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Introduction

The paper seemed to work well. Nearly all parts of questions were attempted. There was no
evidence that candidates did not have time to complete the paper.

There were several rather different styles of question, which seemed to work very well.
Candidates familiar with setting up experiments were able to handle them successfully.

There were many candidates who had been thoroughly prepared by their centres, and had
carried out the practical work. This led to some good responses which was a privilege for
examiners to see.

As a result there were many marks above 80% which was pleasing. At the same time,
there were centres where the candidates showed little knowledge of practical aspects of the
course, so their candidates received rather low marks.
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Question 1 (a)

This was a gentle start which was answered successfully by nearly everyone. As usual with
colour questions it was important to give one (correct) colour. Green was by far the most
popular correct answer.

Answer ALL the questions. Write your answers in the spaces provided.
1 His an aqueous solution of chromium(lil) sulfate,

(a) What is the colour of the solution?
(1)

|4 /1 L

ResultsPlus

Examiner Comments

Notice how the candidate has given two colours,
which was allowed for this combination on this
occasion but it is not good practice.

When a colour is asked for, a single
colour will always suffice.

Answer ALL the questions. Write your answers in the spaces provided.
1 His an agueous solution of chromium(lll) sulfate.

(a) What is the colour of the solution?

Examiner Comments

A common wrong answer caused by
confusion with the dichromate(VI) ion.
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Question 1 (b)

This proved more challenging. Few gave incorrect colours but the initial mark was often lost
for first recognising that a precipitate was formed. There was often confusion as to what
happens in excess sodium hydroxide. It is sad to see candidates giving the correct answers
but losing marks by giving incorrect additional information. The question asked what you

would see so formulae were not required but if given had to be correct.

(b) Describe what you would see when sodium hydroxide solution is added to H,
drop by drop, until the sodium hydroxide is in excess,

ResultsPlus

Examiner Comments

An adequate fully correct answer.

(b) Describe what you would see when sodium hydroxide solution is added to H,
drop by drop, until the sodium hydroxide is in excess.

ﬁ ResultsPlus

Examiner Comments

The first mark is lost as there is no mention of
state.The second statement is untrue. If it had
said ‘it dissovles in excess sodium hydroxide’
then the second mark would be given.

IAL Chemistry WCHO06 01

LBt freen precpdate Ahak e dasoles do
fore  geeew  molabiom

(2)

dr  tvmy Greon  amd U does o0

M okgeve 10 @xeess NaoH

5



Question 1 (c)

In this question, a formula was required for the first mark. Though some answered
correctly, there were many incorrect formulae. Most common was CrO,’, followed by various
attempts at a dichromate(VI) ion. The reaction type was best described as what happened
to chromium - oxidation, though redox was acceptable.

A surprising number of candidates introduced sulphate or iodide as their first answer.

(c) When hydrogen peroxide is added to the reaction mixture formed in (b), a yellow
solution is formed.

Give the formula of the ion responsible for the yellow colour and state the type of
reaction which has produced this ion.

2_.
lon formula .. CF@'

Reaction type !eeq(f“"{?ﬁ . e i

A
ﬁ ResultsP ResultsPlus

Examiner Comments Examiner Tip

The question has not been read sufficiently carefully. Read the question twice (RTQ?).

To produce this ion chromium has been oxidized.

(c) When hydrogen peroxide is added to the reaction mixture formed in (b), a yellow
solution is formed.

Give the formula of the ion responsible for the yellow colour and state the type of
reaction which has produced this ion,

lon formula .......... = N, B i

Reaction type ... 20 e

A
ﬁ ResultsP ResultsPlus

Examiner Comments Examiner Tip

Check each answer for errors

This formula for the ion was the most common error. - .
like this.

A little thought would show this is extrmely unlikely
as chromium only has six outer shell electrons.
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Question 2 (a)
The first two parts of this question did not trouble those experienced in the practical work.

(@) This produced the full range of marks from 0 to 4 with almost equal frequency. There were
instructive errors in each piece of apparatus. It was common to see platinum electrodes in either or
both of the half cells. On this occasion charges on electrodes or the wrongly named cathodes and
anodes were ignored but candidates need to be careful in future to give such information correctly.
The salt bridge needed to be filter paper soaked in solution C or saturated potassium nitrate solution.
Of course a tube of saturated potassium nitrate solution in agar gel would work but was not given in
the listed available apparatus. The high resistance voltmeter or X needed to be connected between
the two electrodes. Other instruments were chosen, often in combination. Additional power supplies
were included. None of which were acceptable.

