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Introduction

This paper requires candidates to think as if they are in a laboratory environment. The emphasis is on
what they would see during experiments and in producing logical deductions from this evidence.

Question 1(a)

Many candidates knew that a transition metal ion was present in X or that it contained a transition
metal. The statement that ‘X is a transition metal’ was not credited since X is not the metal itself.

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

I Compound X is a coloured hydrated salt, containing two cations and one anion, which
dissolves in water to give a coloured solution,

(a) What can you infer from the fact that compound X is coloured?
(1)

ﬂ_1a+ one of the f‘ql(inng 1R o akihon ijl\ \on .

us

Examiner Comments

The candidate clearly understands that transition metal ions cause the
colour - and perhaps has read the whole question and therefore knows
that there might be other cations present as well.

1 Compound X is a coloured hydrated salt, containing two cations and one anion, which
dissolves in water to give a coloured solution.

(a) What can you infer from the fact that compound X is coloured?
(1)

_ t'é _ C@nfm‘m G\_._ﬁms;ﬂm wetal

Examiner Comments

This just about scores - the candidate doesn't say that X is a transition
metal.
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1 Compound X is a coloured hydrated salt, containing two cations and one anion, which
dissolves in water to give a coloured solution.

(a) What can you infer from the fact that compound X is coloured?

Ik a drensition Element.

Plus

Examiner Comments

Xis not a transition element - it is a compound of a transition element.

Question 1(b)

Virtually every candidate knew the flame colour for potassium, even though many ignored the
information later on in the question and abandoned it completely in their suggested formula for X in
their answer to 1d.

Question 1(c)(d)

In 1(c)(i): The identity of BaSO, was widely known. For the weaker candidate it was often the only
correct answer in question 1(c).

In 1(c)(ii): Large numbers of candidates gave Cr(OH), correctly. Some included three molecules of
water as well, which was allowed, though no other number of water molecules was. Candidates were
somewhat less successful with Cr(OH),*, where positive charges were sometimes seen, or coordination
numbers other than 6 which are not found in chromium chemistry.

In 1(c)(iii): Many candidates got this correct; near misses usually had a single negative charge.

In 1(c)(iv): The correct formula for the dichromate ion was common, even with answers which were
otherwise very poor. For many the orange colour gave them the answer.

In 1(c)(v): Most candidates gave Cr*, with a few offering the hexaaqua ion.

In 1(d): There were few correct answers given for the identity of chromium potassium sulphate. A
large number simply made no reference to the potassium ion, the most popular answer being K.Cr,0..




(i)

(ii)

(iii)

(iv)

Test

Observation(s)
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(c) The following tests are performed on an aqueous solution of X.
Complete the ‘Inference(s)’ column in the following table.

Inference(s)

Acidify with
hydrochloric
acid; add barium
chloride solution.

White precipitate

Formula of the white precipitate

Add sodium
hydroxide solution
until in excess.

Grey-green
precipitate which

is soluble in excess
sodium hydroxide
to give a deep green
solution

F ormulavot' the me-green
precipitate

Ce(OH)s oy

Formula of the deep green ion

CLerComde I .gca,g).

Make alkaline
with sodium
hydroxide
solution; add
hydrogen peroxide
solution and boil. .

Yellow solution

Acidify the
solution from

(1ii) with dilute
hydrochloric acid.

Orange solution

Formula of the yellow ion

o Cr 0g™

Formula of the orange ion

Cra0y

| Add ethanol to

the product from
(iv) and distil off
organic product Y
as it is formed.

Orange solution turns
green

Formula of the green ion

RIECHRE

(d) Compound X contains z moles of water of crystallization per mole of compound,
On the basis of your results, complete the formula for compound X.

(1)

Examiner Comments

This is a very good answer, clear and well thought out.

(1

(1)

(n

(1)

(N
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Question 1(e)

In 1(e)(i): Large number of candidates got this correct. Those who didn’t confused the test with the
Benedict’s or Fehling’s tests or failed to mention a precipitate. Some thought, incorrectly, that the
precipitate can be red.

