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Introduction

This was an accessible paper for many candidates who were able to show their
understanding of the practical aspects of chemistry. An important feature of answering
these questions is for candidates to try to visualise what is happening in the reaction vessel,
exactly as though they were in the laboratory. They should also understand the reasons

for what they are doing rather than simply regarding them as processes performed merely
because they are told to do them. Every step has a reason which needs to be understood
and explained.
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Question 1 (a)

Many candidates were able to give two ions which form blue complexes. The most common
incorrect answers were Fe2tand Cr3*.

(a) Give the formulae of two different transition metal ions which can form blue
complex cations.

(2)
e

Cut . Co

ResultsPlus

Examiner Comments

This answer is unambiguous and correct.

ResultsPlus
Examiner Tip

Candidates must be careful to write Co?*and not
CO?*, a completely different (and fictional) species.

(a) Give the formulae of two different transition metal ions which can form blue
complex cations,

(2)

Copper (1. WWW} Cobalt () "/(:L.L.(_fiao)e.:l ?_}I_C_Q[_H;O);,,'[_‘“_

g\ﬂ ResultsPlus

Examiner Comments

The question asks for formulae, not names.
Here the names appear first, but because they
are correct they were ignored. Had they been
wrong the candidate would have lost credit.

Results#
Examiner Tip
Candidates must answer the question asked.

us
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Question 1 (b)

The answer to part (i) is steam - candidates are being asked what their observations are,
i.e. what they see. They are not being asked to test for water, by far the most common
erroneous answer. In (ii) the inference 'alkaline' is a low-level response and doesn't tell us
much about the substance. '"Ammonia’ is the appropriate answer. In (iii) it was not always
clear where the water came from, particularly if hydrates were considered. Sometimes it
was hard to tell whether the candidate meant 'water of crystallisation' or simply thought

that the crystals were damp.

This answer scored full marks.

(b) Complete the following table.

Test Observation Inference(s)
(i) | Heat compound W. &mu- -4 steewn
ak 10e*€ o | Water (§ )
(ii) | Test any gas evolved with Red litmus paper | ) CNH Q
moist red litmus paper. turns blue AL ol 2 adThact b (N

(iii) Suggest two sources of the water which was given off when a pure dry sample
of W was heated.

Hlus
Examiner Comments

In (iii) the candidate was given the benefit of doubt
with 'water present during crystallisation'. It isn't
completely unambigous and phrases such as this,
cause examiners to pause for thought.

Examiner T|p

Make the meaning of an answer clear
enough so that examiners don't have to
ponder the truth or falsity of what is written.
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(i)

(i1)

(b) Complete the following table.

Test Observation Inference(s)
Heat compound W, Steam (jiu'm IH-
B Water
Test any gas evolved with Red litmus paper
moist red litmus paper. turns blue alkading ga.ﬂ gw

of W was heated.

(iii) Suggest two sources of the water which was given off when a pure dry sample

L in . ampler. om . dF ke . frend . naaded. ..

Although incorrect in (ii), the answer to (iii)
is clearer than in the previous example.

Examiner Comments

(1)

(n

(2)

6
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Question 1 (c) (i)

Most candidates gave a correct answer for the colour of the precipitate. The correct
formulas for the green-yellow ion was much rarer, either owing to small errors as in the
second example below or to completely wrong ideas.

(i)

1CDL

LAUDGL Yariwll LTUE BRRuAs

Add concentrated
hydrochloric acid slowly,

until in excess.

blUC  coloured | Cu(OH),
precipitate

green-yellow solution ]:CUC*(H‘JQ —

A Al llal AlNiiae

)

Results¥
Examiner Comments

This is a perfect, clear answer.

us

()

(1)

The precipitate is correctly described, but the charge has been missed off the copper(I)

complex.

(i)

L%DL

S LD ¥ ELELILL B WFE EENRAESR

Add concentrated
hydrochloric acid slowly,

until in excess.

®B\at  -coloured | Cu(OH),
precipitate

green-yellow solution C“Cl§

A ol Al cecable AlNeia

ResuitsP

Examiner Comments
Candidates need to take great care with charges.

us

(n

(1
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Question 1 (c) (ii)

The vast majority of candidates knew that BaSO, is the precipitate.

Question 1 (c) (iii)

Most of the errors in the question concerned that first precipitate, as stated in the comment
to the second example.