2 A student wishes to measure the £_, value of an electrochemical cell in which the
following reaction occurs,

Fels) + Cuaq) — Feag) + Cu(s) Equation?

The solutions and apparatus available to the student are listed below.

Solution A: copper(ll) sulfate 1.00 mol dm2

Solution B:  iron{ll) sulfate concentration unknown
Solution C:  potassium nitrate saturated

Solution D:  barium chloride saturated

Copper foil electrodes
Iron foil electrodes
Platinum foil electrodes

Voltmeter W: low resistance
Voltmeter X: high resistance
AmmeterY: low resistance
Ammeter Z: high resistance

Beakers
Connecting leads
Crocodile clips
Strips of filter paper

(a) Draw a labelled diagram of the cell that the student should set up to measure E_,
for the reaction in Equation 1. ‘

Only use items selected from the list above,
(4)

L-’.‘.HM‘E!’ W

Cﬂ-‘lﬂi lr':".':) !-[-;LIJ

COFFU F;J EL( {mdr_

S\]iu%ﬂn A _
Yolubon & ~Copper sollbi :1 el el 3

ResultsPlus OO ResultsPlus

Examiner Comments . .
Examiner Tip

After each experiment, try to recall
the essential features by sketching a
diagram like this one correctly.

Half cells are fine.

The voltmeter is incorrect - it would not measure
the maximum *pull’ on electrons.

The salt for the filter paper is not given. IAL Chemistry WCHO06 01




Question 2 (b)

(b) The first part, (i), was fairly straightforward, though about half the candidates made
errors. Answers of +0.45 V and +1.13 V were common.

(ii) This novel calculation was surprisingly well done. As often happens, candidates who
reduced the number of significant figures before the end of the question got the wrong final
answer and lost a mark. Many others did not know how to invert a natural logarithm, and
simply took the natural logarithm. Some chose to use the inverse of log,,.

For this half-reaction

(ii) For the half-reaction

mol dm=,

(b) (i) The student measured E_, as +0.79 V. The electrode dipping into the
copper(ll) sulfate solution was the positive electrode,

Cuaqg) + 2e- = Cul(s) E7 = 4+0.34V
where E™ is the standard electrode potential.

Use the above information to calculate the electrode potential (E) in the
student’s cell for the half-reaction

Fe'*{aq) + 2~ = Fels)

ﬂaﬂzﬁr{b‘fﬂ.’ "‘/“‘/‘ﬁr _—//:R?{J'j S E%cein =+0.34 - ¥

’I'r"/\iLf ‘P‘GL(J_E_—uJ:
!:fl ¥ = -0.4,7v ~--E&"“O'f‘f~i.b'

Fe*(aq) + 2e- = Fe(s) E¥ = =044V
where £~ is the standard electrode potential.

For this half-reaction, the electrode potential (E) at a particular concentration
is related to the standard electrode potential (E™) by the equation

E=E" +0.013 In [Fe*] Equation 2

where In is the natural logarithm and [Fe?] is the concentration of Fe** ions in

Use Equation 2, and your answer to (b){i), to calculate the concentration of
Fe'* ionsin solutionB. e U= -944 + 6. 0i3 Ly Fer]
~0.023 = n(Fe] L g e23--(,

(2}

+0.F9 =+0.34 - ¢

)

The first part is fine.

Examiner Comments

The second part gets the wrong value for
In[Fe2+] and gets no transferred error as
they should get 0.977 mol dm-3.

’ S I £
N
J/ 14\ ResultsPlus
Examiner Tip
It is worth continuing answering a question, even

if you think you may have have made a mistake.

To go find x from In x, use the ex button on your
calculator.
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Question 2 (c)

This was on more familiar ground.

In part (i) the calculation of the titres was correct but many chose to choose the non-
concordant result of 22.80 in their mean calculation. Transferred errors from erroneous
results were allowed, as usual.

(ii) This was surprisingly difficult. Many attempted to give the colour at the end point, when
the colour change at the end point was clearly needed.

(iii) Despite being given the left hand side of the reaction equation (given to try to reduce
consequential errors later), the completion of the equation was challenging. The final
oxidation of manganese was not well known, though the simple rule that the stable lower
oxidation state after chromium in the first transition series is +2 should have helped.

