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Introduction
These exemplar answers have been chosen from the 
summer 2017 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 (http://www.ocr.
org.uk/qualifications/as-a-level-gce-chemistry-a-h032-
h432-from-2015/) 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 2017 Examiners’ Report to Centres available on 
the OCR website http://www.ocr.org.uk/qualifications/. 

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2018. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this). 

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.

http://www.ocr.org.uk/qualifications/as-a-level-gce-chemistry-a-h032-h432-from-2015/
http://www.ocr.org.uk/qualifications/as-a-level-gce-chemistry-a-h032-h432-from-2015/
http://www.ocr.org.uk/qualifications/as-a-level-gce-chemistry-a-h032-h432-from-2015/
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Section A
Question 1

Which atom is not an isotope of iodine?

 [1]

Mark(s): 1/1

Examiner commentary
This was a straightforward starting question for the paper. This 
candidate has simply subtracted the number of neutrons from 
the mass number to select D as the only option that does not 
give 53, the atomic number of iodine.
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Question 2

What is the bonding between the ligands and the metal ion in [Fe(H2O)6]2+?

A  Metallic

B  Ionic

C  Hydrogen

D  Dative covalent

 [1]

Mark(s): 1/1

Examiner commentary
This question needed an understanding that in a complex ion 
each ligand donates an electron pair to the metal ion to form 
a dative covalent bond (D). B and C proved to be distractors; B 
presumably because of the complex ion, and C because H2O 
forms hydrogen bonds.
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Question 3

What is the oxidation number of Mn in K2MnO4?

A  +4

B  +5

C  +6

D  +7

 [1]

Mark(s): 1/1

Examiner commentary
The working below the formula of K2MnO4 shows how the 
candidate has determined the correct answer of +6. Almost all 
candidates across all abilities achieved the correct answer.
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Question 4

Which calcium compound contains the greatest percentage by mass of calcium?

A  calcium carbonate

B  calcium nitrate

C  calcium hydroxide

D  calcium sulfate

 [1]

Mark(s): 1/1

Examiner commentary
This candidate has calculated the percentage composition by 
mass of calcium in each compound, allowing the correct answer, 
C, to be easily selected. A proved to be a significant distractor 
(although it is difficult to see how this decision was made). 
Many weaker candidates floundered and working on the scripts 
revealed common errors in writing the formulae, e.g. Ca2CO3, 
CaNO3 and CaOH.
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Question 5

0.0200 mol of calcium oxide is reacted completely with 2.00 mol dm–3 HCl.

What is the volume, in cm3, of 2.00 mol dm–3 HCl required for this reaction?

A  15

B  20

C  30

D  60

 [1]

Mark(s): 1/1

Examiner commentary
The working shown by this candidate reflects excellent 
understanding, writing the balanced equation, calculating the 
moles of HCl (0.04 mol), the volume in dm3 (0.02 dm3) and finally 
the volume as 20 cm3 (B). Most candidates obtained the correct 
answer with no option being more of a distractor than the 
others.
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Question 6

How many electrons are removed from 2.02 × 10–2 g of Ne(g) atoms to form Ne+(g) ions?

A  3.36 × 10–26

B  1.66 × 10–27

C  6.02 × 1020

D  1.22 × 1022

 [1]

Mark(s): 1/1

Examiner commentary
From the annotations, this candidate has first calculated the 
number for moles of Ne atoms, which are multiplied by the 
Avogadro constant to give the correct answer of 6.02 × 1022 (C). 
Option D proved to be a strong distractor, obtained by omitting 
the ‘moles’ stage and using 2.02 × 10–2 × 6.02 × 1023.
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Question 7

Silicon can be made by heating silicon tetrachloride, SiCl 4 , with zinc.

8.50 g of SiCl 4 is reacted with an excess of zinc. The percentage yield of silicon is 90%.

What is the mass of silicon made?

A  1.26 g

B  1.31 g

C  1.40 g

D  1.55 g [1]

Mark(s): 1/1

Examiner commentary
From the annotations, this candidate has first calculated the 
number for moles of SiCl4, then calculated the mass of silicon 
produced as 1.404 g, and finally determining 90% of 1.404 as 
1.26 g (A). Option C, the value before considering the 90% yield, 
proved to be a strong distractor.
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Question 8

Four pairs of solutions are mixed.

