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Introduction
The paper was accessible though some questions seemed to challenge many candidates.
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Question 21 (a)

Electronic configuration of transition metals was usually well known. Some did not realise 
the stability of half filled shells, while some thought both elements had five 3d electrons.

Here the candidate has given the full configurations correctly. This 
was not penalised but gave them unnecessary work.

Examiner Comments

Read the question to avoid unnecessary work.

Examiner Tip

This is an odd answer, giving a half filled 3d shell for vanadium, but not for chromium. 

Examiner Comments

Learn the configuration rules thoroughly, the only variations to the normal shell filling 
principle are where the atom would be one electron short of a half filled or filled shell.

Examiner Tip
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Question 21 (b) (i)

The key phrase in this question, missed by many candidates is 'in the diagram above'.

As a result catalytic activity and other physical properties were not rewarded.

The first point is fine.

The second needs to be expressed as 'complex formation' to gain credit.

Examiner Comments

Read the question and give the obvious answers.

Examiner Tip
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This is high risk. Three answers are given and all must be correct to gain 2 marks. 
Fortunately catalytic activity was regarded as neutral. They are not all paramagnetic.

Examiner Comments

Do not use the scatter gun approach giving several answers in the hope that 
one or two may be correct.

Examiner Tip
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Question 21 (b) (ii)

The popular choice here was zinc, with a cell value of 0.35 V.

Alkali metals were penalised as they would also react vigorously with water, so only one 
mark was then available.

There were calculation errors, significant figures lost, and sometimes just a failure to 
identify the metal despite a correct calculation.

Notice how the ion has been given rather than the metal, which would not 
work. However, the correct calculation gets one mark.

Examiner Comments

The question asks for the metal.

Examiner Tip
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Zinc has been chosen correctly, but the calculation of E for the cell has not been done.

Examiner Comments

Check each question has been fully answered before going on to the next.

Examiner Tip
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Question 21 (b) (iii)

The most common error was to say the oxidation number of chromium does not change, 
without giving the value, +6.

Some answers used incorrect language referring to total oxidation number as -2, which is 
the algebraic sum of the oxidation numbers or the charge on the ion.

Some thought oxygen changed its oxidation number.

The conversion has been recognised as not redox because oxidation number has not 
changed, but actual oxidation numbers have not been calculated.

Examiner Comments

Give as much relevant information as you can.

Examiner Tip
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Question 21 (b) (iv-v)

Only weak candidates did not realise that bidentate ligands form two bonds per ligand in 
part (iv).

Many thought hydrazine contained a double bond and/or had only one or no lone pairs of 
electrons in part (v).

The best answers explained that 1,2-diaminoethane could fit around the ion because the 
nitrogen atoms were further apart.

This is quite a common response. Part (iv) is fine, but in part (v) the candidate does not 
realise that hydrazine has two lone pairs of electrons. In this case they have decided it 
contains two four valent nitrogens with a double bond.

Examiner Comments

Remember nitrogen usually forms three bonds.

Examiner Tip
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Question 21 (c) (i)

Very few candidates did not look up and record the values with signs correctly.

The wrong value and sign are given here, the value for 
chromate(VI), not dichromate(VI) has been given.

Examiner Comments

Check the precise half equation is correct when looking up electrode 
potentials.

Examiner Tip
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The positive sign is missing

Examiner Comments

Entropies, enthalpies, and electrode potentials must have signs even if positive.

Examiner Tip
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Question 21 (c) (ii)

The equation proved testing as it is not the direction followed by the spontaneous reaction.

Even when the correct sequence was given balancing was also challenging.

Handling the redox potentials to get E cell also proved difficult, though the interpretation 
of the result was straightforward providing the question was read correctly and information 
about the disproportionation reaction was given. 

Here the candidate has managed the correct equation with one slip and forgotten that 6 Cr2+ 
ions form. They have then made an arithmetic error, but managed the correct interpretation. 

Examiner Comments

Practise balancing equations for redox reaction using oxidation numbers. Check arithmetic 
after each step.

