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Introduction

The standard and the layout of this exam paper were similar to that of previous series. All of
the questions were accessible to at least some of the candidates and allowed all to achieve
credit for the chemistry that they knew and understood. The questions provided scope for
the whole ability range to be differentiated as it was intended. This was particularly evident
in the numerical questions where the requirement for calculations discriminated effectively
between candidates but did allow potential for all to gain at least some credit.

As has been mentioned previously the candidates often knew experimental procedures
and the chemicals or apparatus but were rather unclear about why they were being used
or what the reasons were behind them. This would be a good area for candidates to focus
on in the future. There was little evidence of alternative answers being given for individual
questions and so this advice given has been acted on which was pleasing to see.

In addition candidates should be reminded to double-check that their answers are
addressing the task set. For example, there was evidence that the answer given was
inappropriate for the question set but would have been suitable for any earlier step in the
experimental procedure. Alternatively if there are multiple marks available for part of a
guestion then the candidate needs to ensure that their answer includes multiple points.
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Question 1 (a) (i)

This question was correctly answered with 'Lilac' by the vast majority of candidates.
Alternative colours for lilac such as mauve, purple and violet, were allowed but rarely seen.

§ Test Observation 1 Inference 1'
(i) | Carryoutaflametest | Colour of flame is Cation is K* I
on potassium iodide. = i
1[‘\‘“5' C |
I [ i e
_ _ .
Results+lus

Examiner Comments

This type of question is very common and simply
requires a one word answer as shown here.

A
Q ResultsPlus
Examiner Tip

If the flame colours are learnt well then more
time can be spent on other questions which
require more thought and consideration.

4 GCE Chemistry 6CHO07 01



Question 1 (a) (ii)

A similar number of positive responses were seen as in part (i) which suggested that
candidates knew the qualitative inorganic ion tests very well.

| _— ]

4_
(i) | Dissolve potassium ! Colour of precipitate Anion is I !
iodide in water. Add formed is |l
dilute nitricacid '

_____ yellow

followed by aqueous
i silver nitrate, h

ResultsP

Examiner Comments

Only one word required and correctly given here.

A
Q ResultsPlus

Examiner Tip

The different colours of the silver halides are commonly
examined and so in a similar way to the flame colours
if these are well-learnt then more time can be better
served on the more challenging questions.

GCE Chemistry 6CHO07 01 5



6

Question 1 (a) (iii)

This was a slightly more testing question but the majority of candidates answered it
correctly in a range of different ways as illustrated below.

(iii)) | Test the precipitate Confirms iodide ions
formed in (ii) with
concentrated ..insoluble m concentrades
. . ammeaniT
| ammonia solution. soluhan
Results¥lus

Examiner Comments

Just the word 'insoluble' would have been
sufficient here as the single dotted line suggests.

A

Examiner Tip

Often the layout of the answer space gives good
guidance as to the length of the answer required.

! (iiif) Test the precipitate | . ; Confirms iodide ions
l ' formed in (i) with g'rct}"‘\\j F“m: > '
| concentrated . .
] | ammonia solution.
)
ResultsPlus

Examiner Comments

This is clearly an incorrect answer as the candidate
has written the observation for a different test.

Candidates should always double-check their answers
to make sure that they are responding to the question
set and not some other question.
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Question 1 (a) (iv)

The two parts were marked independently in this question. Many correctly gave the colour
of iodine in water and only a few gave the colour in an organic solvent. It was very rare to
see the I, species suggested as being responsible for the colour but I, was a very common
answer, however, a minority appeared to have misread the question and gave the name
rather than the formula as requested. A sizeable number suggested KCI as the coloured
species which is a concern and is something that candidates should review since it is
colourless in aqueous solution.

(iv) | Dissolve potassium Colour of solution formed is | Formula of the coloured

i
jodide in water. Add It Q.U species is
10 drops of aqueous e JOMON 1"
chlorine solution. I =

ResultsP

Examiner Comments

A good answer which scores both marks.

(iv) | Dissolve potassium Colour of solution formed is | Formula of the coloured
iodide in water. Add purplé species Is

10 drops of aqueous fadi=gotion/ bauwver o T,
chlorine solution. B .

ﬁ ResultsPlus

Examiner Comments

Unfortunately the colour of the solution formed is incorrect. The
correct answer can be seen through the crossing-out but does
not gain credit because it is replaced by an alternative answer
which is incorrect. The formula of the coloured species is correct
and since these responses are marked independently this
candidate can be awarded one mark.

GCE Chemistry 6CHO07 01
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(iv) | Dissolve potassium Colour of solution formed is f the coloured
iodide in water. Add species is
10 drops of aqueous e es bt
chlorine solution. | | [ BEATEL Bt S -

ResultsP

Examiner Comments

It is always important to answer the question asked. Here
the candidate has placed a box around the requirement for
a formula and presumably then crossed out the word 'iodine
and written the formula as requested. This will now gain the
mark and with the correct colour results in both marks being

awarded.
(iv) | Dissolve potassium | Colour of solution formed is | Formula of the coloured
iodide in water. Add | | speciesis
10 drops of aqueous | white . '

| chlorine solution.

ResultsPlus

Examiner Comments

The colour of the solution is incorrect but no attempt
is offered for the formula of the coloured species.

A
ZAA\ ResultsPlus
Examiner Tip
Candidates should always be encouraged to at least
attempt all questions on the exam paper. There is no

'negative marking' and so an incorrect response here
will not result in other marks being deducted.
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Question 1 (a) (v)

The fact that there were two marks available to be awarded for this response and that there
were a number of available lines for writing should have suggested that there were at least
two points required in any answer to this question.

The two marks were for (i) the observation of 2 layers and for (ii) the colour of the upper
hydrocarbon layer being purple. These points could be obtained separately but if both
colour and a reference to layers were seen, then it had to be clear that the upper layer was
the purple one. This should have been evident from the statement given that it was 'less
dense than water'. Occasionally reference to 3 layers was seen but this was not credited.