Which pair of solutions forms a white precipitate?

A  1.26 g

B  1.31 g

C  1.40 g

D  1.55 g

 [1]

Mark(s): 1/1

Examiner commentary
This candidate has selected the correct option, D. Some 
candidates wrote ‘sulfate test’ by the side which helps with 
the ‘white precipitate’. Options B and A proved to be good 
distractors. B distracted due to the fact that a precipitate is 
produced (although it is cream). It was difficult to see why 
option A had been chosen so often, although perhaps the 
transitions metals in C and D suggested colour.
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Question 9

Enthalpy values are provided below.

A  –596

B  –298

C  +298

D  +596 [1]

Mark(s): 1/1

Examiner commentary
The annotations for this candidate show how the candidate has 
reached the correct answer of +298 (C). B and D proved to be 
good distractors: B has the correct value but wrong sign; D is the 
value before dividing by 2.
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Question 10

A reaction is zero order with respect to a reactant A.

Which concentration–time graph for reactant A is the correct shape?

 [1]

Mark(s): 1/1

Examiner commentary
The candidate has selected the correct option A, showing that 
the shapes of these rates graphs had been learnt. Option C 

proved to be a strong distractor: the shape of a rate–
concentration graph for zero order. 
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Question 11

Aqueous Cr3+ ions are reacted with an excess of aqueous sodium hydroxide.

Which product is formed?

A  

B  

C  

D  

  [1]

Mark(s): 1/1

Examiner commentary
This question is solely based on recall of chromium chemistry 
and this candidate has chosen the correct option A. Option 
B proved to be the strongest distractor as the formula of a 
chromium(III) hydroxide precipitate. This question proved to be 
the most difficult of the multiple-choice questions. Transition 
metal chemistry has to be learnt.
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Question 12

HA and HB are two strong monobasic acids.

25.0 cm3 of 6.0 mol dm–3 HA is mixed with 45.0 cm3 of 3.0 mol dm–3 HB.

What is the H+(aq) concentration, in mol dm–3, in the resulting solution?

A  1.9

B  2.1

C  4.1

D  4.5 [1]

Mark(s): 1/1

Examiner commentary
From the annotations, this candidate has first calculated the 
number of moles of HA (0.15) and HB (0.135) and added these 
to obtain 0.285 mol of H+ ions. The candidate has recognised 
that the total volume is 70 cm3, and has scaled up the volume to 
1000 cm3 to obtain the correct answer of 4.1 (C). Option A and 
B proved to be the strongest distractors: Option B from dividing 
the total moles of H+ by the moles of HA; option A from dividing 
the total moles of H+ by the moles of HB.
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Question 13

A mixture of N2 and O2 gases has a total pressure of 1.42 atm.

The mole fraction of N2 is 0.700.

What is the partial pressure, in atm, of O2 in the mixture?

A  0.211

B  0.426

C  0.493

D  0.994 [1]

Mark(s): 1/1

Examiner commentary
This candidate has obtained the correct answer of B by 
multiplying the mole fraction of O2 (0.3) by the total pressure, 
1.42 atm. A and D proved to be good distractors: D from 
multiplying by 0.7 instead of 0.3; A by dividing 0.3 by 1.42 rather 
than multiplying.
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Question 14

A cell is constructed from the two redox systems below.

Which statement(s) is/are correct for the cell?

1  The cell potential is 1.14 V.

2  The reaction at the copper electrode is

3 The silver electrode increases in mass.

A  1, 2 and 3

B  Only 1 and 2

C  Only 2 and 3

D  Only 1 [1]

Mark(s): 1/1

Examiner commentary
This candidate has eliminated statement 1 and has identified 
that statements 2 and 3 are correct, giving the correct answer, C. 
Of the other choices, option A was the strongest distractor, with 
1.14 V being obtained by adding rather than subtracting the two 
electrode potentials.
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Question 15

Which electron configuration(s) is/are correct?

1  

2  

3 

A  1, 2 and 3

B  Only 1 and 2

C  Only 2 and 3

D  Only 1 [1]

Mark(s): 1/1

Examiner commentary
This candidate has eliminated option 3 and has identified 
that options 1 and 2 are correct, giving the answer B. Of the 
other choices, A was the strongest distractor, presumably in an 
attempt to obtain a half-filled d subshell for Fe2+. 
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Section B
Question 16 (a)

This question is about ions and compounds containing hydrogen.

