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Chemistry 6CHO8

Introduction

This was the first of type of paper new to A2 designed as a written alternative to the continuous
assessment of practical skills. The paper tested the ability of the candidatesto read and
correctly interpret questions and their skills in extended transactional writing, framing short

but precise answers and in setting out calculations clearly and logically. While there were many
excellent responses which showed a keen awareness of the practical dimension of this paper, the
answers of quite a number of candidates suggested limited first-hand knowledge of some of the
basic experimental techniques required by the A2 course; this was particularly apparent in the
question on organic synthesis. The standard of work in calculations was generally very high; in
contrast, few candidates seemed confident writing ionic equations.

Question 1(a)

The colour of a solid givesthe first clue to itsidentity and generally a coloured solid suggests the
presence of atransition metal ion although there are other possible compounds. The stem of the
question clearly indicates an ionic compound so 'sulfur' should not come into consideration. Here,
as elsewhere in the paper, clarity and precision are vital.

Test ; Observations Inferences
(a) | Observe the A is a yellow oo drawsiHan  wakel
appearance of A. | crystalline solid. Tw-g.qeu,\—

(b) | Carry out a flame | Persistent bright

(1)

SN S

[

Examiner Comments

Thisis a marginal mark: it isthe metal ion that is responsible for
the observed colour not the metal.

Examiner Tip

Try to make sure that your answer is absolutely
clear: adding the word 'ion' makes a big difference.
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Inferences

Test Observations

|
(a) | Observe the Aisayellow i At G ydrated—aglt

appearance of A. crystalline solid.
A s q transrtienmetal
(on (N

(b) | Carry out a flame | Persistent bright

Vv omam le ANat

Examiner Comments

While the mark has been awarded, the answer might have been
better expressed as it impliesthat Ais an ion.

Examiner Tip

Review what you write and check that your
meaning is clear and unambiguous.

Question 1(b)

Aflame test isinvariably used to test for the presence of certain cations; the answer must reflect
this.

— PSS TENUSE—— }_ S —
(b) | Carry out a flame | Persistent bright | .
| test on A. | yellow flame colour. | Presence of Na' 1ong |
| | |
| p
(©) | Add 5em? of A dissolves to form | Ions formed are !

’ Plus

Examiner Comments

An answer that is simple, to the point and correct.




Examiner Comments

Substance Ais a compound but the use of the symbol

implies that the element is present.

' |
: | . :
(b) I Carry out a flame | Persistent bright
test on A, yellow flame colour.
(¢) | Add 5em’ of [ A dissolves to form

Question 1(c)

The focus of this question is on the colour change from yellow to orange when A dissolvesin acid;
however, additional information will be ignored unless it isincorrect.

Chemistry 6CHO8

T WS tamien SRA P R T J ey
N

[ons formed are

Examiner Tip

Apart from the inaccuracy, this answer is
rather too concise.

(c) Add 5cm” of ‘A dissolves to form | Tons formed are

dilute sulfuric acid | an orange solution. .

to 0.5g of A. LCr ) dons (1)
(d) | To the solution Orange solution turns | . , . - ..

S

Examiner Comments

Addition of acid has no effect on the oxidation number of

chromium so this answer gains no credit.

throughout.

Examiner Tip

Some thought about the chemistry involved should
have led to the realisation that Cr(VI) is present
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l (c) l Add 5em® of A dissolves to form lons formed are
dilute sulfuric acid | an orange solution. _ X Ayt S
| 10 0.5g of A. | Gra O and L I0% g ) (1)
- 1 | N
(dy | To the solution Orange solution turns

Plus

Examiner Comments

Additional correct information does not affect the mark gained
for the formula of the dichromate(VI) ion.

J/
| | | - |
(¢) | Add Sem? of ‘ A dissolves to form | lons formed are . C‘? l
| dilute sulfuric acid | an orange solution. | C h“:i;i;l““ Jton. Ly . 8 |
| | t0 0.5g of A. ; - tony o (1)
' ' ' - {
j (dy | To the solution [ Orange solution turns | _ - . . .

Plus

Examiner Comments

In this example, two answers have been offered, but one
(chromate ion) isincorrect so the mark is not awarded.

