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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 

diff iculty and why the diff iculties arose, whether through a lack of knowledge, poor examination 

technique, or any other identif iable 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 f irst. 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 6 series overview 

J260/06 is the higher tier paper for the chemistry unit for the GCSE (9-1) Combined Science B (Twenty 

First Century Science). The paper covers all of the chemistry content of the specification.  

To do well on this paper candidates need to have a good factual knowledge and to be able to apply it. 

They need to be able to structure their responses to text based questions.  

They need to have experienced a range of practical techniques and have an understanding of when 

such techniques are applied.  

They need to have a range of basic mathematical skills. 

Candidates were well prepared and most were able to complete all the questions, showing that all topics 

had been covered. However, the quality of writing in the longer, open responses was weaker than 

normal, and some candidates struggled to express their ideas clearly. 

Most candidates were able to complete all the questions and there was no evidence of issues with time 

management.  

Candidates who understood the stages of a practical produced good responses to the practical based 

questions. Those who tried to remember the stages were less successful.  

Assessment for learning 

Many candidates struggled with longer response questions. They should be encouraged to 
break down such questions before they start writing to make sure they cover the points 
required, paying particular attention to the command word used which should guide them to 
what is required. 

 

Assessment for learning 

Candidates should be reminded that, although a correct final answer for a calculation with no 
working shown will always be given full credit, an incorrect answer with no working shown 
cannot be given partial credit. Writing down their working will also remind candidates what they 
have calculated which will lead to greater success in multi-step calculations. 

 

Assessment for learning 

 

Candidates should be helped to understand why each stage of a practical is carried out as 

this will help them to remember the stages and adapt them as necessary to answer a specific 

question. Those candidates who just follow a recipe find it harder to recall all the stages.  
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Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• structured responses to longer answers such 
as Questions 1 (b), 4 (c) and 8 (a) 

• handled numbers in standard form (Question 5 
(b)) and understood the need to convert units 
(Question 6 (c) (i)) 

• understood basic practical techniques and 
used them to plan an experiment they had not 
done (Question 7 (b) (i)) and adapt them to fit 
a specific requirement (Question 6 (b)) 

• made sure answer matched the command 
word. 

• lacked knowledge/recall, e.g. Question 2 (c) 
(principles of chromatography) Questions 3 (a) 
(i) and 3 (a) (ii) (neutralisation), Question 5 (a) 
(development of the atom) and Question 5 (c) 
(Group 0) 

• struggled with calculations Question 5 (b) 
(magnification and use of standard form) and 
Question 6 (c) (multi-step mole calculations) 

• struggled with recalling and writing chemical 
formulae – Question 5 (d) (i) (recall formula of 
hydrogen) and Question 9 (b) (writing formulae 
from given ions) 

• lacked understanding of the formation of ionic 
bonds and dot and cross diagrams (Question 9 
(a) (ii) and 9 (a) (iii)). 
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Question 1 (a) (i) 

Most candidates knew the source of these harmful substances and there were very few incorrect links 

made. Candidates were asked to link all the harmful substances with their source but many only linked 

three of the substances as there were only three sources as both carbon monoxide and particulates are 

formed from incomplete combustion of fossil fuels. 
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Question 1 (a) (ii)  

The best responses showed that they understand that sulfur dioxide dissolves in water to form an acid 

and then went on to explain the harm that this ‘acid rain’ causes. Some identif ied the production of acid 

rain without identifying the damage caused. Weaker responses made vague references to harming 

ecosystems or causing air pollution while some identif ied issues linked to other pollutants , e.g. damage 

to ozone layer or global warming. 