(v) A hydrocarbon solvent, which is less dense than water, was added to the solution
formed in test (iv). What would you expect to see in the test tube after the
solvent has been added, the contents of the test tube vigorously shaken and left
to stand for a few minutes?
(2)
Dhee Wil ke dwo  layers rsent g tep  leyer
Coeld e perde o leue  dve e ke disolileg
oo b e baem o lager B oolourlesy € potewlom  cllride selofion)
otemalay gy Velem o dve  fo o giedlor d”‘“"ﬂ % waters

ResultsP

Examiner Comments Examiner Tip

Care is needed if additional information is given
because if incorrect then it can negate the credit
that would have been given for a correct answer.

A high quality answer where the candidate
clearly states the two observations required.

kel + la

(vj‘ A hydrocarbon solvent, which is less dense than water, was added to the solution
formed in test (iv). What would you expect to see in the test tube after the
solvent has been added, the contents of the test tube vigorously shaken and left
to stand for a few minutes?

(2)

SO0(vents aré Immiacibie |

Layers  wourd be foermed  because both the hye - The top

jayger would bé Tn yedew—co pale yeilow colodr Mednwhile +he bortom (ayer

........ . b SRR ek bttt o SRR IS AT st A 6. b AR e it S, TR 4.+ 4 LA sinysarrrveresRy

woulad be n purpie.

ﬁ ResultsPlus

Examiner Comments

This is an example where the correct reference is made to
layers and the correct colour is given but since the bottom layer
is given as purple this response only gains one mark.

GCE Chemistry 6CHO07 01
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(v) A hydrocarbon solvent, which is less dense than water, was added to the solution
formed in test (iv). What would you expect to see in the test tube after the
solvent has been added, the contents of the test tube vigorously shaken and left
to stand for a few minutes?
(2)

ResultsP

Examiner Comments

Only one point is being made here and so only
one mark can be awarded.

(v) A hydrocarbon solvent, which is less dense than water, was added to the solution
formed in test (iv). What would you expect to see in the test tube after the
solvent has been added, the contents of the test tube vigorously shaken and left

to stand for a few minutes?
(2)

ResultsPlus

Examiner Comments

This is a fine response with both marks being made and
awarded.

OO ResultsPlus

Examiner Tip

The use of separate sentences for each point can be
effective in making it very clear exactly what is being
referred to.
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Question 1 (b) (i)

This was very well known by most candidates and so a high-scoring question. A very small
minority did not give an indicator even though one was requested. It was still possible for

these to gain credit in b(ii).

(i) Name the indicator that is used in thiosulfate/iodine titrations.

ResultsPlus

Examiner Comments

The minimum required to gain the mark for this question.

(i) Name the indicator that is used in thiosulfate/iodine titrations.

Starch Jo lution

ResultsPlus

Examiner Comments

Either 'starch solution' or 'starch indicator' was a common
response as seen here but neither was essential to gain credit.

(i) Name the indicator that is used in thiosulfate/iodine titrations,
(1

ResultsPlus

Examiner Comments

This indicator is used for acid-base titrations and not for
thiosulfate titrations. No credit could be awarded.

GCE Chemistry 6CHO07 01
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Question 1 (b) (ii)

The majority also got this question correct. It was pleasing to see that very few candidates
used the word 'clear' which would have marked incorrect but rather correctly used the term
'colourless'. If no indicator was given in b(i) then the mark could be awarded for yellow/
brown to colourless but this was rarely seen.

(i) Name the indicator that is used in thiosulfate/iodine titrations.
(1
Starch Jolution
(ii) Give the colour change at the end-point of the titration.
(1)
From me. - Mad: to coleurless
D
Results+lus
Examiner Comments
Blue or black or a combination of the two, as seen here, which
then goes colourless, was acceptable to gain the mark in this
question.
(i) Name the indicator that is used in thiosulfate/iodine titrations.
(1)
____________________________ S O et e
(i) Give the colour change at the end-point of the titration.
(1
From ... @y o Mt Yade
<d\ A
:~"\ 5
ResultsPlus 2/ Resultslus
Examiner Comments Examiner Tip
Although these two colours are the correct Thiosulfate titrations are often described in
ones, they are the wrong way round and so exams and so the colour change with a starch
do not gain the mark. indicator is well-worth remembering. Make
sure you get absolutely clear which way round
the colour change occurs.

GCE Chemistry 6CHO07 01



Question 1 (b) (iii-vi)

This was the first calculation on the paper and generally provided a good spread of marks,
thus allowing the more able to score highly and the less able to gain some credit. As in
previous occasions the use of only 1 significant figure was penalised but any above that
were credited. In addition, showing the working was not essential, and full marks could
be gained simply from the correct answer alone. The errors seen in parts (iv) and (v) were
those pertaining to the mole ratios. These are good areas for additional practice in exam
preparation.

GCE Chemistry 6CHO07 01
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k5 tm? = 0.045 dm®.

b 045 mol
3:0%2 mo
2

=5

moles of iodine stated in (b)(iv)?

6-0225 mol x 2

in mol dm™.
A0 em® = 003 dm?
mol
Con centration = ~gu.3

(ili) Calculate the number of moles of sodium thiosulfate in the mean titre.

Number o ol - (v 100 mol dm 2 )( 004y dm?)

T 00045 me

(iv) Hence deduce the number of moles of iodine, 1, which reacted with the
number of moles of sodium thiosulfate calculated in (b)(iii).

= 0-0225 mol .

(v) How many moles of hydrogen ions, H*, are required to produce the number of
10,~(aq) + 5I"(aq) + 6H*(aq) — 3l (aq) + 3H,0()

0. 045 mol .

(vi) Use your answer to (b)(v) to calculate the concentration of the hydrochloric acid

0045 wmol
003 om3

.5 mol dm}

(1)

(1)

(1)

(m

us

Examiner Comments

Unfortunately the candidate has omitted a
zero in their transferring of the answer from
(iii) to (iv). This has resulted in a loss of

one mark but the remaining marks can be
awarded because the correct processing has
been done. Hence this response scores 3 out
of 4 for this question.

Examiner Tip

Candidates should always check and
double-check their answers, particularly
mathematical ones, as here a mark lost could
easily have been avoided.
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(iii) Calculate the number of moles of sodium thiosulfate in the mean titre.

(1)
number of woles of Sodium Hhiosulate BL

1000

a (0”00)(¢$Jm!
looo

0.00ysmoles -

(iv) Hence deduce the number of moles of iodine, |,, which reacted with the
number of moles of sodium thiosulfate calculated in (b)(iii).