Examiner Tip
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The entities in the equation are correct but there is no attempt to balance it. There is an 
error in the calculation, but the result is correctly interpreted.

Examiner Comments

Practise balancing equations for redox reaction using oxidation numbers and practice 
E cell calculations for reactions that are not spontaneous.

Examiner Tip
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Question 22 (a) (i)

This was usually answered successfully. The best method is to divide percentages by the 
appropriate relative atomic mass. Credit was given for calculating the molar mass and then 
calculating moles from the percentages.

This candidate has been penalised for failing to show what they are doing to the carbon 
and hydrogen percentages.

Examiner Comments

Always show your working clearly. 

Examiner Tip
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This is the correct second method.

Examiner Comments

The method dividing percentages by molar masses is best.

Examiner Tip
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Question 22 (a) (ii)

The test for a carbon-carbon double bond is well known but must be precisely stated, 
bromine water changes from yellow/brown to colourless.

The most common test given for a carboxylic acid was phosphorus(V) chloride. This is not 
conclusive as an alcohol gives the same result, so no credit was given. The best test is that 
a large volume of sodium carbonate solution can be neutralized.

The test for a carbon-carbon double bond is fine. Ester formation requires 
concentrated sulfuric acid and heat so a mark was lost here.

Examiner Comments

Always give reaction reagents and conditions in full in this type of question.

Examiner Tip
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The test for a carbon-carbon double bond is incomplete. Bromine rather than bro-
mine water is used but the colour change is given.Though sodium hydroxide does 
neutralize a carboxylic acid, it is not a unique test, so no credit is given. 

Examiner Comments

Learn details of tests for all major functional groups.

Examiner Tip
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Question 22 (b) (i)

The understanding and application of E/Z nomenclature proved challenging. Good 
candidates got the reasoning mark by discussing priority in terms of atomic numbers.

This is an example of poor language costing a mark. The correct term is attached group 
or functional group, not molecule.  

Examiner Comments
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The most common wrong answer, totally confusing E/Z with cis/trans.

Examiner Comments
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Question 22 (b) (ii-iii)

Common errors were the omission of charges or wrong numbers of hydrogens in the 
fragment formulae.

The carbon chain fragment is two hydrogens short.

Examiner Comments

Check that carbons have sufficient bonds in each formula.

Examiner Tip
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No charges on the ions and no mention of the same peaks.

Examiner Comments

In mass spectrometers fragments are always positive ions.

Examiner Tip
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Question 22 (c) (i-ii)

There was often a lack of clear reasoning from the tests in (i).

The application of E/Z in (ii) was beyond most candidates.



24 GCE Chemistry 6CH05 01

Here the excellent reasoning compensates for two errors in formulae.

Examiner Comments

Always show your reasoning as fully as possible.

Examiner Tip
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Always show your reasoning as fully as possible.

Examiner Tip

Though the formulae are correct there is little attempt to reason.

Examiner Comments
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Question 22 (d) (i)

This question was very challenging.

Quite a few could not give the correct intermediate.

The conditions for the two steps were rarely correct, though many know the reagents.
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In step 2 if you reflux first a carboxylic acid forms.

KCN is also needed with HCN.

Examiner Comments

This type of question requires the candidate to think 
about the specific experiment in the question and also 
the way in which the data will be used to calculate the 
required value. Avoid vague generalisations!

Examiner Tip
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.
The mixture used in step 2 explodes.

Examiner Comments

Learn correct chemicals and conditions for organic reactions

Examiner Tip
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In step 2 if you reflux, a carboxylic acid forms.

KCN needs to be at pH8

Examiner Comments

Learn chemicals and conditions for organic 
reactions.

Examiner Tip
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Question 22 (d) (ii)

The most common error was to give nucleophilic substitution.

Some hedged their bets with more than one type and or mechanism which gained no credit.

Quite a few gave electrophilic addition.

Others gave incorrect additional information.

Incorrect additional information.

Examiner Comments

 Incorrect additional information.

Examiner Comments

Not substitution.

Examiner Comments
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Not electrophilic.

Examiner Comments

Practise identifying reactions and types.