 

Question 1 (a) (iii)  

Most candidates were able to identify a method to reduce the emissions either by reducing the emissions 

per car or by reducing the number of petrol cars. Most of the unsuccessful candidates had not focused 

on the question and so gave ways of reducing the amount of harmful substances in the air instead , e.g. 

planting more trees.  
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Question 1 (b)  
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The best responses were those carefully matched to the question.  These started with a detailed 

description of the trends in Fig. 1.1 and Fig. 1.2, including both the general increase in both and a further 

detail they shared, e.g. both starting to increase in 1870 or big increase starting in 1960. They then went 

on to compare either the increasing concentration of CO2 or the increasing carbon emissions from fossil 

fuel use and explain why this shows how human activity is causing the global temperature rise. Many 

just stated that all three graphs went up without making the link clear and others did not link to human 

activities such as increased use of fossil fuels or deforestation.  
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Exemplar 1 

This candidate has carefully followed what the question is asking. They have made a clear comparison 

between Figures 1.1, both the idea of them both increasing and the extra detail showing they match, in 

this case the idea that increase starts around 1870 for both. They then gave an example of a human 

activity that produces carbon dioxide which started around the same time as the increases. Finally , they 

clearly link increasing carbon dioxide in the atmosphere with the increase in temperatures shown in 

Figure 1.3. All can be deduced from the data which was what was being asked. This response scores all 

4 marks. 
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Question 2 (a)  

The best responses used the information given to help them explain how the word ‘pure’ is used 

differently in science than in everyday use. They used the label to illustrate that in everyday use pure 

things are thought of as being natural or safe whereas a scientist would not consider this food colouring 

as pure as it contains more than one substance. Weaker responses described a pure substance as 

containing only one element or one type of atom. 
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Question 2 (b) 

The majority of candidates understood that chemically pure substances have a single melting point and 

so correctly identif ied A and D as the chemically pure substances. 
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Question 2 (c) (i)  and (ii) 

In Question 2 (c) (i), high achieving candidates correctly identified all three labels. Many more were only 

able to identify one, with A correctly identified as the solvent front appearing most often. In Question 2 (c) 

(ii), nearly as many candidates incorrectly identified colour as the property causing the dyes to separate 

as those correctly identifying the distribution between phases. 
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Misconception 

 

Many candidates think that the property that causes separation during chromatography is 

colour. 

 

Question 2 (d) (i) and (ii) 

Most candidates measured both of the distances in Question 2 (d) (i) correctly with only the lower 

achieving candidates unable to measure either of them. Almost all candidates went on to correctly 

calculate the Rf value for Question 2 (d) (ii) from their measurements. 
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Question 3 (a) (i) and (ii) 

High achieving candidates knew that neutralisation can be described as either acid plus base/alkali 

giving salt and water or H+ ions from an acid plus OH- ions from an alkali give water. Most responses to 

Question 3 (a) (i) gave the names of the compounds with a few giving the state. In Question 3 (a) (ii), 

most gave a random selection of ions, some correctly listed all the ions and both products without 

identifying those that were involved in neutralisation. 

 

Question 3 (b) (i) 

Most candidates were able to identify at least one of the products formed when zinc reacts with 

hydrochloric acid, with many identifying both zinc chloride and hydrogen. The most common error was to 

choose water instead of hydrogen. 
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Question 3 (b) (ii) 

There were a few excellent responses that identif ied electron loss occurred when metals react and so 

zinc must lose electrons more easily than lead. There were some vague answers that just said that zinc 

was more reactive than lead and many discussed zinc losing electrons but lead gaining them.  
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Question 4 (a) and (b) (i) 

In Question 4 (a), the best responses referred to both the dependence of transport on hydrocarbons from 

crude oil and on the use of these hydrocarbons as a feedstock for the manufacture of well used products 

such as plastics. Most only referred to their use as a fuel for transport. High achieving candidates went 

on to describe, in Question 4 (b) (i), why the products of cracking are more useful. Most chose to explain 

that shorter chains make better fuels although some described the production of alkenes and their ability 

to be turned into a greater variety of products. Many candidates simply repeated the stem of the question 

without identifying the products of cracking as being either shorter or unsaturated.  

