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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 J258/02 series overview 
This paper was designed to assess the depth of chemical knowledge shown by the candidates. It was 
the first paper of this kind in the new specification. It replaced much shorter module tests. Even lower 
ability 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 assessment included more mathematical assessment than previous specifications and some 
candidates did not expect to have the mathematical skills in the specification assessed directly (Q7 and 
Q10). Practical skills are now assessed in the written examination instead of a coursework assessment 
and some candidates showed a limited ability to describe laboratory practice (Q3, and Q6). 

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(b) 

Candidates should be aware that an element contains only one type of atom and a compound has more 
than one type of atom joined together in a fixed ratio. In this case it was sufficient to identify that the 
elements contained only carbon atoms but that carbon dioxide had carbon and oxygen.  

Question 1(c) 

Both structures have covalent bonding, so a good answer is focused on the scale of the structure, with 
many atoms or bonds in a giant structure and very few in a simple structure.  

Question 2(a)(i) 

Many candidates scored one mark for correctly completing the word equation, but fewer were familiar 
with the formula for nitrogen gas.  
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Question 2(a)(ii) 

Despite recent concerns over diesel vehicle emissions, some candidates did not recognise the formation 
of NOx at the high temperatures inside car engines.  

Question 2(b) 

Most candidates identified the overall drop in the highest daily concentration figures. The best responses 
also identified that the decrease was quite irregular.  
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Question 2(c)(i) 

It was well known that nitrogen oxides could be harmful to human beings and candidates often also 
associated this with breathing difficulties.  

Question 2(c)(ii) 

Most candidates successfully explained that the mean daily concentration had been below the safe limit 
since 1990, whereas 2004 was the date when all the lines (specifically the highest daily values) had 
been considered safe.  
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Question 3(a) 

Although almost all candidates attempted this item, many did not correctly sequence all the steps in 
distillation. The most common error was to start by filtering in the expectation that this might remove salt 
from the seawater.  
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Question 3(b)(i) 

The diatomic nature of oxygen was well known but the equivalent formula for chlorine gas was less 
commonly given. Most candidates were aware that the chlorine was intended to make drinking water 
safe, but the mechanism involves removing micro-organisms. Making the water “clean” or “pure” shows 
a poor understanding of the concept of purity. 

Question 3(b)(ii) 

Many candidates recalled that the test for oxygen involved a splint, but full marks required relighting a 
glowing splint. This was commonly confused with the test for hydrogen. Some candidates identified that 
the damp litmus paper would change colour with chlorine but an appreciation of chlorine’s bleaching 
properties was not well known. 
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Question 4(a) 

Full marks required the use of examples, but most candidates only identified the pattern. 

Question 4(a)(ii) 

Most candidates were able to extend the series to give this formula. 
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Question 4(b)(i) 

A correct diagram for propene was worth two marks. Most candidates were credited I mark for either a 
structure with one double bond or with three carbon atoms and six hydrogen atoms. The requirement for 
each carbon atom to have exactly four bonds was not widely appreciated. 

Question 4(c)(i) 

Most answers were limited to 1 mark as candidates did not use examples in their answers.  
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Question 4(c)(ii) 

This question was not well answered with many candidates seeming to find it difficult to explain this 
concept. 

Question 5(a) 

Most candidates were able to gain credit on this question and a number could use the Periodic Table to 
get full marks.  
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Question 5(b)(i) 

Lower ability candidates limited themselves to describing the two diagrams. Ideally, candidates should 
be able to identify the difference in the number of electrons and a similarity from the other particles 
present. 
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Question 6(a)(i) 

Despite the examples given in the table, a few candidates had no idea how to find the formula mass.  

Question 6(ii) 
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Question 6(b)(i) 

Question 6(b)(ii)  

Despite the mention of a “small amount” of acid and the statement in the question stem that “some 
copper oxide does not react” few candidates could explain why the theoretical yield could not be 
achieved.  
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Question 7(a)(i) 

Question 7(a)(ii) 

For (a)(i) most candidates read off the correct volume at 60 seconds.  

However for part (ii), most candidates then answered with the volume at 120 seconds (and not the 
amount given off during the second minute).  
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Question 7(b) 

Almost all candidates described the volume directly (increasing to a constant value) rather than the rate 
of the reaction (which decreases to zero) shown by the slope of the line. 

Question 7(c)(i) 

Many higher ability candidates gave the right answer here. A few candidates gave answers which were 
close but not quite correct. If they had not attempted to show their working, their answers did not gain 
any credit. 