- - . (1)
2Imales S2042° = Imole I,
0-004s mdes Su042" = 7 X 0-0043

= 60025 moles I,

(v) How many moles of hydrogen ions, H*, are required to produce the number of
moles of iodine stated in (b)(iv)?

10,"(aq) + 5I"(aq) + 6H*(aq) — 31,(aq) + 3H,0(I)
Imoles Ty = b moles H? (1)

010028 moles T, = —g-i 0.0025%

= 0.00Smoles H*

(vi) Use your answer to (b)(v) to calculate the concentration of the hydrochloric acid

in mol dm-2,
20m® hydrochlovic acid ~

ﬁ ResultsPlus

Examiner Comments

(1

This candidate has omitted a figure '2' from their answer as
half of 0.0045 is 0.00225 and so one mark is lost. The mark
for (v) was awarded for transferred error since the correct
manipulation was carried out. No real attempt is made at (vi)
and so 2 marks out of 4 were gained by this candidate.

OO ResultsP

Examiner Tip

Another reminder to illustrate the need to even triple-
check calculations!

GCE Chemistry 6CHO07 01
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45.00
lego

x 0.100 !l

W{a"ﬂ'uo"f I, :

4o L
=1

moles of iodine stated in (b)(iv)?

q HY 1.

rotio

e

(vi) Use your answer to (b)(v) to calculate the
in mol dm3.

4,6 x (077 med

x 4.5 x 10~7% wmelts =

3 x 2.26 *1077 welus =

(iii) Calculate the number of moles of sodium thiosulfate in the mean titre.

(1

= 4.6 %1077 weles %
J‘d{iuw -f‘Lllo’Jmi-f‘:{i?

(iv) Hence deduce the number of moles of iodine, |, which reacted with the
number of moles of sodium thiosulfate calculated in (b)(iii).

5, 0;°

Tos 2 v

2.25 X10”7 welut Q

1z,

e

(v) How many moles of hydrogen ions, H*, are required to produce the number of

10,(aq) + 5I(aq) + 6H*(aq) — 3l,(aq) + 3H,0(])

= c:3 = 2:1\ (1)

4§ %107 wals @ HT

concentration of the hydrochloric acid

(1)
0.15 weldw™3

20 1077 duw’

ResultsPlus

This is a fine example of how to answer a question of this

type, with all of the working

Examiner Comments

clearly shown and coherent.
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Question 1 (c)

Many candidates struggled with this question and a wide range of possible answers were
suggested. It could have been balanced either by the use of oxidation numbers or by a
consideration of charge.

(c) Complete the half-equation showing the reduction of iodate(V) ions in acidic
solution.

_(Total for Question 1 = 14 marks)

ResultsPlus

Examiner Comments

This is all that is required and one mark awarded.

(c) Complete the half-equation showing the reduction of iodate(V) ions in acidic
solution.

o , (1)

(Total for Question 1 = 14 marks)

ﬁ ResultsPlus

Examiner Comments

This candidate has used oxidation numbers to determine
the number of electrons required. Clearly the iodine
oxidation number is shown to go from +5 to 0 and so the
correct answer of 5 electrons is deduced.

A

2/ ResultsP

Examiner Tip

us

Working is not essential and in a question like this where
there is only one mark available it will not gain any
credit. However in longer questions it can be beneficial
to shown working in case the final answer is incorrect
and then some credit can be awarded for the working.

GCE Chemistry 6CHO07 01 17



Question 2 (a) (i)

This question simply required the candidate to make use of the information given to them
above. It was a high scoring question and the vast majority were able to correctly state a
suitable wavenumber range for the OH group.

(a) (i) Give the wavenumber range of the absorption in the infrared spectrum that

shows that compound § is an alcohol.
(1)

Examiner Comments

A correct range is given here within the full range
that is possible and that would have gained credit.

{a) (i) Give the wavenumber range of the absorption in the infrared spectrum that
shows that compound § is an alcohol.

3650 - 3eo

Examiner Comments

This range does not gain any credit because it goes beyond the
acceptable range of 3750 - 3200. All parts of the range given must
be within the quoted range that was given above in the question.

(a) (i) Give the wavenumber range of the absorption in the infrared spectrum that
shows that compound S is an alcohol.

3750 ~3200 ¢m™!

ResultsPlus

Examiner Comments

Units were not required for the mark to be awarded but it was
pleasing to see them correctly given as here.
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Question 2 (a) (ii)

Candidates are reminded to make sure that they read the question carefully because a
sizeable number of candidates wrote the name of the specific molecule, instead of giving
the type of organic molecule as requested.

(ii) Identify the type of organic compound formed in the reaction of S with

phosphorus(V) chloride, PCI..
(1)

2-Chloropropane .

ResultsPlus

Examiner Comments

This answer gives the organic compound formed and not the
type of organic compound and hence does not score the mark.

A

ResultsPlus

Examiner Tip

Make sure that the question answered is the one asked.

(i) Identify the type of organic compound formed in the reaction of § with
phosphorus(V) chloride, PCI..

+~IuS
Examiner Comments
Fortunately this candidate has given the type of organic

molecule as well as the actual organic molecule. In this case the
type is given and so gains the mark.

A

ResultsP

Examiner Tip

us

Remember if you give more information in your answer,
such as above, it must also be correct.

GCE Chemistry 6CHO07 01 19



Question 2 (b)

Similar to part (a) above in that the wording of the question must be carefully noted in
order to gain credit.

This particular question stated 'from this information alone' and notice that the word
'alone' was in bold for emphasis. Hence credit was given for the candidate responses which
only used the information given in this part of the question as illustrated below.

(b) Compound T does not produce carbon dioxide when added to a solution of
sodium carbonate.

From this information alone, what can you deduce about compound T?
(1

[Jr is..net. . on c,«._(._l_rl-

ResultsPlus

Examiner Comments

This is the minimum required to gain the mark.

(b) Compound T does not produce carbon dioxide when added to a solution of
sodium carbonate,

From this information alone, what can you deduce about compound T?
(1}

lus

Examiner Comments

While this is technically correct it is not going far enough to gain any credit. It does
not address the reason why compound T does not react with sodium carbonate.
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(b) Compound T does not produce carbon dioxide when added to a solution of
sodium carbonate,

From this information alone, what can you deduce about compound T?
(1)

+=1US
Examiner Comments
This is an example where the candidate is using information

given in other parts of the question to deduce about the
chemical nature of compound T and so does not score.

