
Examiners’ Report
June 2025

GCE Chemistry 9CH0 02



Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the UK’s largest awarding body. We provide

a wide range of qualifications including academic, vocational, occupational and specific

programmes for employers. For further information visit our qualifications websites at

https://www.edexcel.com or https://www.btec.co.uk.

Alternatively, you can get in touch with us using the details on our contact us page.

Giving you insight to inform next steps

ResultsPlus is Pearson’s free online service giving instant and detailed analysis of your students'

exam results.

• See students' scores for every exam question.

• Understand how your students' performance compares with class and national averages.

• Identify potential topics, skills and types of question where students may need to develop

their learning further.

For more information on ResultsPlus, or to log in, visit https://www.edexcel.com/resultsplus. Your

exams officer will be able to set up your ResultsPlus account in minutes via Edexcel Online.

Pearson: helping people progress, everywhere

Pearson aspires to be the world’s leading learning company. Our aim is to help everyone progress

in their lives through education. We believe in every kind of learning, for all kinds of people,

wherever they are in the world. We’ve been involved in education for over 150 years, and by

working across 70 countries, in 100 languages, we have built an international reputation for our

commitment to high standards and raising achievement through innovation in education. Find

out more about how we can help you and your students at: https://www.pearson.com/uk.

June 2025

Publications Code 9CH0_02_2506_ER

All the material in this publication is copyright

© Pearson Education Ltd 2025

GCE Chemistry 9CH0 02 1

https://www.edexcel.com
https://www.btec.co.uk
https://www.edexcel.com/contactus
https://www.edexcel.com/resultsplus
https://www.pearson.com/uk


Introduction

Paper 2 in the Pearson Edexcel Level 3 Advanced GCE in Chemistry (9CH0) qualification seemed

accessible to many candidates and provided them with the opportunity to demonstrate their

knowledge and understanding of the key concepts in Topics 2, 3, 5, 6, 7, 9 and 16-19.

There were many opportunities for candidates to highlight their knowledge in familiar contexts,

such as organic mechanisms, use of the ideal gas equation, testing for organic functional groups

and organic preparations, and these were a strength for this cohort.

The multiple-choice questions proved relatively straightforward in most cases with the exception

of Q04(c) where only 16% of candidates were able to identify which process does not involve

heterolytic fission.

There was no evidence from marked work that candidates ran out of time with all questions

being attempted and significant blank spaces seen only in a few cases.

It was pleasing to see that some candidates were extremely well-prepared for the rigor and

demands of this paper; the quality of some of the answers or justification provided was very

encouraging.

A number of the structured questions were found to be demanding, such as questions 7(b)(ii),

8(e)(i), 8(e)(ii) and 8(f), which provided a significant degree of discrimination. Nonetheless, there

are some key lessons for centres and candidates to learn from the feedback illustrated in the

detailed examples in this report.
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Question 2(b)

Many candidates correctly identified the strongest intermolecular forces between propan-1-ol as 
being hydrogen bonds and so scored M1. Some candidates either did not make it clear that 
hydrogen bonding was stronger and so requires more energy to break and so did not score 

the second marking point. Probably the most frequent error was either neglecting to mention 

that the hydrogen bonding required most energy to overcome, or not mentioning that the 

hydrogen bonding is the strongest intermolecular force of attraction. Both statements were 

required for M2.
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This example identifies hydrogen bonding between molecules of propan-1-ol and links the

lower volatility with the strength of hydrogen bonds and that they require more energy to

overcome, so scores both marks.
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This response identifies the hydrogen bonding between molecules of propan-1-ol together

with the strength of the intermolecular forces but does not link this to the energy required

to overcome the hydrogen bonding being greater. This scores M1 only.
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This candidate has identified hydrogen bonding between propan-1-ol molecules and links

this to the energy required to overcome, but fails to identify hydrogen bonding as being

stronger, so scored one mark.

The question asks the candidate to explain the difference in volatility, so examiners expect

candidates to identify the strength of the intermolecular forces of attraction and link this to

the energy required to overcome.
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Question 2(d)

Most candidates were able to successfully identify the shape of the two molecules and so scored

two marks which was also the mode and mean of this question. Many gave detailed explanations

of the VSEPR theory to justify the shape and this was not required to explain the difference in

boiling temperature.

