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Introduction

The style and standard of this paper was similar to previous series; all the questions proved accessible
to well-prepared candidates and there were many excellent papers. While familiarity with past papers
was an evident benefit, the best responses were informed by the laboratory context of the paper.

The standard of the numerical work was generally high although a substantial minority of candidates
were unable to distinguish between significant figures and decimal places and many candidates persist
in the practice of using rounded intermediate answers in a calculation sequence.

Similarly, a number of candidates proved unable to draw clear accurate diagrams of chemistry
apparatus. In a number of questions, candidates had clearly failed to read the question with sufficient
care and offered answers that were excluded by the terms of the question.
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Question 1(a)(i)

This is a straightforward question assessing knowledge of the test for ammonium compounds.

Observauon

Test

(i) Warm 50[](] X vnlh dlluic
§OC'L4 [Tl ijdu_&‘?vrdﬂ
350& E‘cm '

Add aqucuus bdnum

. K [N L T

A g,as was wolved \'thCh
turned damp red litmus
paper blue.

(ii)

Plus

Examiner Comments

The word ‘solution’ is not strictly necessary as it is implied by
the use of ‘dilute’ in the question.

Test
(i) | Warm solid X with dilute

| NaoH
|

Observation
I . .

| A gas was evolved which
turned damp red litmus
paper blue.

l

(i) | Add aqumus bdrlum

i L o~ ur

Examiner Comments

This candidate has correctly answered the question using a formula.

Inference

Ammonia is formed so
the ammonium ion is
present.

X contains either

.

| Inference

: Ammonia is formed so
| the ammonium ion is
| present.

|
1 .
| X wnldtm cnlu,r

Examiner Tip

Any formulae used must be fully correct.
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Question 1(a)(ii)

This question involves the use of barium chloride solution in the test for sulfate(Vl), sulfate(lV) and
carbonate. Candidates lost marks quite frequently by giving as their answer the ion already identified
on the question paper.

S TEATE R LT |

, (i) | Add aqueous barium : X contains either
| chloride to a solution of X. mhﬁ‘@ sulfite (sulfate(IV))

or

| oecoitote sulphate
covbongte

(iii) I Add dilute hydrochloric . A gas was evolved which | Sulfite (sulfate(IV))

us

Examiner Comments

This is a fully correct answer although note the use of the
obsolete spelling of sulfate.

S |

(i) | Add aqucuus. barium | | o X contains either ‘
chloride to a solution of X. ,{'{« Lol (e Pﬁ@f sulfite (sulfate(IV))

or
Precn‘.’-{fﬂﬂ(@ ebsesd | .g:c‘)-;;'
or |

808 o

iy | Add dilte hydrochloric | A gas was evolved which | Sulfite (ulfate(@v))

us

Examiner Comments

The candidate has used correct formulae but given as one answer the
information given on the question paper.

Examiner Tip

Read the material provided carefully.
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DD LA LK, . | |
(ii) .ﬂ:ﬁd z}é}ueous bz;rigm f_x - __}i cégtai_n;eit_h_er o
chloride to a solution of X, Niite :\:Iﬂle (sulfate(IV))
Rresp L] Raniym, guldibe
or
n. Sulplode

(iii) | Add dilute hydrochloric | A gas was evolved which | Sulfite (sulfate(IV))

Plus

Examiner Comments

Note the use of ‘barium’ here. The candidate has identified the precipitate
rather than the ion present. While this error was not penalised on this
occasion, it might well have been.

Examiner Tip

Make sure that you answer the question that has been asked.

Question 1(a)(iii)

After the addition of barium chloride, hydrochloric acid is used to distinguish sulfate, sulfite and
carbonate, all of which give white precipitates. When identifying a reagent, formulae or oxidation
numbers must be correct.

PYoc \weeel . LOYDONTaTE

(i11) | Add dilute hydrochloric A gas was evolved which | Sulfite (sulfate(IV))
acid to the result of i confirmed.
[ test (ii). [ Saerar Ao nicle

(W60, + Bact = WML +Ba BOG
s

fiv) NMiserrihe a furthsr choamical teet nat inualvine indicatare that van conld nee tn

+IUS
Examiner Comments

Examiner Tip

This paper is intended as a test of practical skills. An
observation column must be completed using observations.

The identity of the gas is an inference.
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| |8

(iii) | Add dilute hydrochloric 1 A gas was evolved which | Sulfite (sulfate(IV)) |
acid to the result of | . Hue . | confirmed. |

test (i), +orm S ‘) m& 'I\)(MU._C |

in.IPOJ red ond | |
| [ Mo e gy

L  — —

Examiner Comments

The inclusion of the ‘bleach’ observation negates the colour change of the
litmus (an ‘allow’ in the mark scheme) as it indicates chlorine.

v T

(iii) | Add dilute hydrochloric A gas was evolved which | Sulfite (sulfate(IV))
acid to the result of twvng pefallium confirmed.

test (ii).
Aicwromage (V) fram

ovangl 1 qQiben

us

Examiner Comments

A fully correct answer.
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Question 1(a)(iv)

The best answers to this question demonstrated an appreciation of the need to describe the practical
stages of a test, identify the reagent used and summarise precise laboratory observations.

(iv) Describe a further chemical test, not involving indicators, that you could use to
confirm that ammonia is formed in part (i).

test. . Add !%ﬁ_almd@?u'@_w'@ o R
Result ... W'If ‘?"’W'LUJ (o b{ See . TL‘:'D S(?L,ow'ﬁ “’LL
(,w,_q_ 2 f.. Nits .