Examiner Tip

Make sure that the answer given only uses the
particular information provided.

GCE Chemistry 6CHO07 01 21



Question 2 (c) (i)

This question was similar to Q2a(i) in that a wavenumber range was requested and a
large proportion of candidates also got their answer correct. Although a range was asked
for in the question if a single wavenumber was given, as long as the value was within the
acceptable answer then the mark was awarded.

(i) Give the wavenumber range of the absorption in the infrared spectrum that
shows that compound T is formed from a secondary alcohol,
(1)

|

ResultsPlus

Examiner Comments

The range could be given either way round. In this example the
lower wavenumber was given first. The range is an acceptable
answer and so scores the mark.

(i) Give the wavenumber range of the absorption in the infrared spectrum that

shows that compound T is formed from a secondary alcohol.
(1)

+Ius

Examiner Comments

As stated for Q2a(i) the wavenumber range for Q2c(i) did not
require units and so this answer was awarded the mark.

(i) Give the wavenumber range of the absorption in the infrared spectrum that

shows that compound T is formed from a secondary alcohol.
(1)

. 120 100.0m?

ResultsPlus

Examiner Comments

The quoted information in the question gave the expected wavenumber
range as 1720 - 1680 but any values within this range were acceptable.
Hence this answer was acceptable and scored the mark.

GCE Chemistry 6CHO07 01



(i) Give the wavenumber range of the absorption in the infrared spectrum that
shows that compound T is formed from a secondary alcohol.

ﬁ ResultsPlus

Examiner Comments

This is an example of an answer where a single value was given
and because the value was within the acceptable range the
mark could be awarded.

GCE Chemistry 6CHO07 01 23
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Question 2 (c) (ii)

Many candidates successfully answered this question and stated the type of organic
molecule of compound T. It was rare to see the actual molecule, propanone, given for this
question and if it was the only answer then no mark would have been awarded. If the type
of molecule had been given as well then the mark could be gained.

(ii) Identify the type of organic compound T.

ResultsPlus

Examiner Comments

An example of a clearly written correct answer.

GCE Chemistry 6CHO07 01



Question 2 (c) (iii)

This question was a good discriminator for the more able since they could correctly answer
this question. A wide range of formulae were given as some candidates struggled with
skeletal formulae. It was fairly common to see the OH group incorrectly placed at the end of

the carbon chain.

(iii) Draw the skeletal formula for S.
(1)
H
e

4 O M

r L

H - C - C]- C‘t-1
1 =
Mo oHO

ResultsPlus

Examiner Comments

This is a formula for compound S but the displayed formula and the question

specifically asks for the skeletal formula. Hence this does not score.

(ili) Draw the skeletal formula for S.
e

O

(1)

ResultsPlus

Examiner Comments

This is a clear and correct skeletal formula for compound S. Note that
the bond to the OH group is to the oxygen as it should be. It would be
good if all candidates had taken more care with this.

GCE Chemistry 6CHO07 01
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(iii) Draw the skeletal formula for S.  secendony @leshal

Muuchirals

Ky K
-—C = C=H

Bodw i CeHy0

(1)

ResultsP

Examiner Comments

Any displayed or structural formulae were ignored and viewed
as 'workings' if the skeletal formula was correctly given.

A

Examiner Tip

Take care to clearly label your answer. In this example
the skeletal formula is correctly given as requested.

GCE Chemistry 6CHO07 01




Question 2 (d) (i)

The majority of candidates correctly answered this question and seemed to know well how
to associate the colour of the precipitate formed with silver nitrate, to the correct silver

halide.

If two answers are given then both must be correct for the mark to be awarded.
Fortunately for this candidate both answers are correct and the mark was given.

(d) Liquid X gives a white precipitate, R, on warming with an aqueous ethanolic
solution of silver nitrate.

(i) Identify R by name or formula,
(m

___________________________ gL

ResultsPlus

Examiner Comments

The formula alone was a suitable response as correctly given here.

(d) Liquid X gives a white precipitate, R, on warming with an aqueous ethanolic
solution of silver nitrate.

(i) Identify R by name or formula.
(1)

. Silwer  chlovide .

ResultsPlus

Examiner Comments

Alternatively the name could be given as correctly stated here.

(d) Liquid X gives a white precipitate, R, on warming with an aqueous ethanolic
solution of silver nitrate.

(i) Identify R by name or formula.

(1)
ogiWeY  Oalride /o

ResultsPlus

Examiner Comments

GCE Chemistry 6CHO07 01
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Question 2 (d) (ii)

It would seem that this question addressed one of the less well-known aspects of the
specification and so only the more able correctly knew the observation. There were some
candidates who had some idea of the darkening due to the formation of silver but instead of
clearly referring to the precipitate actually stated that the solution changed colour which did
not gain credit. Also there were a number of answers that referred to the decomposition of
the silver iodide but the question required what would be seen.

(i) Describe what you would see if precipitate R was left in sunlight.
(1)

: precplote R dovkens

ResultsPlus

Examiner Comments

This was the minimum that was required to gain the mark

(i) Describe what you would see if precipitate R was left in sunlight.

IIL' 1 g/ h_ _tL - A Ve
Whrle _precipitate tfups ¢ req

ﬁ ResultsPlus

\ ¢
Examiner Comments

(1)

A correct observation which states the original colour and then
the colour change that would be seen over time in sunlight. A
good answer.
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Question 2 (d) (iii)

This proved to be a challenging question with only a minority being able to correctly refer
to the ethanol as being a better solvent for the X than water alone. A sizeable humber of

candidates either simply stated that ethanol acted as a solvent without any comparison or
that ethanol allowed them to mix better without stating why. Neither of these alternatives
were detailed enough to gain credit.

(iil) Suggest why an aqueous ethanolic solution of silver nitrate gives a better
result in this test than would be obtained by aqueous silver nitrate.

Mone selole Compana .

ﬁ ResultsPlus

Examiner Comments

This is clearly an insufficient response which may have some
merit because of the reference to more soluble but it is not
expressed correctly. The compound is soluble in the solvent and
not the other way round which is suggested here.

