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Introduction
The paper proved accessible to most candidates and provided them with the opportunity to 
demonstrate their knowledge and understanding of the key concepts in Unit 1. There was 
very little evidence of candidates having insufficient time to complete the paper.

The mean score for the multiple-choice questions in Section A was 14/20. Questions 1, 4 
and 19 were found to be the most straightforward, whilst Questions 2, 9 and 11 were found 
to be the most demanding of the multiple-choice questions.

Candidates attempted the calculation questions with confidence and the free radical 
substitution mechanism was correctly recalled by many candidates. The questions requiring 
good Quality of Written Communication (e.g. Question 21(c) and Question 23(d)(iii)) were 
found to be the most challenging. 
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Question 20 (a) (i)

The candidate has correctly defined the term, 
remembering to include the word 'only'.

Examiner Comments

Learn all definitions thoroughly!

Examiner Tip
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Question 20 (a) (ii)

"All of the bonds are single" equates to 'ONLY single bonds' in the 
Mark Scheme. The second statement, pertaining to maximum 
number of hydrogens, is also worthy of the mark in its own right.

Examiner Comments

No mark was awarded for this response. The word ONLY was 
needed since in some alkene molecules, such as propene, there is 
a carbon-carbon double bond and a carbon-carbon single bond.

Examiner Comments

Make sure your definitions apply in all situations.

Examiner Tip
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Question 20 (b) (i)

Both parts of this sentence are worthy of credit. 
'Different boiling points' and 'different chain lengths' 
are both alternatives in the Mark Scheme.

Examiner Comments

References to 'different melting points' were 
ignored, as mentioned in the Mark Scheme, so the 
mark was awarded for this response.

Examiner Comments

Try to keep answers relevant to the question set and do 
not include extraneous information in your responses! 

Examiner Tip
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Question 20 (b) (ii)

This brief response was worthy of the mark available.

Examiner Comments

A succinct answer is often all that is required for a one-
mark question!

Examiner Tip

References to 'sustainability' for 
biodiesel scored the available mark.

Examiner Comments

You should be aware of which energy sources are 
renewable and which are non-renewable.

Examiner Tip
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Question 20 (c) (i)

Question 20 (c) (ii)

This answer scored both the available marks. The second scoring point 
in the Mark Scheme was addressed before the first scoring point.'Break 
long chains...' scored the second mark in the Mark Scheme.
Reference to either smaller chains or molecules scored the first mark in 
the Mark Scheme.

Examiner Comments

Always check the number of marks available and 
structure your answer accordingly!

Examiner Tip
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This response scored zero as neither of the marking points were 
correctly addressed.

Examiner Comments
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Question 20 (d) (i)

"... releases energy..." scored the available mark.

Examiner Comments

Release of 'energy' or 'heat' had to be stated in order to secure 
the mark.

Examiner Comments
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Question 20 (d) (ii)

This response scored one mark out of the two available. The 
state symbol for butane should have been (g), rather than (l).

Examiner Comments

Always read the question carefully. Earlier in the question, it 
stated that butane "... is a gas under standard conditions." 
Hence the correct state symbol was (g) for butane.

Examiner Tip

Both marks were awarded for this answer. All 
species were correct, as was the balancing of the 
equation and all four state symbols.

Examiner Comments
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Question 20 (d) (iii)

This response scored zero as the moles of 
oxygen were incorrect.

Examiner Comments

Always check the balancing of your equation!

Examiner Tip

This equation scored the mark, as the species and 
balancing were all correct.

Examiner Comments
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Question 20 (d) (iv)

This correct answer secured the mark available.

Examiner Comments

This response did not answer the question set, 
so no marks were awarded.

Examiner Comments

Check that the facts you are writing 
answer the question set!

Examiner Tip
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Question 20 (e) (i)

Question20ei_542269_01.png

This response scored one out of the two available marks.
The only error was that the A

r
 value for bromine had been taken to be 35 (its atomic number), 

instead of the correct value of 79.9. However, the rest of the calculation was correct so, with the 
error carried forward (ECF), one mark was awarded.

Look at the key provided on the Periodic Table to check that you are using the relative atomic mass 
of each element, rather than its atomic number!

Both marks were awarded. The answer was correctly rounded to 
three significant figures in this case. The number of significant figures 
required for the final answer was not specified in this question.

Examiner Comments

Always give your final answers to calculation questions 
to a suitable number of significant figures.

