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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 responses 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 1 series overview 

Candidates were well prepared for this examination. Many of the more difficult questions were omitted by 

a small but significant number of candidates. 

In calculations it is imperative for candidates to show their working out, so that where a final answer is 

incorrect, it may be possible for working and error carried forward marks to be given.  

It is advised that candidates check their responses against the questions in the question paper to make 

sure that they have answered all of what is being asked, e.g. that numerical answers are given to an 

appropriate number of significant figures or decimal places and that written responses cover all aspects 

of the question. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• produced a clear, concise and well-structured 
response for the Level of Response question, 
Question 20 (a) 

• used atomic structure theory: Questions 1, 16 
(b) (i) and 16 (b) (ii) and particle model 
Question 16 (a) 

• performed calculations relating to mean 
volume Question 17 (c), mass Question 18 (a), 
orders of magnitude Question 21 (a), ratio 
Question 22 (a), Rf value Question 22 (b) (ii) 
and relative atomic mass Question 23 (d) 

• used data appropriately: Questions 16 (b) (i), 
(ii) and (iii), 19 (b) (i), (ii) and (iii), 21 (d) and 22 
(a) (iii) 

• derived a relationship from data 

• applied knowledge of acids and alkalis: 
Question 17 (b)  

• named apparatus and experimental 
techniques: Questions 5, 17 (b), 21 (d) (i) and 
23 (a) 

• plotting graphs Questions 19 (b) (i), (ii) and (iii) 

• knowledge of the Periodic Table: Question 20 
(b).  

• gave answers to calculations with no working 
steps shown 

• found bonding challenging: Questions 4, 9, 18 
(b) and 21 (c) 

• had diff iculty with significant figures, decimal 
places and standard form difficult: Questions 
17 (c) and 21 (b) 

• found electrolysis tricky: Questions 14 and 15 

• found properties of polymers difficult: Question 
18 (b) (ii) 

• found locating agents and Rf value complex: 
Questions 22 (b) (i) and (b) (ii) 

• found drawing and changes to experimental 
apparatus a challenge: Questions 19 (a) (iii) 
and 22 (b) (i)  

• found identifying products of reactions difficult: 
Questions 18 (c) and 22 (a) (ii) 

• showed imprecise use of scientif ic 
terminology. 
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Section A overview 

Only a very small number of candidates omitted any of the multiple choice questions. 

Questions on atomic structure (1), chemical changes (2) and separating and purifying (5) were 

particularly well answered. 

Questions on bonding (4), Niels Bohr (6), formulations (7) and electrolysis (14 and 15) proved to be more 

challenging for candidates.  

 

Question 1 

Atomic structure was well known. Proton was a popular incorrect response.  

 

Question 2 

C was the most popular incorrect response with A being the next most popular.  
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Question 3  

Some candidates appreciated the organisation of the Periodic Table in terms of electrons. D was a 

popular incorrect response. 

 

Question 4  

Candidates found bonding very challenging. All responses were seen with D being the slightly more 

popular incorrect response 
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Question 6 

Some candidates recalled the work of Niels Bohr. C and D were popular responses. 

 

Question 7  

The majority of candidates thought a formulation to be a compound hence A and C were the more 

popular responses. Of those who appreciated that a formulation is a mixture (D), was the more popular 

response. 
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Question 8  

Some candidates used their knowledge of isotopes to choose from the species correctly. Many thought 

the number of neutrons or electrons needed to be equal, hence responses C and D were popular.  
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Question 9  

Some candidates recognised the single covalent bonding in a molecule of fluorine. Most appreciated that 

the bonding was not ionic, hence responses A and D were popular incorrect responses.  

 



GCSE (9-1) Gateway Science Chemistry A - J248/01 - Summer 2024 Examiners’ report 

 12 © OCR 2024 

Question 10  

Candidates found balancing the equation challenging. C was the most popular incorrect response.  

 

Question 11  

Some candidates calculated the mass of chlorine required hence D was a popular response. C was also 

quite popular. 
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Question 12  

Many candidates chose the most exothermic change, C. 
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Question 13  
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While many candidates recognised that for an exothermic change the energy of the products is lower 

than the energy of the reactants, and that the placement of the activation energy was incorrect. This 

however lead many to choose D as the most popular incorrect response. Some appreciated that 

activation energy is shown by an upwards arrow and chose B.  