Candidates found it more challenging to explain how the shape influenced the type of

intermolecular forces and gave rise to permanent dipole-dipole interactions.
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This candidate provides a model answer which is well laid out and shows the development

of a clear line of logical thinking. This answer scored four marks.
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This is an example of a response which has a full explanation of why the molecules have

their shapes, but does not explain how this affects the boiling point and so scores two

marks.

Remember that questions using the command word 'explain' require a justification/

exemplification of the points in order to score full marks.
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Question 4(a)(i)

Although the question was unfamiliar and unusual, many candidates were able to score well on

this question and the examining team were impressed by the quality of candidate responses to

this question. Even those candidates who were unable to convert nm to m for the wavelength

were still able to gain some credit for transposing their values into the equation and evaluating

their answer correctly.
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Although the equation is unfamiliar this candidate follows a logical approach by initially

transposing all the data from the question into the equation, including conversion of

nanometre to metres. Their method is clear and they have evaluated their answers to

explain why the Cl-Cl bond can be broken and the C-H bond cannot. This response scored

four marks.

When using an unfamiliar equation, always start by transposing all the data for the question

into the equation.
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This was a really interesting and fully correct alternative approach which was accepted for

full marks. The candidate has correctly worked out the energy required to break one Cl-Cl

bond and one C-H bond and compared these values to the energy in one photon.
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Question 4(a)(ii)

Most candidates knew the structure of the primary butyl radical but the second answer given was

more challenging.

Common errors include giving a chlorinated species and commonly CH3CH2
•CH2CH3. Some

candidates gave a response involving equations rather than the structures that the question

asked for.
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This candidate has given fully displayed and fully correct primary and secondary radicals

and scores two marks.
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This candidate has unfortunately made two errors and so scores no marks. The first radical

given has too many hydrogen atoms on the terminal carbon atom and the second radical is

chlorinated which was not allowed as an acceptable answer.
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Although the candidate has written the initiation step and the two propagation steps, 

the questions asks candidates to write the structural formula of the two butyl 

radicals so unfortunately does not score.

Always check what the question is asking you to do before you give your answer.
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Question 4(a)(iii)

This proved to be a challenging question and most candidates frequently lost the first mark by

stating that the 1-chlorobutane is formed from a primary carbocation, and the 2-chlorobutane

forms from a secondary carbocation, rather than from the respective radical.

Most candidates were able to score the second mark for stating the relative stability of the

intermediates with 1 being the mode for this question.
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In this response the candidate logically presents the fully correct explanation and so scores

two marks.
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The examining team marked a large number of responses similar to this example with the

candidate only stating that the secondary carbocation is more stable than a primary

carbocation, so scoring one mark.

Always read the question twice to ensure that you understand what the question is asking.

20 GCE Chemistry 9CH0 02



Question 4(b)

This was generally very well answered by candidates with the structure of the hydroxide ion

almost always being correct.

The structure of the radical proved to be more challenging for some with candidates commonly

adding too many electrons, an extra 'dot', or a charge, and so not scoring the mark.
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This is a fully correct answer and is laid out clearly.
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This response scores the mark for the correct radical. Although the electrons for the

hydroxide ion are all correct, the negative charge is missing and so this does not score M1.

Check all answers carefully as it is easy for errors to creep in and cost valuable marks.
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Question 5(a)

This question proved to be straightforward, with most candidates securing full marks clearly

showing a good understanding of the calculation.

Most were also able to give their answer to the appropriate number of significant figures,

although this was most frequently the mark lost by a few candidates.
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This is an example of a fully correct answer which scored all of the marks. It is clearly laid out

and the answer is given to 3SF and although the units were not required, the units in the

answer are correct.

Always lay out your work clearly to help you follow a logic pathway.
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This candidate scored three marks out of the four marks. They followed through all of the 
steps correctly and all their working is correct apart from the final evaluation which was 
given to 4 SF. The question asks for an appropriate number of significant figures which, 

given the number of significant figures indicated by the data, is either 2 or 3 SF and so 

the final mark is not awarded.

'Read the Question Twice' to ensure you know what the question and command words are

instructing you to do. If in doubt, then always give your answer to three significant figures.
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Question 5(b)

This was a straightforward question with almost all candidates scoring the mark.
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A concise correct answer.
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Question 5(c)(i)

Most candidates showed that they knew what to do here since their revision must have seen this

sort of question before on previous versions of paper 2.