Examiner Tip
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Question 20 (e) (ii)

This answer scored six out of the seven available marks. 
The first mark was not awarded as the word 'initiation' 
did not appear anywhere in this candidate's answer.
Although there was a dot missing from one of the C

4
H

9
 

radicals, this oversight was ignored as this omission 
occurred at the termination stage and an incorrect 
termination step was not penalised.

Examiner Comments

Identify every step of the mechanism, 
when asked to do so!

Examiner Tip
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This response scored full marks as all seven 
marking points were correctly addressed.

Examiner Comments
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Question 21 (a)

Question21a_529786_01.png

Question21a_534635_01.png

No first mark was awarded, as there was no reference to '1 
mol' of an ionic compound.The second scoring point was not 
awarded, as there was no reference to 'gaseous ions'.

Examiner Comments

Learn all definitions thoroughly!

Examiner Tip

Only the first mark was awarded.The second mark 
was not awarded as 'gaseous ions' were not mentioned.

Note: 'From gaseous elements' is in the Reject column 
of the Mark Scheme.

Examiner Comments
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Question 21 (b) (i)

Question21bi_542283_01.png

All letters are correct, so all three marks were awarded.

Examiner Comments
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This response scored two out of the three available 
marks.Letters F and G are the wrong way round. So five 
letters overall are correct and, as stated in the Mark 
Scheme, two marks are awarded.

Examiner Comments

Learn all the enthalpy changes required to construct a 
Born-Haber cycle.

Examiner Tip
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Question 21 (b) (ii)

As per the Mark Scheme, -1916 kJ mol-1 scored one 
out of two marks.The candidate has not doubled 108 
(the enthalpy change of atomization of sodium) and 
has also not doubled 496 (the first ionization energy of 
sodium) when using the data for sodium oxide, Na

2
O.

Examiner Comments

Practise constructing Born-Haber 
cycles for binary ionic compounds with 
different stoichiometries.

Examiner Tip
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This response scored both available marks.
Although the final answer on the answer line was not 
written very clearly, the value of -2520 kJ mol-1 is 
written above the final answer (along with the working), 
confirming that this is the candidate's final answer.

Examiner Comments

If you wish to amend an answer, it 
is better to cross out your original 
answer and re-write your new 
answer rather than try to amend the 
digits.

Examiner Tip
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Question 21 (c)

This response scored three out of the four available marks - namely, the first 
three scoring points in the Mark Scheme.
The fourth mark was not awarded as there was no mention of the relative 
strength of attraction between the cations and anions (attraction of the nucleus to 
electrons has been quoted instead, which is not relevant to the required answer).

Examiner Comments

Make sure that you understand the exact nature of the electrostatic 
attractions when discussing different types of bonding.

Examiner Tip
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This response scored two out of the four marks. The first scoring 
point was not awarded, as magnesium oxide is more exothermic 
than magnesium sulfide.The second scoring point was awarded for 
"...because the sulfide anion is larger..."The third scoring point was 
awarded as the candidate implied that the charges on the sulfide and 
oxide anions are the same.The fourth scoring point was not awarded, 
as no comparison was made between the strength of attraction 
between Mg2+ and O2- ions with that between Mg2+ and S2- ions.

Examiner Comments

Do not confuse discussion of the factors affecting 
the magnitude of the lattice energies of different 
compounds with comparisons between theoretical and 
experimental lattice energy values for the same compound!

Examiner Tip
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Question 22 (a)

Question 22 (b)

Both marks were awarded for this correct response.

Examiner Comments

Make sure you know the difference between decimal 
places and significant figures!

Examiner Tip
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This incorrect response scored no marks.

Examiner Comments

Practise calculations involving relative atomic mass 
determination, given the percentage abundance of 
each isotope.

Examiner Tip
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Question 22 (c)

There is a fully correct answer for (c)(i), so three out of three 
marks were awarded here.No mark was awarded for (c)(ii), as 
the correct answer has been halved.

Examiner Comments

In questions such as those in (c)(ii), make sure you check whether the 
number of atoms or the number of molecules has to be calculated.

Examiner Tip
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Both (c)(i) and (c)(ii) have been answered correctly.Note 
how 2.408 x 1023 has been correctly rounded to 2.41 x 1023 
(i.e. three significant figures) in the final answer to (c)(ii).

Examiner Comments

In calculations, always give your final answer to a 
sensible number of significant figures!