L . . —
(i11) | Add dilute sulfuric acid until
the soTution is pale blue)then
add potassium iodide solution. | white precipitate I S X (1)
QY
e dacin X
| 3 a in a brown solution _ 1‘& . (1
L S
%
Results¥lus
Examiner Comments
This is a correct and clear answer.
e e e S [ -
(ii1) | Add dilute sulfuric acid until
the solution is pale blue; then Ca Ly
add potassium iodide solution. | white precipitate e S AE N | (1)
in a brown solution i I"'HF’” .1 (1)

g\ﬂ Results¥lus

Examiner Comments

The erroneous identification of Cul, as the precipitate
was not uncommon, although many candidates produced
much wilder suggestions. The correct identification of I,
was common. Hardly any candidates gave names.

8
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Question 1 (d)

There were very few correct answers to this question. Even candidates who had answered
previous parts correctly and had identified copper(Il) ions, water and ammonia, failed to
put them together into a complex cation. Many answers simply ignored the earlier evidence.
Candidates need to appreciate that the tests they have described lead somewhere at the
conclusion of the question.

(d) Suggest the formula of the complex cation in an aqueous solution of compound W,
(1)

e 0 (MM

Results+lus
Examiner Comments
This is an uncommon example of a correct answer.

(d) Suggest the formula ofthE complex c—atiog in an aqueous solution of compound W.

B l:.@._(mx—\ﬁ)qJ o

(1)

(Total for Question 1 = 12 marks)

Oo NV 5 Soy

[ Cin( NP3, } o2 80,0 -

Examiner Comments

%:Z ResultsPlus

Although this ion probably should have some
water ligands as well (opinion is divided about
the coordination of copper(II) ions, but six is
more likely) it is good enough for credit.
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Question 2 (a) (i)

Methyl orange, when going from alkaline to neutral solution, changes from yellow to orange.
If it is to red the titration has overshot.

This answer clearly shows the colour change.

(a) (i) What colour change would you see at the end point of the titration?
)’é,!{d ()

(1)

ko JpEanae..

ResultsPlus

Examiner Comments

Whenever colours change in a reaction, no
matter what the context, it is always the
change that candidates are expected to give.

Question 2 (a) (ii)

Many candidates did not appreciate that propanone merely slows the reaction rather
than stopping it completely. The second mark was awarded as a stand-alone mark so the
majority of candidates who scored one out of two did so here.

(ii) Explain why it is necessary to titrate the samples immediately after they have
been withdrawn from the reaction mixture. State the effect, if any, on the titre if

this were not done.
(2)

5\1,\0 t’"‘?—,—ﬁc.)r;.m;. veotlien.  contrames. . .. The. Hlve  stweuwld
ve . less  Hian  the  octoel dibee o ok

%
Results¥lus
Examiner Comments
This answer shows complete understanding, clearly expressed.

10
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Although this candidate understands the slowing of the reaction, the purpose of the
titration has not been understood.

(i1) Explain why it is necessary to titrate the samples immediately after they have
been withdrawn from the reaction mixture, State the effect, if any, on the titre if

this were not done.
(2)

ARLaMay b Lo ples m% o
hitee, mawtd \nereagt  becanse mar @ 0&’14’ votanme, OF hﬂ_drwm: ace
e d bt agoded,

ResultsPlus

Examiner Comments

Here is a good example of the candidate needing
to visualise doing the experiment to get a feel
for what is happening in the reaction flask.

1) CAPII WIlY IL 15 HITUEHESALY W LILAlc UIc STUILIPICy HILEITEUIALTLY allCl Uiy 1ave
been withdrawn from the reaction mixture. State the effect, if any, on the titre if
this were not done.
(2)

M AN voletils . ‘.IUVMOL'\j cncho.. M\ua w_iU_L

ResultsPlus

Examiner Comments

The candidate has little understanding of what is
happening in the flask when propanone is added,
but gets the second mark as a stand-alone credit.

GCE Chemistry 6CHOS8 01
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Question 2 (b)
If candidates lost marks here it was because they did not make it clear that
halogenoalkanes are insoluble in water. This point is elaborated further below.

This answer shows that the solubility of the halogenoalkane in ethanol and in water has
been considered. The candidate truly understands the system.

r

(b) Suggest why it is necessary to use a solvent of aqueous ethanol rather than water
alone for this reaction.