(iii) Suggest why an aqueous ethanolic solution of silver nitrate gives a better
result in this test than would be obtained by agqueous silver nitrate.
(1)

The €thenp) win dissolve The (HQuid x whith 5 4 Walegenoalkant

ResultsPlus

Examiner Comments

In this response a comparison is not seen and so does not
score.

If the question is referring to a comparison between two
things, in this example two solvents, then the answer
should also be comparative. Hence the adjectives

used must convey the difference, i.e. more soluble or
dissolves better.
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Question 2 (e) (i)

The use of bromine water or solution was by far the most common response to the request
for a test for an alkene and the associated decolourisation was almost universally given
correctly. This is clearly a well-known chemical identification test.

(e) If X is heated with a concentrated ethanolic solution of potassium hydroxide, a gas Q

is produced.
() Describe a test and its expected result to show that this gas is an alkene.
(2)
Test ... Moy Wt GRS prlosibeny monguasty Wy

ﬁ ResultsPlus

Examiner Comments

The use of acidified potassium manganate(VII) to test for an
alkene was rarely seen but perfectly correct and as seen here
both marks awarded.

(e) If X is heated with a concentrated ethanolic solution of potassium hydroxide, a gas Q

is produced.
(i) Describe a test and its expected result to show that this gas is an alkene.
(2)
et Shake 4 fat tube g Yo gui with souw Brmime water,
Cstopparesl  test tube) R
Result . The !’"’w" L Bromine  water  tuns  Coloucless

ResultsPlus

Examiner Comments

Here is a good example of one of the many correct
answers that were seen.
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Question 2 (e) (ii)

This question was generally answered correctly but there were some common mistakes
which are illustrated below that could be easily remedied by checking or by greater
understanding of the mechanism of the elimination of HX and H,O by the use of hot,
alcoholic hydroxide ions.

(i) Give the displayed formula of the alkene Q.
{1)

o
[ |
H-C—C=C-H
|
H

ResultsPlus

Examiner Comments

A correct answer which clearly shows the displayed
formula of the alkene Q.

B B

! |
heC=C=C~ ¥

| \

W OHW

ﬁ ResultsPlus

Examiner Comments

It was surprisingly common to see either an OH or a Cl in the alkene displayed
formula, as illustrated in this example. It would seem that some of the
candidates did not fully understand how the alkene Q was formed by elimination.

TR
u,é;é:j_u
¥
A
¢ ResultsPlus

Examiner Comments Examiner Tip

In this example the carbon to the far left only Always check and double-check displayed

has 3 bonds while the central carbon has 5
bonds. Clearly this is an incorrect displayed
formula for alkene Q.

formula by counting the number of bonds
that each carbon has. It should only be four.
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Question 3 (a) (i-iii)

The vast majority of graphs were correctly plotted and straight lines drawn connecting all
of the points. The tolerance for part (ii) was widened to allow a reading error of 17.0 cm3
to score one mark out of two. Although not common it was seen in a sizeable number of
scripts and so the reading of graph scales could be an area for candidates to practice. Part
(iii) was rather straight-forward and was generally an easily obtainable mark for many.
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(a) (i) Plot these data on the axes below. Draw two straight lines through the
points on your graph. Extrapolate the lines until they intersect, to enable you

(2)

1 T T !

Volume of ammonia / cm’

to determine the end-point volume,
28 T
27 fHHE
26
Temperature
/°C
24 -
21 -
3
20 | ‘ il i I
0 5 10
L
(i) State the volume of the ammonia solution at the end-point.
LU S

(ili) Explain why the temperature rises until the end-point is reached.

;t,l,"usc m "'""’IGCP}{{ v'.Lm\fﬁ' A-J meve hnfta ff‘m P}\CL\ o'l'-L("‘

|
15 20 25 30 35

(2)

(1)

ResultsPlus
Examiner Comments

In part (i) the point at volume 0 is plotted
suitably but is not connected with the straight

line and so one mark was lost for this omission.

The answer given in part (ii) is outside of the
tolerance acceptable and so does not score
any marks. Likewise the answer for part (iii) is
clearly incorrect.

ResultsPlus

Examiner Tip

0
A
Make sure that all of the points in the graph

are included in the drawing of straight lines;
unless they are clearly anomalous and then

this should be clearly indicated on the graph.
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(a) (i) Plot these data on the axes below. Draw two straight lines through the
points on your graph. Extrapolate the lines until they intersect, to enable you

to determine the end-point volume. 2)

28 1t ; A S e 0  w ma T
‘_[’ _-f_" ™ I[ i T i : -:_ ‘i" ™ !'
—— - A= T L L + | L LLL

SR .JvHL‘f___ =T SRR £t

27 JE e e R e
RN MRS AR RAE SWAR W shmdmmangs pauus pnanE Iay |
Al trH A T 1 I H1 _“’.‘:"- T ,
R S

26 : - . 1 4 : I'.‘._I ] l - ] - 1 - :.. ‘1 4—11-»1-.
¥ S SR agaShpsS R ms Ae R J.':.'r['c;!:.4'1 AERIAESANAN
I M I ]— HH 1-—‘ I —k: 1 l| 1 | i”. ¥

1 \ t

254

R ."'_':__:..' _-'_“h ‘f
Temperature IS NN ARREE RS ) 3} SERNERE
/oC SESeEsaRaRissssasic T ¥ i
am SR S . T
24 HEHHH : e o
' ARE K R - P ,
. SR R o L+ X HH o =N N
Fhmal ?z'.. S SRRER SR HaaBos:
2345 &% daskn s N
= e v 5 - ST
! -i; s i = o T |H|~‘\
PR RIRa Dl ERe e b s narara LA RN CRR N LRERRRRAES EE=e S ERA LY KA EREEERE
5 1 . - . . :-r 1 —— ] s ||l . -I . i N
2 T e R TR I Smana
A AT T T . .-
T e T T :
ARRananaNE an: o 1 1 FH | Y
21 T e R nm na e T T
- 4 . -4 t 444 | 1
' ]
4 + 7 + i ¥ T
AEeaansRIREIzian: p e
20 I 1 i i ] - s | W | H

0 5 10 15 Y% 20 25 30 35
Volume of ammonia / ¢cm?