In 1(e)(ii): An overwhelmingly large number of candidates gave the correct response to this question.

(e) The organic product Y from test (c)(v) is an aldehyde. It was tested as shown in the
table below. State the observations that you would make.

Test : Observation(s)

(1) Addition of ' A cestbony oL |
2,4-dinitrophenylhydrazine | gt qrevp

solution (Brady’s reagent).

C=0
otdehyde / kekpni

(ii) Addmnnl of Tn‘llcns ljczlgcm | Quver Mmiwor »{or'r\w_ol
(ammoniacal silver nitrate

solution). f\lr{ﬂkld&? ' ' (n

Plus

Examiner Comments

This is a good example of an answer for part (i) which is a true
statement but not an answer to this question.

(e) The organic product Y from test (c)}(v) is an aldehyde. It was tested as shown in the
table below. State the observations that you would make.
" S . _ e
Test Observation(s)
! B I A
(i) Addition of ;
| 2,4-dinitrophenylhydrazine wd P‘“i"""‘“
solution (Brady’s reagent). (n
|
(i1) Addition of Tollens’ reagent
(ammoniacal silver nitrate ¢ilvey Ynor s wen
[ solution). {1
|
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Question 2(a)(i)

The graphs were largely very well drawn with sensible axes and the points clearly visible. Some
answers incorrectly showed point-to-point lines. Any reasonable estimate of the best-fit straight line

was credited. Very few scored poorly on this section.

r

(i) Plot a graph of the volume of sodium thiosulfate solution against time,
(4)

Vgl Jg.m*

Examiner Comments

The points are not visible, so it is impossible to tell whether the line is
a reasonable best fit.




GCE Chemistry 6 (INT) 6CHO8 01

_

(1) Plot a graph of the volume of sodium thiosulfate solution against time.

(4)

Examiner Comments

The line is not a best fit line but is joined point-to-point, so loses a
mark because of this.
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(i) Plot a graph of the volume of sodium thiosulfate solution against time.

ol Sod v H]
%W ”I‘Vo(um.e }. 0 :amﬂmosuplm.ﬂ. S hiee

|J
NN NN |

Examiner Comments

This is a good graph - clear scale, points, and best fit line. Well worth
the 4 marks.
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Question 2(a)(ii)

For full credit candidates must say that the volume of thiosulphate is proportional to the iodine
concentration. Some gave answers based on stoichiometry but unrelated to the volume; others said
that the volume is related to the iodine concentration, but did not say what this relationship was.

(i1) The graph enables the determination of the order of reaction with respect to
iodine. Explain why it is not necessary to calculate the actual concentration of
the iodine in this experiment.
(1)

_”‘-( W"{' ? ede e ‘{N-iﬁ; ,}WPJJ\:JT-‘L/{WJ{{:‘ W“"
spFhgtpmie. @tc done o Chimlpte | G, = ) 4 o

f}~ Cw(t&/f . j (B, fre @) »*rvf gg{n s)((' n. ke (o n,.g,l.,,\.‘,t P“T 9 K, | 151
tre S Ve gogh T2 liportuet ot B 0 2chnal yatve g1 01 cprdiond

Examiner Comments

This scores the mark, because the statement as far as 'thiosulphate’
covers the point. The rest is irrelevant and, fortunately, not
contradictory.

(ii) The graph enables the determination of the order of reaction with respect to
iodine, Explain why it is not necessary to calculate the actual concentration of
the iodine in this experiment,

Ordec Lwolda r&s‘u& to loding (8 ze 699»
(0). Twe conntvabtOn of iodine does aot

Todine not iwolued in
Oﬁ?(k e ralr O{ r\paobon (rab. dewmfg Step)

AV MTha mecnmnmans amd tha hodenabhlacia aa

us

Examiner Comments

A true statement, but not the answer to this question.
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Question 2(a)(iii)

Many candidates knew that the constancy of the propanone and acid concentrations meant that the
kinetics observed was governed by iodine alone. Others were vague that excess also meant constancy
but gave enough information to allow the second mark to be awarded. Weaker answers said that the
propanone and acid concentrations did not affect the rate, clearly not true.