(iv) The calculation of concentration of the iron(II) sulfate was successfully achieved by 80%
of candidates. Again, candidates who reduced the number of significant figures before the
end of the question got the wrong final answer and lost a mark. Some muddled the titre and
pipette volumes in the first and last steps. Some divided by five instead of multiplying by
five. There were some candidates who rewrote the left hand side of the reaction equation,
which is not a good idea.

(v) Some misread the question and did not calculate the percentage difference, but
generally answers were consistently with correct answers part (iv).

(vi) The error in the pipette was usually correctly calculated, though some chose to double
or treble the accuracy value. The common error in the burette calculation was to fail to
multiply the accuracy by two. It was also common to see the pipette volume used, rather
than the mean titre, in the burette calculation.

(vii) The term ‘comment on’ is important and means ‘relate your knowledge of chemistry’
to the values. Some statement relating to the percentage difference to the apparatus
uncertainty was required.

(viii) There were many nebulous answers about measurements here. Less than half the
candidates realised that iron(II) would be oxidized by oxygen in air, which is surprising, as
this is a common problem with lower oxidation states of transition elements.
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(€) The concentration of another solution of iron(ll) sulfate, Q, was found by titration.
25.0 cm?® samples of Q were titrated with a solution of acidified potassium manganate(Vil),
concentration 0.0300 mol dm™,

The results are as follows:

Titration Rough 1 2 3
gﬁ“n':ﬁfc’;ﬁding 25.00 24.40 24.40 25.70
3::::‘; ;i:ff“g 1,00 210 1.60 3.30
Titre fem® q4.00| 1230 | L2830 | Tl.40
?:lrceus|::::’n$ﬁm v |V

(i} Complete the table and calculate the mean titre. Indicate with a (v) the titres
that you have used in your calculation,

2)
UAAELS S 3
Mean titre ... ... Do -Z-ZSCW R

(i) State the colour change at the end-point.
1

(iii) Complete the equation for the reaction occurring during the titration. State

symbuals are not required.

{2)

MnO, + 8H* + SFe® — g GFe O M O
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(iv) Calculate the concentration, in mol dm, of the iron(ll) sulfate solution, Q.

Give your answer to three significant figures.

Mn e conc e O 03 wel d”
l ;5 vl = 218 ca? G‘.C.gzﬁ}'m-’
el 200 < vo| 2 5.0320. 0235
26 75«07

ool of [e {750 x5
. ?) 3-1‘5/-10-'3

‘u‘?{ - ZScm? - 0.025 d

3.3 ?5“@'1

mt T oas = 0158

(v) The concentration of the iron(ll) sulfate solution, Q, was also measured on a
previous day using the method described in part (a).

The concentration was found to be 0.157 mol dm™,

Calculate the percentage difference between this value and the value you
calculated in (c){iv). You should assume that the correct concentration is
0.157 mol dm~3.

C(sHF-0. 135 @0t

0.012
0157

a1 Y o
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(vi) In the titration, the volume delivered by the pipette is accurate to £0.06 cm>.
Each burette reading is accurate to £0.05 cm®.

Calculate the percentage error of the pipette for a volume of 25.00 cm?® and of
the burette for your mean titre.
(2)

. Ug -
_ 3 «o0 = (O. 14 /-
z

0.0% it
A

Pipette ... :qu'/' e
“0.227/.

BT o e e e

(vii) Comment on the magnitudes of the values you have calculated in (c)(v) and (c){vi).
(1)

Mauni%?w(‘*)wswa{ . wlidn e sqgerts

Uf) «QM pn S

-‘\LL "St%

5"5? M:} qﬁ’ﬁ:‘“’f“%"‘-g Lwas fv J HV TLf '-*-'?C‘-\L""“-"‘“-J*-t'[i

(viii) Suggest why the concentration of iron(ll) sulfate in solution Q calculated
in (c)(iv) is lower than the value given in (c)(v).
(1)

o Peellx poee amsad by Ko agecaede ook bavry bug
‘U,j\eé M ~if fle | veesai q@f‘b{cﬁffﬁ'&hw@@c’»u
qu*‘amlcmﬁ

Examiner Comments

Notice the incorrrect inclusion of the outlying titre in part (i).
(ii) and (vii) these are fine.

(iii) The candidate is unable to identify any of the products in the
equation.