 

Question 14  

The highest achieving candidates appreciated that inert electrodes do not take part in the electrolysis 

reactions. Many confused the outcome using copper electrodes, hence C was the most popular 

response. 
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Question 15  

Many candidates reversed the products, hence D was a popular incorrect response. However, 

electrolysis was generally not well understood and so all responses were seen.  
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Section B overview 

Questions on the particle model (16 (a) (i)), atomic structure (16 (b) (i)), measuring apparatus (17 (a)), 

calculating mean volume (17 (c)), calculating mass (18 (a)), plotting a graph (19 (b) (i) and (b) (iii)), the 

Periodic Table and Mendeleev (20 (b)), calculating a ratio (22 (a) (i)) and separating mixtures (23 (a)) 

were particularly well answered. 

Questions on atomic structure (16 (b) (ii)), covalent bonding (18 (b) (i)), differences in polymers (18 (b) 

(ii)), empirical formula (18 (d) (ii)), balancing equations (19 (a) (i)), drawing experimental set up including 

a syringe (19 (a) (iii)), standard form (21 (b)), locating agents (22 (b) (i)), structure of diamond (21 (c)), 

Question 22, changes to apparatus (23 (b) (i) and (b) (ii)) proved to be the most challenging for 

candidates. 

A significant number of candidates omitted the more challenging questions, particularly Questions 18 (b) 

(i), 18 (b) (ii), 18 (d) (i), 18 (d) (ii), 19 (a) (i),19 (a) (ii),19 (a) (iii), 21 (b), 21 (c), 22, 23 (b) (i), 23 (b) (ii) and 

23 (d). 

There was no evidence that candidates did not have enough time to complete the paper. 

 

Question 16 (b) (i) 

Atomic structure was well known. A small number reversed the atomic number and mass number and 

gave the response 16. A very small number halved the atomic number and gave the response 4.  

 

Question 16 (b) (ii) 

Most candidates thought that one of the two numbers on the symbol referred to the number of neutrons, 

hence 1 was the most popular response. Some thought the atomic number referred to the number of 

neutrons and so 8 was also quite popular. 
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Question 16 (b) (iii) 

Almost all candidates appreciated that the proton is positively charged. However, many omitted to give 

the magnitude of the relative charge as 1.  

 

Question 16 (c) 

Some candidates appreciated that Model 3 should be chosen and many of these explained the model 

was 3D. Non-creditworthy reasons included showing the size or showing the volume. Many candidates 

chose Model 2 as it showed where the electrons were or Model 1 as it showed the bonds.  
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Question 16 (d) 

A small number of candidates appreciated that they needed to use the equation in order to answer the 

question and so discussed hydrogen gaining oxygen. Non-creditworthy responses included the equation 

being balanced, water as a product, equation has oxygen, oxygen is lost and the 2 being removed from 

the oxygen. Many discussed electron movement, which is not shown in the equation and often the 

movement was reversed.  
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Question 17 (b)  

Many candidates chose partially correct and correctly described the colour of the indicator when too 

much alkali is added. Far fewer explained that the other two observations were correct. Incorrect 

observations included neutral being clear or white and acid and alkali colours being reversed. 
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Exemplar 4 

The candidate has ticked the correct box, partly correct. They have identif ied the incorrect part of the 

student's prediction - that the colour when too much alkali is added would be blue/purple  (not yellow). 

To gain full marks the candidate would need to identify which parts of the student's prediction were 

correct, i.e. the colour in acid being red and the colour when neutral being green.  
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Question 17 (c) 

The majority of candidates calculated the mean correctly and most of these gave their value to three 

significant figures. Where no working is shown a possible correct method containing a mathematical 

error cannot be credited. 

Calculations  

It is really important that candidates show their working in calculations, otherwise it is impossible to 
award partial marks for responses where only one step is incorrect.  
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Question 17 (d) 

Some candidates knew at least one of the products of the equation. Incorrect responses included 

hydrogen, oxygen, base, alkali, carbon dioxide, alkane, alkene and acid. A significantly large number 

omitted the question. 

 

Question 17 (e) 

Some candidates chose the two correct ions. All ions were seen in responses with H– and OH+ being the 

most common. 
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Question 18 (a)  

Many candidates appreciated that 20% of the plastic waste was not able to be recycled. Some found 

calculating this percentage challenging, often dividing 45,000 by 20. A small number thought 30% was 

not able to be recycled and were able to score error carried forward marks by showing their working.  