(2)

us

Examiner Comments

. . Examiner Ti
The reagent must be correctly used in this test and the lack xami 'P

of precision costs the first mark. . C
P How a reagent is used is significant as well as

its identity.

(iv) Describe a further chemieal test, not involving indicators, that you could use to
confirm that ammonia is formed in part (i).
(2)

Tet USe damp ks red Linmvs  papec

Result . ..L'.‘{C"W"l : fﬁf-!" f"fm AS . Pprx %Uf‘/}g blua -

us

Examiner Comments

Examiner Tip

The question very specifically excludes the use of indicators
as a valid response.

Read the question carefully.
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(iv) Describe a further chemical test, not involving indicators, that you could use to
confirm that ammonia is formed in part (i).

T
{l'i

Test . Deformite Tre smel %Fi’ﬁu‘)ﬁ the mowth o Ve ferffube rear the nase .
Result . A Mﬁw Imell 18 M ZDP’EEW

Plus

Examiner Comments

A chemical test is required. Smell will not do here.

(iv) Describe a further chemical test, not involving indicators, that you could use to
confirm that ammonia is formed in part (i).
(2)
Tast Al s rvn, ?‘%.'/ , Na ok aolele sl  0rel Apay, AR

) e  Branes
Result .. NN}* v ie R 11448 B8R0 1 0 AP BR BT 4 AR A AP 1 AR 1] e 1 A RS 188 t ‘

Plus

Examiner Comments

The nitrate test was a common error.
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(iv) Describe a further chemical test, not involving indicators, that you could use to
confirm that ammonia is formed in part (i).

i
‘ ?\mc& (2)
! Test % 3\&55 rgk Lﬁ&k n.concem rﬁc& L\jc&(qi‘\ oF\C dm 'H'\l M’H‘

n\n T m"ﬁd‘ M‘l gos

Resuml\\*«f_ “Emma,s Are. J\\‘“rm&k-

Plus

Examiner Comments

A clear and comprehensive correct answer.

Question 1(b)(i)

Identification of a cation from a flame test observation requires precise knowledge of the standard
colours. Ideally the formula of the ion should be given but the charge must be correct.

\vy

Test Observation Inference

(i) | Flame test Brick red (yellow-red) The cation in Y is
flame, ' :, +

FEHY Canths Kaat a sarmnla nf Varane himmad anhalé Watar ia meadiisnad

Examiner Comments

Ideally the answer should be the formula of the calcium ion
but it must be fully correct.
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LW vy
i . | . ) [ . ]
! lest Observation Inference :
} e — I b ’ . |
. s - . . , s |
(i) | Flame test Brick red (yellow-red) The cation in Y is |
flame. . |
(@l o | Showdivm
mti— - - - e FEE——
fin ’ Mantly haat a camnla af I Varmanr tiirmad anhalt Watar ie nradinad |

us

Examiner Comments

Here and elsewhere in the paper alternative answers can only score if they

are all correct. ,

Examiner Tip

Multiple correct answers will score but do not offer two (or more)
clearly different answers.

' [ , T : ]
Test I Observation | Inference l
(i) | Flame test Brick red (yellow-red) | The cation in Y is '
| flame. |
| | eca .t |
| | 4 1
TETAY (1"1“l|u 'P\nf.ll a camnla ni‘ Varnare llu-nnfl r-nha!! Watear ;1.: nrnl‘n(w‘{l

us

Examiner Comments

This answer scored the mark even though normally the number comes
before the charge.
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Question 1(b)(ii)

The test for water using cobalt chloride paper was not well known and a surprising number of
candidates gave red rather than pink as the observation.

L AT e

(ii) | Gently heat a sample of Vapour turned cobalt Water is produced.
Y in a test tube, testing chloride paper from blue Y contains water of
any vapours evolved with | to crystallization.
cobalt chloride paper.

opint

(iii) | Heat the sample of Y in Brown gas evolved. Gas is

us

Examiner Comments

Correct answer to a simple, factual question. Many candidates
chose red, which was allowed.

Question 1(b)(iii)

The thermal decomposition of group Il metal nitrates was well known; the common incorrect response
was to identify the brown gas as bromine.

1
(iii) | Heat the sample of Y in Brown gas evolved. ! Gas is
the test tube. |
| NO,
|
|
fisxd | Cantinna ta haat fha % (iag reionited a elowine Mae ie

Examiner Comments

Again, name or formula are acceptable answers when identifying
a substance.
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Question 1(b)(iv)

Most candidates knew the test for oxygen.

(iv) | Continue to heat the Gias reignited a glowing | Gas is
¥: s of splint.
sample of Y. spli ] 0.
! v

-

fus

Examiner Comments

A typical correct answer. Note the use of the formula; the name would also score.

Question 1(b)(v)

The majority of candidates knew that nitrate was indicated by the preceding tests although not all
knew the formula of the ion.

(v) Identify, by name or formula, the anion in Y,

Nitate (No;»)

fuil Give the farmula nf V (ane male of V cantaine ane male nf water nf

us

Examiner Comments

Either name or formula would do to score the mark here.

Examiner Tip

If name and formula are used, both must be correct.
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Question 1(b)(vi)

A number of candidates seemed unfamiliar with the representation of water of crystallization in a
formula.

(v) Identify, by name or formula, the anion in Y.
(1)

Nos ™~

(vi) Give the formula of Y (one mole of Y contains one mole of water of
crystallization),

Co [P\{ 03)1 )

us

Examiner Comments

This was a common response; the candidate ignores the mention
of water (of crystallization) in the question.