The most common errors were the incorrect conversion of pressure to Pascals or the incorrect

conversion of volume when evaluating their final answer.

Candidates who set out their work clearly were more likely to be able to follow through with a

logical progression to get to the correct answer.

It is advised that candidates learn the correct units of the Ideal Gas Equation and practise the

conversions from data provided.
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This is a well laid out answer which is fully correct for all four marks. There is a final

statement as to why the apparatus would not give a measurable result.

Always lay your work out clearly to help you follow a logical pathway. A good clear layout

makes it much easier for the examiner to mark and for you to be given appropriate credit.
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The candidate converts units of temperature and pressure appropriately and correctly

calculates the volume of carbon dioxide produced. However, the subsequent conversion of

volume is not correct and should be 0.1208 dm3 or 120.8 cm3. Three marks were awarded.

If time permits, check your numerical answers for correct conversions and units.

GCE Chemistry 9CH0 02 33



Question 5(c)(ii)

The overall standard of response to this question was varied.

The standard of the curves drawn was commonly commented on by examiners, with frequent

errors including the curve added in such a way that it crossed the first curve twice, the curve

starting to go up at the end on the right and the curve either plateauing at some considerable

height from the x axis or going too far and crossing the x axis. Frequently candidates missed the

annotation of the activation energy.

M3 was often awarded for stating that more particles have an energy greater than or exceeding

the activation energy and some candidates went further by shading the graph to illustrate the

greater proportion of particles with an energy greater than or equal to EA.
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This is an example of a response which scored all available marks.

The peak of the curve has been suitably shifted to the right and lower. The activation energy

is drawn on the graph and is to the right of both peaks for M2. M3 could have been awarded

from either the annotation on the graph or the explanation underneath.
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This is an example of a response which scored two marks. The activation energy line is

drawn on the graph but needed to be to the right of both line peaks, so M2 was not scored

here.
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Question 5(d)

This was a well answered question, with many candidates able to score both marks for the

appropriate drawing of a tangent to calculate the gradient with correct units.

Common errors include drawing an initial gradient too shallow or steep and not drawing a

gradient at t=0.

Most were able to score M2 as a transferred error from the incorrect gradient, providing their

units were correct.
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A fully correct response scoring both marks.
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Although this response does not draw a tangent at t=0, an alternative acceptable method

was used to correctly calculate the gradient, with correct units for both marks.
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Question 6(a)

This question attracted the full range of marks with many candidates able to give at least one of

the relevant tests to distinguish the three compounds.

Many candidates gave more than one test for the benzaldehyde, usually losing credit for

insufficient detail for one or more of the tests or for giving incomplete observations.

The team of examiners commented on the quality of some of the responses which scored full

marks.

A few candidates thought that giving tests for two of the substances and deducing the third by

elimination would be enough for full credit.
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This is an excellent response which succinctly describes the three tests with detailed

observations for all six marks.

When giving chemical tests, always give the full observations for a positive result, just as

would be expected when completing a core practical for the Practical Endorsement.
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Question 6(b)(ii)

This question was answered correctly for most candidates.

The most common errors were the omission of an NO2 group or a second nitrogen atom joined

by a double bond to the benzene ring.
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A fully correct structure for the one mark.

Take time to read the question as this often provides sufficient information to allow you to

deduce the structure of the organic product.
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This response was awarded the mark as the connectivity of the N-N bond was viewed as a

neutral mistake given the complexity of the structure and the one mark available.
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Question 7(a)

This question attracted the full range of marks with many candidates scoring at least five marks

out of the available seven.

Most were able to identify the (nucleophilic) substitution for producing the amine from the

halogenoalkane and also for the reduction of the nitrile.

A large proportion were also able to identify the reduction of the nitrile having a higher atom

economy.

Candidates generally struggled with the balanced equation and included the reactants above the

arrow. Reactants always appear on the left and products on the right hand side, leaving the arrow

for conditions and catalysts.
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This is an example of an excellent response which scores all seven available marks.

It is well laid out and develops logical progression through the answer making it very simple

to identify all the marking points.