Examiner Tip
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Question 22 (d) (i)

Two marks out of a maximum of three marks were awarded 
for this answer.The first two scoring points were achieved, but 
not the third, as the volume of dilute nitric acid required should 
have been 20 cm3, not 40 cm3.

Examiner Comments

Check all calculations thoroughly!

Examiner Tip
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This answer scored all three marks as a correct answer in units 
of dm3 was also acceptable.

Examiner Comments

Check the units required for your final answer. These 
are often, but not always, stated in the question.

Examiner Tip
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Question 22 (d) (ii)

This correct answer scored the mark available.

Examiner Comments

Knowing which reagent is in excess makes this question straightforward!

Examiner Tip
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Question 22 (d) (iii)

The production of carbon dioxide gas in this reaction, with the 
resultant fizzing, is the reason that the beaker must be much 
larger than the volume of acid used.

Examiner Comments

When carrying out an experiment, always make sure 
that you understand the method.

Examiner Tip

As there was no reference to fizzing (or equivalent), no mark 
was awarded for this response.

Examiner Comments
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Question 22 (d) (iv)

This response scored the first mark, as all the species are correct.The 
second mark was not awarded as, although all five state symbols were 
correct, the equation has not been balanced (2HNO3 required).

Examiner Comments

Check balancing when writing equations!

Examiner Tip

Both marks were awarded for this fully correct response.

Examiner Comments

Don't forget to give state symbols in equations when 
they are required.

Examiner Tip
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Question 22 (d) (v)

This answer scored three out of the four possible marks.The 
first three marks were awarded. The fourth scoring point was 
not awarded as there is no mention of drying the crystals.

Examiner Comments

Be familiar with all the stages carried out during the 
preparation of salt crystals.

Examiner Tip
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Question22dv_539614_01.png

This is an excellent answer, addressing all four scoring points. 
So maximum credit was earned.

Examiner Comments

Set out your answers clearly, in a logical way!

Examiner Tip
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Question 23 (a)

Question 23 (b)

Question23b_541108_01.png

A concise, correct response, so the mark available was awarded.

Examiner Comments

Be aware that elements are arranged in the Periodic 
Table in order of increasing atomic number.

Examiner Tip

Quoting the correct atomic numbers for argon and potassium 
earned the mark.

Examiner Comments
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Question 23 (c)

Neither scoring point was addressed, so no marks 
were awarded here.

Examiner Comments

Make sure that you answer the question set!

Examiner Tip

Both the available marks were awarded here.For the first mark, 
there is a mention of a "pattern" and, for the second mark, the 
idea that the pattern "...repeats (itself)".

Examiner Comments



GCE Chemistry 6CH01 01 37

Question 23 (d) (i)
 

Chlorine exists as diatomic molecules, Cl
2
.

Examiner Comments

Be aware, too, that phosphorus exists as molecules, P
4
, 

as does sulfur, S8.

Examiner Tip
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Question 23 (d) (ii)

This response scores two marks, as 
both scoring points have been addressed.

Examiner Comments

Always relate melting temperature to the 
amount of heat energy needed to overcome the 
interactions (e.g. bonds) between the particles.

Examiner Tip

This response scored one out of two marks.The first mark was not awarded as there is 
no mention of 'strong' bonds.The second mark was awarded as the requirement that 
"lots of energy is needed to break the bonds ..." has been included in the answer.

Examiner Comments
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Question 23 (d) (iii)

This answer scores no marks. The third 
scoring point mark was not awarded as the 
nature of the electrostatic attractions in a 
metal have been described incorrectly.

Examiner Comments

Make sure that you fully understand the 
nature of the electrostatic attractions 
present in metallic bonding.

Examiner Tip

This answer scored two out of the three available marks. The 'charge' mark 
was not awarded, as there is no reference to magnesium ions (or Mg2+) 
having a higher charge than sodium ions (or Na+).A mark was awarded 
for the statement that "magnesium has more delocalised electrons".The 
final scoring point was addressed, as the stronger attraction between 
magnesium ions and the delocalised electrons has been acknowledged.

Examiner Comments
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Paper Summary

On the basis of their performance on this paper, candidates are offered the following advice.

• Make sure that your writing is legible

• Use the amount of space provided for each answer, along with the mark allocation, as a 
guide to how much detail is required in your response

• Make sure you understand what you are being asked to do before you start to answer 
the question

• Make sure you understand clearly the difference between an ATOM, a MOLECULE and an 
ION

• As well as learning practical techniques, think about the reason for each step of the 
procedure and why it works.
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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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