(v) Identify, by name or formula, the anion in Y.
(1)

nirate |_ﬂl‘1 '
(vi) Give the formula of Y (one mole of Y contains one mole of water of

crystallization).

Ca(NO3)2 *Ha O

us

Examiner Comments

A fully correct answer.
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Question 2(a)

Most candidates knew that the standard test for alcohols involved the use of PCl, but some spoiled
their answer by using solutions. The most common error was the use of oxidizing agents, which would
react with other functional groups.

2 (a) The organic compounds propan-1-ol and propan-2-ol are isomers. Propan-1-ol has
the structure CH;CH,CH,OH and propan-2-ol has the structure (CH;),CHOH.

Describe a test and its expected result to confirm the presence of the <OH group in
propan-1-ol or propan-2-ol.

Test &QEQ Pl

(b) When propan-1-ol or propan-2-ol is heated to 170 °C with concentrated sulfuric acid,

Examiner Comments

A fully correct response. Note the additional correct but non-
scoring information which does not affect the mark.

2 (a) The organic compounds propan-1-ol and propan-2-ol are isomers. Propan-1-ol has
the structure CH;CH,CH,OH and propan-2-ol has the structure (CH,),CHOH.

Describe a test and its expected result to confirm the presence of the ~OH group in
propan-1-ol or propan-2-ol.

Result A CZW’OR;FFOPQM would he. QHQ*M.(X 1. };ofA m[: H\( Nactions

(2)

(b) When propan-1-ol or propan-2-0l is heated to 170 °C with concentrated sulfuric acid,

to be described.

Examiner Tip

Keep in mind the laboratory context of this paper.
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2 (a) The organic compounds propan-1-ol and propan-2-ol are isomers. Propan-1-ol has
the structure CH,CH,CH,0H and propan-2-ol has the structure (CH;),CHOH.

Describe a test and its expected result to confirm the presence of the ~OH group in
propan-1-ol or propan-2-ol.
(2)

Test .. Arsl acwh{uzoi K. Cf 0,?_ o }'ﬁmﬁﬂno(,
Result .. Ofﬂ(ﬂz coler .. Cf/lﬂr’\ﬁﬁ)' A2 Gresn.. dutx ‘EO Prejence of
9

N\.IP

(b) When propan-1-o0l or propan-2-ol is heated to 170 °C with concentrated sulfuric acid,

us

Examiner Comments

Examiner Tip

This response is chemically correct but, because other
groups give the same reaction, it cannot score full marks.

A test must be specific to the group involved.

Question 2(b)

Most candidates were able to describe a suitable test (and its result) for an alkene. Many were unable
to identify the type of reaction involved in its formation from an alcohol.

(b) When propan-1-ol or propan-2-ol is heated to 170 °C with concentrated sulfuric acid,
propene is formed,

Name the type of reaction that has occurred in the reaction with sulfuric acid.
Describe a test and its positive result to show the presence of the C==C bond in
propene.

Type of reaction . [\C”Ld‘mg%% WLC”{‘,‘QVT e
Test Af{d QCEE{F(\ Qd f"*tOxSS Um P‘Qﬂﬂaﬂ?qb’la{?
Result . fO IS PWWC{

Plus

Examiner Comments

3)

The reagent is correct but, instead of an observation, the
type of compound formed has been identified.
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(b) When propan-1-ol or propan-2-ol is heated to 170 °C with concentrated sulfuric acid,
propene is formed.

Name the type of reaction that has occurred in the reaction with sulfuric acid.

Describe a test and its positive result to show the presence of the C=C bond in
propene.

Type of reaction .. ~Sehydsation—Fehydrogenatron  k \imination

Test Add bromine water

Result The brown soluhion will ecome Lolourless

Examiner Comments

A fully correct answer.

Examiner Tip

When describing a colour change, it is good practice
to give the start and finish colours.
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Question 3(a)

There were many excellent diagrams. Drawings do need to show working apparatus so care does need
to be taken to show the parts of the apparatus (e.g. the barrel and plunger of the syringe as separate
parts) and to avoid representations that could not possibly work in practice such as a delivery tube
passing through the wall of a container, syringe plungers too short to fit the barrels gaps in a gas-tight
system or blocked systems.

(a) Complete the diagram to show how the gas was collected and its volume measured.
(2)

mealinving
oab‘mleﬂ'

Oﬁﬂ%ﬂh

aqueous hydrogen
peroxide

us

Examiner Comments

An example of a delivery tube passing through a container wall.
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(a) Complete the diagram to show how the gas was collected and its volume measured.
(2)

P— I N J’ng]]

Sj?u"nﬂ&

B b gor gus coweted)
aqueous hydrogen e vo o} the 93‘”“6‘:
peroxide \ EHOLEQS‘Q?; and. e nw.ﬂ'-'vg
of the 3“»40bw¢ b Yoken.

manganese(IV)
oxide

—— )
us

Examiner Comments

The right-hand end of this syringe is closed by the vertical line.

Examiner Tip

Practise drawing cross-sectional diagrams.
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(a) Complete the diagram to show how the gas was collected and its volume measured.
(2)

us

Examiner Comments

There is no separate plunger and the barrel appears to have
a tube running through it.

aqueous hydrogen
peroxide \

\ . Examiner Tip

Think about how the apparatus you draw would work.

(a) Complete the diagram to show how the gas was collected and its volume measured.
(2)

1/
oy ,02{ mom Kg
(ﬁ/ )"J{‘/’

aqueous hydrogen

peroxide \

A\

Examiner Comments

There is no separate plunger and the barrel appears to
have a tube running through it.




