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Introduction

To score high marks on this paper candidates need to be familiar with standard practical
techniques. Questions focus on observations, measurement and the logical deduction of
valid conclusions from data.
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Question 1 (a)

Most candidates correctly gave the formula of the aldehyde and the ketone, though weaker
answers had them the wrong way round.

In the second part of the question, most candidates recognised that there were three peaks
and so the spectrum must be that of B. Many failed to get the second mark because they
gave no evidence that the spectrum cannot be that of A or incorrectly stated that A would
have two peaks, failing to recognise the symmetry of the ketone. The best answers added a
correct explanation of the splitting pattern and commented that A’s single peak would be a

singlet.

———

groups.

Answer ALL the questions. Write your answers in the spaces provided,

1 Three compounds A, B and C are subjected to a series of chemical tests, Some
information about these compounds is given below.

e The three compounds are isomers with molecular formula C;H¢O.

* A and B contain only one functional group, but C contains two separate functional

* None of the three compounds contains a ring of atoms.
e In each of the three compounds the oxygen atom is bonded to only one carbon atom.

(a) (i) A and B are tested separately with 2,4-dinitrophenylhydrazine solution and both
give an orange precipitate.

When A and B are heated separately with a mixture of potassium
dichromate(VI) and dilute sulfuric acid, the solution containing B turns trpm
orange to green. The solution containing A remains orange. Secrns

= S

Pr e

Use these results and the information at the start of the question to deduce
displayed formulae for A and B,

2lus

Examiner Comments

The correct substances are given, but the wrong way round.

A

4

A5\ ResultsP!

Examiner Tip

us

Read the question carefully!
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(i)

T T T T | T T T T
9 8 7 6 5 4 3 2 1 0
PPM

State whether this is the nmr spectrum of A or B. Justify your answer.

Explain how the nmr spectrum of the other isomer will differ,
(2)

B B hes = peaks a4t va¥lo  1n2.% .

Examiner Comments

B is correctly identified, but no mention is made of A, so one mark is lost.

)

OO ResultsPlus

Examiner Tip

In a comparison question, always discuss both items being compared.
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Question 1 (b) (i)

Many candidates lost a mark here by stating that one functional group was OH. This does
not answer the question which asked for a name and is also ambiguous because alcohols
and carboxylic acids contain the OH group.

(b) (i) C does not react with 2,4-dinitrophenylhydrazine.

When C is heated with acidified potassium dichromatc(VI) the solution turns
from orange to green.

g el of et o

When C is shaken with bromine water, the bromine water quickly turns
colourless. l-gs( =Cron

1

Name the two functional groups prescﬁt in C.
(2)

Comon-Cerhen  ddable bord  —C=C-

hydrextde epeep 08

ResultsPlus

Examiner Comments

Hydroxide” is the name of an ion, not a functional group.

)

OO ResuitsP

Examiner Tip

us

The alcohol functional group can be named as “alcohol” or “hydroxy”s
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Question 1 (b) (ii)

This was generally well answered though the weaker candidates confused the reaction of
sodium with an alcohol with the reaction with water so described the sodium melting and
moving about on the surface.

This concise answer has two valid points, so scores full marks.

(ii) State two observations you would expect to make when a small piece of sodium

is added to C.
(2)

*""‘Hﬁwg—-—-b-b-olv@d- ._E—ﬁemfrjmw_—M«—Wr' _P.'wl‘b]d;f_\ r'{,k’fu EJ(_J

Sodiym dfsau\ueywww*’

ResultsPlus

Examiner Comments

Concise answers can score well.
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Question 1 (b) (iii)

This was well answered. Candidates were not expected to know that enol forms are not
generally stable.

(iii) Draw two possible displayed formulae for C which are consistent with the
above information.
2)

=
|
el
|
L=
i\
o~
)
x

ResultsPlus

Examiner Comments

The left hand formula is one hydrogen atom short.

)

ResultsP

Examiner Tip

us

Check that all the carbon atoms have four bonds.
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Question 2 (a)

This was generally well answered though nickel or chromium salts were often given.

Question 2 (b)

Most candidates correctly identified the ammonia.

Question 2 (c)

This standard test was well known, most candidates obtained the mark.

Question 2 (d)

Many candidates gave a complete formula rather than the formula for the ions. Some credit
was given if the formula unambiguously contained the correct ions.

Ni2* and Cr3* were often wrongly identified as responsible for the green colour. Weaker
candidates confused ammonia with the ammonium ion.