 

Question 4 (b) (ii) 

Most candidates successfully calculated the correct formula as C8H18. A few candidates added the 

formulae given to get C12H26 while others calculated the numbers of atoms correctly but did not give a 

formula, e.g. C8 + H18. 
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Question 4 (c)*  

The best responses to this level of response question described how and why separation of the 

hydrocarbon chains occurs during fractional distillation, explaining that hydrocarbons are vapourised by 

heating on entry and that the shorter chain hydrocarbons reach higher up the column before condensing 

because their intermolecular forces are weaker and the tower gets cooler as you go up. Most chose to 

describe shorter chains as vaporising at lower temperatures / higher up the column, but included good 

explanations based on intermolecular forces and so were still able to score well. Weaker responses 

included reference to breaking of covalent bonds, cracking/production of smaller molecules. 
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Exemplar 2 

This response includes a clear description of how the hydrocarbons are separated during fractional 

distillation. They have made clear that vapours are produced by heating the crude oil and that these 

vapours rise up the column, condensing as they meet gradually cooler temperatures, leaving longer 

chains at the bottom while shorter chains reach the top. In this case, they have chosen to explain each 

stage at the appropriate part of the method, giving a clear account linking size of molecule with strength 

of intermolecular bonds. The whole account is in a logical, easy to follow order and is a clear Level 3, 6 

marks. 

Assessment for learning 

 

Candidates need lots of practice in planning a level of response question. Jotting down key 

points that will fully cover all parts of the question will help them to write their response in a 

clear and logical sequence. 
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Question 5 (a) 

Most candidates were able to connect at least one scientist with how and why the model of the atom was 

changed. The best known was Thomson. 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/06 - Summer 2023 Examiners’ report 

 22 © OCR 2023 

Question 5 (b) 

Many candidates completed this calculation correctly. Others were able to get some credit for correct 

handling of numbers in standard form, provided that they showed their working.  

 

Question 5 (c) (i) and (ii) 

High achieving candidates knew the properties of the Group 0 elements and gave the answer of ‘full 

outer shell’ for Question 5 (c) (i) and suitable properties for Question 5 (c) (ii). Many candidates used 

reactivity as a property, some discussed trends down the Group but most just gave random, 

inappropriate properties. 
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Question 5 (d) (i) 

The symbols for sodium and water were well known but most did not know that hydrogen is diatomic.  

 

Question 5 (d) (ii) 

Most candidates understood that the observations would show a greater reactivity for rubidium than 

potassium. A few struggled to suggest anything other than there would be an explosion. Good 

suggestions included ‘disappears instantly’ or ‘burns very violently’.  
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Question 6 (a) (i), (ii) and (b) 

Those candidates that understood the stages for the production of copper sulfate crystals gave clear 

description throughout. They understood, for Question 6 (a) that adding excess copper oxide meant that 

all the sulfuric acid was used up so that the solution was only copper sulfate and water. In Question 6 (b) 

(i), they matched their suggestions for speeding up the reaction to this experiment, e.g. increasing 

concentration of the acid instead of just increasing the concentration.  Candidates struggled to include all 

the stages of the production of crystals for Question 6 (b) (ii). Removal of the copper oxide by filtration 

was rarely seen and where it was included, some candidates then tried to extract crystals from the 

residue. Most candidates knew that they needed to remove the water , but many evaporated to dryness. 

Washing of the crystals was not seen often. 
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Question 6 (c) (i), (ii) and (iii) 

Most candidates were able to substitute into and rearrange a formula for Question 6 (c) (i) although most 

either did not convert the units of volume or converted them incorrectly. Higher achieving candidates 

understood that the equation showed a 1:1 relationship between moles of acid and moles of copper 

sulfate so that their answer to Question 6 (c) (ii) should be the same as their answer to Question 6 (c) 

(ii). Most did not use the equation but involved a range of other things such as relative formula mass. 

Most candidates that showed their working were able to gain marks in Question 6 (c) (iii) with many 

gaining full marks on error carried forward from previous parts of the question.  
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Assessment for learning 

 

Candidates can substitute into and rearrange a formula but often do not understand what they 

have calculated and so find it diff icult to move through a multi-step calculation like this. Help 

with understanding what their numbers mean will help candidates make the link from one step 

to the next.  

 

Misconception 

 

Many candidates think that equations compare masses rather than directly comparing moles. 

 

Question 7 (a) (i) 

Many candidates used generic definitions of oxidation such as loss of electrons rather than applying their 

knowledge to this equation as the question asked. 
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Question 7 (a) (ii) 

Most candidates understood that the platinum was acting as a catalyst, lowering the activation energy or 

both. The best responses went on to explain why lowering the activation energy allowed the reaction to 

start. 