(n
B"-CM\ e, AN-chloye- 2- ww\r\—ﬁ\ lav'-& &?M-c, A8 tnse\uble
L ae e o colable Jn & bawmal - &

| — g M Tois . is.. Mena . b bfw‘\—s o Ortnk
o Le cwdes o \ese o @ e o M

PSR- [ S PRy TSRS, R TSRS RO . | ERREYL AR, e

<J\/7 ResultsPlus

Examiner Comments

Phrases such as 'ethanol rather than water' should
give the candidate the idea that the effect of both
substances needs to be addressed in their answer.

755 T PR JRpp—" ——— -, By

(b) Suggest why it is necessary to use a solvent of aqueous ethanol rather than water
alone for this reaction.

(1)

Agreouh e¥randl } & . feguired Lo Mok . haleoene oo con. Yoo . clisselved.

g\ﬂ ResultsPlus

Examiner Comments

This answer refers only to agueous ethanol. The
examiner cannot be certain that the candidate
knows why water alone will not suffice. To
suggest merely that it works is not enough.

12
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Question 2 (c)

The vast majority of candidates drew good graphs; sadly for the weaker answers this
produced the only credit for the answer. Candidates should be aware that the use of

fine pencil for drawing graphs is likely to make them difficult to see on the screen. The
misunderstanding of successive half-lives was common with candidates giving the sum
of the two half-lives for the second answer. Part (iii) was marked independently of this
error. Several candidates gave analytical tests for halogenoalkanes in part v; however
they had not been asked to show that a halogenoalkane is present. Others knew that the
concentration of the halogenoalkane could be changed but then said that the 'effect on the
rate should be observed'. To show first-order kinetics it is essential to state that the rate is
proportional to the concentration for full credit.

(i) Using the axes below, plot a suitablé gl'aph of these data.
(2)
L
-H A HHH
2o
Volume of
HCl/cm?®
\o
—1 BR B |- A
HH -1
1
6\ \° e Jas 4o se  Jée 70
il} . - L Ya
- Time/min
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(i) Show two successive half-life measurements on your graph and write their
values below.

(2)

Second half-life ....$.9..7. 2.9 =283

(iii) Explain how your answers to (ii) show that this reaction is first order.
(m

LLBS L RRANM P %Tﬂ\@\"\‘} ‘9: X s "l"t‘ht\"‘!w\r -

(iv) Give the units of the rate constant for this reaction,

(1)
& M&\—-aim""-* g

(v) Because the initial concentrations of the reactants are the same, it is not
possible to tell whether the rate equation is of the form

rate = k[(CH;),CCl]
or of the form rate = k[OH™]

Suggest a further experiment which could be carried out to show that it is in fact
first order with respect to the halogenoalkane.

(2)
ke ety e X o e Q- . L\mLoﬂ emso\leane - TRe.

ol e\ Adew le -

g\ﬂ ResultsPlus

Examiner Comments

This is a good answer which shows the successive
half-lives very clearly on the graph and which
makes the examiner's job very easy. The answer
is crisp and unambiguous throughout.
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(i) Using the axes below, plot a suitable graph of these data.

2)

Volmnc' of

HCl/em®

T R W20 1€ 38 AT WO
. 16

Timer’ mm

MT T T ' e® 4T
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(ii) Show two successive half-life measurements on your graph and write their
values below.
(2)
First half-life ... A% M.

Second half-life ... ggg

(iii) Explain how your answers to (ii) show that this reaction is first order.
(1)

The. . [ij— ife.  rewaaius  fhe sl - Voluwe bas uo. e}/lat

%m& e b !’m&.ﬁﬁﬁ wnﬁf[ .. S le. fo fall o

fbﬁd,l o,
{w} Give the units ofthe rate constdnt for this reaction. h.a.lj,
(1)

ol e

(v) Because the initial concentrations of the reactants are the same, it is not
possible to tell whether the rate equation is of the form

rate

k{(CH;);CCl]

Il

or of the form rate = k[OH™]

Suggest a further experiment which could be carried out to show that it is in fact
first order with respect to the halogenoalkane.
(2)

eep e concentm oo &j» {on) Lo.%ﬂ_mm

s

a2 Kl e fﬂh feo.dwv e v hu,mq;’.

il % \ bt
w{ff o fesilean ..-,______%CHL,_\C.),%, e he ::,.l J A Y SR €0 F\&FD(’J-Q(

<J\ﬂ ResultsPlus

Examiner Comments
his is an example of a candidate who has
interpreted the successive half-lives as being
the sum of the two rather than the individual
values for one followed by the other. Apart from
the incorrect units for the rate constant the
remainder of the answer is good.