Examiner Tip

If you give more than one answer, make sure that
they do not contradict each other.
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(¢) | Add 5em’ of A dissolves to form | lons formed are
dilute sulfuric acid | an orange solution, Cer05” | |
to 0.5g of A. (1)
(d) | To the solution Orange solution turns

Plus

Examiner Comments

If the formula of an ion is used, the charge must be correct.

Question 1(d-e)

The chemical changesinvolved in this question are quite complex but should be familiar. It
involves redox, precipitation of an insoluble hydroxide and finally, the formation of a complex ion.

(d) | To the solution Orange solution turns - 34
obtained in (c), green. v, %, — Y
add about 10
drops of ethanol The dicvewmate jon 1§
and warm the Covivey e d o Cuaj.;anfj

mixture gently. Cnel  ¢ne 9'“'1::“431
cobld e copveytea to

Alde Wyde @y e Cepy P)srp'ba ['e

“Ciof (2)

(e) | Divide the green | Green precipitate Green precipitate is

solution from (d) | forms which -

into two equal dissolves in excess C‘(<O H..) P B

portions. To sodium hydroxide 5000

one portion add to form a green

sodium hydroxide | solution.

solution a little Green ions formed in solution are

at a time until in 5=

€XCess. B &Y(OH](;] syt s ot

us

Examiner Comments

This candidate demonstrates a clear understanding of the chemistry
involved and sets out his answer concisely but accurately.
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.
(d) | To the solution Orange solution turns 90—
obtained in (c), green. Cr, 04 Was unades Qo
add about 10 ) . 1S
drops of ethanol redueton Ao forvt Cr
and warm the - +
mixture gently. Cry 0+ + 1R +6¢ >
ovonoR
RPN SR S DAY
reen.
(2)
(¢) | Divide the green Green precipitate Green precipitate is
solution from (d) | forms which 3
into two equal dissolves in excess - [C.“‘ (H 20 )-”QDP‘)B‘] .
portions. To sodium hydroxide
one portion add to form a green
sodium hydroxide | solution.
solution a little Green ions formed in solution are
at a time until in 1-
excess. - [Cr QD\‘)‘ .)"'1
............. e | (2)

s

Examiner Comments

The use of the ionic half equation and the accurate formulae in
this example, isimpressive.

Examiner Tip

Using formulae and equations can add precision
and make answers more concise, but accuracy is
essential.




(d)

(e)
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To the solution
obtained in (c),
add about 10
drops of ethanol
and warm the
mixture gently.

Orange solution turns

green.

Cﬂ_l('):“l' drmve medlce =
ko gwe  Cy M nows
Bl e ethawn sl O~e
oxiehived .

Divide the green
solution from (d)
into two equal
portions. To

one portion add
sodium hydroxide
solution a little

at a time until in
€xcess.

Green precipitate
forms which
dissolves in excess
sodium hydroxide
to form a green
solution,

Green precipitate is

G (uodlon),

Green ions formed in solution are

Cy Mhome

In the second part of (e), two answers have been given but only
one is correct so a mark is lost.

Plus

Examiner Comments

(2)

(2)
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Question 1(f)

Where candidates had followed the sequence in (1a) to (1e) the redox chemistry was well
appreciated but, even when the chromium ion was not identified, the reducing property of zinc
was widely known.

r

Test Observations Inferences
(f) | To the second The solution turns Pale blue ions formed are
portion of the pale blue. a4
solution, add zinc . . Cr
powder.
Role of zinc

...m8.4  reducing
.agent -

(g) | Filter the mixture | The pale blue Green ions formed are

Plus

Examiner Comments

This candidate combines conciseness and accuracy.
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-
Test Observations Inferences
(f) | To the second The solution turns Pale blue ions formed are
portion of the pale blue. 24
solution, add zinc T 5
powder.
Role of zinc

(g) | Filter the mixture | The pale blue Green ions formed are

Plus

Examiner Comments

The role of zinc is explained, rather than stated, but the
clear understanding gains the mark.

Examiner Tip

Good chemical understanding gains well-deserved credit
here, although the answer looks different from the
mark scheme.
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Question 1(g)

In the explanation, the answer needs to move beyond a statement about oxidation to the
practical issue of how it occurs.