GCE Chemistry 3 (INT) 6CHO7 01

(a) Complete the diagram to show how the gas was collected and its volume measured.

(2)
o =
\m\:—:ﬂ‘—f

aqueous hydrogen

peroxide \

manganese(IV) :

oxide T
—F

Plus

Examiner Comments

A very good example of collection over water.




GCE Chemistry 3 (INT) 6CHO7 01

_

Question 3(b)(i-iv)

Almost all candidates were able to plot the points on the graph correctly but these were not always
clear once the best fit line was drawn. The use of circles or crosses to help identify the points is a
good idea. A best fit curve should be a smooth line passing through all points except anomalies.

The rate calculation proved straightforward but many candidates gave their answer to two decimal
places (1.45) rather than two significant figures. A few candidates rounded their answer but still gave
it to three significant figures (1.50).

The responses on the similarities and differences between the two experiments often omitted any
explanation of the fact that the volume of gas was the same in both cases.

(i) Plot these results on the grid below and draw a best fit line through the points.

Volume of
oxygen / cm’

60_ EE——

qo
30
20

10

1

0 20 40 60 80 I(m 120 140 160 180 200

Time /s

(ii) The rate of reaction may be assumed to be approximately constant up to the first
volume measurement (20.0 seconds in this experiment) and is called the initial
. q";;\"ralc, Use this approximation to calculate the initial rate of this reaction, giving
your answer to two significant figures and stating the units,

y
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(iii) In a second experiment, the manganese(IV) oxide granules were replaced by the
same mass of the compound as a fine powder. The volume and concentration of
the aqueous hydrogen peroxide were kept the same.

On the grid in (b)(i), draw the line that you would expect to obtain in this
experiment.

(iv) Explain any similarities in the lines you have drawn on the grid.
Use the collision theory of reaction rates to explain any differences between the
shapes of the lines.

3)

Re Qune Pow derxs ot Mmaonganese (MWYewide dne voke ot
Yecl thion WneYeases as ‘hewe cQurfuce aveao & greaker

MoYe efCedkvwe CoOWSLIO NS Yave {)'\cnce‘ _‘\\‘\o-:whlj W CYECUSATS Oy

e Yoake .

us

Examiner Comments

The graph is well drawn and the explanation of the change in rate is a
model of clarity and conciseness although it contradicts the appearance of
the sketched line. The calculated rate is given to three significant figures.

Examiner Tip

Make sure that graphs are plotted clearly and that the distinction between
significant figures and decimal places is understood.
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(ii1) In a second experiment, the manganese(IV) oxide granules were replaced by the
same mass of the compound as a fine powder. The volume and concentration of
the aqueous hydrogen peroxide were kept the same.

On the grid in (b)(i), draw the line that you would expect to obtain in this
experiment,

(iv) Explain any similarities in the lines you have drawn on the grid.
Use the collision theory of reaction rates to explain any differences between the
shapes of the lines.

(3)

TI\Q 3Q_Mra‘ {ml _ff ﬂﬂ jmf&' e Hv same_ u-JL!-ﬁ ’{’AQ lins  are
bafh steep in the by My M becmes  [e55 steep aed 25 fne
s ard  lewes ofJ at & whie f Xy pen 4g cm® | The (me OJP |
fo‘.“.”fﬂmf s stoger _ﬂ“:"‘ fit Exff_rfm* ad leals ff of kscn’ fuske

'Hm ‘Firjf apcdral a5 Tine m““?‘!-‘lf; (W) oxide fWJef tr wed fo wder £r.-.
by |_“_ er .f“ﬂw«r/ opa_and frevie: mo sife £ (eae“m,k,.ﬂﬂ cate £ reactlon
netases  and line becomes steeper. At Dryqen velume &8 o’ Lall HOe 15 used ‘P and
guaph  lewls 1. Thiy line lowls off fask as Wp0y is wed o furter

Y Cataluvete are nat nead nn durino a reaction . Onitline an syneriment tn damonetrata

us

Examiner Comments

The explanation in this example of 3(b)(iv) is over-long and repetitive.

Examiner Tip

Aim to write concisely. The space provided for the answer
gives an indication of the length of the required answer
and does allow additional space.
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(i) Plot these results on the grid below and draw a best fit line through the points.
(3)
Volume of
oxygen/cm’
60T IERENEEEEEEEREE T T T T 1] [
1 e e T S .... - . _ .. L ENSN N .. ._, st i ..,:. et .
| | 1 ot i ! i
- .
3041 i \
/f |
20-p-—— ! ' : {
NANE |
104 L]
/ am ' ‘
0 ' . | . T f ! f f
0 20 40 60 80 100 120 140 160 180 200
Time/s
(ii) The rate of reaction may be assumed to be approximately constant up to the first
volume measurement (20.0 seconds in this experiment) and is called the initial
rate. Use this approximation to calculate the initial rate of this reaction, giving
your answer to two significant figures and stating the units.
(2)

us

Examiner Comments

The points in this example are only just visible.