(d) Deduce the formulae of the three ions present in the salt, D.
3)

(Total for Question 2 = 6 marks)

us

Examiner Comments

Almost correct, but the sulfate ion has only one charge.

Cr3* is the wrong ion and the ammonium ion is one hydrogen short.

A

ResultsPlus

Examiner Tip

Learn the charges on common ions.

Learn the formulae of common ions

GCE Chemistry 6CHOS8 01
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Question 3 (a) (i)

This was generally very well answered though a few candidates threw away the second
mark by failing to state which reagent was in excess.

3 The equation for the reaction of iodine with propanone is
CH;COCH;(aq) + Ix(aq) = CH;COCH;I(aq) + H'(aq) + ["(aq)
An experiment was carried out to find the order of reaction with respect to iodine.

50 cm® of iodine solution, concentration 0.020 mol dm=, was added to 25 cm® of sulfuric
acid, concentration 2.0 mol dm™, in a conical flask.

25 cm® of propanone solution, concentration 2.0 mol dm™, was added to the mixture and
a timer started.

A 10.0 cm® sample was removed after one minute. Further 10.0 cm® samples were
removed every three minutes.

Immediately, each sample was added to 20 cm® of sodium hydrogencarbonate
solution (an excess). Each sample was then titrated with sodium thiosulfate solution,
concentration 0.010 mol dm™.

(a) (i) Show, by calculation of the number of moles, whether propanone or iodine was
in excess.

No: oy w-o\?S of (ropavone :K%X\OrBXQ (2)
':C)‘QB ~o\es

& Todine = 5 ’){LQ.‘B‘:L PN
= \X \D'_Fh :—-Eb*mAF_ﬂ\

- 000\ ~o\ey

Vo QSY -0\

Pﬂd-?ﬂ“:

ResultsPlus

Examiner Comments

The hard work is done, but the answer does not say which
reagent is in excess, so loses a mark.

A

OO ResultsP!

Examiner Tip

us

Make sure you fully answer the question.
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Question 3 (a) (ii)

Most candidates correctly identified a pipette as the appropriate device.

Question 3 (a) (iii)

Many candidates again suggested a pipette, failing to appreciate that the sodium
hydrogencarbonate was in excess so its volume did not require precise measurement.

Question 3 (a) (iv)

Only the best candidates appreciated that the purpose of the sodium hydrogencarbonate
was to remove the acid. Many understood that the reaction should be quenched but gave no
indication of how this should be done.

(iv) Suggest why each sample was added to sodium hydrogencarbonate solution.
Explain your answer,
(2)

.__ﬁa_-mp{_@_..w.m. | aécjkd._._{o_..S{;éi.wm_.ﬁdiwgen_ e lmate
e 0Nderr. Ao Stop. Hhe. Tea e
SaJ1dero9enmJaan . q,wmhe.a e reaction. <o That

Examiner Comments

The idea of quenching or stopping the reaction is given twice, but no
explanation of how this is done is included, so only one mark is scored.

A

ResultsP

Examiner Tip

us

In a two mark question, give two different points in your answer.
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Question 3 (b) (i)

Many candidates confused the colour change during the reaction with the end point of the
titration.

(b) (i) What colour change would you expect to see as the reaction takes place?
(2)

From.. .. B . s .to...ﬁh.-@-. j’i”OW‘

ResultsPlus

Examiner Comments

This is correct - the iodine is initially brown and will not necessarily all be
used up, so the solution may become pale yellow.

A

ResultsPlus

Examiner Tip

Always try to ensure that your answers make chemical sense!
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Question 3 (b) (ii)

Most candidates correctly identified the required indicator as starch but many then reversed

the end point colour change.

(1) To make the end-point of the titration easier to see, an indicator can be added.

Name the indicator and state the colour change you would expect to see,

Indicator Y 'E’(]w_(,h : :
Colour change from pme-g!@”w e 10 DIV b]GCk

ResultsPlus

Examiner Comments

Correct indicator but the colour change is completely wrong.

¢ ResultsP!

Examiner Tip

us

That way you will avoid errors.

Try to understand the process rather than just memorising colour changes.

GCE Chemistry 6CHOS8 01
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Question 3 (b) (iii)

Most candidates were aware that the starch is added when the solution is pale yellow.
Weaker candidates suggested that it should be added before the titration begins.

(iii) At what stage in the titration should this indicator be added?
(1)

The. . Solutim . b ﬁj!@bbmz._

ResultsPlus

Examiner Comments

“Yellow"” is too imprecise - the starch is added just before the end point when
the colour is “pale yellow”.