— B I T A i S
(g) | Filter the mixture | The pale blue Green ions formed are

formed in (f) to solution turns green. 31

remove the excess ..Cy

zinc and then

shake the filtrate Explanation

vigorously. . 24 b
the Oy . o1 CY 1995 are
~ \ Lo 31
Again, Oxtdised o cy
Pecauge. .20 19 oot gresend | (2)

__(Total for Question 1 =11 marks)

Plus

Examiner Comments Examiner Tip

Alittle thought about what happened
after the removal of the zinc would have
been useful here.

The candidate has appreciated that the chromium
species has re-oxidized, but not how removing the
zinc has allowed it to occur.

remove the excess
zinc and then
shake the filtrate Explanation

viorously. e o s ungieble Ty
underopes arial oxdalop
DRreiuing. o3 oy,
2k, —
C‘?f. —scCr Ye

(g) | Filter the mixture | The pale blue Green ions formed are
formed in (f) to solution turns green. cr'l-f"r' lons

_(Total for Question 1 = 11 marks)

Plus

Examiner Comments

This candidate makes it look quite easy. The mis-spelling of aerial
is not penalized.
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Question 2(a) (i-ii)

The stem of this question emphasises that the inferences must relate to compound P

Inferences about

Test Observation compound P
(i) | Add a small amount Steamy fumes it an alchohe]
of dry phosphorus(V) form which turn Jr1an ol
chloride to 1¢m’ of P, damp blue litmus f,r}\(’h) 2s aw

paper red.

l a ff. » bC X ?,' [ree ,--r:_'/

(1)
(ii) | Add about 2 cm® of No reaction com Fivme p
sodium carbonate oceurs, _ '
solution to 1cm?® of P, | j(’ seen Alehohel
| [
' (N

; R 1
(iii) | Add about 2cm’ of {7\ pale vellow I

Plus

Examiner Comments

The second test eliminates the possibility that Pis a carboxylic acid,
so the second mark here is only awarded because alcohol and acid are
mentioned in part (i).

\ Wy,

Examiner Tip

It is best to build up an inference starting with what can
be directly deduced from the observation.
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4— Test Observation Inferences about
compound P
(i) | Add a small amount - | Steamy fumes Shesn—furmes—rs—duwd
of dry phosphorus(V) form which turn bo— e
chloride to 1cm® of P. | damp blue litmus \'\
paper red. Compound P has —OM
Qoup -
(1)
(ii) | Add about 2 cm? of No reaction Compound P & an
sodium carbonate oceurs.
solution to 1¢m?® of P.
alcownol
(1)
(iii) | Add about 2c¢cm? of A pale yellow R ¥

Plus

Examiner Comments

The first inference is the most precise but the second only
follows indirectly from the observation.

Test , Observation lngf):i;z?n?jb;m
(i) | Add a small amount Steamy fumes Pre ]
of dry phosphorus(V) form which turn = . of o gep
chloride to 1¢m® of P. | damp blue litmus n Gompoonel P
paper red.
(1)
(ii) | Add about 2 ¢cm® of No reaction Trere’ & Mo
sodium carbonate occurs. o
solution to 1cm® of P. PP gr
Oreant . TL 15 NSk = (‘ovr:m:[\c
Ae A\, (1)
(iii) | Add about 2¢cm? of A pale vellow

Plus

Examiner Comments

An excellent answer.
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Question 2(a) (iii)

The iodoform test is not atest for a specific functional group but for a particular structural
feature or the presence of a group that can be oxidized to produce that feature.

(iii) | Add about 2cm? of A pale yellow Q

sodium hydroxide precipitate with e_‘:r_a—jﬁ—m}
solution to 10 drops of | an antiseptic >
P. Then add a solution | smell forms. CowFeuws 2
of iodine in potassium
iodide, drop by drop, \
until the ioginz is jllfsl CYzc-P
in excess. Warm the
mixture in a water bath,

grove:

(1)

(iv) Use the information above to identify, by name or formula, the compound P.

Plus

Examiner Comments

This structure does give a positive iodoform test but cannot
be present in P which must have an OH group.

Examiner Tip

Make sure that the exact requirements of the question
are fully understood. The question is about P
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\r)

Add about 2cm’ of
sodium hydroxide
solution to 10 drops of
P. Then add a solution
of iodine in potassium
iodide, drop by drop,
until the iodine is just
in excess. Warm the

(111)

mixture in a water bath.