Examiner Tip

Use circles or crosses to clearly identify the points.
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(i) Plot these results on the grid below and draw a best fit line through the points.
3)
Volume of
oxygen/cm’
60117 11 - o [ P
’ ] 1 e R -1 } =it
l: L | ! ! e I | . | 4
| ] I | | | | | .
|'|i|' B EEEEEEEE Il | | R
50 : : . —— - i |
!...|I, T e EEEEEEEEIRES
I = .I f"! , I 1 ‘i ‘
40 i R S S - -
SESEAS RRNENAERNNASARNNAARE ANAAE RN
] NN RN NS N A NN AR
30 T . b - T
“'i': SN AN EEE SEE NS ANESE NS s
a8 NS EEEENEEEEN SEEEN AN NS ENEEEENRE A
7/ AIEEEE NN NN ] NN RN NN
20 H S NN AR e
O NSNS SR SN A
e e e e e EEE NN
10 . | I . R
: T R N AR
V SEEEEEEEE NN ! HE RN e NN
IEEEEEEEN NN RN NEENN N
04 NN | RN I . I |
0 20 40 60 80 100 120 140 160 180 200
Time /s
(ii) The rate of reaction may be assumed to be approximately constant up to the first
volume measurement (20.0 seconds in this experiment) and is called the initial
rate. Use this approximation to calculate the initial rate of this reaction, giving
your answer to two significant figures and stating the units,
, (2)
Tridel mede of vesdtion = Grodwen ok gﬂ?\\
2 a9
20.0
" 1% el 8
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(iii) In a second experiment, the manganese(I'V) oxide granules were replaced by the
same mass of the compound as a fine powder. The volume and cgge_n_trgﬂon of
the aqueous hydrogen peroxide were kept the same.

On the grid in (b)(i), draw the line that you would expect to obtain in this

EXPEI'II]'I(..]'II

(iv) Explain any similarities in the lines you have drawn on the grid.
Use the collision theory of reaction rates to explain any differences between the
shapes of the lines.
(3)
“reival
One of ¥re sitllaries of ¥e opogh v e Spmh vdwwe of ongpen
cecked  wdn & AScry . Since e game tuvoes ok woes ok \-\\Sdrog)qn

?Q.(‘Dv.'\éﬂ. were uvsed the vouwme ok ugen checked would be eitelar.
& m‘-f)a-\qu V) exide g ngq_r. ‘Fre(\\_jeﬁ%cﬁ cNSven  of  mecs\es WNerenses

nSmkef \xg?ofhoh a‘s co\Z\ﬁ.\oh ore quccacs%\ Wence  nitie) roke 0‘:.' fec.d\w
5 \'\\\5\'\?.!’ Therekeore, Scad\eh\: d} \Wne ok KvOg W skea?e_r.

us

Examiner Comments

This is a generally very high standard of answer. Note that in 3(b)(iv) the candidate states that
the ‘proportion of successful collisions increases’ as well as the number. This is incorrect; it is
the same proportion of a larger number of collisions that result in reaction, so rate increases.
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Question 3(c)

There were many excellent answers to this question and many more who appreciated that the key
point of the answer was to demonstrate that the mass of catalyst was unchanged at the end of the
reaction. The typical errors arose from a failure to appreciate the practical dimension of the question
and the need to enumerate the essential stages required. Some went to the other extreme and,
despite clear guidance in the question, insisted on giving extensive practical details of the process.

(c) Catalysts are not used up during a reaction. Qutline an experiment to demonstrate
that the manganese(IV) oxide is not used up in the decomposition of hydrogen
peroxide (practical details of the experiment are not required).
(4)

The .}‘jr—lﬁ?ﬂﬂ‘_\ . Peroxde.. Solubon. Londarnng _'Y‘_aj_ar_'m_ CW)oxide.
Oowder . be  healed  omd  lring Ane  Solukyn Yo less than
hald. Leb  dhe  Sotudion  to. teol  odf and eu«romh-

Filber  dhe  Solubon  0nd  Collect Hhe  dlfeate. Led fhe

{Mecate df] o d e L o mass s The may of
Ji’j J‘"”ml-c = fodhe  wmass o{ ._m?auu (tv) o0xde [?auu&r
USed .

Plus

Examiner Comments

Despite the unnecessary volume reduction, this is a well-structured
answer covering all the essential points with appropriate conciseness.
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(c) Catalysts are not used up during a reaction. Outline an experiment to demonstrate
that the manganese(IV) oxide is not used up in the decomposition of hydrogen
peroxide (practical details of the experiment are not required).

B —Bal souation (4)
TRerkdase OF dhe mth”““...*‘ )oxi & ang fee aquaus.

N _\V.Mj,;?.ro oo RO AL, -

wfla.

"__-Tl’;a,u..')_ Loll) ..Q.,L&fl(.f.{.'l.t .._._’u.ﬂa?ljmle Pug S0 m*(ph]?mv\ }I _“] }v

poxoxide.. and. only. leave. the 'lf"'ul':s‘ belwo. as.a s-.yu,}_

— v 3

-| _
Pla e condents ’ﬂ}‘ flag Raler owmla, P o

v -— . 1 ) % A '|:' A ¢ 'r p \ip DA
WT % Dflfl A WUowo 1 {'Hd Ao W Q\n lu [u Ty PApA
OWd  man ]r Ui (] V) Shavle haye

ﬂ*‘ O A5 6
S _L)

. \ Y Ae bt
TR Same. WAals  as. bedors

(Total for Question 3 = 16 marks) B

Examiner Comments

While evaporation rather than filtration is not ideal the inclusion of a viable separation
method was deemed sufficient to gain that mark in the context of a very good answer.