Show outer electrons only.

 [1]

Mark(s): 1/1

Examiner commentary
This candidate has drawn a clear diagram showing three 
covalent bonds and one dative covalent bond, and the overall 
charge outside of square brackets (by analogy with NH4

+). 
Common errors included a diagram showing ionic bonding 
between Al3+ ions and 4 H– ions, and four normal covalent 
bonds.

Candidates are encouraged to draw large ‘dot-and-cross’ 
diagrams so that dots and crosses can be clearly distinguished.
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Question 16 (b)

Nitrogen forms NH4
+ and NH2

– ions.

Predict the name of the shape of, and H–N–H bond angle in, NH4
+ and NH2

–.

 [2]

Mark(s): 2/2

Examiner commentary
This question is based on material from the first year of 
the specification. The shape and bond angle for NH4

+ are 
straightforward, being direct recall of specification content, but 
NH2

– is more challenging and requires application of the shape 
of a H2O molecule. This candidate has corrected their early 
mistake of ‘pyramidal’ and 107o for NH4

+. Responses from poorly-
prepared candidates showed assorted shapes and bond angles 
often seen almost at random.
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Question 16 (c) (i) (ii)

Nitrogen, phosphorus and arsenic are in Group 15 (5) of the periodic table.

The boiling points of their hydrides are shown below.

(i)  Explain why the boiling point of PH3 is lower than the boiling point of NH3.  [2]

(ii)  Explain why the boiling point of PH3 is lower than the boiling point of AsH3. [2]

Mark(s): 2/2

i
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Examiner commentary
In (i), the candidate’s response shows good understanding, 
securing both marks. The candidate has recognised that NH3 
is more polar than PH3 and has hydrogen bonding as its main 
intermolecular force, which is stronger than the intermolecular 
forces in PH3.

Weaker candidates often explained in terms of the atomic 
size, shielding and electron attraction, clearly confusing their 
explanations with those for ionisation energy trends.

Part (ii) proved to be more challenging than (i) and required 
an explanation in terms of London forces. This candidate 
realised that an AsH3 molecule has more electrons than PH3 and 
consequently stronger London forces. Note that uses of the term 
‘van der Waals’ forces’ are not now acceptable and are ignored. 
Weaker candidates again struggled, often repeating the same 
explanation as in (i).

Mark(s): 2/2

ii
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Question 17 (a)

This question is about Group 2 and Group 17 (7).

Barium chloride can be prepared from barium hydroxide in a neutralisation reaction.

Write the equation for this reaction. State symbols are not required.  [1]

Mark(s): 1/1

Examiner commentary
This candidate has chosen hydrochloric acid as the reagent that 
would form BaCl2 in a neutralisation reaction. All formulae are 
correct and the correct balanced equation allows the mark to 
be awarded. A significant number of candidates were unable to 
write correct formulae for barium hydroxide and barium chloride 
or to balance this straightforward equation. This is surprising 
as it requires basic chemistry skills that would have been 
encountered early in the first year of the course.
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Question 17 (b)

The reactivity of the Group 2 elements Mg–Ba increases down the group.

Explain why.

 [3]

Mark(s): 3/3

Examiner commentary
As with 17a, this question was based on chemistry encountered 
early in the first year of the course. This candidate has produced 
a clear explanation linked to ionisation energy, shielding and 
attraction. Note that the idea of decreasing energy from Mg to 
Ba was required rather than vague statements based on easier 
removal of electrons.
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Question 17 (c) (i)

On gently heating, the compound KCl O3 reacts as shown in the equation.

This reaction is an example of disproportionation.

(i)  State what is meant by disproportionation and use oxidation numbers to show that   
 disproportionation has taken place.  [3]

Mark(s): 3/3

Examiner commentary
This candidate has related disproportionation to the same 
element being oxidised and reduced, with each process 
supported in terms of oxidation numbers. All three marks have 
been awarded. It is important to emphasise disproportionation 
in terms of an element rather than vague terms such as ‘species’. 
In this reaction, KCl O3 is a species but only Cl disproportionates.
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Question 17 (c) (ii)

Mark(s): 0/1; 0/1

Examiner commentary
Candidates find the writing of systematic names using oxidation 
numbers a difficult skill as can be seen from these two attempts. 
Only the most able candidates were able to name KCl O4 as 
potassium chlorate(VII). Notice the near miss in the first response 
here; the positioning of the (VII) label means that it applies to 
potassium rather than chlorate. This part was answered very 
poorly, suggesting that nearly all candidates need more practice 
at this skill.

