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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. Q23 was about structure and bonding and worth a total of 21 marks, the average mark for

this question was 10.95. Many parts of Q23 were aimed at all candidates. The mean mark for the

paper was nearly 49 and Section A scored an average of over 14. Candidates of all abilities gained

marks on Question 1 (atomic structure), Questions 3 and 11 (moles), Question 6 (mass

spectrometer), Question 10 (atom economy), Question 17 (isomers), Question 21(a) (third

ionisation) and Question 23(b)(ii) (dot and cross diagrams). The graphical Question 21(c)(i) was

answered well by the majority of candidates. Some of the questions were more challenging,

particularly the multi-step calculation (Q20(b)(iii)) and Questions 20(b)(iv) (drawing the two

missing diethyl isomers of dodecane) and 23(b)(v) (differences in melting temperature between a

simple molecule and a polymer).

It was noticeable that many candidates had lost marks as they did not read the question and so

missed out on several marking points.
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Question 20(a)

This question was aimed across the skill spectrum. The majority of candidates scored 3 of the 4

available marks. The final mark being lost for not converting cubic centimetres into cubic metres.

A full mark response.
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The candidate has laid out the calculation in an easy-to-follow manner. All units correctly

converted and the ideal gas equation rearranged appropriately. Final answer rounded

correctly.

One of the many ways to score three marks.
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In this clip the candidate did not convert the 415 ppm into cubic metres.
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In this clip the candidate did not correctly convert either the temperature or the volume, but

they have used the ideal gas equation correctly and evaluated their answer.
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Question 20(b)i

This question was brought from an essentially GCSE level to first year A level by the requirement

to mention an excess of oxygen or sufficient oxygen to burn the fuel. The products of combustion

were not required as a full balanced equation was needed to answer the next question and the

production of carbon dioxide was given in the question stem.

A fully correct response.
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Question 20(b)ii-iii

This question was again spread across the skills spectrum, with some marks accessible by all

candidates.

Q20(b)(ii) was balancing an equation for the complete combustion of dodecane including state

symbols. Many candidates were able to balance but several lost the state symbol mark, with

dodecane labelled as (g), (s) and occasionally (aq).

Q20(b)(iii) was a multi-step calculation. All the operations involved either multiplication or division

and consequently the order of the operations did not affect the final value.
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A fully correct response for both Q20(b)(ii) and Q20(b)(iii).
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Q20(b)(ii) – the clip shows 'dodecane' state symbol as (aq). The clip also shows that there was

an error copying from the question, consequently the equation has not been correctly

balanced. Q20(b)(iii) – the clip shows an appropriately laid out calculation, with the only error

being the not rounding to three significant figures as asked for in the question.

Ensure that the question is read carefully and the stem information is correctly utilised in

the answer.
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In this clip only two of the six operations have been carried out. The total volume of fuel has

been calculated (x 9.25) and the total mass of fuel has been calculated (x 0.749). So two

marks awarded.

It is always worth trying to answer the question, even if the entire calculation cannot be

completed.
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Question 20(b)iv

This question was aimed at the most able candidates. In order to answer the question, it was

necessary to realise that the ethyl branches had to be placed on at least the third carbon in from

either end, otherwise they were just increasing the carbon chain length.
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A fully correct response. The clip shows that names have been included, they were not

necessary for the mark and were ignored even if incorrect.

While the names were not required in this question it can be a useful way to check that

isomers have been drawn.
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This clip shows a 12 carbon chain with ethyl side groups, so not isomers of dodecane.
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The clip shows two tetra methyl isomers.

Ensure that the question has been read carefully.
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Question 21(a)

A 'simple' question accessible to the majority of candidates and most candidates did score all

three marks.

The clip shows calcium starting as an atom losing two electrons and forming a doubly

charged positive calcium ion. No state symbols are given. No marks awarded.
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The first marking point is not scored as this is a list. The second marking point can be scored

as they have correctly balanced all 3 ionisation equations. The third marking point is not

scored as the gas state symbol is missing from line 3.