If you set out your explanations clearly, then it is easier for the examiner to see where to

award marks and easier for you to write your answer logically.
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Question 7(b)(i)

This proved to be a challenging question for many, with very few candidates securing full marks.

Most were able to give the correct organic species in the equation, although correctly balancing

the equation was more rarely seen.

Often candidates missed the reaction conditions and only gave reagents, so not scoring M3.
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This response scores all three marks. The additional guidance allowed the use of just 'heat'

or 'reflux' and HCl was an acceptable alternative to HCl, although the use of dilute HCl would

not have been awarded.
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This response scores M1 and M3 only. The equation is missing 4 water molecules on the

product side and so M2 was not awarded.

When asked to write an equation, always check that your equation is balanced.
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Question 7(b)(ii)

This was one of the most challenging questions on this paper and candidates struggled with the

reasoning behind the difference in basicity.

Very few used the pKb data as requested and for those who did, many thought that a higher pKb

meant a stronger base.

There were some excellent answers scoring all available marks which was pleasing to see.
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This was an example of an excellent response, covering all marking points.

The answer is laid out clearly and there is a logical development of the reasons as to why the

propane-1,3-diamine is more basic, using the values in the table as requested.
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Question 7(c)

This question was generally well answered showing a good understanding of curly arrows in

mechanisms.

Common errors included arrows not clearly originating from a lone pair of electrons or going to

an ambiguous area.
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An example of a perfectly correct response with the six curly arrows clearly starting and

ending in the correct positions.
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This response would have scored for all six curly arrows being correct, but the third curly

arrow clearly points towards the carbon of the C-O bond and not to the bond itself. This

response was awarded two marks.

Take care with curly arrow notation for mechanisms and ensure that it is clear where the

arrow originates from and to where it is directed.
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Question 8(a)

This was generally well answered with many correct responses seen.
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An example of a correct response.
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Question 8(b)

Many candidates scored the mark here, although there were many answers simply flipping the

molecule over as if reflecting it in a mirror to produce what they thought was a different optical

isomer.
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An example of a correct response.
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Question 8(c)

It was not expected that less than half of the candidates would score this mark.

Commonly candidates referred to having the same group 'on the same side' or extraneously

referred to restricted rotation around the C=C double bond. Some candidates referred to chiral

carbons or the position of the C=C double bond.
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This is an example of a response that would score either by referring to one of the carbons

in the C=C in estragole is attached to two hydrogens, or in anethole each carbon in the C=C

has two different groups.
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Question 8(e)(i)

Candidates found this question to be very challenging, with very few fully correct responses seen.

The best responses discussed how the orbitals overlap in the context of sigma and pi bonds and

supported their explanations with a relevant diagram.

Commonly, candidates referred to sigma bonds overlapping rather than orbitals, or similarly were

confused between Pi orbitals overlapping instead of P orbitals overlapping sideways.
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This response scores all three available marks and clearly refers to the head on overlap of

orbitals to form sigma bonds and the sideways overlap of P orbitals forming a delocalised pi

ring.

When encountering a multiple mark question try to 'scaffold' your response, for example by

explaining how a sigma bond forms, how a pi bond forms and finally, how this relates to the

delocalised pi electron ring system.
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Question 8(e)(ii)

Candidates found this question to be one of the most challenging on the paper.

For the thermodynamic measurements many lost both marks through vaguely referring to

energy changes or bond energies, without referring to enthalpy changes of hydrogenation.

Some candidates did not score M1 as they stated that the enthalpy of hydrogenation is lower or

less for the delocalised model. Centres and their candidates are reminded that when exothermic

enthalpy changes are being considered that a description of the value being less/smaller/lower

does not score. These terms are ambiguous when dealing with negative numbers.

For the physical measurements, a good number of candidates referred to 'the bond lengths in

benzene' all being the same, without stipulating that they were referring to the carbon-carbon

bond lengths.

Commonly candidates discussed chemical evidence such as resistance to bromination or lack of

the 1,2-dibromo isomers which was not asked for in the question.
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This response scores all four marks and is clearly structured and well answered. Although 
the candidate states that all bonds are the same length, this is clarified by the final 

statement that the 3 C=C bonds present would be shorter than the other three C-C bonds.
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Unfortunately this response does not score any marks. The chemical reactivity of the

delocalised model of benzene compared to the cyclic triene was not asked for in the

question so does not score.