(ii) State the volume of the ammonia solution at the end-point.

ResultsPlus

Examiner Comments

This is a fine example where all the marks were awarded for
parts (i) to (iii).
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(a) (i) Plot these data on the axes below. Draw two straight lines through the
points on your graph. Extrapolate the lines until they intersect, to enable you
to determine the end-point volume. )
28
27 -
26
25
Temperature
/°C ARNESRNNE INREY pyn:
24 -
23
2L :
2 AR _‘
| IEEEE e R {4 §a-l {1 .f !
| SERNSANNNS Sy nEE Banen sunA & am s T
so L N i
0 5 10 15 20 25 30 35
Volume of ammonia / cm? )
(ii) State the volume of the ammonia solution at the end-point.
(2)
3
9-Fem
(iii) Explain why the temperature rises until the end-point is reached.
(1)
............................ reackont N adhng

ﬁ ResultsPlus

Examiner Comments

The graph is suitable and scores both marks in part (i) and
the end-point volume in part (ii) is within the tolerance for 2
marks. However part (iii) does not score.
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Question 3 (a) (iv)

This question served as a good discriminator since only the more able were able to correctly
explain why the temperature falls after the end-point. Many candidates stated that it was
due to heat loss to the surroundings but this would not be correct under the conditions

of this type of experiment. The addition of extra ammonia solution at room temperature
(cooler) would be the correct response and this was known by the better candidates.

However there was one mark readily available for the reference to the fact that there would
be no further reaction after the end-point as all of the ethanoic acid was used up. This was
appreciated by the majority of candidates.

(iv) Explain why the temperature falls when more ammonia solution is added
after the end-point,

(2)

The heat released s used 40 break +he bords in
ammonia l‘w—"r(?u.«:d it e a weak base co 4 on(j

_rnrr'l'(ﬂ{j Adigcociatec .

A
Q ResultsPlus
Examiner Comments Examiner Tip

This response shows a complete Ensure that the chemistry of all experiments
misunderstanding of the experiment. It is fully understood so that it is not just a
suggests that the chemistry involved in the series of actions without appreciation for their
experiment has not been properly grasped. meaning.

(iv) Explain why the temperature falls when more ammonia solution is added
after the end-point.

Becaur e Yhenai ¢ e O ey a\\ ofen e o

e,
process

Covling [ ocewta

ﬁ ResultsPlus

Examiner Comments

This is an example of where the candidate has correctly grasped
that at the end-point all of the acid has been used up but does
not understand that under the time frame of a practical of this
type the loss of heat to the surroundings is not the reason why
the temperature drops.
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(iv) Explain why the temperature falls when more ammonia solution is added
after the end-point.

(2)
__..mhm...madmn...is.....mmpm:gﬁmﬂm._...solutfa.n whidltsajmcm’rﬁmmfum
_____ 8.oddad 1o o higher tampernture. soluion. which. mvse #-He. the tampemture......
o decreasa  back to. mom. tempernture to. reqeh thermal eguilibrium with

ResultsPlus

Examiner Comments

An example of a high quality answer which clearly
demonstrates understanding of the chemistry involved.
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Question 3 (b) (i)

This calculation was very well answered with the vast majority scoring both marks. There
was the rare occasion when a mass of only 25g was used but this was still able to score
one mark. In the clear layout of the question there is no requirement for significant figures
nor for conversion to kilojoules but a few candidates did do this. It is worth reminding
candidates that this is fine but if alternative answers are given then they must all be correct
if the marks are to be awarded.

{(b) In a similar experiment, 25.0 cm? of ethanoic acid of concentration 2.00 mol dm™?
was reacted with 25.0 cm? of 2.00 mol dm~? aqueous ammonia. The initial
temperature was 20.6 °C and the temperature at the end-point was 29.8 °C.

(i) Use the expression below to calculate the heat energy evolved in this
reaction. (Assume that the density of the reaction mixture is 1.00 g cm™ and
that the specific heat capacity of the mixture is 4.18 Jg=' °C"))

energy transferred = mass x specific heat capacity x temperature change
in joules
(2)

1923 3.

Energy Hromsfeed transforred

"

ResultsPlus

Examiner Comments

Simple, straight-forward and correct for 2 marks.

D) I a simiar experiment, £5.0 cm* of ethanoic acid of concentration 2.00 mol dm-?
; was reacted with 25.0 cm® of 2.00 mol dm~* aqueous ammonia. The initial

, . N t
; temperature was 20.6 °C and the temperature at the end-point was 29.8 C.__ ot c&u ‘o-\

() Use the expression below to calculate the heat energy evolved in this -
reaction. (Assume that the density of the reaction mixture is 1,00 g cm™ and
that the specific heat capacity of the mixture is 4.18 J g*' °C"))

energy transferred = mass x specific heat capacity x temperature change
in joules

AT: 288 - 20-6 ()
= q_l'C

e y +amrlrfté;(3o)( 4.18) (4.2} .

- 1911 .87
R S Y7
(add

ResultsPlus

Examiner Comments

This response shows a clearly laid-out answer with all of the calculation steps organised. There was
no need to convert to kilojoules or to three significant figures but this has been correctly done.
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Question 3 (b) (ii)

This was a straight-forward question with the vast majority of candidates gaining the
mark. This was the only question on the paper where an answer to 1 significant figure was

acceptable.

(i) Calculate the number of moles of ethanoic acid used in this reaction.
(1)

molas 4130—%% . 0.002 mol,

ﬁ ResultsPlus

Examiner Comments

This was one of the few incorrect responses that were seen.
Clearly the volume of 25 is missing from the calculation of n
= ¢ x V and so does not score.

(ily Calculate the number of moles of ethanoic acid used in this reaction.
'\jo. o{:\ Mmales j {‘_,‘Hﬂocmai(; acid
25.

—_——

= 2.00 X [DOO

0.0500 (cev. +o 3 Tiq. Fig.)

(1)

(

ResultsPlus

Examiner Comments

A clearly laid-out answer which illustrated good understanding.

A

Examiner Tip

Most chemical calculations are best done to 3 significant
figures, as in this case, unless specified otherwise.
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Question 3 (b) (iii)

This proved to be an effective question for discriminating between the different ability
candidates.