It is best not to give an array of answers. Any 'working' should be struck through, so that the

final answer is obvious to the examiner.
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Question 21(b)i

This question was aimed at the more able candidates and just over half the cohort scored both

marks. Most candidates did identify the 'big jump' from 6 to 7 but then gave the element from

another period. Period three was given in the stem of the question.

A fully correct response.
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Correct identification of the 'big jump', but the element given as selenium in period 4.

Ensure that the entire question has been read carefully.
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Question 21(b)ii

A question aimed to be accessible to all candidates, with the vast majority scoring this mark.

A fully correct response.

The clip shows a quite verbose and incorrect response.

Check the number of marks available for a response.
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Question 21(c)i

This question was aimed to be accessible to nearly all candidates. It tested the candidate’s ability

to draw a graph. There were several very poor choices of scale and this made plotting more

difficult for the candidates. There were also non-linear scales and this meant it was not possible

to award either the scale or plotting marks. Lines were not required on the graph.
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M1 – the axes are labelled correctly, although in an odd place and the atomic number has

been used instead of the chemical symbol on the x axis. M2 – they have used a scale that

covers half the grid and sensibly a 0 has not been written at the bottom of the y axis. M3 –

they have plotted the data correctly.

Not putting 0 at the bottom of the y axis means this is a linear scale.
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The clip shows a graph with labelled axes and units on the y axis and a scale that covers over

half the grid. The plotting mark has been lost.

International Advanced Level Chemistry WCH11 01 25



Question 21(c)ii

This question required an explanation straight from the specification (2.10), so should have been

accessible to most candidates but just over half the cohort scored no marks at all for this item.

A fully correct response.
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In the clip only boron has been discussed when the question asked for the difference

between boron and beryllium. So the first marking point cannot be awarded. The second

marking point cannot be awarded as "further away from the nucleus" was not enough to

score the mark.

Ensure that the response given fully answers the question asked.
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Question 21(c)iii

Another question straight from the specification (2.10), and again marks should have been

accessible to all candidates. Just under half the cohort scored one of the two marks available.

In this clip there has been no mention of the increased number of protons for nitrogen and

no mention of electrons being removed from the 2p sub-shell or orbital.
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Question 22(a)

Over half the cohort scored the mark for this question. The candidates were asked to name the

reaction type and mechanism for the reaction between alkanes and halogens.

A fully correct response.

While substitution is correct, the electrophilic is wrong.
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No part of this response is correct.
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Question 22(b)i

Over 60% of the cohort scored both marks for this question.

A fully correct response, showing two 'fish hook' arrows from the chlorine to chlorine bond

and balanced with two chlorine radicals as the product.
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The clip shows a termination step, rather than an initiation step.

Ensure that the question has been read carefully.
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Question 22(b)ii

Over half the cohort scored both marking points. Some had not read the question and gave the

propagation steps for the reaction with methane, rather than the butane asked for in the

question.

In this clip methane is used instead of butane. In the first step a hydrogen radical has been

formed. The second step is correct for methane but not for butane. Note the radical dots

were assessed in Q22(b)(i).

Ensure that the information given in the stem of the question is used.
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A fully correct response.
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Question 22(b)iii

In this question a specific termination product was required – namely an alkane. Over half the

cohort scored this mark.

A fully correct response.

These are not butyl radicals.
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The product is not an alkane.

Ensure that the question has been read carefully.
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Question 22(c)

A percentage yield question, accessible to all candidates with over half the cohort scoring all three

marks.

A fully correct response.
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The clip shows a response where the atom economy has been calculated instead of the

percentage yield.
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Question 22(d)

Just over a third of the cohort scored both marks for this question on the application of isotopic

abundance.

A fully correct response.
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One mark scored for the lines drawn at the correct m/z values. The ratio mark is not scored

as the lines are not shown to be in the ratio 9:6:1.
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Question 23(a)i

This question was about the description of ionic bonding and was aimed to be accessible by all

candidates. Over 60% of the cohort scored this mark.

In this response the mark scheme was looking for attraction between oppositely charged

ions.

