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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. 

A selection of candidate answers is also provided. 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 and the mark scheme can be downloaded from OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
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Paper 2 series overview 

This paper was intended to assess the depth of chemical knowledge shown by the candidates. Most 

candidates were able to attempt many of the question.. 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 

extended prose required in some questions (Question 6 (a) and Question 8) is a challenge for 

candidates. However, these questions often provide a structure which the best candidates use to good 

effect. Some candidates showed familiarity with laboratory practice (Question 11 (a) (i)) and 

experimental design but there is much scope for improvement here. Questions 10 and 11 overlap with 

the Higher Paper so provided some of the most demanding challenges.  

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. Candidates seemed able to access the whole paper and many of the 

questions were attempted throughout.  

There was little or no indication of time pressure or other constraints for most candidates.    

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• understood atomic structure and properties of 
sub-atomic particles (Question 1)   

• used the question stem to structure a complete 
answer (Questions 6 (a) and 8)  

• could substitute data in an equation, rearrange 
and then evaluate it (Question 10 (b))  

• plotted and interpreted graphical data 
successfully (Questions 4 and 9)  

• integrated their knowledge with the information 
in the question (Question 4 (c)). 

• did not give the required number of responses 
(Questions 3 (b), 4 (b), 4 (c) (ii) and 9 (c)) 

• did not demonstrate familiarity with laboratory 
apparatus (Question 11 (a) (i)) 

• were not confident in handling very large 
numbers (Questions 4 and 10) 

• could not draw structural formulae with the 
correct numbers of bonds to each atom 
(Question 7).   
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Question 1 (a) 

Most candidates were able to show electrons in orbitals, but not all were aware that there would only be 

five electrons overall.  
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Question 1 (b)  

There were many good answers here.  

 

Question 1 (c)  

This was generally well understood. 
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Question 1 (d) (i) 

Most candidates identified atom C as having the highest mass number, but some associated this with 

the number of electrons.  

 

Question 1 (d) (ii) 

Most candidates recognised that metallic character is related to the outer shell of electrons.  
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Question 2 (a)  

Although any of the three coatings may form part of a protective barrier, the unique purpose of zinc is 

sacrificial protection.  
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Question 2 (b)  

Carefully prepared candidates often quoted OILRIG (Oxidation is Loss, Reduction is Gain) without 

always associating this with electrons rather than oxygen itself.  

Very few candidates were able to access the final mark, showing how both oxidation and reduction are 

involved in both extraction and corrosion. 
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Question 3 (a)  

Almost all candidates were aware that the amounts of substances are carefully controlled, and most 

were aware that formulations are usually mixtures.  

 

Question 3 (b)  

How many ticks? 

A significant number of candidates only ticked one box, despite the clear instruction. 
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Question 3 (c)  

Impurities relate to dissolved substances, minerals in hard water and treatments like chlorine.  

 

Question 3 (d)  

This was fairly well known. 
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Question 3 (e)  

Many candidates were aware that a mixture will have a melting range rather than a sharp melting point, 

although some seemed to guess that purity was associated with either a high or a low melting point. 
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Question 4 (a)  

Most candidates recognised that the key date was 2000 MYA. This marks the date when oxygen starts 

to build up in the atmosphere rather than simply increasing or passing the level of carbon dioxide. 

Stronger responses also recognised that oxygen is produced during photosynthesis. 
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Question 4 (b)  

Some candidates again chose only one statement. 
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Question 4 (c) (i) 

Many candidates associated the mention of volcanoes with high temperatures; they did not recognise 

that liquid water generally exists below 100°C. 
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Question 4 (c) (ii) 

For each statement, candidates have to consider whether the statement is consistent with either the 

graph or the table and, if so, whether the statement supports the idea in the question. Integrating data 

from the table and the graph was found challenging by some candidates, with the majority being credited 

one mark. 

 

Question 5 (a) (i) 

Most candidates recognised filtration as the easiest way to separate a solution from a solid by-product.  
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Question 5 (a) (ii) 

This distinction depends on the disposal of a waste product compared to a use for a by-product. Some 

responses instead suggested that a by-product could be recycled. 

 

Question 5 (b)  

The correct acid was usually selected. 
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Question 5 (c) (i) and (ii) 

Some candidates considered the speed of these types of reaction. However, more successful responses 

focused on the amount of product needed and the flexibility of using equipment in different ways. 
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Question 6 (a)* 

Many different practical techniques for flame tests were described, not always including the use of a wire 

loop. Most candidates recognised the concept. In many cases, the sodium hydroxide solution was used 

instead of hydrochloric acid to ‘clean’ the loop ignoring the fact that this would provide an intense yellow 

flame!  

Very few responses recognised the possibility for coloured precipitates when sodium hydroxide solution 

is added to solutions of salts and so did not address this side of the question. A level three mark can only 

be achieved by considering both types of reaction. 
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Question 6 (b) (i) and (ii) 

This was generally well done. 
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Question 7 (a)  

Some candidates simply drew three monomers here instead of a section of polymer. 