The values for the hydrogenation are correct but are not stated as hydrogenation in the

response and are missing the negative sign.

Carefully read the question and structure your response accordingly, ensuring you refer to

one physical and one thermodynamic measurement when explaining.

GCE Chemistry 9CH0 02 69



Question 8(f)

Most candidates were able to identify that the anethole is more soluble in ethanol than in water

and so scored the two marks.

For M3, explaining why this was the case in terms of molecular structures and intermolecular

forces was seen less often. A comparison between the factors affecting solubility of anethole in

the two different solvents was required.
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A well structured response that scored all three marks.
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This response scores M1 and M2 for the first sentence stating that the anethole is more

soluble in ethanol than in water.
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Question 9(a)(iii)

This proved to be a challenging question for candidates, with a number of responses left blank.

Many candidates were able to work out the answer but often provided wordy or difficult-to-follow

explanations, sometimes omitting units or reasons.

Most of the candidates scoring full marks did so by assuming a rate equation with order 2,

substituting units and then cancelling until they obtained the correct answer. Others used the

given units of rate constant to deduce that two concentrations were involved, hence second

order.
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A fully correct response which is clearly explained.
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Question 9(a)(i-ii)

Most candidates scored two marks for Q09(a)(i).

This type of calculation based on graph plotting has been seen before in previous papers, so

many candidates knew what to do.

It was disappointing to see a number of candidates who were unable to make the best use of the

graph paper and failed to ensure that plotted points covered at least half of the graph paper,

which lost M2. Also, there were still further candidates who plotted negative values becoming

decreasingly negative down the page and those who plotted lnk on the x-axis and 1/T on the y-

axis, so losing M2.

Gradients were often determined correctly, scoring M3. Despite clear instructions given in the

question, often the units were lacking for the gradient which lost M4.

It was pleasing to see very few occurences of negative activation energies.
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Q09(a)(i) scores one mark as only the value for temperature is given.

Q09(a)(ii) scores all five marks.
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Q09(a)(i) scores both marks.

Q09(a)(ii) scores four marks as the units on the x-axis are incorrect so losing M1.

Units are easily missed or given incorrectly, but their omission, when necessary, will result in

a mark being lost.
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Question 9(b)

This question was generally well answered.

Q09(b)(i) - A sizeable minority gave a mechanism for SN2 despite the clear instructions given in the

question.

For those correctly drawing the SN1 mechanism, many scored at least two marks but common

incorrect responses were omitting the bromide ion or the negative charge or the lone pair of

electron on the hydroxide ion, so losing a mark.

Q09(b)(ii) - Many stated that the rate determining step did not involve hydroxide ions without

stating that the rate determining step was the first step.
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A fully correct answer worth all available marks.
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This response gives the SN2 mechanism so only scores M1.

Read the question carefully and highlight the command words to ensure that you answer

the question given.
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Q09(b)(i) is fully correct for three marks.

In this response, the candidate has correctly stated that the slow step is the formation of the

carbocation but not linked this to why the rate of reaction is independent of the hydroxide

ion concentration so does not score this mark.
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Paper Summary

Based on their performance on this paper, candidates should:

• When drawing a graph make sure that the scale will ensure that the plotted points will cover

at least half of the graph paper and that both axis are suitably labelled with appropriate units.

• Double or even triple check your calculations to make sure that all the values are correct.

Always give answers to the appropriate number of significant figures.

• Take care to layout calculations in a clearly labelled and methodical manner, especially when

encountering unfamiliar calculations.

• Practise, practise and practise to ensure that you can do key things like calculating an

activation energy.

• Pay attention to the format or introduction to a question because a part which follows on

may provide necessary guidance in an earlier part which helps you to answer a subsequent

question effectively.

• Always remember RTQ2 - Read The Question Twice - before starting to answer and also when

you have finished to make sure that you have addressed what is required in the question.

• Ensure that practical work is part of your revision, including, but not limited to, the Core

Practicals. In particular, learn the different chemical tests, including reagents and conditions,

together with the expected full observation.

• Ensure that you invest time on the Year 12 subject matter when preparing for the exam as

well as the Year 13 material.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-

boundaries.html
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