The word attraction has not been included, no mark awarded.
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The clip shows a detailed description of how ions are formed but no mention of attraction

between the ions once formed.
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Question 23(a)ii

The question was aimed at most of the candidates, but just under half of the cohort scored no

marks for this question. They mostly failed to mention ions in the answer, to a question about

ionic bonding.

A fully correct response.

The clip shows a response where the greater charge on the magnesium ion has been scored

but it does not mention the relative sizes of the sodium and magnesium ions.
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Ions are not mentioned at all in this clip, so no indication of why the electrostatic forces are

stronger.
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Question 23(a)iii

This question was aimed at all candidates and over 50% of the cohort scored both marks.

A fully correct response.
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Sodium ion is correct. This could be shown as here with no electrons on the shell or showing

all eight electrons. A single sodium ion is allowed. The oxide ion is incorrect, showing only

one electron from elsewhere and with a single minus charge.

Dot and cross diagrams should be learned.
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The clip shows both the sodium and oxide ions drawn correctly, but neither have a charge

on them. One mark scored only.

Include correct charges on ions.

International Advanced Level Chemistry WCH11 01 47



Question 23(a)iv

Over 40% of the cohort scored no marks for this question, which proved to be a good

differentiator.

A fully correct response, even with the correct relative sizing of the ions.
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The clip does not show a lattice of nine ions. So, this did not score any marks.

This clip shows a metallic lattice rather than an ionic lattice.

International Advanced Level Chemistry WCH11 01 49



Question 23(b)i

This question was aimed at all candidates, but over 50% failed to score this mark.

A fully correct response. This time not only was attraction required but it was also necessary

to mention the shared pair of electrons.

The clip does not mention attraction, nor a shared pair of electrons.
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Question 23(b)ii

Three quarters of the cohort scored all three marks for this question.

A fully correct response.
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While the diagrams are correct for stick diagrams, they do not show dot and cross diagrams.

Ensure that the instructions in the question have been carried out.
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At first glance this clip appears to be correct. However, all the hydrogens are shown with an

additional six electrons. So, no mark scored.

Hydrogen is in the first period and only has one electron.
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Question 23(b)iii

Over 40% of the cohort scored all three marks for this question. It should have been accessible to

most candidates.

A fully correct response.
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The clip shows an incorrect response, neither methane nor ammonia are trigonal planar,

and only the bond angle for water is correct. No marks scored.

The molecules given here are the ones mentioned in the specification and should be well

known to all candidates.
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Question 23(b)iv

This was aimed at the more able candidates and over 30% of the cohort scored at least one mark

for this explanation of molecular shape question.

A fully correct response. The different numbers of lone pairs is given and the greater

repulsion of lone pairs is mentioned.
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This clip shows a very confused response, indicating that water has two oxygen atoms and

only one hydrogen atom. The bit about ammonia is correct but does not explain the

different shapes of the molecules.
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Question 23(b)v

This question was aimed at the most able candidates. Just under a quarter scored one of the two

marks available.

In the clip the response mentions that poly(ethene) is a polymer but then states that the

covalent bonds are broken on melting. Ethene has weak intermolecular forces but does not

mention that ethene is a simple molecule. The emboldened parts scored 1 mark.
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This clip scores 0 marks as it is stating that the covalent bonds are broken on melting.
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Question 23(c)i

This question was aimed at all candidates and over half of the cohort scored the mark.

A fully correct response.

No marks awarded as there is no mention of electrostatic.
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Question 23(c)ii

This question about metallic bonding was aimed at all candidates, just over 40% of the cohort

scored one mark for this question.

The clip show what appears to be an ionic lattice rather than a metallic lattice. There is no

mention of the delocalised electrons being able to move.

Know the difference between the different types of lattices.
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Paper Summary

Based on their performance on this paper, candidates should:

• Read the question carefully.

• Include labels in calculations so that you can follow your working.

• Make you final answer obvious.

• Round to the correct number of figures and include the correct units.

• Ensure that equations are balanced with correct state symbols.

• Apply IUPAC nomenclature and use this to work out isomeric structures.
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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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