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Introduction

The paper was accessible to the majority of candidates and produced a full range of marks.
Candidates with a sound knowledge of the chemistry covered in this unit were able to score
high marks. There were two questions where it was necessary for candidates to balance
equations and include state symbols (15(a) and 15(b)(ii)) in general these questions were
poorly answered with an average of 1.4 being scored out of the 4 marks available. The mean
mark for the paper was nearly 43 and section A scored an average of nearly 14. Candidates
of all abilities gained marks on Question 4 (a definition), Question 6(a) (electronic
configuration) and Question 10 (second ionisation). The graphical question was answered
better than other calculation questions, with the majority scoring the mark for the average
titration volume. Some questions were more challenging, and these were where the
candidates had to apply their chemistry knowledge to ‘real life’ situations and Question 18(a)
(ii) (application of how acids behave). It was also notable that in some questions the scientific
terms had been used incorrectly.
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Question 15 (a)

This question was about the photo decomposition of solid silver chloride.

Here both marks were scored.

This candidate was able to get the state symbol mark for a 'near miss'
on the formula of silver chloride.
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In this case, the candidate does not know the formula of silver chloride
or chlorine and so did not gain any marks.

Learn the charges on ions. Be aware that all halogens exist as diatomic
molecules.
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Question 15 (b)(i)

This question is about the observations made when a displacement reaction occurs.

A perfect response.

'Fizzing' was a popular incorrect observation.

They did, however, score 1 mark for the colour change to blue.
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This candidate has erroneously thought that silver is more easily
oxidised than copper.

Ensure that the reactivity series is learned.
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Question 15 (b)(ii)

A balancing equation with state symbols question, based on the observations in Question
15(b)(i).

A perfect response.

A perfect response given as a fully correct ionic equation.
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Here the candidate does not know the charges on copper ions in
aqueous media. They were able to score the state symbol mark as the
error on the formula of copper(II) nitrate was taken as a 'near miss'.

Learn the charges on ions.
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Question 15 (c)(i)

This question was about drawing metallic bonding.

All three marks scored.

The candidate has included many extra details, which do not contradict
the required answer.
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The diagram is heading in the correct direction, but the question
clearly states 12 silver particles – which there are and so there should
also be 12 electrons, but the MS actually only required 10 to be shown.
The candidate also omitted 'electrostatic' when describing the
attraction.

So only 1 mark scored.

Ensure the question has been fully read and include all the details.
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This candidate appears to think that this question is about bonding in
silver chloride, even then thinking that it would be covalent, not silver.

Ensure that the question has been read carefully.
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Question 15 (c)(ii)

This question was about the application of metallic bonding relating to metallic properties.

The candidate has given an excellent response covering the ideas that
the copper and silver ions are of different sizes and that this would
cause them not to slide so easily over each other.

Learn how structure and bonding affects properties.
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In the fourth line "to avoid the layers from sliding pass each other" is
not acceptable for this mark, as this makes it sound as though there is
no sliding at all.

In the first line "The size of copper is different than silver" alone would
not be good enough, but the candidate has then referred to "the
copper ion," which makes it clear enough that they are writing about
metallic particles and not just lumps of the two metals.

Ensure you use precise scientific language when answering questions.
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Question 16 (a)(i)

A definition of relative atomic mass, which was a repeat of a question from 2023, but both
marks were only scored by 39% of candidates.

A perfect response.

Ensure that definitions have been correctly learned.

Here the candidate has not mentioned the mean or average mass of
an atom, so can only score the relative to 1/12th of the mass of
carbon-12 mark.
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Here the candidate is close to both marking points, but has failed to
mention mean or average mass and has also not mentioned
carbon-12.
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Question 16 (a)(ii)

This calculation of relative atomic mass using isotopic abundance data was well answered
with over 75% of the candidates scoring both marks.

A perfect response.
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Only the calculation mark can be awarded as, unfortunately, the
candidate did not round to three significant figures as requested in the
question.

The unit (not required) given is the only allowed unit.

Ensure that the question has been read carefully.
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Question 16 (a)(iii)

This question was about the formation of a doubly charged ion in a mass spectrometer. Only
about a third of candidates answered this correctly.

A fully correct response.

In this response the 2+ charge has been omitted.
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Question 16 (b)(i)

An explanation of the general trend in first ionisation energies. Only 36% of the candidates
scored all 3 marks.

A fully correct response.

A brief response that only missed the point about the electrons being
removed from the same sub-shell.

Ensure that chemical ideas are not confused.
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This candidate has confused the idea of trend with a poor attempt at
explaining first ionisation.

Ensure that the question has been read carefully.
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Question 16 (b)(ii)

A question about how the first ionisation energies of successive elements provides evidence
for electron sub-shells. Nearly 43% of the candidates scored no marks.

The candidate has given the electron configuration showing four
electrons in the 3p sub-shell. They have gone on to state there are
paired electrons, and that there is electron-electron repulsion.
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The candidate has given the correct electron configuration, but has not
mentioned that one 3p orbital contains two electrons. They have not
mentioned that there would be repulsion between the two electrons in
the one 3p orbital.

Questions of this sort appear frequently and it is therefore important
that candidates learn the reasons for elements not following the
general first ionisation trend across a period.
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Question 17 (a)

This question was about the electrons in the diamond giant covalent lattice. The majority of
candidates scored 1 of the 2 marks available.