16
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Question 2 (d) (i)

This question was answered poorly by the majority of candidates. They did not appreciate
that the initial reaction mixture has a pH of 7 because it is water and halogenoalkane only
so that no extra hydrogen ions have yet been produced. The numerical value of the pH was
required,

The answer 'neutral' is not a value for the pH, although it was a common answer. This
candidate says that there is a lack of hydrogen ions and hydroxide ions which, if it means
none, is not true.

(CH3);,CCl + H,0 = (CHy):2COH + H' + Cl

(1) Suggest what the initial pH of the mixture would be. Justify your answer.
(D

e ?H "-'{» nihire  ° u\_h;\au:j\ e ke sem@
e, Vel reabwl o epnaller . nesbal | dae
- » b .
¥ ol OF P b iuald U-E 687 e o~b BT o whin
ol AlErmiine T pi of  wanBiee,

g\ﬂ ResultsPlus

Examiner Comments

Since the pH of neutral water varies with
temperature the word 'neutral’' does not
necessarily mean pH 7. Further, if there are no
hydrogen ions at all the idea of pH is irrelevant.

(CH,);CCl + HyO — (CH;3),COH + H' + CI

(i) Suggest what the initial pH of the mixture would be. Justify your answer.
(1)

PH, = 7. E‘t’r‘e——f&'—nﬂ{g—m‘ﬁ—t __nﬂﬁc*rt’..f.?f(‘_.. no. H 1_ Jormed Lo .
colter. the. _pH ab. . this. _5{;-.3:3_ _

g\ﬂ ResultsPlus

Examiner Comments
he candidate has given the value of the pH. There is
also a recognition that no H* ions have been formed
as distinct from no H* being present, in other words
that there is only water and the halogenoalkane
present. Therefore this answer scores.

GCE Chemistry 6CHOS8 01
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Question 2 (d) (ii)

The majority of candidates were unable to visualise the reaction system and did not
therefore appreciate that in water the concentration of hydroxide ions is very low.
Nevertheless the reaction of the halogenoalkane in water is still rapid. Therefore the

rate must be independent of the hydroxide ion concentration. There was a good deal of
speculation about one ion neutralising another, or other reactions which were not possible
given the initial reaction mixture.

(i) The pI[Eapldiy Ialix-lu 2 or lower. 'prlaln why this confirms that the rate of

the hydrolysis of 2-chloro-2-methylpropane fs independent)of the hydroxide ion
concentration in the reaction o

(CH;),CCl + OH™ = (CH3;COH + Cl
(2)

Becauwie  Woler Mssoctalos N iy S prodis ce
N _kum.nmw\be.&o_;?_ onT loent Nenee  concenialion
dgi on. s \esmd s~ W te Aot condkesk. &s‘m
dependent on OWNT tencenloaNon A% el e

e\owunre O Dowvan. \::mt Limce. P\‘\ Q-..,o.{b .:Mﬂ N ww_c.M
GeccHom \.—qu\(.. C\oce \&'\'lmpe&e

{111y Accnmino that the reacrtinn rate finllawe the rate aomiation

<J\/7 ResultsPlus

Examiner Comments

This candidate has understood the main point of the question.
Although the phrase 'the concentration of OH is less' is not entirely
clear and the charge has been left off the ion it is still the case that the
system has been understood and is thus worth the two marks given.

18
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(ii) The pH rapidly falls to 2 or lower. Explain why this confirms that the rate of
the hydrolysis of 2-chloro-2-methylpropane is independent of the hydroxide ion
concentration in the reaction

(CH),CCl + OH™ — (CH;);COH + CI-

(2)
It'."' k"* " \e J ),i 4 {4 = e I} { " o ll"" .ll-fl.i.l'rj . er r'll |{J:lr|7 Lo K;’T"-‘
o P P o o = _I’IL-'-'.: ! |¢ I P }"'_'.’, (r" { '(f. L *
lr| {5 r( ¢4 Hﬂl L ;I £ L4 af 2 # ‘{“ [ 4 & p 8
P LA B ;J.l 14 (! M I l‘rl“‘é" ."' ff,'{..v' @ I .‘r"jl Ilr ¢
e 7 f
ﬁb -|_|r.'x._- \hle  [ow
.y'lll
g\ﬁ ResultsPlus
Examiner Comments
This answer simply repeats the question.
'Therefore' is not linked to any statement of the
initial hydroxide ion concentration.
(ii) The pH rapidly falls to 2 or lower. Explain why this confirms that the rate of
the hydrolysis of 2-chloro-2-methylpropane is independent of the hydroxide ion
concentration in the reaction
(CH;3);CCl + OH™ = (CH;3),COH + CI”
{2)

