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Question 18(c)(ii)

Exemplar 1 1 mark

Examiner commentary
Candidates find it difficult to explain shifts in equilibrium position in terms of equilibrium constants, especially when the 
temperature is constant. This candidate has been credited the first ‘easy’ mark and has identified the shift in equilibrium position 
using le Chatelier’s principle. Few candidates were credited with more than this first mark. The candidate needed to explain that 
increasing pressure results in an increase in partial pressures of the denominator more than the numerator, moving the system out 
of equilibrium. The partial pressures then change until the system is once again in equilibrium with Kp restored. 

This candidate has really just offered random statements about Kp, including temperature changes (despite the stem stating that 
there is no change in temperature). 
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Question 19(a)(i)

Exemplar 1 1 mark

Examiner commentary
This candidate has provided the correct expression for this easy mark.

The [H+]2 expression in isolation or expressions using HA would not have merited the mark. Even with ‘easy’ marks, candidates need 
to take care that all the square brackets are complete.
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Question 19(a)(ii)

Exemplar 1 2 marks

Examiner commentary
The candidate has shown a good clear response, spoiled by incorrect transcription of the calculator value for the final answer, which 
should be 4.76.
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Question 19(a)(iii)

Exemplar 1 0 marks

Examiner commentary
After the familiarity of (a)(i) and (a)(ii), candidates seemed unsure how to approach this unfamiliar question which tested application 
of understanding.

In this response, the candidate realises that the hydrogen ion concentration must be divided by the acid concentration, but has 
doubled the hydrogen ion concentration, leading to twice the correct answer of 0.447%
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Question 19(b)

Exemplar 1 4 marks

Examiner commentary
Most able candidates answered this question correctly with clear working, this response being typical. 

However, the candidate has rounded values at each stage of the calculation and intermediate rounding can introduce an error in the 
final answer. It is always more accurate to round just once, for the final answer, keeping and working with unrounded values on the 
calculator. The final answer is unaffected in this question, but this will not always be the case.
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Question 19(c)

Exemplar 1 2 marks

Examiner commentary
This candidate has drawn a very clear diagram, with the two extra electrons being made obvious by use of different symbols, which 
have then been labelled for clarity.

When drawing ‘dot-and-cross’ diagrams candidates should check that all the electrons have been accounted for. Any charges should 
be accounted for by the addition or removal of electrons. Any added electrons should be shown with a clearly different symbol.
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Question 20(a)

Exemplar 1 2 marks

Examiner commentary
This candidate has correctly identified the key factors: increasing numbers of electrons and London forces. The response is then let 
down by the vague energy statement – this needed to be directly related to breaking of intermolecular forces.
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Question 20(b)

Exemplar 1 1 mark

Examiner commentary
The candidate has been credited with one mark only for showing the products above reactants for the endothermic reaction. 
The arrows should be single headed to show the direction of the energy change. The activation energy arrows, Ea and Ec, are also 
incorrect, starting from the products rather than the reactants.

This is a low ability response for what should have been three easy marks.
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Question 20(c)

Exemplar 1 3 marks

Examiner commentary
The candidate has circled ‘oxide of chlorine’ in the stem of the question. The question then asks for the molecular formula but the 
candidate has stopped after obtaining the correct molecular formula of 183. This has cost the candidate a possible mark.

The candidate recognises the key steps needed to reach the molecular mass but looking at the working the candidate has been 
lucky. The candidate converts the pressure from Pa to kPa (rather than leaving it in Pa) and converts the volume from cm3 to dm3 
rather than m3. The units used are still consistent and the candidate has introduced two cancelling errors. The correct molecular 
formula for the chlorine oxide with a molecular mass of 183 is Cl2O7. 
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Question 20(d)(i)
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Exemplar 1 0 marks

Examiner commentary
All titration readings and titres should be recorded to two decimal places, with the last figure either 0 or 5. The mean should then be 
calculated from the concordant titres, here 23.75 and 23.85, to give a mean titre of 23.80 cm3. 