- o

(iii) The propanéhe and the hytirochloric acid ar¢ used in large extess in th¥
reaction. Explain why this is necessary in order to find the value of ¢, the order
with respect to iodine, in the rate equation.

(2)

|5" {‘-roPHmE.. el lfbd/m( hinde add are m (ﬂ-?z GRBsL, 'f"}fﬁ'df"fﬂ?«k W fred
Com OVl insy imﬁ?/ e r'(";zialk'*\ will e ”‘_5{{? D, lpl»ii-ﬁ'a . 4 eedidy, T"ff ol l-:-'et"“'/
A ad b am be Wken 1o LJ{ 11 m"ff_ ( e, T f-"(/_‘-'!, ANy DL,
@k =¥ [ILT: wMth adlloas ¢ to be alcalated,

us

Examiner Comments

The inclusion of the equation for the rate in the presence of excess
propanone and acid is a useful indicator that the candidate understands
what is going on.

Question 2(a)(iv)

(iii) The propanéhe and the hytirochloric acid aré¢ used in large extess in the 0
reaction. Explain why this is necessary in order to find the value of ¢, the order
with respect to iodine, in the rate equation.

{2)

|5 Propaasis, C.'--w--:i Wy blade. add are..m Ol W 'f"}‘\‘%df*'fnju W hea”
(om Jl’If-,-‘n’f\i'?ﬂb c‘{ipﬁy f }T‘ »-E;z{ﬁ"*\ L-v';ff e »|f-ﬂy"“¢ ﬁ'i i-i‘\';) MY A |<_‘«'*-A’<f-a.'inf, fre il L-r"%:*"/
A (_.1-\.'_;{_ [:‘; i L) ¢ 'fq Ken "Im L%{ Te\1 “~(ff_ { 'f'h,\,lf) '(.)(' 1‘-’-7_‘-; Ty LGNS,

Ak ;:\([L]C whth allaws ¢ to be alcalated,

Plus

Examiner Comments

A variant on this theme To give complete reaction’ was a commonly-
seen error.
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The best answers showed an understanding of what is going on in this experiment and could relate the
gradient of the graph to the rate. Inevitably some seized on the straight-line graph as being indicative
of a first-order reaction. Many said that the order with respect to iodine was zero, even though the
rest of their answer suggested that they did not know why.

(iv) State, with a reason, the value of ¢.

c.15.1 4 the gx»‘rﬁ.b’-’z.....fﬂ.._,;{__ ﬁtﬁ'{,ﬁwf e

Examiner Comments

It was common to see first order as being derived from a straight-line
graph. The candidate has not realized what the graph means.

(iv) State, with a reason, the value of ¢.

ETT ordatr P L] ot rmaction L% coriet an b

constant.

‘ ar acil gk oA i a P'I" s

Plus

Examiner Comments

In contrast this candidate does understand the meaning of the constant
gradient.

Question 2(b)(i)

Most candidates knew that starch is the indicator required for iodine titrations and gave the correct
colour change. Some got this reversed, from colourless to blue-black. It is important always to
give the colour change; so ‘blue-black colour disappears’ does not get the mark since the colour of
the final solution is not stated. ‘Blue-black solution decolourises’ does score, however, since the
implication is that the final solution is colourless.

Question 2(b)(ii)
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Many candidates said that the starch should be added ‘near the endpoint’, without saying how they
would know when this point had been reached. Many correctly said when the solution was ‘straw-
coloured’ or ‘pale yellow’; others said that it was when the iodine colour had ‘faded’, the meaning of
which was not clear. The significant number who added it ‘at the endpoint’ had missed the point of
the indicator.