Examiner Tip

This is a practical paper so do think about the practical implications of your
answer. Evaporation will be more difficult to implement than filtration.
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(c) Catalysts are not used up during a reaction. Outline an experiment to demonstrate
that the manganese(IV) oxide is not used up in the decomposition of hydrogen
perdxide (practical dcl‘ils of the experiment are not required).
(4)

Thre—mrgarese£ID-otde——reprted—urfr—ethere—Th—purple

Nicke\ % used ag cotlyst for alkanes Yo Underge. "I'“-.[":j‘-ll'i-ﬁ! ndtion

-and to. be(ome __<_"-_L_i::_t.‘z_£".s.._._'ﬁr[‘_ﬂ_ Mags  of ,ﬂ“."l .“-"t“{‘( N S____“f”"f-i?i".f?‘f? before and

i il

aftr e expoiment and s fo be fomd fhot He nass i

- , T . 7
Cotstant. and iliﬂf:a not  chu Q. thug .i'-.[.'i’_f!-'-_»"l‘i.’»'f.i.ﬂ.'fl..e"-.q Ahot Mahgantse. L)

oxide. 1% l‘-rf::'r_ used 'u'_f i) f"f’“c decom {\( '|fl‘.(:-_:_" .r:”(ﬁ M'—'fi;r.ﬂ!‘- pEroN -"J~_.’.

Examiner Comments

A small number of candidates referred to a completely different catalyst system
in their answer despite the very specific requirements of the question.

Examiner Tip

Answer the question asked.
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(c) Catalysts are not used up during a reaction. Outline an experiment to demonstrate
that the manganese(I'V) oxide is not used up in the decomposition of hydrogen
peroxide (practical details of the experiment are not required).

(4)

Wegh e manganre (V) oxide  usng Sy vedg balane.  aod Cecod te ass,
L00d voluve . They , plm it s olaed o glass  antainer . Bdd Sec’ o€

0.080pldd” of hdrocey @il o e cooical  flagk  with stapper ancected

o godided sy . Phe de . gase  Gitdter  eqaining S mampore (V)
Wl we e oniel  flagk  and achvate 1}: _sthpatich _mm.-Ja’rrlg

crd e Ay vdve of O Gllorred ey IOmﬁg \ When iy feacton stops,

oo Ny qlasgcontainer  Eroon the

i i ﬂas& R S r PRl e S SRR
L(Sf\fj e %’ Mﬂ” (Total for Question 3 = 16 marks) (‘

o T N0, @n be oragued b
ffdﬂﬁﬂrﬁf‘ﬂ " vts o hq;urmfj tylindo-, Re cord 4}-‘, mMEs  and t’de 9&/\:’
Coomp o -Ha-‘i("ﬁrm e ChorE  In Mg ond \K-'(Ur’he Hr— e
Jab oF veroprese (V) Oy | tos—(albitongt b fore  and  IFier ‘\'he Cactia)

"i‘}"‘ Prewes tha  Marganse (V) oeidp s oof o NRed Up in 1, degonpositin o
ﬁ -

B us

Examiner Comments

In this example, exhaustive experimental detail
is included while key steps are omitted.
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Question 4(a)

Most candidates appreciated that the degree of accuracy specified could only be provided by
volumetric glassware. It is extremely useful for candidates to know the tolerances associated with the
glassware used in the laboratory.

(a) Suggest the apparatus most suitable for measuring the volume of ethanol to an
accuracy of * 0.1 ecm® (step 1).
(1)

| (Y Fynlain whv it ie naceeeary tn nre.can! the hromine (eton 1)

Plus

Examiner Comments

Volumetric glassware provides the required accuracy.

(a) Suggest the apparatus most suitable for measuring the volume of ethanol to an
accuracy of + 0.1 cm? (step 1).
(1)

% B __i\_’\cﬁm_nﬁc‘.\jd;w?um
|

M\ Fynlain whv it ie necseearv tn nre.conl the hromine (aten 1)

S

Examiner Comments

A measuring cylinder is insufficiently accurate.
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Question 4(b)

While most candidates appreciated that pre-cooling a reagent was necessary due to its volatility,
answers in terms of the thermicity of the reaction were still quite common. Candidates often
regarded the answers of 4(b) and 4(c) as inter-changeable.

(b) Explain why it is necessary to pre-cool the bromine (step 3).
(1)

BecausSe 1+ s 4 wolgble Iy gund tnat Can  tuaim mio

QeS| Ve eaSy CaSalp ,  dmd at a.  low  Fempictute,

us

Examiner Comments

A satisfactory answer but note the repetition.

Examiner Tip

Avoid spending time reiterating the same point.

(b) Explain why it is necessary to pre-cool the bromine (step 3).

> keep o im L ,ﬁfictiuuic-q ke

T

Examiner Comments

This is a perfectly acceptable formulation of the correct answer.
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(b) Explain why it is necessary to pre-cool the bromine (step 3).

)

- o (1
Koaction s foo vserous Petoo] dhe hiombe
_fC ?“Q,L’er«'ﬁ _H\L Mowtion 1o ke oo x--,_‘-jmxo&ts_

Plus

Examiner Comments

This candidate focuses on the subsequent stage of the process, ignoring the
‘cooling on mixing’ which is the subject of the next question.

Examiner Tip

Glance through the parts of a question to ensure
that your answer is in the appropriate place.
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Question 4(c)

While most candidates gave straightforward, correct answers to this question on the need to cool the
reagents on mixing, there were still some who were evidently not considering the practical sequence

when framing their answer.

. (c) Suggest why it is also necessary to cool the mixture while adding the bromine

‘ (step 3).
f (1

The veachions oy be exdnermic, causing . Yoe . temperature
& the Cock Yo v & nNor Codled .

(d) Draw a labelled diagram of the apparatus that vou would use to heat the mixture

Plus

Examiner Comments

A good answer covering the essential points.