On gently heating, the compound KCl O3 reacts as shown in the equation.

This reaction is an example of disproportionation.

(ii) What is the systematic name for KCl O4? [1]

ii

ii
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Question 17 (d) (i) and (ii)

Two changes are described below.

For each change,

• write an equation, including state symbols,
• state and explain how the entropy changes.

(i) The reaction of aqueous barium nitrate with aqueous sodium sulfate.  [2]

(ii) The change that accompanies the standard enthalpy change of atomisation of iodine.  [2]

Mark(s): 2/2

Mark(s): 1/2

i

ii



Exemplar Candidate Work

29

A Level Chemistry A

© OCR 2017

Examiner commentary
In (i), candidates were required to write an equation for the 
reaction that occurs in the sulfate test and to predict how the 
entropy changes. This candidate has correctly identified barium 
sulfate as a solid product and has written a correct equation with 
state symbols. The state symbols act as a clue for the entropy 
change and this candidate has correctly linked this to the 
conversion of aqueous species into a solution containing a more 
ordered solid. As with 17a, many candidates were unable to 
write correct formulae with NaSO4, BaNO3 and even Ba3N2 being 
seen. This suggests that a significant number of candidates need 
more practice in the basic skill of writing ionic formulae from 
ions.

In (ii), most candidates were unable to write a correct equation 
for the standard enthalpy change of atomisation of iodine, which 
forms 1 mole of I(g), i.e. ½I2(s)  I(g). The response seen here 
forming 2 moles of I(g) was common. This candidate was then 
able to predict the increase in entropy that will accompany the 
increased disorder in going from a solid to a gas. 

Common errors included incorrect state symbols for iodine 
and an equation for electron affinity or first ionisation energy. 
Candidates generally find adding species to a Born–Haber 
cycle and carrying out related calculations a relatively easy 
task but this question showed a basic lack of understanding of 
atomisation, one of the enthalpy changes in these energy cycles. 
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Question 18 (a) 

What is significant about the gradient of the line and the values P and Q shown in Fig. 18.1?

Explain your reasoning.

 [4]
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Mark(s): 3/4

Examiner commentary
This question required candidates to apply the equation for a 
straight line (y = mx + c) to the Gibbs’ equation, a skill that will 
have been covered when studying the Arrhenius equation. The 
first stage required some rearrangement of the Gibbs’ equation 
to align ∆G and T with y and x. This candidate had done this, 
although they have omitted a negative sign before ∆S. Following 
this rearrangement, it should be clear, as in this response, that 
the gradient is equal to –∆S and the intercept P to ∆H. Q could 
be identified independently as the point where ∆G is equal to 
zero and feasibility changes, as in this response.

This is a very good attempt at a very unfamiliar problem, the 
only error being the missing negative sign.

It was apparent that candidates need more practice in relating 
chemical equations to the equation for a straight line, y = mx 
+ c. The presence of this question in the paper should help to 
promote the importance of this mathematical skill. 



Exemplar Candidate Work

32

A Level Chemistry A

© OCR 2017

Question 18 (b) (i) (ii) (iii)

Iron can be extracted from its ore Fe3O4 using carbon.

Several equilibria are involved including equilibrium 18.1, shown below.

(i) Why is equilibrium 18.1 a heterogeneous equilibrium? [1]

(ii) Write the expression for Kp for equilibrium 18.1.  [1]

(iii) The forward reaction in equilibrium 18.1 is only feasible at high temperatures.

• Show that the forward reaction is not feasible at 25 °C.
• Calculate the minimum temperature, in K, for the forward reaction to be feasible. [3]

Mark(s): 1/1

Mark(s): 1/1

i

ii



Exemplar Candidate Work

33

A Level Chemistry A

© OCR 2017

Mark(s): 3/3

Examiner commentary
In (i), this candidate correctly recognised that a heterogeneous 
equilibrium contains species with different physical states. Few 
candidates did not score this straightforward mark.