Candidates had to mention that early addition of starch gives an insoluble precipitate of the starch-
iodine complex. Those who said that an irreversible complex, or a complex that prevented iodine
from reacting is formed, also got credit. It was essential to make clear that the formation of the
complex removes iodine irreversibly, since the soluble reversible complex is also between iodine and
starch.

(i) The indicator is not added at the start of the titration. State at which stage of the
titration you would add the indicator.
Explain why it is not added at the start.
()

Th ;—o_fgnl_-( e endd ed ‘.‘f“'f\ e SelpFiom ) l“".‘.’“ T e o Nost
_ Sh'r"' 4o u-.‘i
(4 b el o Aol ol o cdeeb D e th \ .. P
Sl h we el b !\pl‘_-c,‘h'c' {- Tk (!‘"( veed v o0 LKy the
end re o Fo e vty v @ Cepra b

Plus

Examiner Comments

The point at which starch should be added is well understood. However
the effect of earlier addition is not since 'absrobed' is not enough to
suggest an irreversible reaction.

(ii) The indicator is not added at the start of the titration. State at which stage of the
titration you would add the indicator.
Explain why it is not added at the start.

|I _||\"' “~ t“q !(:{I/\ ('Wh.,. 'I ( [} {? [# {{,_FUA \,1/{\( /} (l / /h md T W f o]
J-‘}.!{" WA { o ﬂ{ - "/‘)("{{ o, h ( f 2 CEA f e B lL{f‘( .f'-ﬂ’ 1 e ‘)/57 -(ﬂ{f
@ Lot do b L(,(?( at fhe ﬁ,k uy aneid... Lre... frovmsatton 1. o

pevimenet ... S b e campPlor.. ubity. . o2

A  f he Qi { 0ty




GCE Chemistry 6 (INT) 6CHO8 01

(ii) The indicator is not added at the start of the titration. State at which stage of the !
titration you would add the indicator. '
Explain why it is not added at the start.

(2) .

TIndicator added dose to die end ponk . udeo
..... . Souben  twsas é’cmw)bmwn /5eiww._____________
Cthis s dore se to oo iodine fbraun
blad. Wfs of olid  wlea readed Lo

Plus

Examiner Comments

The 'black lumps of solid' are not said to be insoluble. Maybe the
candidate means that, but has not said so.

(ii) The indicator is not added at the start of the titration. State at which stage of the
titration you would add the indicator.
Explain why it is not added at the start,
(2)
Starek shemold A=) added mar e, anndd ?n\tﬂ of e
Hirotlen | 4o preverct Hirg for rmatlon ot It sty
oxTtplex bbw et stocer  ard \eding , wittickr il nmoNL \ading
frem g wixkore caut'mﬂ wucinteatten ot 3z AU
staller | se Aikrg valoe wit b srwaller,

Plus

Examiner Comments

Second mark awarded but not the first for this example. How do we
know when we are near the endpoint?
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Question 2(c)

This was possibly the worst-answered question on the whole paper. The idea of increased relative
error was very rarely seen. Many candidates believed that a small quantity could not be measured
accurately simple by virtue of being small. Others, completely adrift from what the data mean, said
that the results were not concordant with the previous titres. There was a significant group that said
that the data was least accurate because the points did not fall on the graph, begging the question of
where the graph had come from in the first place.

Question 2(d)

Many candidates correctly gave the order with respect to propanone, and mostly for the right reasons.

Question 2(e)

The most popular choices for alternative techniques for following the reaction were colorimetry,
though candidates did not always mention that iodine is coloured; or conductivity. Some candidates
suggested using the iodoform reaction or simply modified the existing experiment. Neither was able
to make clear what the justification for these experiments could be.

-

(e) Suggest, with a reason, another practical technique which can be used to follow the
progress of the reaction

CH;COCHs(aq) + I;(aq) — CH,COCH;I(aq) + H'(aq) + I"(aq)

(2)
.C‘-’i”'r’“me'ﬁt* can be uted 4 Qllow 1he if*'ﬂ_ﬂrr\_‘}-%.xj_ U_*[

e . wlow  ob Tof siace . To is. ¢ loured.  foludion

us

Examiner Comments

A clear understanding of a good technique and the basis for it.
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Question 3(a)(i)

Everyone knew that the mixing of the acids is exothermic; only the better scripts made the point
that this was due to water in the nitric acid reacting with sulphuric acid. Some related it to oxidising
abilities, but many gave no reason.