(c) Suggest why it is also necessary to cool the mixture while adding the bromine

(step 3).
()

B’U‘?"h-m:wg_ . Qea (} /L-'?;'.;)l;-';fczu_f-{“?t_. )

(d) Draw a labelled diagram of the anparatus that vou would use to heat the mixture

Examiner Comments

Vigorous is an imprecise word which just gains the mark.
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(c) Suggest why it is also necessary to cool the mixture while adding the bromine
{step 3).
(1)

29 Mot Ak venk (= Viw L"‘.-"Lt}t W ANAL -

(d) Draw a labelled diagram of the apparatus that you would use to heat the mixture

Plus

Examiner Comments

The meaning of exothermic has been misunderstood by this candidate. The thermicity of a
reaction is fixed and the purpose of the cooling is to control the temperature.

‘ (¢) Suggest why it is also necessary to cool the mixture while adding the bromine
| (step 3).
(N

These e £ 0‘1'&1@” " ¢
_ Lol Enol mMe.

(d) Draw a labelled diagram of the annaratus that vou would use to heat the mixture

Plus

Examiner Comments

The use of the word ‘exothermic’ is unclear.

D ENIE )

Try to make sure that the answer you write expresses what
you want to say. Reactions are exothermic or endothermic.
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Question 4(d)

Drawing a reflux condenser is a standard question but still one that causes considerable difficulty.
Candidates need to be able to draw accurate cross-sectional diagrams of a workable apparatus.

(d) Draw a labelled diagram of the apparatus that you would use to heat the mixture
under reflux (step 4).

T

L

ey -
\'\dl"t% cﬂﬁim

r——-rwnd-hmtl%f-‘(-
— hrotvire + efhandtd T&lphﬁ;'hw;_

Plus

Examiner Comments

A good quality, well-labelled diagram which includes all the
essential features of a working reflux.
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(d) Draw a labelled diagram of the apparatus that you would use to heat the mixture
under reflux (step 4).

(3)

thevmomgrer

Rowndl
'H'Em \R—
E]

rwctombs

Examiner Comments

This candidate clearly understands what is meant by the term ‘reflux’
and has spent some time on the diagram. However, the condenser has no
provision for the circulation of water and flask and condenser are shown
as a single piece of apparatus. The thermometer is superfluous.
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(d) Draw a labelled diagram of the apparatus that you would use to heat the mixture
under reflux (step 4).

3)

¥y gut
)

Vit wwdtnier

”

— St pyer

ATHIlaNen fFatk .

etanol
+ Phniphl'“!
+ hroming waktr

i wAler

eleunit bram dgthane

Plus

Examiner Comments

This is distillation not reflux and, to compound the error,
the system is sealed.
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(d) Draw a labelled diagram of the apparatus that you would use to heat the mixture
under reflux (step 4).

Woker ont || L
nl Condenser

5 & Waky(n

round -bortow
Plask - .
Ligquig bromivie , erhavol
and ved photphopae
T Heat

us

Examiner Comments

The flask is labelled correctly but drawn incorrectly.

Examiner Tip

Be consistent in your answers.

(3)
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(d) Draw a labelled diagram of the apparatus that you would use to heat the mixture
under reflux (step 4).

(3)

Examiner Comments

The apparatus is closed by the drawing at the neck of the flask.

(d) Draw a labelled diagram of the apparatus that you would use to heat the mixture
under reflux (step 4).

\;\on'ﬁ

b fhee (“J\H\IG"

ok L

& Wi (L]

LLALEN
o iyoan ¢4
L

gL us

_ eledkwic
\Meaker Examiner Comments

This type of drawing in which the jacket of
the condenser is inserted in the neck of the
flask was not uncommon.
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Question 4(e)

A frequent error in answers to 4(e) implied that cooling the receiver was necessary to condense the

vapour. This is, of course, the function of the condenser.

: | ——
| (e) Suggest why, in both the distillations, the receiver is immersed in ice-cold water
’ (steps 5 and 9).

R

S{ I(.‘:.*"ll >C ‘1.3\; omMmo ¢ +l':(n\t:' &I/ldq 2 II. ) cl I ;‘* Ly Li . S0 I{ 5e

| (e o Cool j"'t" SRR e el nSuie o A 'F

L .'II".'(I_-llf_ }

S

Examiner Comments

This answer is a bit wordy but makes the key points.

(&) Suggest why, in both the distillations, the receiver is immersed in ice-cold water
(steps 5 and 9).

okl (1)

\o VL0 S ! vnemetTeme. ol o muakable ti"’&?l naliyas,

o _G\Lu:,\ W ek (,\_,q.r\sc k‘ii C.Q \3—3 i.-nt(-\-v\ﬂ.c"\ uvv\ain—' A mc,\,u

Plus

Examiner Comments

This answer fails to address the question or attempt to explain what is a
‘suitable’ temperature.

Examiner Tip

Do read your answers critically.
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(e) Suggest why, in both the distillations, the receiver is immersed in ice-cold water
(steps 5 and 9).

To conderSe 40 bromootbame  formad.

Examiner Comments

This misses the point altogether.

Question 4(f)

These basic techniques of organic preparation are essential knowledge at this level.

| (f) State the purpose of the following in this procedure:

(1) Washing the product with dilute sodium carbonate solution (step 6).
| Remove

(Oech—off any  acid

(ii) Adding anhydrous calcium chloride to the organic layer (step 8).

To d‘B the mldhuve.

Plus

Examiner Comments

A clear, concise answer.
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() State the purpose of the following in this procedure:
(i) Washing the product with dilute sodium carbonate solution (step 6).
- O D\U\.Q_ A

/
W Avack Fr AR, *fl-r-\A.'slX &f\ e (ML 00 _HQVS((:'

(ii) Adding anhydrous calcium chloride to the organic layer (step 8).
(1)

Examiner Comments

The answer is 4(f)(i) is excellent but in (f)(ii) the start of what looks
like a correct answer is crossed out and replaced by something
which does not actually make sense.