Examiner Tip
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Question 22 (d) (iii)

The planarity of ethanal at the carbonyl bond was often missed.

The idea of attack from above or below was usually given but often negated by reference to 
a carbocation indicating confusion with SN2.

This scores the mark for attack from above and below but does not mention 
planarity of the molecule.

Examiner Comments

This scores the mark for attack from above and below and nearly gains the 
second mark but the sentence is incomplete. What is planar?

Examiner Comments

Always check your answers to make sure they make sense.

Examiner Tip
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Question 22 (d) (iv)

There were many ways of gaining this mark. The most common was by responding that the 
other stereoisomer may be harmful.

This is insufficient. If the type of properties such as differences in biochemical properties 
had been mentioned that would have been fine.

Examiner Comments

Always be as specific as possible, avoid being vague.

Examiner Tip

There were many poor answers like this about yield or atom economy.

Examiner Comments

Many saved the day by giving an example of a dangerous stereoisomer like thalidomide.

Examiner Tip
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Question 23 (a) (iii)

There were many poor responses here. More practice at drawing peptides is needed. It is 
best to start by learning the displayed peptide link, and then adding the detail. Virtually all 
combinations of C, N and O were given, with varying numbers of attached hydrogens.

The peptide bond has an extra hydrogen on the nitrogen, and as this had 
to be correct to score the second mark, this scores zero.

Examiner Comments

Practise drawing amides/peptides.

Examiner Tip

Two carbons are each bonded to three hydrogens, 
making them pentavalent.

Examiner Comments

Check all carbons make four bonds.

Examiner Tip
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Question 23 (a) (i-ii)

(i) Weaker candidates gave the non-ionic structure. A displayed formula was accepted on 
this occasion but this might not always be the case. 

(ii) Few candidates mentioned the high energy needed to break the bonds and few made 
bonds between molecules clear. Hydrogen bonding was very commonly given. 

The negative charge in the formula is on the wrong oxygen. No mention of ionic 
attractions between molecules in (ii). 

Examiner Comments
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The formula is correct and the ionic forces have been recognised, but it is not clear 
whether the forces are within molecules, or between molecules.

Examiner Comments
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No mention of ionic attractions between molecules in (ii). 

Examiner Comments
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Question 23 (b)

There were various ways of doing this. Most had done thin layer chromatography in one 
direction, which was fine. 

Some described two dimensional chromatography, where different solvents are run at right 
angles to each other. This was also fine. 

Some described column chromatography successfully.

Electrophoresis was not acceptable.

This would have gained full credit if ninhydrin had been 
mentioned.

Examiner Comments

It is important to learn details of experiments that you did, and be able to write 
about them. 

Examiner Tip
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This would have scored a second mark if the data compared had been specified as Rf values.

Examiner Comments
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Question 24 (a) (i)

Most realised that it was because the structure of the molecule was not known.

A common misconception. Though it is true, it is not enough, to 
synthesize quinine its full structure needed to be known.

Examiner Comments

With this type of question it is important to read the passage carefully - the 
answer was clearly there.

Examiner Tip
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Question 24 (a) (ii)

Very few candidates gained credit here. Most thought that India and/or Holland became 
more affluent, without considering the reasons.

This gains the first mark for cheaper sources available but only answers part of the 
question. It does not address its effect on the farmers in India and Holland.

Examiner Comments

Read the passage carefully, then consider its implications when asked.

Examiner Tip

This fails to address either marking point. There is no mention 
of cheaper alternatives and the effect on growers is ignored.

Examiner Comments



GCE Chemistry 6CH05 01 43

Question 24 (b) (i)

It was important to read that an observation, something you would see, was needed. Then 
it was necessary to see the significance of this for the proposed structure.

The second part of the question has not been answered.

Examiner Comments

RTQ2 Read the question twice.

Examiner Tip

The key words ‘What observation...’ and ‘Explain the significance ...’ were not 
underlined and probably ignored, so the candidate has gone off on entirely the 
wrong track. 

Examiner Comments

Read the question twice.