(1) Nitric acid is placed in a suitable flask and sulfuric acid is added slowly with
cooling of the flask. Explain why cooling is necessary.
' (2)

r./v" il 'f; \f:‘ﬂ'}zf\;\x, nf(ﬂ“p‘ﬂ v lrll\‘{J . um ew f} V/1 . -f\"""’ f%tt’,f: 55.-;,;,-«'{ ,:'-;'-;;i':
QKo ,m.z.{[y f({(ihf eM’vwré“;- (e (m/ f,o[h.;q){ o, prevey A< Te. rentfons

fe v ; Py e wy/ar
(i1 .- nkbne 1a XMHI r=.|.n| (jm tl-dm id mivhire which ie then warmed at §59 fiwr

us

Examiner Comments

This is a good example of an answer which demonstartes an
understanding of the reasons for the exothermic reaction.

(i) Nitric acid is placed in a suitable flask and sulfuric acid is added slowly with
cooling of the flask. Explain why cooling is necessary.

ﬂ‘f v eog bion Ly Mitry Py blagmit and ) fe be tor {oed do=u

P».‘,- 4 ] o I’Jn-r’} . ._-4 (A ¢t .r.{ .

fus

Examiner Comments

There is no understanding of why the reaction is exothermic - and the
‘burst’ comment is a minor example of an excessively vigorous view of
what is happening.
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Question 3(a)(ii)

Candidates need to be clear what can escape from the reaction mixture at 55°C and what cannot.
Vague references to ‘escape of substances’ or ‘of products’ did not score the first mark. References to
‘volatile organic substances’ or to benzene itself were required. Many candidates know that benzene
and the nitrating mixture are immiscible and gave this as the reason for stirring, although the weaker
offerings said that this was to distribute the heat evenly.

(i) Benztne is added slowly fo th€ acid mixture, which is then warmed at 55°C for
45 minutes under reflux with vigorous stirring of the reaction mixture,

Explain why the reflux condenser is necessary and also why the mixture is

vigorously stirred,
(2)

‘II Pe \u"‘@HfL* CoNtemsen \"»«"?th‘f WA .b“étézifm-*’f: ".-"‘""’(. ("3’.»ff.¢.r’. ol hrav)

of/ i A I f \ - ;e y . { N
‘-'Z‘qu,p.n-.‘“.. oAl .L"-':--a‘.'u..f*}"?ufs.l\”?f....!.;".L‘??pﬂ@'ﬂf'i“j‘: ."...rg.--'-.r'-"(-.*",_ T[\K MBS SN

/

L%

S f2 {wt’/rw% {he. u7ﬂnf (c@ﬁa}zr/ e apemns |

. ("}I%&“M I Y& cﬂb{%ﬁ){{ 'r’.f.'{‘/ J.PLﬁ D

g Rl \ade 7] o

Examiner Comments

The first mark is marred somewhat by reference to the products.
Nitrobenzene is not going to evaporate at 55C. The second point is not
explicitly made about immiscibility. Taken as a whole the answer is
worth 1 out of 2.