A

Examiner Tip

Don’t be vague!
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Question 3 (c) (i)

Many candidates spoiled a promising answer by stating the concentration of the iodine was
proportional to the concentration rather than the volume of the sodium thiosulfate.

(c) The following results were obtained in the experiment.

Time / min | Volume of sodium thiosulfate solution / cm’

1 19.1

-4 15.9 St
13.0

10 9.9 W

13 T .

16 3.9

19 1.0

(i) Explain why these results can be used to determine the order of the reaction
directly, without calculating the corresponding concentrations of iodine in the
solution. :

(1)

ResultsPlus

Examiner Comments

As it stands, this answer is meaningless - it is the concentration of the
iodine that is proportional to the titre.

A

OO ResultsPlus

Examiner Tip

Be precise about quantities and concentrations.
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Question 3 (c) (ii)

The graph was usually well plotted though marks were lost when candidates missed the
units from the axis labels or failed to draw a line of best fit.

Question 3 (c) (iii)

In part (c)(iii), some answers correctly identified the reaction as order zero because the
graph was a straight line, but failed to explain the significance of the straight line (that the
rate was constant) so lost the second mark.
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Question 3 (d)

In part 3(d), if candidates had previously suggested that the order was one or two, they lost

the mark unless they made it clear that their order was inconsistent with suggested rate

determining step.

a4 Y
(ii) Plot a graph of the volume of sodium thiosulfate solution on the vertical axis
against time on the horizontal axis.
5 (2)
er’
]
70 H
10
i -
o _h‘r_,"/whn
(iii) Use your graph to deduce the order of the reaction with respect to iodine.
Explain how you arrived at your answer.
(2)
. L]

ResultsPlus

Examiner Comments

One point is clearly mis-plotted - so a mark is lost.

In part (iii), the order is wrong.

~eSu

Examiner Tip

Choose a simple scale and plot the points carefully.

GCE Chemistry 6CHOS8 01
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(d) The following rate-determining step for the reaction between propanone and iodine
is suggested.

CH3;COCH; + H" = CH3;C™—CH;,

OH
Explain why your order of reaction with respect to iodine is consistent with this
rate-determining step.
(1)
A edime ixy. nel OYesmnds v Ahe. Yot cleteg e ni vy

SARO., manine L e nnlar et anvih Ane. e e

(Total for Question 3 = 17 marks)

ResultsPlus

Examiner Comments

A good clear answer.

)

OO ResultsPlus

Examiner Tip

Always try to express your answer clearly like this.
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Question 4 (a)

Only the best candidates managed to explain how heating under reflux works. However

most could find at least one reason why it is necessary.

r

4 2-ethanoylaminobenzoic acid, CoHgNOj, is a compound which emits flashes of light
when its crystals are crushed or scraped. It is prepared under strictly supervised
conditions,

The steps of the experimental procedure are as follows.

1. Place 3.5 g of 2-aminobenzoic acid, C;H;NO,, in a dry 50 cm”® flask fitted with a
reflux condenser.

2. Add 7.0 cm® of ethanoyl chloride (an excess) by pouring it carefully down the
condenser.

3. Heat slowly to boiling and reflux for 15 minutes.
Allow to cool and then add 5 cm® of water.
Bring the solution back to boiling by heating slowly.

Allow the solution to cool slowly at room temperature.

B

Collect the crystals of 2-ethanoylaminobenzoic acid by suction filtration.

e

Recrystallize the 2-ethanoylaminobenzoic acid from a 50% ethanoic acid/water
mixture.

(a) Explain how the process of heating under reflux works and why it is often necessary
to heat under reflux, as in step 3.

AN e

3

B Bworts by plucing o ndinger. in A flaol. dhanding. iebedly.....

TDutho ek oo glaok.mack. b round. #ﬁﬂwmhw that .
Auppited undtc 1t .., thould. __bt.__.egu.a,lld. dittibuted . B _.nc_c_eu.ar#_fo. L
hgt undec reylax ....bl.[au&.l.......a@anf C...Comgount... tokt. .Zo.nﬁ_ b onaden. ..

ResultsPlus

Examiner Comments

This answer does not explain clearly how heating under reflux works. The only
mark obtained is for the idea that otherwise the reaction rate is too slow.

)

OO ResultsPlus

Examiner Tip

Try to make your answers clear and logical.