There were in effect three requirements for the calculation and one mark was awarded for
each. The first was a correct division of the value for q by the humber of moles. The second
was for the use of 3 significant figures as requested and the third for the correct sign and
units, also as requested in the question. These resulted in a spread of marks according to
candidate ability.

Candidates could be well-reminded that 3 significant figures are not the same as 3 decimal
places.
(iii) The reaction that occurs is

CH,COOH(aq) + NH,(aq) — CH,COONH,(aq)

Use your values from (b)(i) and (ii) to calculate the enthalpy change per mole
for this reaction. Include a sign and units in your answer, Give your answer to

three significant figures,

(3)
Q0% mal 42257
— L Q22 kY
Lol — 37436k ]
- 355 kjml"l

ﬁ ResultsPlus

Examiner Comments

With most mathematical calculations there are multiple ways to
arrive at the final answer. This example shows a less common
approach but an equally valid one and that gained all 3 marks
for a correct final answer.
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(iii) The reaction that occurs is
CH,COOH(aq) + NH,(aq) — CH,COONH (aq)

Use your values from (b)(i) and (ii) to calculate the enthalpy change per mole
for this reaction. Include a sign and units in your answer. Give your answer to
three significant figures.

(3)

\A22.¢%
S T as % 7 384seTwmol”
o s e e — N
~ e 28t Iwmal”
A
) O )
Resultslus <4\ Resultsilus
Examiner Comments Examiner Tip
In this example the candidate has not given Note the parts of the question that are in
their final answer to three significant figures bold as they will be essential to address if full
as requested and so only scores 2 marks. marks are to be achieved.

(iii) The reaction that occurs is

CH,COOH(aq) + NH,(aq) — CH,COONH (aq)

Use your values from (b)(i) and (ii) to calculate the enthalpy change per mole

for this reaction. Include a sign and units in your answer, Give your answer to
three significant figures,

enum tansferced = 1922 € J tal

umber 6f Molts wsgd - ethamoic acid used = SO 0 0O

AH = 1922.%
1L g
Sv 000

=0 .0%%5 Tmol ™!

ﬁ ResultsPlus

Examiner Comments

This response illustrates the common approach to marking
numerical questions because there is a single error in the
number of moles, otherwise all is correct. This means that there
is only a single mark lost and so 2 marks were awarded.
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(i) The reaction that occurs is
0. 0% £ 05
CH,COOH(aq) + NH,(aq) — CH,COONH (aq)
Use your values from (b)(i) and (ii) to calculate the enthalpy change per mole

for this reaction. Include a sign and units in your answer, Give your answerto
three significant figures.
—————————— e ————

(3)

11

M”@’f_y

1922. 8 = 103 k_f__

0.5 meol

W

38 45¢ LT mol-!

1]

32.5 (35F) KImol™'

ResultsPlus

Examiner Comments

This answer is missing the required sign as stated in the
question and so scores 2 out of the 3 available marks.

A
@ ResultsPlus

Examiner Tip

Re-read the instructions in the question to make sure

that the final answer meets all of the requirements of
the question.
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Question 4 (a) (i)

The specification clearly refers to the need for diluted sulfuric acid and not concentrated in
the production of the HBr needed for the formation of the bromoalkane but this was not
always appreciated by the candidates. An alternative response which would have gained
credit was the protonation of the alcohol so that the bromide ion could then attack but this
was never seen.

(a) () Explain why sodium bromide and sulfuric acid are required in step 2.
(1)
e fodium onids | Veedy  with St swlfunc agd Yo grdug hydeg en orvmds -
\ovomesadane
““‘M“%Oﬂ aromaads WAl fubtoguanding Yook WA e udam-\ -0\ o ?Wd-uuh

A good example of the type of answer expected
and that was able to be awarded both marks.

(a) (i} Explain why sodium bromide and sulfuric acid are required in step 2.

ResultsPlus

Examiner Comments

This is an example of where the chemical basis for various
experimental activity appears not to be correctly grasped.

A

Examiner Tip

Always make sure that candidates are fully aware of the
reasons behind all steps of an experimental procedure.
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(a) () Explain why sodium bromide and sulfuric acid are required in step 2.

ﬁ ResultsPlus

Examiner Comments

This illustrates the lack of understanding shown by a sizeable
number of candidates for this experimental method. The sulfuric
acid would not oxidize the alcohol but rather could dehydrate
the alcohol.

(a) (i) Explain why sodium bromide and sulfuric acid are required in step 2.
(1)
To obtadn 4o, Svoion of orude A- bye Mo bulone |, S0 Yhot Ay

sodium bysmicde  ond B804 n oot wAh  enth oher,

ResultsPlus

Examiner Comments

There is no real explanation given here and so did not score.
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Question 4 (a) (ii)

Candidates would be well-advised to remind themselves regularly to check on the humber
of marks available for each question and to ensure that their answer meets this nhumber of
marks. The reason for this reminder is because very few answers were seen that addressed
both aspects of the answer required. The question asked for 'the effect' and then to 'justify
your answer'. The tendency was for candidates to justify their answers by often stating that
the bromide ions would be oxidized to bromine. This was fine.

It was much less common to see the effect stated which was the lower yield of the product,
1-bromobutane. A statement that 'no 1-bromobutane formed' was allowed since this
conveyed the idea although not technically correct. An alternative effect of the formation of
an alkene would have been acceptable but this was hardly ever seen.

(i) What would be the effect on this preparation if concentrated sulfuric acid was
added in step 2 without water having been added in step 17 Justify your
answer.

(2)

ﬁ ResultsPlus

Examiner Comments

Two points clearly made on separate lines. The first was easy to award
and the second was given for no 1-bromobutane formed, although as
stated it is likely that some 1-bromobutane would be made.

(i) What would be the effect on this preparation if concentrated sulfuric acid was
added in step 2 without water having been added in step 17 Justify your
answer,

(2)

ﬁ ResultsPlus

Examiner Comments

Here one mark can be awarded for the statement that
bromine would be produced, instead of the required HBr,
but there is no justification given.
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(i) What would be the effect on this preparation if concentrated sulfuric acid was
added in step 2 without water having been added in step 17 Justify your
answer,
(2)

The . aparatus. may . be . broken becansy  the prssure._is.
Vory . _kigj‘n without  woder  added i .