A perfect response. In this case the candidate has used a combination
of dots and crosses for all the covalent bonds, in a Lewis structure.
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This was a common response for 1 mark as the candidate had only
included the pairs of electrons around the central carbon atom and
not all the electron pairs around the outer carbon atoms.
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Question 17 (b)

In this question, candidates were asked to draw a 3D structure of graphite, showing 2 layers
with at least 13 carbon atoms in each. In reality, this meant each layer needed to show 3
hexagons.

A perfect response, showing 3 hexagons per layer and forces between
the layers labelled.
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Here the candidate has not recalled the stem of Question 17, where it
mentions different structures of carbon.

Ensure that you remember that the entire question has be read
carefully.
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Question 17 (c)

An application of the ideas behind the different structure and bonding found in two different
structures of carbon and how this affects the physical properties.

A perfect response where the candidate has correctly stated that in
diamond, each carbon atom is covalently bonded to four others but in
graphite, there are gaps between the layers.
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In this response, the candidate has correctly stated that each carbon
atom is bonded to four others in diamond, but they have then
mentioned molecules and this has negated one mark.

Make sure that precise scientific language is used.
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Question 18 (a)(i)

In this question, candidates were asked to name a reaction type.

A perfect response.
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Question 18 (a)(ii)

An application of how and why acids react.

The candidate has mentioned that water is required for neutralisation
to take place.

This was a common incorrect answer.
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Question 18 (b)(i)

This empirical formula calculation was correctly completed by over half of the candidates.
Many lost a mark for not first calculating the amount of oxygen present.

A fully correct response.
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In this response, the candidate has omitted to calculate the percentage
of oxygen and they have then used the atomic number of potassium
rather than the atomic mass of potassium.

Take care looking up data and ensure that the question has been read
carefully.
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Question 18 (b)(ii-iv)

The first part of this question – 18(b)(ii) – was a balanced equation for a neutralisation where
the candidates had been given the formula of one of the reagents and in the next part, they
were told the name of one of the products. A surprising number did not score both marks
available. In the second part – 18(b)(iii) – candidates were asked to use the ideal gas equation
to calculate the volume of carbon dioxide gas and, in the third part – 18(b)(iv), the decrease in
volume of carbon dioxide.
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18(b)(ii): The candidate has omitted the salt formed in the
neutralisation.

18(b)(iii): A fully correct calculation

18(b)(iv): A fully correct calculation
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In 18(b)(ii), the candidate lost a mark for incorrectly copying the
formula of the tartaric acid formula.

The candidate scored all five marks for 18(b)(iii).
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Question 19 (a)

A definition question that was answered correctly by over 60% of the candidates.

An acceptable answer.

This candidate has confused the two meanings of saturated and not
read the question carefully.

Ensure that you read the question carefully.
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Question 19 (b)(i)

This question focused on naming an organic reaction. This was answered correctly by just
over half the candidates.

Enough for the answer.

Here the candidate has lost the mark due to over embellishment.
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Question 19 (b)(ii-iv)

The question was split in the following way:

19(b)(ii) – graph plotting (3 marks)

19(b)(iii) – mean volume calculation – nearly always answered correctly (1mark)

19(b((iv) – interpolation from the graph (1 mark)

A third of the candidates scored 4 of the 5 available marks.
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A fully correct response.
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19(b)(ii): A perfect graph drawn with labels and units on the axes,
appropriate scale and plotting and straight line of best fit drawn.

19(b)(iii): Mean titre volume calculated correctly

19(b)(iv): Not attempted.
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Question 19 (c)(i)

A similar mechanism question was on this paper in 2023. This year nearly 40% of the
candidates scored all 4 marks.

A fully correct response.
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In this response, the only error is that the candidate has not selected
the simplest alkene as the organic starting material.
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In this response, the candidate has correctly given the carbocation
intermediate and correct final product.

So overall 1 mark scored.

Make sure that all organic mechanisms have been thoroughly learned.
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Question 19 (c)(ii)

This question concerned organic nomenclature and was answered correctly by over 60% of
the candidates.

A perfect response.

The candidate has counted all the carbons as the longest chain, but
has then given the name as "oct".

Learn the IUPAC nomenclature rules and apply them correctly.
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Question 19 (d)

In this question, candidates needed to draw a skeletal diagram of trans but-2-ene and then
explain the meaning of trans.

A fully correct response.
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The candidate has drawn a correct diagram.

The use of 'molecule' for the alkyl group does not score the second
mark.

Be more precise with scientific language.
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Question 20 (a)

Candidates were asked to draw the displayed formula for chloroethene and
tetrafluoroethene. Just over 46% of the candidates scored both marks.

A fully correct response.
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This clip shows a common error – drawing trifluoroethene. The
drawings of the polymeric structures were ignored.
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Question 20 (b)

This question was about dealing with polymer waste.

A fully correct response.
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A near perfect response.

For the incineration advantage, 'reduce methane emission' is ignored.

For the incineration disadvantage, both of the answers are correct.

For the recycling advantage, 'use less energy' is ignored.

For the Recycling disadvantage, comments about transportation are
ignored and 'yield' is not required.
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Paper Summary

Based on their performance on this paper, candidates should:

Read the questions carefully, particularly noting any words in bold.
Use the correct scientific terminology.
Ensure they can balance equations especially interpreting state symbols from the
information in the question.
Applying IUPAC nomenclature.
Application of chemical ideas in real life situations.
Application of methods of polymer disposal.
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