GCE Chemistry 6CHOS8 01
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4 2-cthanoylaminobenzoic acid, CgHoNO, is a compound which emits flashes of light
when its crystals are crushed or scraped. It is prepared under strictly supervised
conditions,

The steps of the experimental procedure are as follows.

1. Place 3.5 g of 2-aminobenzoic acid, CyH;NO,, in a dry 50 cm? flask fitted with a
reflux condenser.

2. Add 7.0 cm® of ethanoyl chloride (an excess) by pouring it carefully down the
condenser.

3. Heat slowly to boiling and reflux for 15 minutes.

4. Allow to cool and then add 5 cm® of water.

5. Bring the solution back to boiling by heating slowly.
Allow the solution to cool slowly at room temperature.

Collect the crystals of 2-ethanoylaminobenzoic acid by suction filtration.

o S o

Recrystallize the 2-ethanoylaminobenzoic acid from a 50% ethanoic acid/water
mixture,

(a) Explain how the process of heating under reflux works and why it is often necessary
to heat under reflux, as in step 3.
(3

| z"—‘m ... ehhan Y. Gt aaucﬁ* R

ResultsPlus

Examiner Comments

This answer gets one mark for explaining the process and one
for the idea that otherwise the reaction is slow.
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Question 4 (b) (i)

Part (b)(i) proved to be very challenging. Many candidates thought that the addition of
water was a step in the purification process.

Question 4 (b) (ii)

In part (b)(ii), very few candidates appreciated the link between 4(bi) and 4(bii). However,
many still managed to gain the mark by appreciating that the reaction may be exothermic.

(b) (1) Suggest why water was added (step 4).
(1)
hecdus€ yeactieh is z;elry eﬁéfhg,,ﬂ:(

o Jo lewer dhe dempergtwre  of mixture / ang “prev

. Vopouf—rmlacphi sglachiag

(ii) Suggest why the mixture was cooled before the water was added (step 4).
(1)

To rr{\l&n{- q;\:j uqt,uw‘ of 5{"3_‘4"1 ff,lﬂﬂ'p%w _5P}u5'h]nj o\-ﬁ orf=dhoe ‘-!htlllr:lr}

Y face,

ResultsPlus

Examiner Comments

The answer in (b)(i) is incorrect but the comment that
the reaction is exothermic is credited in part (b)(ii).

GCE Chemistry 6CHO0S8 01 21



22

(b) (i) Suggest why water was added (step 4).

y 1)
lz_p%_ e {
) Tl.. , 1 ] % . } {.‘- ;.;&TE ) L"t.'& .'{{JJ-:‘ ay (R5S 4 h’-‘ qan L‘.[j |[ [ {:{'\.‘1 i t{.ﬂ 'fC-a b {)[E .L,I.‘_ {j-' (,\f

W g et *?1'\ . |1 '{ta m ‘. % ;q. g

(i) Suggest why the mixture was cooled before the water was added (step 4).
(1)

gw st H NESSWES, r;‘_c__L.'<"\_-_»-j (i '-‘.3{‘-' o .a L"".{""B muxfics ru{(f result

ey s dens | Conseguen s,

ResultsPlus

Examiner Comments

The answer in (b)(i) is correct but the answer in (b)(ii)
is too vague to gain any credit.

A

4

@)

Examiner Tip

Don’t be vague!
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Question 4 (c) (i)

Most candidates were aware of the technique. Marks were lost when it was not made clear
that filter paper is needed in the funnel.

(c) (i) Draw a fully labelled diagram of the apparatus used for suction filtration (step 7).
(3)
L
===l Buckner Lunnal
%,

s

Examiner Comments

A good diagram - but the filter paper is missing, so only
two marks are gained.

)

ResultsP

Examiner Tip

us

Include all necessary equipment.
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(c) (i) Draw a fully labelled diagram of the apparatus used for suction filtration (step 7).
3)

o T

Gllen papen
Vot fillr ol

to valAT PUtp

ResultsPlus

Examiner Comments

An excellent answer.

)

OO ResultsP

Examiner Tip

us

Labelling a diagram helps to make it clear.
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Question 4 (c) (ii)

Most candidates appreciated that filtration would be faster. Far fewer realised that the
crystals would be much drier. A large number wrongly thought that the crystals would be

purer or would be obtained in higher yield.

(ii) Suggest two advantages of suction filtration over normal filtration.
mnsﬂj

_ + stels
oussicetor & his  might .D.b!;qm];q!e -oPu-o;?wls-

Second advantage Gnves o btHer P}it’.'_d.,\‘ﬂ-".‘a Lmust of Hhe svbaben
has ey swektdd ot

(2)

First advantage . X C"'j-""”'k are , d“j v 30 don have Ao ped v oven

or.