 

Question (7) (a) (iii) 

Most candidates correctly calculated the energy needed to break the bonds in the reactants and many 

also correctly calculated the energy released on making bonds. Some did not see that there were 2 

moles of water and so 4 x O-H bonds not two. Others saw there were 2 x O-H bonds and 1 x H-H bond 

in the product. The best responses showed understanding that the overall energy change was the 

energy of bonds broken minus the energy of bonds made. 
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Question 7 (b) (i)  

High achieving candidates understood that an endothermic reaction would have a decrease in 

temperature and so designed an experiment where ammonium nitrate was added to water and the 

temperature taken before and after. Most candidates realised that they should add the ammonium nitrate 

to water but did not know what they should measure. 

Misconception 

 

Many candidates did not understand that the solution is the main part of the surroundings for 

the reaction and so if the reaction was endothermic then the temperature of the solution 

would go down. 
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Question 7 (b) (ii) 

There were many clear diagrams with reactants and products identified and in the right positions and the 

activation energy shown as between the reactants and the peak. Many candidates labelled the peak of 

the curve as activation energy and many had the products at lower energy than the reactants. 
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Question 8 (a) 

The best responses to this compared the properties of copper and the other materials with the 

requirements of a good saucepan given in the question. Many candidates just listed or compared th e 

properties and so were not evaluating the data as required.  
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Question 8 (b) 

Candidates gained the mark by choosing suitable factors affecting the company, such as cost or 

availability of the material. Others chose factors already covered in the data such as heaviness or 

durability and so did not gain credit. 

 

Question 8 (c) (i)  

There were a few clear choices of water and energy as the two resources other than the raw materials to 

consider. Many chose things to consider that were not resources such as recyclability, sustainability, and 

effect on the environment. 
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Question 8 (c) (ii) 

Most candidates chose a suitable other stage to consider, with transport and disposal appearing 

frequently. Others chose manufacturing (which had already been covered) or were too vague with 

answers such as re-using or pollution caused. 

 

Question 9 (a) (i)  

There were some good responses with clear limitations of each structure, e.g. the dot and cross diagram 

not showing structure, shape or relative sizes or the 3D model not showing electron arrangement or 

scale of ions. Some had the right idea but did not gain the mark as they referred to atoms or molecules 

instead of ions. 
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Question 9 (a) (ii) 

Many candidates discussed what happened to the electrons as the bond is formed, although some 

referred to sharing rather than the idea of transfer. Few referred to the bond as the electrostatic 

attraction between oppositely charged ions. 

 

Question 9 (a) (iii)  

There were some good diagrams showing both the correct electron arrangement and charge of the ions 

formed, with some just getting one or the other correct. Many tried sharing electrons or drew a single 

arrangement of shells for the compound formed. 
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Question 9 (b)  

Higher achieving candidates were able to write formulae by balancing the charges of the given ions, 

although some only managed the FeBr3. Most candidates did not know that the charges must balance 

and so some just put a 1:1 ratio, e.g. FeBr, others had them the wrong way round, e.g. Fe3Br while some 

changed the formula of the sulfate ion. 

Assessment for learning 

 

Candidates need more practice in the use of charges on ions to determine the formula, with 

explanations why incorrect formulae do not have this balance of charges.  
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Question 9 (c) (i)  

Almost all candidates successfully drew a 2-D model of propane with just the occasional slip such as 

missing bonds or hydrogens. 
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Question 9 (c) (ii)  

Successful responses identif ied that it was the arrangement in space that is not shown in these two 

models. Others referred to the relative sizes of the carbon and hydrogen atoms. Many said that they did 

not show the structure even though the question said that they did.  

 

Question 9 (c) (iii)  

High achieving candidates successfully gave the empirical formula of ethane. Most did not know what an 

empirical formula is and gave the molecular formula instead. Some gave the correct ratio without 

converting to a formula. 
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Question 9 (d)  

Most candidates drew a diagram showing a carbon attached to four others. Some overcomplicated 

things and drew lots of carbons with many having more than four bonds.  
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