LCcrw.A-e. .OH.. ».sl

| i G"&"Qt"‘w{“ ‘l" ’H»ﬁ’ L\a-l\ Mo, c.QLCam LF '

1r~noQ.v-cCo M ’%\0‘,‘5 _"uJL_.,J q"f,{ VH
| e (s

ResultsPlus

Examiner Comments

This answer is an example of many that explained
why the pH falls but not why it falls rapidly.

GCE Chemistry 6CHOS8 01

19



Question 2 (d) (iii)

This question asks for the equation of the rate-determining step when hydroxide ions react
with 2-chloro-2-methylpropane. The two comments given below illustrate some potential
pitfalls, but the majority of candidates did well in this question.

This is an example of a clear answer to the question which shows a balanced equation.

(iii) Assuming that the reaction rate follows the rate equation
rate = k[(CH;):.CCl]

write thé equation for the rate-determining step.
_ ot -
(0, (G ——s (Cm),¢* +

g\ﬂ ResultsPlus

Examiner Comments
It the requirement of this question had been to show the
arrow it would not have scored full marks. The C-CI bond
would have had to be shown with the arrow going from the
centre of the bond to the chlorine atom. This is not relevant
to the marking here but is important in general.

(iii) Assuming that the reaction rate follows the rate equation
rate = k[(CH,);CCl]

write the equation for the rate-determining step.

s i .
HC—C-l 4O — HSC-CIL“’ + CL +OH

|
C.H3 CH 3

<J\ﬂ Results+lus

Examiner Comments
his example scores zero for two reasons. Firstly the hydroxide ion
should not appear. Although it is shown on both sides of the equation
and has done nothing it is nevertheless irrelevant. It is not involved
in the rate determining step and should not be there. The charge
on the ion is also not clear. Either one or the other would not have
prevented credit in this answer, but both of them together do.

20
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Question 3 (a)

This question tests the understanding of the processes involved in organic synthesis so is a
thoroughly practical question. Many candidates scored well although there were some parts
which attracted few correct answers. In the second part of (ii) many candidates implied that
the reaction goes to completion whereas it is an equilbrium. In (vii) the question asked why
anhydrous calcium chloride was added in step 8 of the preparation. The question should
have referred to step 7. This regrettable error had no effect on the answers that were
offered for this part of the question. No candidate commented on any confusion. Relatively
few candidates knew that wet organic liquids are cloudy but dry ones are clear. There was
also little understanding of the function of anti-bumping granules in providing a surface on
which bubbles can grow and therefore prevent sudden violent boiling of the liquid. However
at least one candidate knew that this phenomenon is called succussion.

(a) (i) Explain why the concentrated sulfuric acid is added slowly with cooling.

CTaise 18 brcasmant Ml weagktora VTaWM
wcL . t..'&(..ﬁ“l‘l('h/\-‘g ™ B

(i) Explain why the mixture is heated under reflux for about 30 minutes,

(2)

Under reflux .. &0 Maak e Mi)‘t)"‘-‘% s‘.)\l:ﬁt"- "‘-CDJ(' e

C.\m\'a-rnk M c,/amf C...
For about 30 minutes.. d& bd?l"./\, -‘J‘\ﬂ__, M e

GCE Chemistry 6CHOS8 01
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(iii) What is the main function of the sulfuric acid in this reaction?

(iv) Suggest the identity of two impurities that might be present in the crude
distillate from step 4.

& “z‘o‘““
I.ufm-"t;-e. conn Yo wq}c(;:

(v) What data would you need about propyl ethanoate to be sure that the instruction
in step 5 to discard the lower layer is correct?

(1

(vi) Step 5 requires that you release the pressure at intervals, Explain why the
pressure in the funnel increases.

(2)
{,nc&d’*‘-l‘b““""“)
H’L &sn.‘ X, amd . . Co 3 10&

(vii) Explain why anhydrous calcium chloride is added in step 8 and state how the
appearance of the liquid changes when this stage is complete.

