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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates. The reports will include a general 
commentary on candidates’ performance, identify technical aspects examined in the questions and 
highlight good performance and where performance could be improved. The reports will also explain 
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor 
examination technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. A full copy of the question paper can be 
downloaded from OCR. 
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Paper 2 series overview 
This paper was designed to assess the depth of chemical knowledge shown by the candidates. It was 
the second paper of this kind in the new specification. Most candidates were able to attempt most 
questions, even if they didn't always manage to earn many marks. To do well, candidates needed to 
make use of the information they had been given but also to bring their own knowledge of chemistry into 
play.  The exam included more mathematical assessment than previous specifications and some 
candidates did not expect to have the mathematical skills in the specification assessed directly (Question 
5 and Question 8). The extended prose required in some questions (Question 7 and Question 9) is a 
challenge to some candidates, but the question often provides a structure which the best candidates use 
to good effect. Practical skills are now assessed in the written examination instead of a coursework 
assessment. Some candidates showed ability to describe laboratory practice (Question 9) but there is 
scope for improvement here. Questions 10 and 11 were an overlap with the Higher Paper so provided 
some of the most demanding challenges. It was particularly noticeable that candidates did not recognise 
the anion tests used in Question 10. 

To achieve a good grade, candidates needed to take careful note of the questions as there is often key 
information in the stem. Some candidates also lost marks by misreading the question or answering a 
question of their own devising.  The language of the examination was inclusive and there was no 
evidence that any were disadvantaged by this or cultural issues. There was little or no indication of time 
pressure or other constraints for most candidates.    
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Question 1 (a) (i) 
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It was not sufficient to simply say that the pH has increased – nor even that it increased slowly then 
rapidly and then slowly again. Candidates need to use values from the graph to gain credit.  

Exemplar 1 

 

This candidate has used values to describe the graph. 

Question 1 (a) (ii) 
 

The question requires an explanation of why the pH is low at the start and high at the end and not just a 
restatement of the shape of the graph.  

Question 1 (b) (i) 

This was reassuringly well done by many candidates, although some showed a lot of working to obtain 
just one mark.  
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Question 1 (b) (ii) 

This question was well done with the large majority of candidates clearly able to relate formulae to 
names. 

Question 1 (c) (i) 

Most candidates were aware of the formula for water but far fewer were able to name hydroxide ions 
(often simply called oxide ions) or give the formula for a hydrogen ion. 

Question 1 (c) (ii) 
 

Neutralisation was the commonest (and correct) answer and oxidation was the frequently given incorrect 
answer.  
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Question 2 (a) 

This question discriminated effectively. Many good candidates were quick to be credited two marks – but 
some candidates were unfamiliar with the idea. A few lost the mark for the PVC monomer by using two 
capital letters for the chlorine symbol.  
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Question 2 (b) 

Exemplar 2 

 

Few candidates appreciated that the question was asking for the repeating unit and instead gave the 
formula of the ethene monomer, as in exemplar 2. 
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Question 2 (c) (i) 

 

A small number of lower ability candidates used the atomic number rather than the mass for carbon. 
However, most used relative mass values for carbon and hydrogen from the Periodic Table. Some 
candidates were more familiar with the use of brackets in mathematics than a chemical formula. A 
surprisingly large value can be obtained by working out the mass of CH2CH (27) and then multiplying by 
the mass of CH3 (15), which was seen from some candidates. 

Question 2 (c) (ii) 

Most candidates worked this out correctly.  
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Question 3 (a) 

The evolution of carbon dioxide from a carbonate was well known.  
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Question 3 (b) 

The distinction between raw material, product and waste was very well understood by most higher ability 
candidates. 

Question 3 (c) (i) 
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The concept of direct proportion is often used but was rarely well explained. The idea that both quantities 
are increasing is a useful start, but two marks required the use of values from the graph to demonstrate 
more detail. 

Question 3 (c) (ii) 

Only the higher ability candidates gained this mark. If the amount of copper carbonate is zero, then there 
cannot be a yield.  The reverse argument is not true. 

Question 3 (c) (iii) 
 

The tolerance of half a small square (28-30g) was sufficient for most candidates to be credited a mark.  