Exemplar 1 

A sound response would have every carbon atom showing four bonds and every hydrogen just one 

bond. This answer did not score any marks. 
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Question 7 (b) (i) and (ii) 

These questions investigated understanding of the process of polymerisation and showed that many 

candidates understand well beyond the familiar diagrams of repeat units.  

 

Question 7 (c) (i)  

Most candidates identified the molecular formula as C2H3Cl, although the elements were accepted in any 

order. 



GCSE (9-1) Twenty First Century Science Chemistry B - J258/02 - Summer 2024 Examiners’ report 

 

 24 © OCR 2024 

Question 7 (c) (ii)  

Many candidates were unclear about the answer to this question, with the majority scoring 0 marks. A 

few candidates used the example in the question, replacing a hydrogen atom with chlorine to obtain two 

marks. However, some structures contained no chlorine and many others were missing aspects like the 

continuation bonds or the subscript ‘n’. 

 

Question 7 (d) (i)  

Very few candidates tried to define an alkene, although some were able to gain a mark by stating that it 

should not contain chlorine. 
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Question 7 (d) (ii)  

Few candidates stated that an addition polymer requires a carbon-carbon double bond. 

  



GCSE (9-1) Twenty First Century Science Chemistry B - J258/02 - Summer 2024 Examiners’ report 

 

 26 © OCR 2024 

Question 8*  

A clear response would recognise that a reactive metal would take less time to react. 

The reactions with water allow sodium, calcium and magnesium, to be ranked. The reactions with acid 

allow iron and zinc to be compared to magnesium. Considering why the reactive metals are not used 

with acid completes a full response.  
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Exemplar 2 

This response identifies the correct order of reactivity for all the metals tested. It also explains how the 

data is used to establish this. An explanation of why sodium and calcium did not need to be tested with 

acid meets the definition of a Level 3 response and achieves full marks.  

 

Question 9 (a) (i)  
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Candidates were allowed a tolerance of ± half a small square for plotting the points – and many did this 

well. The best fit line should go close to all four plotted points – but does not go through the bottom-left 

corner of the graph paper as lower attaining candidates often assumed.  
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Question 9 (a) (ii)  

A wide range of possible values was accepted, although some candidates tried to estimate the value by 

taking the mean of the values for hexane and octane rather than using their graph as directed. 

 

Question 9 (b)  

The idea of empirical formula was quite well known, but some candidates seemed to see this as a ‘spot 

the pattern’ question, giving a variety of incorrect answers.  
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Question 9 (c)  

This was found more challenging because the distractors are accurate statements which do not address 

the question.  

 

Question 10 (a)  

Carbon dioxide was usually identified as a greenhouse gas and the adverse effects of climate change 

were sometimes specified. However, the balance of short-term cost against long-term benefit was not 

usually well explained. 
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Question 10 (b)  

The formula seemed unfamiliar and rearranging it to give the mass of gas added to the air gave plenty of 

scope for some extreme answers. The majority of candidates were not given any marks here. 
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Question 10 (c) (i) 

Using standard form and the symbols for ‘greater than’ and ‘less than’ made this seemingly challenging 

for candidates. 

Typical Assessment for Learning should include the use of standard form to represent both large and 

small numbers. 
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OCR support 

 

The Mathematical skills handbook and linked check in tasks can be used to help candidates 

become familiar with the maths skills required in GCSE Sciences, such as using standard 

form. 

 

Question 10 (c) (ii) 

Candidates could score here with many other uses of fossil fuels but not vague answers about costs or 

environmental issues. 

 

  

https://teachcambridge.org/item/5d9345ef-69ae-45c5-a0cf-ca819d099727
https://teachcambridge.org/item/8ac7813c-b486-483a-9772-7e75583880b0
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Question 11 (a) (i) 
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Exemplar 3 

A few candidates offered excellent cross-sectional diagrams. This example scores both marks for the 

drawing and could have had another mark if properly labelled.  

Despite the question stem stating that the candidate used an inverted measuring cylinder, gas syringes 

were often attempted along with some unconventional glassware (like several side-arm measuring 

cylinders).  

 

Question 11 (a) (ii) 

A top-pan balance could give accurate data but does not relate to the volume of gas and was an answer 

that was not credited.  

Some candidates were familiar with the use of a gas syringe. Other answers included almost all types of 

measuring device (stopwatch, ruler etc).  
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Question 11 (b) (i) 

Some candidates scored by working out the dimensions of the triangle on the graph, although fewer 

were certain about what to do with the numbers once they had been obtained.  
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Question 11 (b) (ii) 

Many candidates knew that this would yield the rate of reaction. 
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Question 11 (c) 

This was usually well done. Linking increased concentration with extra energy was a common 

misconception seen. It is worth emphasising that the energy and thus speed of movement of the 

particles depends only on temperature and not concentration. 
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