(iv) and (v) the transferred error from (i) is allowed for full credit.
(viii) The common error.

A

OO ResultsPlus

Examiner Tip

Practice these types of calculation.
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Question 3 (a) (i)

The test with Brady’s reagent was well known with very few candidates giving an incorrect
answer to part (a)(i). There were some who omitted the state of the product.

Question 3 (a) (ii)

In part (ii) it was best to say that G is an aldehyde or ketone, though ‘it is a carbonyl
compound’ was accepted. Just ‘contains C=0’ was insufficient as this includes many other
compounds.
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Question 3 (b) (i)

The result of the Tollens’ test in (b)(i) was remembered well, but the chemicals and
conditions gave problems.

The usual method to make Tollens’ reagent is to add a few drops of sodium hydroxide to
silver nitrate solution to form a precipitate of silver oxide which dissolves as ammonia
solution is added. It was not necessary to mention the sodium hydroxide this time.

The condition of heat was dependent on the correct reagents. Heat under reflux was not
acceptable.

v
(b) Substance G is tested with Tollens' reagent. The test is negative.
(i) Identify the solutions used to make Tollens’ reagent.
What condition is essential for this test to work?

What would you see when a positive result is obtained?
4;

Oy . "r"*ﬂ :-?.-_ ] 4 ._'I‘! 0‘ )
Solutions ... GLUWOLCALOUCRL. 5. At AIULEIUA. ... Lelulzen

; -
Condition u"'flé{,d {{fz,t’

(e

D trrr  morirarma Do il o L )
Positive result ... . U{i’{.ff{f“f. UL 4 f}b"" hails g i iﬁ;f f%{éé

ﬁ ResultsPlus

Examiner Comments

This is an interesting answer.

Silver chloride with ammonia might work, but it is
not Tollens’ reagent.

Heat is not mentioned so the third mark is lost.
The formation of a silver mirror is described well.

A

ResultsPlus

Examiner Tip

Learn how to make up important
solutions, like Tollens’ reagent.
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Question 3 (b) (ii)

The name of the group ‘ketone had to be given in (ii) as the question did ask for the name
of the functional group.

Question 3 (c) (i)

Like part (a)(i) the positive result of the iodoform test was well known, though again some
omitted the state.

Question 3 (c) (ii)

The significance of the postive iodoform test was not well known. *‘Methyl ketone’ was the
correct deduction within the context of this question.

IAL Chemistry WCHO06 01 15



Question 3 (d)

This produced all marks between 0 and 3 with almost equal frequency. The first mark
was easiest to achieve, though many gave ‘one environment’ alone which was penalised.
The second mark was more rarely awarded, despite two answers being acceptable. The
significance of the lack of splitting was the best way forward. The third mark was more
straightforward.

{d) The high resolution nmr spectrum of G is shown below,

I ! T ! I ! | ! | ! I ' [

7 6 5 4 3 2 1 0

—

| Chemical shift 5 / ppm

Give two pieces of information about substance G that can be deduced from
this spectrum. Use this information and your previous deductions to draw the
displayed formula of G.

[(r, .L._jl-w E_} (3)
s b oaly Lot ove pek” (e casf he oo

(o |
i ! i - I 7
L”Tngb"\c’w" To e cotban otoms o Tle cor_ et fe

, Displayed formula of G:

us

A
~lus @ ResultsP

Examiner Comments Examiner Tip

This is a fairly typical response of an E grade candidate. Know that the number of peaks is
related to the number of hydrogen
envirnoments and how the splitting
depends on the numbers of
hydrogens on adjacent carbons.

They deduced the formula correctly, but were unable
to explain the significance of the single peak in the
spectrum.
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(d) The high resolution nmr spectrum of G is shown below.

T r T T - T 1 " 1T * 1
7 66 5 4 3 2 1 0

Chemical shift 5 / ppm

Give two pieces of information about substance G that can be deduced from

this spectrum, Use this information and your previous deductions to draw the
displayed formula of G.

Displayed formula of G:

A typical 2 mark answer.

The candidate has the correct formula, recognises
the significance of the single peak, but does not
realise the significance of no splitting.

Examiner Comments

IAL Chemistry WCHO06 01
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Question 3 (e) (i)

This had been asked on a previous occasion and was often correctly answered. Spurious or
irrelevant advantages were often given like *‘more efficient, ‘more effective’, or ‘increases
yield". The key advantages are that it is faster and produces a drier product.