(2)

<J\£Z ResultsPlus

Examiner Comments

This candidate understands a good deal of the craft skills needed in
organic preparations. The heating time is misinterpreted, however,
and the effect of a drying agent on the appearance of the product and
the reason for using anti-bumping granules were not appreciated.

22
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(a) (i) Explain why the concentrated sulfuric acid is added slowly with cooling.
(1)

AS b reackon is Wskde exotermec | o provent
e YRochon  MWSRwe  Gom \erComng 400 Weot
(oo 18 domng . Slow addition T3 1o pravend: o

| ViNolowd  YeOLR oV

(if) Explain why the mixture is heated under reflux for about 30 minutes.
(2)
Under reflux ﬁs—&w_bfg&mttmkpwﬁd& g C\{%CDOH and  prepan— 1-0)
O yery Volshle, fue tondencar dnds back any 2P Yoo
X “—hatk Yo W 4‘{:»;&. B
For about 30 minutes. HQOW N\ 12 & lO(SQr B - o
n@ssad Yo emy€ Tan Y ceodmt ove rencted (o O onc
SolventS may not  woF vk oweY),

(iii) What is the main function of the sulfuric acid in this reaction?

(1)
IR R o8 o COTORE.
(iv) Suggest the identity of two i ities that might be present in the crude
distillate from step 4.
- (2)
cpropanz )70 And etmanoic  acrd:
(v) What data would you need about propyl ethanoate to be sure that the instruction
in step 5 to discard the lower layer 1§ correct? 7
- o (N
C Thedensity of tue  propyl edhancart 18 dwaoqulol

}aJQ.:.
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(vi) Step 5 requires that you release the pressure at intervals. Explain why the
pressure in the funnel increases.

(2)
e —orrrol e Cude eadal 3¢ lighy volatile,

oo 2%
_’.f‘_"sﬂ__‘.'l.\?‘&__.__ when chomg;% o e geq wote wlkh

Ana sepe  Seled drhs\nt B S-Qpcuoda‘ Runnael,

'Th QR&uUrQ W) oM T8 Qny acrd\upunh o an 'orcmnb
COx oy bwlcr sqrh-& ¥ —lable—funne |, Tacreoneg pregsuee,

(vii) Explam why ani:}_!drous calcium chloride is added in step 8 and state how the
appearance of the Tiquid changes when this stage is comiplete.

(2)
¥ 13 odmig ogent  cind TRMOVE  Qny

L MOTSR 34 MR Gsker . B wven Y14 8 T couplole
th_mdwola Wqued  changer —]-o ‘?C (Pear |

(viii) What is the reason for adding anti-bumping granules in step 8?

(1)

o prevent . e formaXen  of bubkles  and
Mr%j yeduce dg  ade of  gueels  spladhing

g\az ResultsPlus

Examiner Comments

This answer scores highly - 10/12. The candidate clearly
understands much of what is involved in this preparation. The
reaction is an equilibrium but the implication in the second part
of (ii) is that it can go to completion, which is incorrect. In (vi)
the second part of the answer is good and would have scored full
marks but for the incorrect statement about the ester at the start.
Unusually the reason for using anti-bumping granules is known.

24 GCE Chemistry 6CHOS8 01



Question 3 (b) (i)

Many candidates were able to calculate the required amounts of ethanoic acid and propan-
1-ol used in the experiment. Some, as illustrated by the third example below, made no
reference to the volumes of each compound used in the preparation, so came to the correct
conclusion but by spurious reasoning. A few candidates answered to an absurd number of
significant figures - some as many as seven.

This example gives the correct answer to a sensible number of significant figures.

(b) (i) Use the data in the table below to show, by calculating the numbers of moles,

which reactant is in excess.
2)

Substance Density/g cm™ Molar mass/g mol™!
Ethanoic acid 1.05 60.1
Propan-1-ol 0,804 60.1
Co neew e Wow o o.cu ’
-3
“Lb‘l‘i‘Q e L% -l{ Cnt\‘c}\ ﬁ \'r::.'")_ o ALVW\
v £ ¢ . Lo\ % el
] T
Sox \' T W7 n\W_ e \TL7 xte™ ol &

~ [o- 874 moles)
- [O Caﬂc_mk-}h\r{o vy u{‘ tx'LCu 1'\-0{_

meles ob alabelin gy
e cA~ L =

o\

-
o % Ly Bxle Y i
R - \ 3-‘;‘& w \e vwiel  amn

0669 wules) -

'?b’{-\mw't ot T U € 5 Cess RPNRTRLP'S ST

g\ﬂ ResultsPlus

Examiner Comments

3

Examiners need to be able to follow calculations
so candidates need to say what they are doing.
The candidate has done so and has also made it
very clear what the answers are.