Examiner Tip
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Question 24 (b) (ii)

‘Benzene is more stable because six carbon p-electrons are delocalised round the ring’ 
is a simple way of gaining full credit. The mark for delocalisation of electrons was most 
commonly awarded.  The stability mark was next most common, though it was often 
negated by contradictory statements like less energy required to break bonds.

While this gains credit for ‘the delocalisation of electrons’,  it misses out on the 
stability mark due to the lack of understanding of energy which was quite a 
common problem. The molecule is more stable so it is less reactive, with a less 
negative enthalpy of hydrogenation. Energy is not used to delocalise electrons.

Examiner Comments
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This answer recognises the stability of benzene due to its delocalised electrons, 
but fails to mention which electrons are delocalised.

Examiner Comments
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Question 24 (c)

Many careful candidates gained full credit here. Careless errors were the omission of 
charges in the equation for the formation of the nitronium ion, arrows drawn too loosely, 
and protons disappearing in the final step.

The only problem here is the full dashed line around the inside of the benzene ring in the 
intermediate state. It should of course go around all the atoms except the carbon with four bonds.

Examiner Comments
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This is fine except that the arrow in the final step should go from the C-H 
bond into the benzene ring, rather than from the hydrogen.

Examiner Comments
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This has several errors. First an oxygen is lost in the equation where an HSO3
- ion is 

formed and a charge is missing from the NO2
+. Second the arrow in step 1 should go 

from the ring to the attacking group

Examiner Comments

Learn the detail of electrophilic aromatic substitution thoroughly.

Examiner Tip
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Question 24 (d) (i)

It was necessary to consider both higher and lower temperatures. Then specific statements 
were needed.

The first point is fine, the reaction would be too slow. The second is too vague.

Examiner Comments

This does not make it clear when phenol forms. It does at higher temperatures than 10 oC. 

Examiner Comments
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Though a little convoluted, this response gains the second mark for the diazonium com-
pound decomposing at higher temperatures. Unfortunately lower temperatures are not 
considered.

Examiner Comments

Always read the last line of a question particularly carefully.

Examiner Tip
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Question 24 (d) (ii)

This was marked generously on charge position and on the benzene ring, where C-H bonds 
were not required.

The bonds have not been shown as requested in the question

Examiner Comments

Five bonds to a nitrogen never happen. Remove the hydrogen and this is fine.

Examiner Comments

Nitrogen forms three bonds, or four bonds if it is positively charged.

Examiner Tip
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A very good displayed formula but for one thing – the 
ring representing the delocalised bond is omitted.

Examiner Comments

There are normally four bonds made to each carbon.

Examiner Tip
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Question 24 (d) (iii)

Many used phenol, though probably used 2-napthol in their class experiments. With phenol 
two benzene rings joined by N=N were needed, then an OH which could be in any position 
on a benzene ring.

Structures involving alternating double and single bonds in the rings were fine, so this 
gains two marks. The phenol needs to be dissolved in sodium hydroxide.

Examiner Comments

Learn all details of chemicals used in experiments.

Examiner Tip
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Question 24 (e)

The two marks and the question asking for the main features showed that two points were 
required. Many only gave one, usually the first about the potential of oxygen and nitrogen 
to hydrogen bond.

This answer needs to specify the actual elements in the compound which can hydrogen 
bond with water to gain the first mark. There is no mention of the interaction of the 
negative charge on the sulfonate group and the slightly positive hydrogen atoms in water.

Examiner Comments
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This gains the second mark but fails to mention hydrogen bonding with N or O in the 
compound for the first mark.

Examiner Comments

In questions on solubility consider all possibilities that help to make compounds soluble.

Examiner Tip
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Paper Summary
Many good candidates were solid on the organic chemistry questions but found some of the 
physical chemistry questions more difficult, especially those involving electrode potentials. 
Most of the inorganic chemistry questions seemed to be answered correctly.

There were the usual issues with quality of written communication.

The word molecule was often used instead of attached group when writing about attached 
groups in molecular structures.

The terms molecule, atom and ion were also confused.

Hydration and hydrolysis were often confused, as were hydration and hydrogenation. 
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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