Part (ii) was more problematic with many candidates including 
all species in their Kp expression. The correct response, shown 
here, includes only the gaseous species, CO(g), although the 
candidate’s first attempt was going to contain more species.

Candidates should be reminded to include only gaseous 
and aqueous species in the expression for a heterogeneous 
equilibrium constant.

In (iii), candidates were required to carry out a stock calculation 
involving the Gibbs’ equation. This candidate has produced a 
clear response. Key features of the response include conversion 
of the ∆S value from J mol–1 K–1 to kJ mol–1 K–1, a statement 
that the positive ∆G value (∆G > 0) shows non-feasibility, and 
calculation of the minimum temperature for feasibility when  
∆G = 0. Notice that the candidate has rounded only at the end of 
each calculation which ensures the most accurate final answers.

iii
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Question 18 (b) (iv)

(iv) Another equilibrium involved in the extraction of iron from Fe3O4 is shown below.

  [3]

Mark(s): 3/3

Examiner commentary
The general method of determining an enthalpy change of 
formation should be known to most candidates. This candidate 
has drawn out an energy cycle and has approached the 
calculation algebraically to obtain the correct value of –110.5 kJ 
mol–1

Candidates should be advised to show every step in their 

calculation clearly. This would allow method marks to be applied 
in the absence of a correct final answer.

A series of jumbled numbers (seen often in responses) will stand 
little chance of scoring partial credit if there is no apparent 
meaning to them.
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Question 19 (a) 

Determine the total volume of oxygen, measured at room temperature and pressure, that the student 
should be prepared to collect in this investigation.

Suggest apparatus that would allow this gas volume to be collected, indicating clearly the scale of 
working.  [3]
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Mark(s): 3/3

Examiner commentary
This candidate has secured all three marks. They have 
determined the volume of oxygen as 690 cm3 by first calculating 
the moles of H2O2 in 25.0 cm3 of 2.30 mol dm–3 H2O2, dividing by 
2 (from the equation’s stoichiometry) and multiplying by 24000. 
The candidate has then suggested a gas syringe and gives an 
idea of the scale of working.

Candidates should appreciate that ‘scale of working’ indicates 
that a quantity is required, rather than responding with just ‘a gas 
syringe’ or a ‘measuring cylinder’. Most candidates ignored this 
scale instruction.
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Question 19 (b) 

Suggest a different experimental method that would allow the rate of this reaction to be followed over 
time.  [1]

Mark(s): 1/1

Examiner commentary
This candidate has responded with the idea of mass loss, a 
response given by many candidates.
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Question 19 (c) 

Determine the initial rate of reaction, the order with respect to H2O2, and the rate constant.

Your answer must show full working on the graph and on the lines below. [6]
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Level/Mark(s): Level 3 – 6/6
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Examiner commentary
This question was a six mark level of response question 
which required candidates to interpret a concentration–time 
graph to determine the initial rate of reaction, an order, and 
a rate constant. This question required candidates to decide 
independently how to analyse the results, allowing different 
routes through the problem to be credited.

This response is at Level 3 and has been awarded all 6 marks. 
The candidate has determined all three values using the 
experimental evidence which is justified throughout:

• The candidate has drawn a tangent to the curve at t = 0 s 
and has measured the gradient to determine the initial rate 
of reaction.

• The candidate has shown that two half lives are the same 
(900s) and concluded that the reaction is first order with 
respect to H2O2.

• The candidate has used their initial rate and concentration 
to calculate the rate constant.

All parts of the response have been justified with use of correct 
units throughout. An alternative and easier method was often 
seen using k = ln2/t1/2.

Although many candidates scored highly on this question, 
weaker candidates sometimes struggled to express the 
link between the different values being calculated. Such 
responses were often muddled with missing details, such as 
units. Candidates are advised to structure their responses. This 
question was clearly in three parts and this response shows that 
the candidate has worked sequentially through each part. 
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Question 20 (a) 

This question is about equilibrium reactions.

Hydrogen gas is manufactured by the chemical industry using the reaction of methane and steam. This is 
a reversible reaction, shown in equilibrium 20.1 below.  