OO ResultsPlus

Examiner Tip

Words are very important in calculations. The reader needs
to see the thought processes which give rise to the answers.

GCE Chemistry 6CHOS8 01

25



(b) (i) Use the data in the table below to show, by calculating the numbers of moles,
lwhich reactant is in excess,

L4
WL 3% 4
-&d_} ‘F‘dp “ . I-J"} ob.
Q v 4D - Substance Density/g cm™ Molar mass/g mol™
B 0‘6°q Ethanoic acid 1.05 60.1
T Propan-1-ol 0.804 60.1
Qe* Cf,’{‘s*" X hass o‘- Efannic aud = YO5 » S0 :.5:.-5%,
o
1_;;_:(_')/’\1 ,L)b MaoeS nf_;?__': = i')__-a" = 0%:[- mol e
e~ B2 © 60\
N
GO
f. : bol
Mass o Propon-l-ol = O:@sux S0 = Y029
woles = 402 _ o.6F moleh
60\
N %o elanoic aud s ercess.
O
>
?‘ ' (o)

Examiner Comments

This is another crisp, clear, intelligible

answer. Two s.f. is perfectly good for
this type of calculation.

(2)

26

GCE Chemistry 6CHOS8 01




(b) (1) Use the data in the table below to show, by calculating the numbers of moles,
which reactant is in excess.

(2),
Substance Density/g em™ Molar mass/g mol !
Ethanoic acid 1.05 60.1
Propan-1-ol 0.804 60.1 _
) ) ‘ ‘ /- éfm*_?’ M
tanoic acicl i~ S:05 I 4
? n ‘ ' 60 vl '9 mol” ! Pmee——

OO VMHSmol Crf\?'

Popan -~ \-01 - o-%o4gcm'3 - - O OVB4 molen”
GO iamo\"‘

o005 > 0034

?»\hqno‘\c, ac\cl V$ '\ excess .

ResultsPlus

Examiner Comments

Although this candidate has come to the correct
conclusion it comes through a calculation that has no
reference to the quantities used in the experiment.

Examiner Tip

This candidate has included units in the
calculation, which is always a good idea. They
show that the answers cannot be correct since
they are concentrations, not numbers of moles.
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Question 3 (b) (ii)

Many candidates tackled this question with confidence and made their intentions clear in
a similar fashion to the example given. There were some who were less assured and put
numbers in to random calculations with no explanation, so that the examiner had little
chance of following what was being done.

(if) The mass of the ester collected was 35.0 g. Calculate the percentage yield of
the ester propyl ethanoate.
Assume the molar mass of propyl ethanoate is 102 g mol ™.
P ol,t‘S & C‘ L l{‘/ LT

15
le 2

— o+ IUT el

—

NO' ok map Lt s %{WQ_J\ 1‘{1 o\l ff_,u...c_k—mu\hs -e-i.sn.L‘J
0- 66 9 wae las

= S\-3 79,

ResultsPlus

Examiner Comments

This is an excellent example of a crisp, clear,
intelligible answer. At no time is there any
doubt as to what is in the candidate's mind.

28
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Question 3 (c) (i)

Common errors in the drawing of structures such as this one are to choose the wrong
alcohol or to have too many bonds, usually to carbon. These points are illutrated below.
All of these examples have the common feature of impeccable drawing. It is a skill that
candidates need to practise again and again so that they develop an instinct for what is
correct and what is not.

(1) Draw the structural formula for the ester that is formed from the reaction of

ethanoic acid with 2-methylpropan-2-ol.
(N

3
H-C
?F Io ! R
R-C—c— 00— C-C—H
: o

Examiner Comments

his is an excellent example of a beautifully
clear structure drawn with no room for doubt
and which the examiner can assess instantly.

Examiner Tip

Candidates should try to have a picture of
the structure clearly in their mind before they
draw it, rather than experimenting on paper.
This candidate clearly does have that picture.
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(i) Draw the structural formula for the ester that is formed from the reaction of
ethanoic acid with 2-methylpropan-2-ol.