Question 3 (e) (ii)
Though this type of question has been asked before, it was surprisingly badly done.
Side-arm flasks are clearly unfamiliar.

The need for a pump and a seal between the Buchner funnel and the flask was not
recognised.

The problem was the lack of a seal. Some connected a tap directly to the side-arm.

Hirsch funnels were an alternative to Buchner funnels of course, but in both the filter paper
needed to be labelled and horizontal. Sintered glass is of course an acceptable alternative as
a filter in the funnel if labelled as such.

(i} Draw a labelled diagram of the apparatus used for filtration under reduced
pressure.

HUFhﬂEI S ;/ I

-I-v.nnp.' PP 1_4,/— T‘I (e pape

salid {resioue (f {rLL-';qu-; (3)

[ | 1 - fi }

W — fo  pump

h i

¢ hn I —

B J ‘e.r 7’ \\
1[ Ca ste

solyent

AN
< ResultsPlus

Examiner Comments

This is a good simple diagram.

The candidate has been slightly fortunate, as the
seal is not perfect - part of the bung is missing,
but this was deemed sufficient.
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Question 3 (e) (iii)
A familiar question, this produced a full range of marks with equal frequency.

In the dissolving step the’ minimum volume’ of *hot’ qualifications of the solvent were often
missed from the first marking point.

The hot filtering step was often omitted, or misunderstood as removing soluble rather than
insoluble impurities from the second marking point, as were the need for cooling for the
second marking point.

The subsequent filtering was also omitted, as was the qualification of the washing solvent as
‘cold” and ‘minimum volume’ for the third marking point.

In the final marking point candidates often failed to say how they would dry the product or
decided to add an anhydrous substance to the product.

There were many muddled and jumbled answers, repeating steps like heating, filtering,
washing and drying. Some even dried the filtrate.

There were also very weak answers which muddled liquid and solid purification methods
often referring to both.

A D
- o rJ I y 4 — —' 4
solction . [lte  odicinn  oulnbete. o mewn debrppiale The
Dot ”f‘f’i'ﬁrﬂff’!é"v 0F..Ake... ourE A ﬂ'f";.f“(/f*-faf"’{
. A vy -
pASTes.  Aronab.. . tnd. miate.. cure.. Lo 1 len
/ u" rd

aediced | pressere  as. ol word. be. . niore efficee At ool
"*4";-’/ o fler  wce A woale (acket Te. wacuntare The
4

’fﬂm}pfﬂnﬂfﬂ” dhe  TuBe . fﬂfi—w“fﬂ.«»'*/ﬂua'ﬁM“%

Yoo o Ahe  preducti  yn lhe Tiky . Make cyre “That
The  flack cobuch 15 wsed /Cfrfﬂ’f'f_""i‘"’?}”ﬂ'”ﬁg‘pfiy 1ol

e plosed 'ﬁ?“ﬂpﬂ’?’?‘%?/ 3.50 Thal The wwivemh obe The protuc”

Ornnpgd  ade te t“a?':‘ r;,-/"gfv’:-_e -Z',?."'»'-‘"E Pl {ee a qe Aace ~ '7“}1-.:'.111,1 ’.-"A:ﬂ Z;P ~

A

us

Examiner Comments

Examiner Tip

For a solid; dissolve, filter hot, cool,
filter wash and dry. Then hang the
detail on them.

A very weak and muddled response, the canididate
confuses solid and liquid purifications.

Learn the verbs for the purificaton af a solid and a liquid.
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Question 3 (e) (iv)

Common errors were to measure the boiling temperature or check the melting point of the
ketone, rather than the derivative, in a data book.

Checking data using the internet was allowed, though in future perhaps ‘check with a
reliable internet site’ will be required.

(iv) How would you use the purified product to confirm the identity of G?
Practical details are not required.

MM%M/&ML%

,&/u&%w(wfcf/ﬁﬁm v Aboiiona,

ResultsPlus

Examiner Comments

The candidate has muddled melting temperature
and boiling temperature determination.
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Paper Summary
Advice to candidates

Treat practical work in the same way as theory. Learn the work thoroughly, including
reasons for methods used.

e Read the question.
e Practice calculations.

e Do not round up numbers to the correct number of significant figures before the final
answer. Remember NAUTE, no approximations until the end.

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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