Explain, in terms of le Chatelier’s principle, the conditions of pressure and temperature for a maximum 
yield of hydrogen from equilibrium 20.1, and explain why the operational conditions used by the 
chemical industry may be different.  [4]

Mark(s): 4/4
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Examiner commentary
This candidate has addressed all requirements in the question to 
score all 4 marks:

• High temperature justified by the endothermic forward 
reaction

• Low pressure justified by the increase in gaseous moles

• The actual operational conditions required in terms of 
energy and rate of reaction.

Many candidates made use of the additional space below 
the answer lines as their response would not fit onto the 
available answer lines. If available, this is a better tactic than 
using additional answer pages, which fragment the response. 
Unfortunately, many candidates did not structure their response, 
sometimes repeating the same point many times. Concise 
responses are usually the best responses.
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Question 20 (b) (i) (ii)

A chemist investigates the equilibrium reaction between sulfur dioxide, oxygen, and sulfur trioxide, 
shown below.

• The chemist mixes together SO2 and O2 with a catalyst.

• The chemist compresses the gas mixture to a volume of 400 cm3.

• The mixture is heated to a constant temperature and is allowed to reach equilibrium without   
 changing the total gas volume.

The equilibrium mixture contains 0.0540 mol SO2 and 0.0270 mol O2.

At the temperature used, the numerical value for Kc is 3.045 × 104 dm3 mol–1.

(i)  Write the expression for Kc and the units of Kc for this equilibrium. [2]

(ii)  Determine the amount, in mol, of SO3 in the equilibrium mixture at this temperature.

 Give your final answer to an appropriate number of significant figures.

 Show all your working.  [4]

Mark(s): 1/2
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Mark(s): 4/4

Examiner commentary
In (i) most candidates were able to write the correct expression 
for Kc and to derive the units. Strangely, this candidate has 
omitted the units, despite them being asked for in the question.

In (ii), this candidate has scored all four marks using a clear 
method which is organised sequentially:

• Converting molar quantities of SO2 and O2 into 
concentrations

• Using the Kc expression to calculate the concentration of 
SO3

• Using the concentration of SO3 to determine the moles 
of SO3 in 400 cm3 to an appropriate number of significant 
figures. 

As with all calculations, the importance of a clear method 
cannot be emphasised too strongly. If there is a slip in any part 
of the response, partial credit can often be given for a correct 
method. ‘Appropriate number of significant figures’ needs to 
be interpreted as the being the same as the least accurate data 
provide in the question. The question contains a mixture of data 
to 3 and 4 significant figures and so the final answer should be 
given to 3 significant figures. In their method, the candidate 
has rounded intermediate values in what is written but the 
calculator unrounded values should still be used throughout to 
obtain the most accurate final value.



Exemplar Candidate Work

45

A Level Chemistry A

© OCR 2017

Question 21 (a) 

This question is about the properties and reactions of ethanoic acid, CH3COOH.

Ethanoic acid is a weak acid with an acid dissociation constant, Ka, of 1.75 × 10–5 mol dm–3 at 25 °C.

A student uses a pH meter to measure the pH of a solution of CH3COOH at 25 °C.

The measured pH is 2.440.

Calculate the concentration of ethanoic acid in the solution.

Give your answer to three significant figures. [3]

Mark(s): 3/3

Examiner commentary
This candidate has given a clear response, calculating [H+] and 
using the expression for the Ka to calculate the concentration of 
ethanoic acid.

Weaker candidates usually calculated [H+] correctly but then 
struggled, often stopping at this point. As pH-based calculations 
usually follow a set pattern, such candidates need more practice 
in this type of calculation.
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Question 21 (b) 

This question is about the properties and reactions of ethanoic acid, CH3COOH.

Ethanoic acid is a weak acid with an acid dissociation constant, Ka, of 1.75 × 10–5 mol dm–3 at 25 °C.

(b) 

  [2]

Mark(s): 1/2

Examiner commentary
This question required candidates to complete the equilibrium 
equation and to assign the acid–base pairs. The candidate has 
to first decide which of the two acids is stronger and donates a 
proton. This candidate has incorrectly transferred a proton from 
the weaker acid to the stronger acid and so the first mark could 
not be awarded. ‘Error carried forwards’ has then been applied to 
credit the second mark for ‘correct’ acid-based pairs. 

Candidates should be reminded that the stronger acid is the one 
with the larger Ka value.
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Question 21 (c) (i)

This question is about the properties and reactions of ethanoic acid, CH3COOH.