OCR support 

 

Exambuilder can be used to isolate mathematical skills questions from our bank of exam 

papers to specifically assess skills like order of magnitude. These could be used in 

conjunction with our Mathematical skills handbook and Mathematical skills check in 

resources. 

  

https://www.ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://teachcambridge.org/item/5d9345ef-69ae-45c5-a0cf-ca819d099727
https://teachcambridge.org/item/8ac7813c-b486-483a-9772-7e75583880b0
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Question 18 (b) (i) 

Candidates found this very challenging with few appreciating the sharing of a pair of electrons. Many 

thought electrons would be swapped or that metallic bonds were formed.  A significant number omitted 

the question. 

 

Question 18 (b) (ii)  

Highly successful candidates usually discussed strength or flexibility of the polymers and rarely both. 

The many incorrect responses included: thickness and thinness, strong and weak bonds, transparent 

and not, more and less polymers used, lighter and heavier, moving and not moving fr eely, larger and 

smaller polymers, hard to make and easy to make and recycled and not recycled.  
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Question 18 (c)  

Many candidates understood that the measurements on the stretched ruler would be inaccurate and the 

most competent added that the stretching moved the graduations apart. Incorrect responses included 

the rulers going back to their original length after stretching, their strength being reduced, becoming easy 

to break and being flimsy. 
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Question 18 (d) (i)  

The relationship was described by many candidates. Some described them as being harder or easier to 

stretch or discussed boiling point. 

 

Question 18 (d) (ii)  

Empirical formula was understood by the same candidates. Common incorrect responses included CHO, 

C5H5O and C10H10O5. A large number omitted the question. 

Misconception 

 

Many candidates thought the empirical formula was either the molecular formula or the atoms 

in the molecule (e.g. CHO) rather than it being the simplest whole number ratio of the atoms 

in a molecule. 

  



GCSE (9-1) Gateway Science Chemistry A - J248/01 - Summer 2024 Examiners’ report 

 28 © OCR 2024 

Question 19 (a) (i)  

Many incorrect responses for Na2SO4 included NaS, NaSO4, NaSO, Na2S, NaCO3, Na2CO3 and H2O. A 

large number omitted the question. 

 

Question 19 (a) (ii)  

Aqueous was well known. Some candidates qualif ied this incorrectly with liquid. Aqua was a common 

non-creditworthy response. A significant number omitted the question. 
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Question 19 (a) (iii)  

This proved to be very challenging for all but the most practised candidates. Common incorrect diagrams 

included: distillation apparatus, collecting the gas in an open beaker or conical flask or sealed test -tube 

or sealed measuring cylinder or only drawing a stopper in the conical flask. A large number omitted the 

question. 

 

Question 19 (b) (ii)  

Drawing the curve proved challenging for many candidates. There were many feathery or multiple lines, 

lines which were too far away from the plotted points, lines which went point -to-point using a ruler and a 

small number of straight lines. 
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Question 19 (b) (iv) 

The change to the experiment was well known. All responses were seen so no single misconception can 

be isolated from the incorrect responses. 
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Question 20 (a)*  

Level 1 required a description of the basic properties of Section A or Section B. Level 2 required a clear 

description of the properties and correctly assigning them to Section A/metals and Section B/non-metals. 

Level 3 required a detailed description of the properties of metals assigning them to Section A and non-

metals assigning them to Section B which included properties in addition to those of X and also 

assigning X to section A/metals. 

Most candidates assigned X to metals/Section A. Some assigned the properties of X to A and B and the 

strongest candidates discussed properties in excess of shiny and conduction of electricity.  

Some reversed metals and non-metals or Sections A and B. The non-metals were often considered to 

be either gases (often halogens or noble gases) or liquids. Many discussed the properties of metals 

without including any properties of non-metals. 
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Exemplar 1 

The candidate discusses the properties of metals in the question and two other properties of metals. 

They also discuss the properties of non-metals and two other properties of non-metals. 

However, they have reversed Sections A and B and have X in Section B. This is Level 2, 4 marks. 

OCR support 

 

Our Candidate Exemplars, produced for every series, will provide even more ways to see how 

our team of examiners apply the mark scheme and help you with marking via their detailed 

commentary. We produce four varieties: Level of Response, Maths skills, Practical activity 

and short answer. They are all available on Teach Cambridge.  
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Question 20 (b) 

The work of Mendeleev was well known. Neutrons was quite a popular response for the first gap. Those 

that chose the wrong mass for gap two usually also had reweighed for gap three. 