E (ii) Benzene is added slowly to the acid mixture, which is then warmed at 55°C for
| 45 minutes under reflux with vigorous stirring of the reaction mixture.
Explain why the reflux condenser is necessary and also why the mixture is
vigorously stirred.
(2)
L allow reackion o ae e l;,:.mPlf_H on
o merecie hoe !PL(d af reactioa mattion 't 4oo
glous | htsk . tea .
T odeiem \gp BT lotg ek pre ducte and reackanh s
Shrrge vlc:]nrau n\j Yo Jpovreo allous conetamnd feapleadure

us

Examiner Comments

This is a typical example of a candidate who does not really know what
is happening. The temperature point was made by many.
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(i) Benzene is added slowly to the acid mixture, which is then warmed at 55°C for
45 minutes under reflux with vigorous stirring of the reaction mixture,

Explain why the reflux condenser is necessary and also why the mixture is
vigorously stirred.
()
Reflux coudemonr (s weeded to prevent the witchae frow leoiling df awd
wivawmise (oss of veackante and Pwdud;s - Ermdamrer Co\ld watys ALY, R the
condangly wil\ tool lt{‘ we hot VApowy and condenge & into NaUld which \s them

vebwwned o T wihuve e widbave ts vlf]wouslj ghvved v allew m'nfm_a
aw bt ed T

g Vevmame wih witic acid and comtitwrded gutwic acid as Yoy ave wmisabie

Plus

Examiner Comments

Although 'products’ are mentioned in this answer there is more which
shows that the candidate understands that volatile compounds are
condensed. The immiscibility point is made clearly.

Question 3(a)(iii)

Many candidates could give sensible precautions and say why they were used, although with some, the
results of failing to do so were excessively dramatic. Candidates need to get a sense of perspective
when considering hazard and risk.

Question 3(a)(iv)

Most knew that sodium carbonate removes residual acid in the organic layer.

Question 3(a)(v)

Calcium chloride was the most popular correct drying agent. The mark-scheme did not require this to
be anhydrous but it was pleasing to see that many knew that it is. Many other substances that absorb
or react with water, such as anhydrous copper(ll) sulphate or cobalt chloride, or sulphuric acid, or
phosphorus pentoxide, were also suggested.

Candidates should realise that the drying agent needs to absorb significant amounts of water (not
true for anhydrous copper(ll) sulphate or cobalt chloride), and be a solid once it has done so and not
contaminate the organic layer (not true for sulphuric acid or phosphorus pentoxide). Silica gel was
allowed although it is not a very good drying agent compared to anhydrous calcium chloride.
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Question 3(a)(vi)

A significant number of drawings of a distillation apparatus were reasonably good, drawn in section,
and would work. There were few which failed because the molecules would have to know where to
go once leaving the liquid; those that did usually were very confused about the structure of a Liebig
condenser. It would be better if candidates routinely showed a heating mantle rather than just the
word ‘heat’ or, worse, an arrow, under the distillation flask.

(vi) Draw the apparatus used to distil the nitrobenzene and collect the fraction
boiling between 207°C and 211°C,

'“\iuﬂu-"‘ ks

" W"" ot

| -\AL<

T ‘lt-l‘t’I

rece| ""‘j ‘ arK

o d T henkiny e

J;lrasr-
( Abadyen Zert, e

anks b e b“‘j}

us

Examiner Comments

This is an example of an apparatus which cannot work. It is sealed, but
much more serious is the complete lack of internal structure for the
condenser. The candidate gets 1 mark for the correct heating but no
other credit is possible.

Examiner Tip

Candidates should look at their diagram and ask
if the molecules would have to know where to go.
If the answer is 'yes', then the apparatus is not
correctly drawn.
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(vi) Draw the apparatus used to distil the nitrobenzene and collect the fraction
boiling between 207°C and 211°C.
(4)

7'1Lr?5 If-“"‘df/"‘-m"'

N
- \V“‘ﬁ
- = T )Lcc‘kz.

oker i

. 4
@lg{,kr UJ »\;GLU Lv.a‘“‘\

Examiner Comments

The thermometer is in the wrong place in this example, and a water
bath will not distil any nitrobenzene.

(vi) Draw the apparatus used to distil the nitrobenzene and collect the fraction
boiling between 207°C and 211°C.
(4)

Examiner Comments

This is on the whole a very good diagram - the gap at the top of the
condenser is regarded as a slip, given that the rest of the drawing is
good.
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Question 3(b)

In 3(b)(i): Many candidates did not know the properties of nitrous acid so scored poorly on this
question. Even those who referred to its instability did not always make the point that it could not
therefore be transported or stored.