Ethanoic acid is a weak acid with an acid dissociation constant, Ka, of 1.75 × 10–5 mol dm–3 at 25 °C.

(b) 

(i)  Show by calculation whether, or not, the student’s experimental method would produce the   
 required pH.

 Show all your working.

  [5]

Mark(s): 5/5
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Examiner commentary
This is a well-structured response that has been awarded all 5 
marks. Notice that the candidate has followed keys steps in their 
calculation:

• Calculating the concentration of CH3COONa

• Using Ka and the concentrations of CH3COOH and 
CH3COONa to calculate [H+]

• Calculating the pH. 

Although this calculation appears complex, buffer calculations 
often follow a set method which can be practised. This would 
help the many candidates who made no further progress 
beyond the concentration of CH3COONa. The Ka value of 
ethanoic acid had been given right at the start of question 22. 
Candidates should be reminded that overarching data for all 
parts may be presented in this way and not necessarily repeated 
in each subsequent part.

As with other calculations, a clear method is recommended so 
that partial credit can be applied.
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Question 21 (c) (ii)

This question is about the properties and reactions of ethanoic acid, CH3COOH.

Ethanoic acid is a weak acid with an acid dissociation constant, Ka, of 1.75 × 10–5 mol dm–3 at 25 °C.

(b) 

(ii) When the student prepares the buffer solution, the volume of solution increases slightly.

 Suggest whether the pH of the buffer solution would be the same, greater than, or less than   
 your calculated value in (c)(i).

 Explain your reasoning.

  [2]

Mark(s): 2/2

Examiner commentary
This is an excellent response which identifies that the pH does 
not change and provides a valid explanation, stating that any 
change in volume affects the two concentrations in the same 
way and that the ratio of acid and salt concentrations would be 
constant.

This was one of the most difficult questions on the paper. It 
discriminated extremely well but was correctly answered by only 
the most able candidates. 
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Question 22 (a) (i)

This question is about redox, electrode potentials and feasibility.

Table 22.1 shows standard electrode potentials for four redox systems.

You need to use this information to answer the questions below.

A standard cell is set up in the laboratory based on redox systems 1 and 3 and the standard cell potential 
is measured.

(i) Draw a labelled diagram to show how this cell could be set up to measure its standard cell potential.

 Include details of the apparatus, solutions and the standard conditions required to measure this   
 standard cell potential.  [4]

Mark(s): 4/4
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Examiner commentary
Two responses are shown which show the two extremes. 

The first response shows a complete circuit with correct half-
cells. The cell is labelled and the correct standard conditions are 
listed.

In the second response, there is no complete circuit as the 
beakers do not contain solutions. The electrodes have not been 
labelled and Fe2+ has been omitted from the Fe3+/Fe2+ half cell. 
The candidate has also omitted the standard concentration.

These are easy straightforward marks that all but the most poorly 
prepared candidates should be scoring.

Mark(s): 0/4
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Question 22 (a) (ii)

This question is about redox, electrode potentials and feasibility.

Table 22.1 shows standard electrode potentials for four redox systems.

You need to use this information to answer the questions below.

A standard cell is set up in the laboratory based on redox systems 1 and 3 and the standard cell potential 
is measured.

(ii) Predict the standard cell potential of this cell. 

standard cell potential = ..................................................V [1]

Mark(s): 1/1

Examiner commentary
This part was one of the most successfully answered one 
mark questions on the paper. A cell potential is always just the 
difference between the electrode potentials as seen here.
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Question 22 (b) 

This question is about redox, electrode potentials and feasibility.

Table 22.1 shows standard electrode potentials for four redox systems.

You need to use this information to answer the questions below.

In Table 22.1, what is the strongest reducing agent and the strongest oxidising agent?

Strongest reducing agent .........................................................................................................................

Strongest oxidising agent .........................................................................................................................

  [2]

Mark(s): 2/2

Mark(s): 1/2
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Examiner commentary
The first response has correctly identified the strongest reducing 
agent (Zn, as the species on the right-hand side of the most 
negative electrode potential) and the strongest oxidising agent 
(MnO4/H+, as the species on the left-hand side of the most 
positive electrode potential).

The second response makes the error of choosing both species 
from the right-hand side.