 

AfL It is important to stress to candidates that they should always show their 
working in calculation questions so if they get the answer wrong they may 
still gain credit for their method. 

Key 

 

AfL Guidance to offer for future teaching and learning practice. 
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Question 7(c)(ii) 

It was commonly understood that an increase in concentration gave an increase in the rate of reaction, 
but the fact that direct proportion involves the two terms changing by the same percentage (e.g. both 
doubling) was often missing from the answer. 

Question 7(c)(iii) 

This was not well known. The symbol for proportionality is given in the assessable maths skills, Appendix 
5e, skill M3, in the specification.  
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Question 8(a)* 

A good number of candidates showed that they understood how to process the data from the spectra 
and so identified sodium in table salt and both sodium and potassium in the “healthy salt”. Although it 
was sometimes implied, many did not state which elements were not present in each. Explanations of 
how the elements were identified from the spectra were highly variable. 

Although the question mentions that the salts contain “compounds of group 1 elements” a significant 
minority of candidates turned to their understanding of the reactivity of each alkali metal element. They 
then deduced that “healthy salt” was actually very dangerous as potassium was more reactive than 
sodium.  
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Exemplar 1 

This answer identifies that ‘table salt’ contains just sodium and ‘Healthy salt’ contains sodium and 
potassium. It also identifies that lithium and rubidium are not present. The answer justifies the claims by 
saying that the lines of the spectra match up to sodium and potassium but not to lithium and rubidium 
which shows an understanding of how to identify elements from emission spectra. This answer was 
Level 3 and credited 6 marks. 

Question 8(b) 

Even the higher ability candidates found it difficult to compare the two approaches to analysis.  
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Question 8(c) 

Many of the higher ability candidates understood both of these terms. 
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Question 9(a)* 

Most candidates were able to identify the PET bottle as having the lowest score in each column. To 
achieve the highest level response, it was necessary to use the data explain how environmental harm 
would be caused by a large energy use (e.g. use of fossil fuels) or a large mass or volume of waste 
(transport or landfill). Lower ability candidates sometimes resorted to answering their own question by 
describing pollution by microplastics (as described in recent TV programmes). 
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Exemplar 2 

In this answer the candidate has identified that the production and disposal of all containers will cause 
harm to the environment. They talk about burning fossil fuels for the energy needs so producing 
greenhouse gases and the filling up of land fill sites with the waste. The candidate identifies PET as 
being the least harmful material to use and uses data from the table to justify their choice. This answer 
was credit a Level 3, 6 marks. 
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Question 10(a) 

This was the first overlap question and most candidates found it difficult to describe two suitable tests. 
When a suitable test was identified (usually an indicator to identify the carboxylic acid) the results were 
rarely clear.  

Question 10(b) 
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Question 10(b)(i) 

Most candidates could recognise that the second row of the table was the important one, scoring a mark 
for identifying 1.7 and 4.0 as the relevant numbers. However, the other mark was for correctly 
interpreting the meaning of the symbols ≥ and < (and not just repeating the symbols). This is the 
assessable maths skill M3 found in Appendix 5e in the specification. 

Question 10(b)(ii) 

Some candidates simply repeated “very concentrated” from the table and did not give a concentration.  

Question 10(b)(iii) 

This required candidates to interpret the hazard signs into practical safety procedures. A good response 
linked relevant procedures to the specific and relevant hazards and was not limited to generic advice.  
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Question 11(a) 

Most candidates identified carbon and silicon from group 14 on the modern Periodic Table and thus 
correctly chose Mendeleev’s group 4.  

Question 11(b) 

Many candidates understood that the noble gases had not been identified when Mendeleev was 
working.  

Question 11(c) 

A significant minority of candidates identified three elements in the modern group 8 which are not in 
Mendeleev’s table (Ru, Os & Hs).   
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Question 11(e)(i) 

The marks here were for stating that the indicator would change colour and then using a chart to link the 
colour to a pH value. Most candidates were aware that colour was involved, but some focused on the 
mechanical aspects of adding the indicator rather than the way the pH would be identified.  

Question 11(e)(ii) 

Since all four salts were covered by only one pH unit, the only way to distinguish them was to measure 
the values more precisely (e.g. to one or more decimal place). Most candidates did not get this idea and 
gain no credit.  

 

 

Copyright acknowledgement 

Question 2b 

OCR is aware that third party material appeared in this examination but it has not been possible to 
identify and acknowledge the source. 
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