Examiner Comments

Although this type of experiment is clearly on
the specification this answer suggests that the
candidate has not done or seen this experiment.

A
Q ResultsPlus
Examiner Tip

Experimental methods are a crucial part of this
chemistry specification and should always be carried
out and discussed fully to ensure good understanding.
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Question 4 (b)

This was a very poorly-answered question and if the mark scheme had not been widened

to allow less precise answers then there would have been very few marks awarded which
suggests that teachers should spend more time making sure that their students grasp the
chemistry behind this type of question. The correct response was that the reaction between
the concentrated sulfuric acid and the water would have been highly exothermic and so
considerable heat would be released. However many candidates wrote vague answers about
an exothermic reaction without specifying what the reaction was that they were referring to.
As long as an 'exothermic reaction' or 'heat was given out' was included in the answer then
credit was given.

Alternatively reference could have been made to the loss of volatile organic molecules
because of the heat generated. Although this was very rare it was pleasing to see that
some candidates do have an in-depth understanding of what is actually occurring in the
experimental procedure.

(b) Explain why the acid must be added slowly and with cooling in step 2.

s D
Resultst’lus
/\ Examiner Comments

An example of just how vague some of the
answers were that were given.

ResultsP

Examiner Tip

Rather than be vague and refer to 'the reaction’, be
specific in the reaction that an answer is addressing.

GCE Chemistry 6CHO07 01
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Question 4 (c)

The standard of drawing was quite high in comparison to some other examination sessions
which was good to see. There were fewer drawings that were difficult to work out exactly
what the apparatus was. The result of this was that many candidates scored all 4 marks.
The common errors were:

A completely closed system with the potential to explode.

The omission of heat or a source of heat to the round-bottomed flask.

A conical flask rather than the round-bottomed flask as stated in the question.
The incorrect placement of the thermometer.

An incorrect flow of the water in the condenser.

(c) Draw a labelled diagram of the apparatus that could be used to carry out the

distillation in step 4.
(4)

(ouad - Botkemid

'i‘lu',\"‘-

Q‘LH@.J ¢8 '\mfp r

ol e A4

'lujer

ﬁ ResultsPlus

Examiner Comments

In this example one mark is lost for the incorrect flow of water
in the condenser and another lost for the incorrect placement of
the thermometer.

A
Q ResultsPlus
Examiner Tip

Check the flow of water in any condenser. It should always flow
upwards or the condenser will only half-fill.

Also check that the thermometer is opposite the condenser
opening because in this way the temperature of the gas
entering the condenser and condensing is accurately noted.
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Question 4 (d)

This was generally answered very well, with many candidates understanding that a
carbonate is used to remove acid. In practice it is likely to remove the unreacted acidic
HBr but this was not enforced and the removal of any acid was accepted. However there
were a few rather bizarre responses which are a concern if they truly reflect the chemical
understanding of some candidates as illustrated below.

(d) Explain why the 1-bromobutane is shaken with sodium carbonate solution in
step 5.
(1)

é‘ (_‘sg " “-Q ) \“’\*‘1.(

ﬁ P
ResultsPlus
Examiner Comments
A novel suggestion for the use of sodium carbonate but which

no relation to the required answer and is a cause for concern for
some of the candidate views on the uses of certain chemicals.
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Question 4 (e)

The answers to this question showed that there is a need to make sure that candidates
clearly know the difference between a drying agent and a dehydrating agent. The latter is
the removal of water from the structure of a molecule as in the formation of an alkene from
an alcohol. However a drying agent is the removal of trace water molecules from within a
sample of a product.

(e) What is the purpose of the calcium chloride in step 67
(1)

Bs.a.dm\vg  agevt | o RwevE  wodeyr.

ResultsPlus

Examiner Comments

A suitable answer which states and explains the purpose of
calcium chloride.
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Question 4 (f)

This question was not answered well by many candidates as a wide range of possible
suggestions were given that varied from the plausible and the understandable to the
doubtful and the absurd. This question was addressing the need often experienced in
organic preparations to purify the product by means of re-distillation. If this technique is
given then the required boiling point should be over a narrower range than the 95-105 °C
quoted in the question. There were some high quality responses that did exactly this and it
was very pleasing to see. However as stated these were rather rare.

(f) Suggest how you would obtain pure 1-bromobutane after step 7.
(1)

L. Distih_the  1-bromobutone  to obtain pure \-bromobutone.

(Total for Question 4 = 11 marks)

+IuS

Examiner Comments

A suitable answer as the need for 're' before distillation was not demanded.

(f) Suggest how you would obtain pure 1-bromobutane after step 7.
(1)

Mo g e Tuwel ad e preo

ﬁ ResultsPlus

Examiner Comments

It would appear that this candidate is thinking that there is a
need to remove the solid drying agent but this has already been
done by the 'decanting’ in step 7. The question clearly asks

for 'after step 7'. Hence another good reminder to re-read the
question to make sure that the answer given is addressing the
question asked.

GCE Chemistry 6CHO07 01
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(f) Suggest how you would obtain pure 1-bromobutane after step 7.

%E? *'\375[ MR mixture u\_{:der_ regl_u,x_-

(Total for Question 4 = 11 marks)

ﬁ ResultsPlus

Examiner Comments

This example illustrates how some candidates seemed to be
making random guesses with various experimental techniques
that they had either carried out or seen. Heat under reflux is

the normal arrangement for the oxidation of primary alcohols to
carboxylic acids and not for the purification of an organic product.

(f) Suggest how you would obtain pure 1-bromobutane after step 7.

(Total for Question 4 = 11 marks)

Examiner Comments
This is another example of an unusual answer where the

candidate is clearly getting confused with other experiments.
This response did not score.
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Paper Summary

Based on their performance on the paper, candidates are offered the following advice:
e Make sure you are familiar with the Edexcel User Guide.

e Pay particular attention to the analytical tests and descriptions of the colours/colour
changes expected in tests.

e Focus on learning and understanding the chemistry behind experimental procedures.
e Make sure you understand which chemicals are used in procedures and why.

e In longer calculation questions it can be beneficial to show working in case the final
answer is incorrect and then some credit can be awarded for the working.

e Check all you answers to make sure you have answered the question actually set on the
paper.
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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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