H

00 HH_é'H
|

0—-cCc-C-C

H H H

g\ﬂ ResultsPlus

Examiner Comments

H
1
- H

Although very well drawn this is the ester which
would have arisen from the use of 2-methylpro-
pan-1-ol. It was a error which was relatively com-
mon with candidates who did not score the mark.

(i) Draw the structural formula for the ester that is formed from the reaction of
ethanoic acid with 2-methylpropan-2-ol.
el

|
M3 - chy—o-c - el

~

c “ Y

g\ﬂ ResultsPlus

Examiner Comments

Also a very well drawn structure, this candidate has
made a serious error with the valency of the central
carbon. These are not uncommon and candidates need
to take great care and examine their structures critically.

(N

(1)
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Question 3 (c) (ii)

This question was answered very well by many candidates with two of the best examples
given below. There are several ways of answering this question with oxidation being the
most common. The Lucas test, involving reaction with concentrated HCI and zinc chloride,
was offered by at least one candidate who scored full marks. A surprisingly large number

of candidates opted for the iodoform reaction, which of course works for propan-2-ol but not
for propan-1-ol. Sadly they did not score any marks.

(ii) Suggest a simple test-tube experiment that the student could carry out on the
original alcohol to see if the suspicion could be correct. Give the reagents used
and the expected result for both propan-1-ol and 2-methylpropan-2-ol. Explain
why the results are different.

)
oA Ge e Ma Ot is. edded
[N
e alcabiol eomde

ot chho ke, TRe ecotohon lwxny P P\e
e coloonless. . . . Pex OO G A N ol 2w v
Pw?lf- For o Podome by L PAEP. R ol =

B {00 /¥ WY 7 S TSN Y-t € Wy PPNL AP
Lds otk et ke calewsless. 07T 0 S ke i acry. aliohd
LCovere k. b oxcised sl Ban. ytamenes P.wrﬁrz{.&' |

+1uUS

Examiner Comments

This example uses potassium manganate(VII) as
oxidising agent and goes meticulously through

the steps needed to score the four marks. The
examiner is left in no doubt as to what is intended.
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This candidate was lucky in that the first part of the answer about ester production was
irrelevant - it did not contradict anything written later. The answer goes on to give a
textbook answer to the question which is clear and well worth its four marks.

(if) Suggest a simple test-tube experiment that the student could carry out on the

original alcohol to see if the suspicion could be correct. Give the reagents used

and the expected result for both propan-1-ol and 2-methylpropan-2-ol. Explain
why the results are different.

)
Toodas Ao dffetenale  behween Profon-\-ol ond 2 ety progon-2-0\, odd
edarnic Bad o eet %olc.dmh,hct‘h&ﬁmegw.m Q(..u!‘ij Smell . Waw
(eock. e Pogan-i-of widh oddfied K, 00, et Femene & ddute
Sulpwusic asid, e colew.. cromaes gfomec&c_h cgemn. Bk uwhen
Awedd plagon 2ol in (eated i oaddied KOO, et ik
M sk gdve. h...m.\n.u(..m:nﬁr.. Pecaade ¥k w o.r\u\ﬁo&.j EAVEIN S ve- §

T doanck onidised Ao goe she. (ol . hange , whem Yo pojan-i-o

8.0 PHamdy  olCehe) and $ dned  ondide -_aM_o%_.udw-( _c_hauhe._

<J\ﬂ ResultsP

Examiner Comments

his clip is included as a warning that candidates should avoid giving
two answers when one is wanted. If, as here, the answer is correct
but irrelevant, there is no consequence. If the initial answer had been
incorrect or contradicted the second, there would have been no credit.

(ii) Suggest a simple test-tube experiment that the student could carry out on the
original alcohol to see if the suspicion could be correct. Give the reagents used

and the expected result for both propan-1-ol and 2-methylpropan-2-ol. Explain
why the results are different.

(4)

A audibidd ¥ ¢t o e alehol
S e ke oraqe B qreem i

el k&S0 2emeyl pobas

g\ﬂ ResultsP

“IuS

Examiner Comments

This is a typical answer that does not go right to the end - everything
is there apart from the reason for the difference in behaviour of the
two alciohols. The examiner will suspect that the candidate knows - but
examiners do not guess. Candidates must make their answer explicit.
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Paper Summary

The examples quoted have been chosen to show some of the best characteristics of answers
received, as well as some common errors. If candidates give careful thought to these points
and put the recommendations into practice, they will score more marks in an exam. Much
more important is that, they will have a much better understanding of the 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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