Examiner Tip

Do read through your answers.
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(f) State the purpose of the following in this procedure:

(i) Washing the product with dilute sodium carbonate solution (step 6).
(1)

o remene @K (ess acid -

(ii) Adding anhydrous calcium chloride to the organic layer (step 8).
1)

0t 0% demdrating agent.

{0\ Sucoect a anitahle temnerature rance for the collection of the nraduet in the final

Plus

Examiner Comments

Note that dehydration refers to the removal of the elements of
water in a chemical reaction. ‘Drying’ is required here.

Question 4(g)

Many candidates appear to find the idea of collecting a distillate over a range 1 degree either side
of the boiling temperature extremely hard to grasp. Some attempts at this question made no sense
at all.

(g) Suggest a suitable temperature range for the collection of the product in the final

distillation (step 9), giving the temperatures in whole numbers.
(1)

Examiner Comments

A rare perfect answer.
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(g) Suggest a suitable temperature range for the collection of the product in the final
distillation (step 9), giving the temperatures in whole numbers.

L -]
From AR M ¢

To 18U’ e

Examiner Comments

Here the candidate has just selected the two boiling points
given in the data table.

(g) Suggest a suitable temperature range for the collection of the product in the final
distillation (step 9), giving the temperatures in whole numbers.
(1)

)
From Y .

©...0°¢C

us

Examiner Comments

It is quite difficult to see what this candidate had in mind.

Examiner Tip

Answers to this type of question are ofen to be found in the data provided.
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Question 4(h)(i-iii)

The calculation of yield is a well-established question on this paper and most candidates showed

an excellent understanding of the method. The most usual difficulty was in calculating the mass of
ethanol from the volume and density.

While the rounding of intermediate answers was not penalised, retaining the data in the calculator
and using these unrounded figure is good practice. This procedure saves time for the candidate,
reduces the likelihood of keying errors and provides a more accurate final answer.

(h) (i) Calculate the number of moles of ethanol used in the preparation.

D=m Mol - -89

L6
Nass3 = ©.389x giop /o

= :;L.gW = O [t2 ol &y
:?-%

(ii) Given that one mole of ethanol forms one mole of bromoethane, calculate the

maximum mass, in grams, of bromoethane that may be prepared using 10 ¢cm’
of ethanol.

(1)

(1)

W = Mole ¥ Rz
= O/l x Jeog

Examiner Comments

The first two steps in the calculation are completed successfully (albeit with a rounded value).
However, in the final step the figures are inverted leading to a yield in excess of 100%.

Examiner Tip

Answers need to make sense; if you obtain a yield
greater than 100%, review your calculation.
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(h) (i) Calculate the number of moles of ethanol used in the preparation.

mass oL eranpl = (U x 0-719 9 :q'qu

(1)

mete = 1-89 5.1 mol

(i) Given that one mole of ethanol forms one mole of bromoethane, calculate the
maximum mass, in grams, of bromoethane that may be prepared using 10 ¢m?
of ethanol.

M%m:o-t?m W

moss = 0-1F x 109 = 1@-‘53% )

(iii) Using the procedure described, a student prepared 13.3 g of bromoethane.
Calculate the percentage yield of bromoethane in this preparation.
(D

1853

'33 oD

= .-11'%0//:;

Plus

Examiner Comments

Here the candidate has rounded the first answer to two significant figures and used
the rounded answer for the second step. Note that the answer is appreciably different
with the rounded value and that, quite illogically, the candidate has given subsequent
answers to four significant figures, possibly because all answers are then expressed to
two decimal places.
.

Examiner Tip

Best practice is to use unrounded values in successive calculations but at
least strive for consistency.
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Question 4(h)(iv)

The selection of ethanol as the reagent from which the yield must be calculated is determined by the
simple fact that the bromine is in excess. Too many candidates failed to appreciate the need for them
to study carefully the method given in the stem of the question and others sought complex answers
where none was necessary.

Question 4(h)(v)

The reasons for yields of less than 100% in organic synthesis are well known and it is encouraging to
see that many candidates showed that they understood clearly the meaning of terms like ‘transfer
losses'. However, a number of candidates suggested that energy losses would lead to loss of yield.

(v) Suggest one reason, other than volatility of the reactants or products, why the
preparation does not produce a 100 % yield.

{.}y, +he experipent
Mongurovent of prepmeior the reactundy volame, dusirg

P’m{bajafﬂm w?k:ﬁrwr be 007, acenmmte 4o produc. (00 ],
gda’e,(d-

n

Examiner Comments

Examiner Tip

Unless clearly indicated otherwise, it is sensible to assume that
the procedures in an experiment have been followed correctly.
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(v) Suggest one reason, other than volatility of the reactants or products, why the
preparation does not produce a 100 % yield.

(1

\osses o veaclors duning Fonster between oppavatus .
Bnand uged ®_impuve.

us

Examiner Comments

Here the candidate has offered two answers, one correct and one incorrect.

Examiner Tip

In general a mixture of correct and wrong answers will not score. In this
question this general rule is emphasised because ‘one’ is in bold print.

Examiner Tip
Most candidates would improve their marks in this examination by
following some fairly obvious guidelines:

Read the question carefully and take account of any specific
excluded types of answer.

Ensure that you can draw clear and accurate diagrams of the basic
apparatus used in AS Chemistry.

Check that you understand how to express numerical answers to
specified numbers of significant figures and decimal places.
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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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