A pale yellow
precipitate with
an antiseptic
smell forms,

pale yellow precipirate
is CHIy

alcoho) P contains
W
CHy~ i).u group

us

Examiner Comments

(iv) Use the information above to identify. by name or formula, the compound P.

Note the way in which this candidate has structured the answer, identifying the precipitate
and then the group that is present in Pwhich givesrise to the formation of iodoform.

(1)

Add about 2c¢m® of
sodium hydroxide
solution to 10 drops of
P. Then add a solution
of iodine in potassium
iodide, drop by drop,
until the iodine is just
in excess. Warm the
mixture in a water bath,

(iii)

A pale yellow
precipitate with
an antiseptic
smell forms.

Tt Should be a
Jecondary alcohol
wvih CHy group
next Ao Ahe .Coviow
oot boncdled LUI”‘.‘(L
OH -

Plus

Examiner Comments

(iv) Use the information above to identify, by name or formula, the compound P.

This answer carefully identifies the type of secondary alcohol
which will give a positive iodoform test.

(1
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Question 2(a) (iv)

Most candidates were able to answer this question correctly using either name or formula and
frequently both.

(iv) Use the information above to identify, by name or formula, the compound P.
(1)

Propan- 2-0l

Examiner Comments

Both name and structural formula are given and both
are correct so the mark is awarded.

Examiner Tip

The bond between the central carbon and the OH group is not
very carefully drawn. Candidates should ensure that the points of
attachment of bonds are drawn accurately.
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Question 2(a) (v)

The simplest way to view the processes in the mass spectrometer isthat the molecular ion is
formed initially and that, subsequently, some of the molecular ions break up with the loss of
uncharged species leaving smaller, positively charged ions which are picked up by the detector.

r

(v) The mass spectrum of P has a peak at m/e = 45. Identify the species responsible
for this peak and explain how this species is formed from P,

: @
The 59&%?:& m&{mwh'\\o\ﬁ .%n’ W&pem wﬁ“ f"‘/e.» :45
oce o CHOR) (g (1R 11615 245) L Ais  species. da .

Examiner Comments

The species responsible for peaks in a mass spectrum are all
positively charged and the second marking point isidentifying
the loss of the methyl group.

(v) The mass spectrum of P has a peak at m/e = 45. Identify the species responsible
for this peak and explain how this species is formed from P.

Examiner Comments

The speciesis clear and correct.




Chemistry 6CHO8

(v) The mass spectrum of P has a peak at m/e = 45. Identify the species responsible
for this peak and explain how this species is formed from P.

- of e
_____ ST et ov (HB

T

- W - .

Examiner Comments

There is sufficient material in this answer to gain full marks asthe ion at
m/ e = 45 is correctly identified asis the loss of the (neutral) methyl group.

Examiner Tip

Equations should balance for charge as well as mass, so,
ideally, the first species should carry a positive charge.

(v) The mass spectrum of P has a peak at m/e = 45. Identify the species responsible
for this peak and explain how this species is formed from P.

B + (2)
- C—c —H
mfe=4s = | ' e

.—"'1'&25 . C T.E  bond... brea Lﬁl‘fﬂv”‘ ..'.(.“3. 9“‘.‘.’.....[? H @“)(‘ L.'.’.:_l-‘r .

e wheo.the . elechans. . shriks e ralecule . 7he .f.sm'-.2&.91&..&(;.“.@.*:_[)(“;

isedederted  bot TCHy o oned accrlevale or  dedecked .

us

Examiner Comments

An excellent answer.
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Question 2(b) (i)

Most candidates could identify the steamy fumes as hydrogen chloride.

(b) Complete the table below by filling in the inferences column.
Test Observation Inferences
(i) | Add a small amount Steamy fumes form | Steamy fumes are
of dry phosphorus(V) | which turn damp
chloride to 1cm® of Q. | blue litmus paper Hel ...and.... pad
red. 3
(‘ -
(1)
(ii) | Add about 2em’ of Vigorous Functional eroun in

Plus

Examiner Comments

POCI, cannot be responsible for the steamy fumes.
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These questions were correctly answered by most candidates.