Question 3 (c) (iv) 

Most candidates selected one correct response but many assumed that Jane had not heated the sample 
for long enough for their second response. 
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Question 3 (d)  

As before, the question required that the answer use data from the table. Although many saw that Nina 
had made more copper (13.2g more) the yield calculation was often misunderstood. Many candidates 
wrongly estimated Kai’s yield at 48% and Nina’s at 32%. 
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Exemplar 3 

 

This candidate has selected the relevant data to describe Nina’s experiment and has correctly calculated 
the yields for both for the second mark.  

Question 4 (a) 

Despite simply requiring (aq) as both missing state symbols, only a minority of candidates obtained this 
mark.  
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Question 4 (b) 

Exemplar 4 

 

The word equation was attempted by most candidates but many lost credit for mixing up iodine with 
iodide, as in exemplar 4. 

Question 4 (c) 

The colour of iodine solution was rarely known. 

Question 4 (d) 
 

These terms were well understood with only a minority of candidates gaining less than 2/3. 
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Question 5 (a)  

This question was answered well with the meanings of these symbols being understood by the majority 
of candidates. 

Question 5 (b) (i) 

Almost half of candidates could work out (or knew) that mercury is a liquid.  
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Question 5 (b) (ii) 

Many candidates struggled to explain how the melting and boiling point relate to the room temperature in 
deciding the state of matter. 

Question 5 (c) 

Many candidates gained credit here with the most common incorrect answer being that ‘zinc is in Group 
1’.  
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Question 6 (a) 

Question 6 is largely assessing the ability of the candidate to apply their knowledge. Many candidates 
gained a mark for spotting that the exothermic reaction is responsible for this, but the explanation 
requires that the candidate brings their knowledge to explain how this happens.  
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Question 6 (b) 

Candidates found this question challenging with less than half gaining any marks. Again, the key is the 
idea of making a solid rather than a solution – but the second mark is for linking this to how the fertiliser 
is transported.  

Question 6 (c) 

The Atom Economy values are given in the table, so there is no credit for simply reporting them. A small 
number of candidates spotted this and explained why process three is so different.  

Question 6 (d) (i) 

Quite a lot of candidates answered this correctly, relating their practical experience to an unfamiliar 
situation.  
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Question 6 (d) (ii) 

Exemplar 5 

 

 

Although most candidates attempted this question, the need to explain two words without using the 
words themselves proved to be challenging for some.  
 

 

AfL A batch process is usually deployed to make a small amount of a product. 
The process is then stopped and the same space or equipment may be used 
to make a different product. Continuous processing does not stop and uses 
the equipment for one specialised purpose only. 
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Question 7 

Many responses started by describing what happens to particles in a solid during melting. A purely 
descriptive answer could then be enhanced by the candidate bringing their own knowledge about the 
forces between particles. Having established that heat was needed to overcome these forces the 
difference in the melting points can then be explained by considering the relative strength of the 
intermolecular forces in ice and the ionic attractions in solid sodium chloride. The best responses 
identified these three steps from the stem of the question and were structured accordingly.  
Less successful candidates often answered one part (usually the description) at length and then did not 
address the remaining requirements of the question.  
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Exemplar 6 

 

Many responses started by describing what happens to particles in a solid during melting as in this 
exemplar. A purely descriptive answer achieved Level 1. It could then be enhanced by the candidate 
bringing in their knowledge about the forces between particles. Having established that heat was needed 
to make these forces insignificant the difference in the melting points can then be explained by 
considering the relative strength of the intermolecular forces in ice and the ionic attractions in solid 
sodium chloride. Level 3 responses identified these three steps from the stem of the question and were 
structured accordingly. Exemplar 6 is a Level 3, 6-mark answer as they have addressed all parts of the 
question successfully. 