In 3(b)(ii): Many candidates think that below 0°C diazotization does not occur at all, whereas it is
simply too slow. Others think the mixture freezes, and although this was allowed, in reality the
ionic strength of the mixture means that the freezing point is well below 0°C. Many knew that
decomposition would occur above 10°C or more specifically that phenol would be produced; some
however believe that phenylamine will be regenerated.

(b) Nitrobenzene is then reduced to phenylamine, C4HsNH;, and the phenylamine
is diazotized by reaction with nitrous acid at a temperature between 0°C and
10°C, Nitrous acid is generated in the reaction mixture from sodium nitrite and
hydrochloric acid. Reaction of the diazonium compound with an alkaline solution of
a phenol will produce a solid azo dye, which is purified by recrystallization.

(i) Explain why nitrous acid is made in the reaction mixture rather than being

obtained from a chemical supplier.
(2)
Niwous  add  \e  ewshable o wig  fore  hack  WNDy
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(i) Explain why the temperature must not be lower than 0°C nor higher than 10°C.
(2)
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Examiner Comments

One mark in each section - the first in both. The starting materials are
not reformed above 10C in (ii)
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(b) Nitrobenzene is then reduced to phenylamine, CsHsNH;, and the phenylamine
is diazotized by reaction with nitrous acid at a temperature between 0°C and
10°C. Nitrous acid is generated in the reaction mixture from sodium nitrite and
hydrochloric acid. Reaction of the diazonium compound with an alkaline solution of
a phenol will produce a solid azo dye, which is purified by recrystallization,

(i) Explain why nitrous acid is made in the reaction mixture rather than being
obtained from a chemical supplier.
(2)

Tt g bzame__ the  reatim moxtoe g 05 ocidic. whizh will
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(ii) Explain why the temperature must not be lower than 0°C nor higher than 10°C.
(2)
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No credit for (i), but the answer for (ii) clearly gets both marks. There
are various ways of saying that the mixture would decompose above

10C

Question 3(c)(i)
Many knew that a saturated solution is required for the azo-dye to recrystallize. A simple statement
of ‘maximize yield’ was not allowed on its own - it needed some justification.
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Question 3(c)(ii)

Many candidates knew that insoluble impurities are removed by filtration, but fewer recognised that
cooling would cause the dye to recrystallize in the funnel.

(ii) Explain the purpose of step 2 and why the funnel must be pre-heated.
(2)
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Examiner Comments

A very good, clear and crisp answer.

(it) Explain the purpose of step 2 and why the funnel must be pre-heated.
(2)
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Examiner Comments

This gets the second mark but not the first. There is no mention of
insoluble impurities.
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(ii) Explain the purpose of step 2 and why the funnel must be pre-heated.
(2)

SteF 2 remowes all insowb e impusities . fuanal &
mrlnﬂa,tld S0 __1@%55 dﬁfwt on ﬁnmu,[ Lo LS /
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Plus

Examiner Comments

This gets the first mark but not the second.

Question 3(c)(iii)
This was often answered correctly; weaker candidates simply said that ‘impurities’ were removed,
making no reference to their solubility.

Question 3(c)(iv)

Answers relating to melting or decomposition in an oven were often seen. It was clear that some
candidates have no idea what a desiccator is.

Candidates must, as the introduction states, be encouraged to think in a practical manner when
answering this paper. They need to imagine doing the experiment rather than memorising rote answers
from other papers or giving reflex answers - the ‘inconsistent titre’ argument in 2c being but one
example of this.

Candidates also need a sense of perspective regarding hazards. Some of their views on the mixing of
sulphuric and nitric acids, or on the toxicity of some materials, verge on the apocalyptic. Very few
things in A level Chemistry are likely to make flasks 'burst’ or ‘explode’. The proper understanding of
hazard and then the evaluation of risk is part of the proper understanding of practical chemistry.
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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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