ResultsPlus

Examiner Comments

The first advantage is correct but improving filtration does not
increase the yield of crystals.

GCE Chemistry 6CHOS8 01
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Question 4 (d) (i)

Only a minority of candidates could correctly draw the apparatus. Many inserted extra glass
tubes between the capillary tube and the thermometer which would have restricted heat
flow and made the result less accurate.

(d) (1) Draw a fully labelled diagram of the apparatus you would use to determine the
melting temperature of the 2-ethanoylaminobenzoic acid crystals,

??‘:/;'/7 PIONTIE 2’)‘7 *‘_'__‘J" I & zQ/)’/);f esr

;f;*a %e’lz

eelany? —=AV ) = 0 9

/Do re nZo/e — C:7 =) ‘
Aac 'Of /4:{“" {{ o ;/}/,_,()
7{!‘ a z'?f."f/ )

ResultsPlus

Examiner Comments

An excellent answer.

Examiner Tip

Clearly labelled diagrams show that you really
understand the apparatus.
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(d) (i) Draw a fully labelled diagram of the apparatus you would use to determine the
melting temperature of the 2-ethanoylaminobenzoic acid crystals.

X o

(2)

Examiner Comments

The crystals are in the wrong place and the extra test tube
serves no purpose - so no marks.

Examiner Tip

Think about the purpose of the equipment you are
describing.
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Question 4 (d) (ii)

Many candidates struggled to express clearly the idea of a sharp melting point, frequently
confusing the range of temperature over which the crystals melted with the acceptable
range of divergence from the data book value. Such answers usually gained one of the two
marks, but did not merit full credit.

the crystals were pure.
(2)

. Jhe _melting Femperature /s Similar. as m dafa.....
 bookfet - High...melfin 9. Temperature -

ResultsPlus

Examiner Comments

One correct point but “high melting temperature” has no meaning in itself.

(ii) Give two aspects of the melting temperature determination that would indicate
the crystals were pure.
(2)
H‘ Al =-._f.‘.1.5."..“[~.k.. e lbedl Wikl o short T of ._l."-f.n-,r.*i.!.".!‘-."'."_%-....*.(‘Ff%... il .t.--! L.

N .Il.“.'& b "L*‘ Y stehS

Vg l‘ aan _M‘.._”-i-_n-._-k_".?ﬂ.\.{rr“..‘.v-'_’f_ 5. sumlar to Hoe .'&“:’.“’-“{“" n l"".j g'?.f".r.'-i-' ohaR ‘?f

| ' :
The,  comepméd  hencs - ls  owcr

ResultsPlus

Examiner Comments

An excellent answer.

A

OO ResultsPlus

Examiner Tip

Try to express yourself clearly like this.
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Question 4 (e)

The calculation was generally well done but many candidates lost a mark by truncating
their intermediate results to one or two significant figures, thus making the final answer
inaccurate. Candidates are advised to write intermediate results to one more significant
figure than they intend to use in the final answer or, even better, to carry the intermediate
values forward in their calculators.

(e) In the equation for this reaction, the mole ratio of 2-aminobenzoic acid, C;H,;NO,,
and 2-ethanoylaminobenzoic acid, CoHgNOs, is 1:1,

In an experiment, 3.5 g of 2-aminobenzoic acid produced 2.35 g of recrystallized
2-ethanoylaminobenzoic acid.

Calculate the percentage yield of the product for this reaction,
(3)

Moler of 2-amino hemzpic acid ﬁzgﬁ'?‘f@ﬁ) A g ¢32
= 0. 0055 molles .

: Maéoof *- Qf;(ﬂaog,&lmino éen.zw’cac;d - O<O§?550'0@:-
" Cpected maws = 0.0255x (Gx12+ 9xl +19 ¢ (6x 3)
0.0285 X I?9

= 9.5653<

L]

Pen@en/a_g.;z y&ﬂ g ?( x[{o07

ResultsPlus

Examiner Comments

A good answer but inaccurate rounding of intermediate results has resulted
in the final answer being inaccurate and has lost one mark.

OO ResultsPlus

Examiner Tip

In your workings express results to one more significant figure than
you will use in the final answer. This will avoid rounding errors.
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Paper Summary

The paper allowed candidates to demonstrate their knowledge of practical techniques.
Candidates with the requisite skills were able to score high marks.

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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