Question 8 (a) (i) 

Many candidates did well here but a wrong answer costs both marks unless working was given.  
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Question 8 (a) (ii) 

Most candidates identified that the carbon dioxide concentration (which they had just calculated) was 
much higher than the other gases mentioned (although some candidates were confident that the carbon 
dioxide had the highest atmospheric concentration overall, forgetting nitrogen, oxygen and argon). The 
second mark was for explaining the effect on the environment of reducing CO2 emissions. A common 
error was to ignore this, or simply repeat the stem. 
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Question 8 (b) (i) 

 

The graphic showed concentration of three gases over 2000 years. However, the concentration of CO2 
was in parts per million, the N2O and CH4 were both in parts per billion but on separate scales. Very few 
candidates extracted information to gain full marks. Most candidates could usefully practice extracting 
data from a complex graphic and comparing this to valid (and invalid) conclusions.  

 

 

Item removed due to third party copyright restrictions 
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Question 8 (b) (ii) 

 

The concept of correlation causes some difficulty. Here, the three gases are perhaps correlated because 
all follow a broad pattern (varying very little over 1500 years and then increasing abruptly at about the 
same time). However, because of the varying units and axes, this was not always well explained. The 
second part of the statement concerned the early stages of the graph. The three lines are not identical 
with a peak for one gas corresponding to a minimum for another so close correlation is not achieved. 
Very few candidates managed to explain this adequately. 
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Question 9 

As with Question 7, careful reading of the stem would yield the structure for a complete response.  
Many candidates started with detailed and clear descriptions of the demonstration with good reference to 
safety. A more complete response attempted the second part of the stem, describing what results would 
be observed and the candidate is expected to add their own knowledge to the stimulus material to 
describe a general reaction of a group 1 metal in cold water. The higher ability candidates also noted 
that the demonstration was intended to show the trend in reactivity and addressed this point as well.  
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Exemplar 7 

 

As with Question 7, careful reading of the stem would yield the structure for a complete response. Most 
candidates gave clear descriptions of the demonstration with good reference to safety, but many stopped 
there, achieving only Level 1 (2 marks). Exemplar 7 demonstrates this. 

Exemplar 8 
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A Level 2 response attempted the second part of the stem, describing what results would be observed. 
The candidate is expected to add their own knowledge to the stimulus material to describe a general 
reaction of a group 1 metal in cold water. To achieve Level 3, candidates had to note that the 
demonstration was intended to show the trend in reactivity and address this point as well. Exemplar 8 
gained Level 3, 5 marks.  

Question 10 (a) 

Many candidates identified ambiguities in the colours given in the reference book data as a source of 
uncertainty allowing three different responses for Mineral A and two for Mineral B.   
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Question 10 (b) (i) 

These tests were almost completely unknown to foundation candidates. Sodium hydroxide is being used 
to confirm the presence of metal ion so is not relevant here but the acid shows the presence of a 
carbonate ion and the silver nitrate a chloride.   

Question 10 (b) (ii) 

Since the anion tests were not recognised in the previous part question, many candidates returned to the 
flame tests and restated which metals could have been present in the minerals. 
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Question 10 (c) 

Most candidates were aware of the use of emission spectroscopy. However, few could give a specific 
advantage for an instrumental technique over a laboratory test, taking refuge in generalisations like 
“more reliable” without enough detail.  
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Question 11 (a) (i) 
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A common error here was to calculate the volume and surface area of just one of the smaller cubes. 
Candidates who took this approach could still score the mark for the ratio.  

Question 11 (a) (ii) 

Most candidates seemed to understand that nanoparticles have special properties due to their small 
size. Many are also familiar with the concept of the ratio of surface area to volume in study of rate of 
reaction, but they did not often find it easy to explain in words what the ratio means.  

Question 11 (b) (i) 
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In this item, the small size of nanoparticles (or the relatively larger size of “regular” metal particles) must 
be compared to the size of the gaps in membranes. Credit cannot be given for simply copying out some 
of the text from the speech bubble above.  

Question 11 (b) (ii) 

The focus of the question here is to evaluate the use of nanoparticles in both contexts. The risks are 
probably similar in each case (as outlined in the previous item) but the benefit of potentially curing 
cancer is much greater than the benefit of curing smelly feet, so the benefit outweighs the risk in the 
case of cancer, but perhaps not in the case of foot odour. Many candidates wrote at some length about 
the potential risks and benefits of each but did not evaluate them as required.  
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