)
(ii) | Add about 2cm? of Vigorous Functional group in
sodium carbonate effervescence occurs | compound Q is
solution to 1cm’ of Q. | and the gas evolved i
turns limewater LG=on i _present,
milky.
Gon.gen..evolved .
(D)

(iii) Use the information above to identify, by name or formula, the compound Q.
(1

H 11
|
h—bobo o2
i | T~OMH
H (o}

P‘forhnnoic:. (}C‘_..](‘_l ,

(Total for Question 2 = 9 marks)

Plus

Examiner Comments

Atypical high quality answer.
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Question 3(a-b)

Wkiting ionic equations is a key skill in mastering inorganic chemistry. lonic equations do not have
electrons (although ionic half equations do) and remember to balance charge as well as mass.

(a) Write an ionic equation for the reaction between iron and dilute sulfuric acid.
State symbols are not required.

A =

(b) How would you know when the reaction between the iron and the dilute sulfuric acid
was complete?
(1)

T',\f\""-‘—'. cauq\q—\-i_gﬁ q-:,-{— ‘_'f‘_.-"'\;-_r;:-:-..m\,d -ft W e e S C.-?:r:.\\

Ca=en o, €&

Plus

Examiner Comments

The masses in the equation clearly do not balance and steamy
fumes are not an appropriate observation for a gas such as
hydrogen.
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(a) Write an ionic equation for the reaction between iron and dilute sulfuric acid.
State symbols are not required.

Feiy — Fe T aptae 0

+ +
DEe 4 ﬁH__-—{T ;;ﬁ) —_D ‘ééaj (":D 42 HDQQ-*?

. ' o~ _ 24
AIH*_ 4 F:?C'.S) - SC?’;’ f"“]:) e F:— drj) + ;gGl c"j') + Hgog

(b) How would you know when the reaction between the iron and the dilute sulfuric acid
was complete?

ﬂ._Gas..._._b.t?r.bb‘.‘?S._ stope . : Ghoa  bobblet ave

Q“MC& (ﬂl}(""(} ) 80-1 (:j')' - » 45\-:'4’ .fqﬂ.n _C-:j -i'ljn-‘ 'HL(
yeod Bien 18 (-C,NPL( e

(1)

Plus

Examiner Comments

Dilute sulfuric acid is not an oxidizing agent so the reaction
isincorrect. Note that the final equation does not balance.
The second mark remains available although the answer is
unnecessarily elaborate; the first sentence gains the mark.

. J

Examiner Tip

Double check that equations balance and keep
answers concise.
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(a) Write an ionic equation for the reaction between iron and dilute sulfuric acid.
State symbols are not required.

Fe,yt HySOp — Fes0p + Wy,

(b) How would you know when the reaction between the iron and the dilute sulfuric acid
was complete?
(N

D e wadion A over e wil by ovolik in

Lo . oy  we.

Despite the clear requirement this candidate has written a full
equation. The second mark is just achieved, but the relevant
observation (effervescence stops) would have been more
appropriate.

Plus

Examiner Comments

Examiner Tip

In this paper, it isimportant to focus on the
practical aspects of the questions.
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Question 3(c)

Most candidates attempted this calculation in a logical fashion and set out their answers with
impressive clarity. This approach isto be commended; experience shows that a well presented
solution to a numerical question has a high chance of success.

Table 2

Solution in the burette: 0.0220moldm™ potassium manganate(VII)
Solution in the flask: 25.00¢m’ of solution containing iron(II) ions (step 5)

Titration number Trial 1 2 3 4
Burette reading 30,00 | 23.10 | 2480 | 2445 | 2320
(final) / cm

Buretio reading 665 | 005 2,10 145 | 025
(initial)./ em

Titre / cm’ 2335 | 23.05 | 22.7 23 | 22,95
Titres used (vor x ) x v vt X x v v

(i) Complete Table 2 by filling in the missing data. Then mark with a tick (v')
those titres that will be used in the calculation of the mean titre and mark with a
cross (%) any titres that will be discarded.

(ii) Calculate the mean titre in cm’.

Mean Hlre = (23.05 + 231 2:2,95)crn’
3

e 253 C"""'gI
pm——
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(ii1) The ionic half-equations for the reactions of the iron(II) ions and the
manganate(VII) ions are given below.

5 (Fez' - Fe'* + e )
MnO; + 8H' + S¢ — Mn?" + 4H,0

Calculate the mass of iron in the original sample of impure iron and hence
calculate the percentage by mass of iron in the sample.