This candidate has given the titre values to an inconsistent number of decimal places in the table, and has subsequently used all 
three values to calculate the mean. By the end of the A Level course, it is hoped that students would avoid these mistakes through 
their experience of recording titration results and familiarity with the conventions.
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Question 20(d)(ii)

Exemplar 1 1 mark

Examiner commentary
The candidate recognises that the titre is derived from two burette readings, each with an uncertainty of ±0.05 cm3. The candidate 
has then calculated the percentage uncertainty in the titre for the trial titre rather than titration 1 (asked for in the question), but this 
was still credited because the method used was correct.
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Question 20(d)(iii)

Exemplar 1 1 mark

Examiner commentary
The candidate has correctly identified starch as the indicator but doesn't state the colour change.

Overall, a significant number of candidates were unable to even suggest the correct indicator. Candidates were much less successful 
in this question than in the titration calculation that follows.
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Question 20(d)(iv)

Exemplar 1 5 marks
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Examiner commentary
Clear, well worked calculation. 

Candidates needed to use the information provided for the titration, equations, and their mean titre from (d)(i) (this candidate 
obtained a correct mean titre of 23.80 cm3). 

This candidate initially chose the wrong stoichiometry but has spotted the error, replacing the incorrect numbers with clear crossing 
out. There is clear working throughout with a sound method. This is the response of a candidate with an excellent understanding of 
how to analyse titration results.
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Question 21(a)

Exemplar 1 1 mark

Examiner commentary
This candidate has shown the correct electron configuration for a Ni atom but has then made the common mistake of not removing 
the 4s electrons for the Ni2+ ion. Strictly, the electron configuration should be written in shell order with 3d before 4s but either order 
is credited (to reflect the order of filling).
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Question 21(b)(i)

Exemplar 1 4 marks

Examiner commentary
This candidate has produced a very well drawn diagram with clear annotations. This is an excellent response, including all relevant 
details.
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Exemplar 2 0 marks

Examiner commentary
The contrast with the previous exemplar could not be greater. This is a lower ability response, with almost everything wrong: 
incomplete circuit, incorrect labelling, incorrect units for concentration, and incorrect temperature.
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Question 21(b)(ii)

Exemplar 1 1 mark

Examiner commentary
The candidate has correctly calculated the standard cell potential as the difference of the relevant standard electrode potentials. This 
is an easy mark and was credited to most candidates.
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Question 21(c)(i)

Exemplar 1 0 marks

Examiner commentary
This candidate has combined the relevant half equations, having reversed the equation with the more negative electrode potential 
and balanced in terms of electrons. The candidate has made a basic error, missing the H+ ions from the H2O2, resulting in an 
unbalanced overall equation. All final equations should be checked for balancing.
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Question 21(c)(ii)

Exemplar 1 3 marks

Examiner commentary
This candidate has written correct overall equations for the two stages and has explained the electron flow in terms of electrode 
potentials. 

Notice that the candidate has used ‘more negative’ when comparing the electrode potentials. This is good technique as ‘lower’ (often 
seen) is ambiguous when describing negative numbers. The only omission in the response is the equilibrium shift that takes place in 
each stage.

Overall, most candidates constructed correct equations but found the explanations much more difficult. 
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Question 21(d)

Exemplar 1 Level 3, 6 marks
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Examiner commentary
This is a Level 3 response that has been credited with 6/6 marks.

This is an excellent response from a candidate who has a clear knowledge and understanding on these aspects of inorganic 
chemistry. All unknowns (C, D, E and F) have been identified with equations for all reactions and changes in oxidation number for 
reaction 2.

The communication strand has been achieved because the response has followed a well-structured line of reasoning and all aspects 
of the response are clearly linked together. 
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Exemplar 2 Level 2, 4 marks

Examiner commentary
This is a Level 2 response that has been credited with 4/6 marks.

The candidate has a good knowledge and understanding on these aspects of inorganic chemistry and has identified all unknowns 
(C, D, E and F). The response falls down with the absence of equations for two of the reactions and no consideration of the changes 
in oxidation number within reaction 2.

The communication strand has been achieved for the logical structure.
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Exemplar 3 Level 1, 2 marks

Examiner commentary
This is a Level 1 response that has been credited with 2/6 marks.

The candidate has presented a detailed explanation for reaction 1, with a correct identification of C, including a 3D diagram, and a 
correct equation. For reaction 2, although D has been correctly identified, the equation is incorrect. The oxidation number change is 
correct but has not been linked to the species in the equation. Reaction 3 has not been considered.

The communication strand has been achieved for the logical structure. 
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