Overall, more candidates identified Zn than MnO4
–/H+. The mark 

scheme was generous in allowing just MnO4
– here.
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Question 22 (c) 

This question is about redox, electrode potentials and feasibility.

Table 22.1 shows standard electrode potentials for four redox systems.

You need to use this information to answer the questions below.

Electrode potentials can be used to predict the feasibility of reactions.

Construct an overall equation for the predicted reaction between the species in redox systems 2 and 4.

  [2]

Mark(s): 2/2

Examiner commentary
This is an excellent response that first combined the two half 
equations correctly, having completed two key skills:

• Deciding that system 2 proceeds to the left and system 4 to 
the right

• Multiplying the half equations so that the same number of 
electrons are transferred

The candidate then cancelled out common species (H2O and H+) 
to obtain the overall equation.

This part discriminated extremely well. In their responses, weaker 
candidates obviously knew that they had to combine the half 
equations but the complexity meant that they often got lost 
or didn’t balance species. These equations need to be checked 
repeatedly to look for inconsistencies.
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Question 23 (a) (i) (ii)

This question is about reactions of ions and compounds of transition elements.

The flowchart shows reactions of the complex ion [Cu(H2O)6]2+.

(i)  In the boxes, write down the formulae of the species responsible for the observations.

  [5]

(ii)  Name the type of reaction for Reaction 1 and Reaction 2.

Reaction 1 ....................................................................................................................................

Reaction 2 ....................................................................................................................................

  [2]
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Mark(s): 4/5

Mark(s): 2/2

Examiner commentary
This question required candidates to complete a flowchart 
focussed on copper chemistry and to name types of reactions. 
This candidate has identified four of the five species in (i) and has 
correctly named the reaction types in (ii).

Although mainly recall, part (i) was poorly answered. The white 
solid (CuI) and brown solution (I2) from reaction 2 proved to be 
the hardest marks for most candidates. The pale-blue precipitate 
from the reaction with NH3 was usually shown as Cu(OH)2 which 
is perfectly acceptable.

The best advice to candidates is to learn the reactions and 
reagents in the Transition elements section of the specification. 
These types of question often result in very polarised marks: 
very high or very low, a reflection of whether the specification 
content had been learnt, or not.

In (ii), the ideal answers would have been ‘ligand substitution’ 
and ‘redox’ although ‘precipitation’ was also allowed, as in this 
example. 

Overall, candidates found part (ii) easier than (i).
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Question 23 (b) 

A hydrated nickel(II) complex, A, is heated in a crucible to remove the water of crystallisation.

The anhydrous complex B is formed. The results are shown below.

Mass of crucible + hydrated complex A  = 59.554 g

Mass of crucible + anhydrous complex B  = 58.690 g

Mass of crucible   = 51.257 g

The anhydrous complex B is analysed and found to have a molar mass of 309.7 g mol–1 and to contain the 
following percentage composition by mass:

Ni, 18.95%; C, 23.25%; N, 27.12%; H, 7.75%; Cl, 22.93%.

The anhydrous complex B contains a cation C comprising Ni, C, N and H only.

Cation C is six-coordinate, contains three molecules of the bidentate ligand D, and exists as optical 
isomers.

Determine the formula of A, B, C and D and show the 3D structures for the optical isomers of C.

Show all your working.   [6]

Level/Mark(s): Level 3 – 6/6



Exemplar Candidate Work

59

A Level Chemistry A

© OCR 2017



Exemplar Candidate Work

60

A Level Chemistry A

© OCR 2017

Examiner commentary
This question was the second six mark level of response 
question on the paper.

Candidates were expected to interpret analytical data to 
determine the following:

• The formula of four unknown species, A, B, C and D.

• 3D structures of the optical isomers of C.

This question required candidates to decide independently 
how to analyse the results, allowing different routes through the 
problem to be credited.

This response is at Level 3 and has been awarded all 6 marks for 
clearly deriving all of the formulae and required structures from 
the provided data as follows:

• The formula of B from the percentage compositions by 
mass.

• The formula of C from the formula of B and the information 
that C contains only Ni, C, N and H.

• The formula of A from the formula of B and the results of 
water of crystallisation experiment.

• The formula of D and the optical isomers of C.

This is an excellent response. All parts of the analysis have been 
clearly explained and all formulae and structures are clear.

This question discriminated extremely well. 
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