 

Question 20 (c) 

Some candidates appreciated that Group 0 have a filled outer shell of electrons hence are stable. While 

many appreciated that Group 1 have 1 electron in their outer shell and lose it , few explained why they 

lost this electron. Many discussed filled shells of electrons with no reference to outer shell, thought 

Group 0 had no outer shell or discussed trends down the groups.  
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Question 21 (a)  

Many candidates calculated the order of magnitude correctly. The most popular incorrect response was 

four. 

 

Question 21 (b)  

Candidates found this very challenging. Many reversed the division, multiplied the numbers or subtracted 

them. The most competent candidates gave the correct standard form and to one decimal place. Often 

the answer to the inverted division was given as 4.25 x 10–8. 

Many candidates gave an answer with no working out shown, so error carried forward marks could not 

be given. 

Many omitted the question. 
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Exemplar 6 

The answer on the answer line is incorrect, while the number is to 1 decimal place the power of 10 is 

incorrect. If no working had been shown this response would have been given no marks. However, 

looking at the working, the division is correct and the answer to the division is also correct and so two 

marks are given. 

 

Question 21 (c) 

The bonding in carbon was described by the most competent candidates, who also discussed the 

absence of delocalised electrons that could move. Many discussed the structure of graphite or the 

strength of the covalent bond in diamond. A significant number omitted the question. 

Bonding 

The bonding in carbon is giant covalent such that each carbon is bonded to 4 others. This means that 
all of the electrons are used in bonding so there are none available to move to conduct electricity.  
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Question 21 (d) (i) 

The need for an electrode to conduct electricity was well known and many candidates chose X. Those 

that chose Y or Z gave the reason as not conducting electricity.  

 

Question 21 (d) (ii)  

The high melting point of electrodes was quite well known. All responses were seen. 
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Question 22 (a) (i)  

Many candidates calculated the ratio correctly. Quoting the numbers in the question or 13:2 were 

common responses. A significant number omitted the question. 

 

Question 22 (a) (ii) 

Many candidates determined the ratio correctly from the information given. The most common incorrect 

response pair was increase and more. A significant number omitted the question.  
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Question 22 (a) (iii) 

Many candidates used the relationship to correctly describe why D would be the fastest to dissolve 

rather than the slowest. Some responses were vague discussing surface area or volume rather than the 

surface area to volume ratio. A significant number omitted the question. 

 

Question 22 (b) (i) 

Locating agents were not well known. Incorrect responses included ink, pens, indicators and food 

colouring. A significant number omitted the question. 
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Question 22 (b) (ii) 

Rf value was not well known. Often just the distance the spot moved was given as the response. Many 

measured the distance the spot travelled as 4.5 cm and those that showed their working gained error 

carried forward marks. Some inverted the division or gave the denominator of the expression as the 

distance from the solvent front to the top of the paper. A significant number omitted the question. 

Rf value 

The Rf value is given by the equation: 

Rf =  
distance moved by the  spot

distance moved by the solvent front
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Question 23 (a) 

Separation methods were very well known. A small number of candidates drew three horizontal lines or 

had the correct line for filtration. 
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Question 23 (b) (i)  

Candidates found this very challenging. Incorrect responses included, move the Bunsen burner further 

away, use a non-flammable liquid, use a less hot flame, add a heatproof mat and use a different mixture. 

A significant number omitted the question. 

 

Question 23 (b) (ii) 

Adding a thermometer to measure the temperature was well known. Several candidates added the 

thermometer to the collection flask which was not creditworthy. A significant number omitted the 

question. 
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Question 23 (c) 

Many candidates gave the correct two responses. The most common incorrect response was the pure 

liquid contains two compounds and a significant number ticked only one box.  

 

Question 23 (d) 

Many candidates calculated the relative formula mass correctly. Most appreciated there were 4 carbons 

and 5 hydrogens and a common error was not to double this. A significant number omitted the question. 
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If you ever have any questions about OCR 
qualifications or services (including administration, 
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with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
 ocr.org.uk/qualifications/resource-finder
 ocr.org.uk
 facebook.com/ocrexams
 twitter.com/ocrexams
 instagram.com/ocrexaminations
 linkedin.com/company/ocr
 youtube.com/ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2024 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource in your centre, in line with any specific restrictions detailed in the resource. Resources intended for teacher use should not 
be shared with students. Resources should not be published on social media platforms or other websites.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.
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