[The relative atomic mass of iron is 55.8]

(4)
Number of moles of "‘"‘*’;j""‘““ (vi) = 5,022 mol x 23 cm>
reacted 1000 ¢m>
-1
. 5.06 x/0 ‘wodk
- + at -3 24
MnO, + BH + SFe —p BFer Ma o+ 4H,0

[ |

506!!0"? : 5‘06::;(_‘,}"?:5 MorE‘
mo
. 2.52 x 10 2 mok

e,

.3-“ ' . l-.l
mcss of  Fell) = 2.53x10 mod x 559 gme

= - I 4}
percentast by . 01419 x 100 7/
mase of  jvon ;.ﬂoc;
= ‘?‘f '/'
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+lus
] Examiner Comments

Ideally burette readings should be given to 2 decimal places so the

third accurate titre and the final value should both be 23.00 cm3. In the
calculation the candidate has failed to scale the volume of the iron(ll) sulfate
solution from 25 to 250 cm3 and also used the target mass of iron rather than
the actual weighed amount.

\

Examiner Tip

An answer as low as 9.4 %should prompt a review
of the calculation for an obvious factor of 10 error.
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Table 2

Solution in the burette: 0.0220moldm ™ potassium manganate(VII)
Solution in the flask:  25.00cm’ of solution containing iron(II) ions (step 5)

FIitratian number Trial 1 “2 3 4
ety 3000 | 2310 | 2480 | 2445 | 2320
E;‘ﬂf:;’; ?::]2"3 6.65 | 0.05 2.10 1.45 0.25
Titre / em® 2335 | 22.05] 22, 30|23 00| 22¢]
Titres used (vor x ) x v X v’ <

(1) Complete Table 2 by filling in the missing data. Then mark with a tick (v')
those titres that will be used in the calculation of the mean titre and mark with a
cross (%) any titres that will be discarded.

(i) Calculate the mean titre in cm’.

2g.0f ¥ 28.00
__-__._._____._——————_'-_‘—-——.—-
-

=

2
e 226 225 o

= 2.2 .02 cwmn
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(iii) The ionic half-equations for the reactions of the iron(II) ions and the
manganate(VII) ions are given below.

Fe* — Fe'* + ¢
MnQ, + 8H' + 5¢ — Mn?* + 4H,0

Calculate the mass of iron in the original sample of impure iron and hence
calculate the percentage by mass of iron in the sample.

[The relative atomic mass of iron is 55.8]

- (4)
MU s 2
. DY - . O .
Mo, 06 meoles of WapirSy 3:020m = 0:02.20 %2362
DO

[~ [.:— 'thfxlomgl

L Q'T
N\V\DL{ ' fe = | ' <
st
No. of rniolel ot Fe VA Yy B
2 Cundd ~ Y.obFAD XK
2
=2 -5 354 XI[0 vvm\‘
' \ . C2URD % (O
v Lo = 2 "
-
12'1?.\\7':[0 A D )
2y i —2 L
Mass of Fe e 2.73gq% 0 % €S

=19

Examiner Comments

The rule of thumb in calculating the mean titre isto include values within 0.2 cm3
(superscript 3) so it is puzzling that this candidate omits the fourth titre value.
Smilarly the calculation is exemplary but the percentage calculation is omitted.

Examiner Tip

Check the question requirements and check your
work.
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Question 3(d-g)

This group of questions tested knowledge and understanding of titration procedures with particular
reference to the manganate(VI) titration with iron(ll). Candidates were also expected to demonstrate
their ability to apply understanding using information provided in the question. In part (d) many
candidates commented that accuracy was unimportant in the measurement of the acid, but thisis
incorrect; the point isthat a lower degree of accuracy is acceptable.

r

(d) Name the pieces of apparatus used to measure the 25.0cm’ solution containing
iron(II) ions in step 5 and the 50cm? sulfuric acid in steps 2 and 4.

Explain why different apparatus is used in each case.
2)

To measure 25.0cm® of solution . P"'?e”e

To measure S0cm?® sulfuric acid _ "e%urirg cylindev.
Explanation pipette o wused o Measure Ha 35.0cm? I‘:arh\r:«\ fom 4he sitution

08 requivs  fome precision befrt T sndogens fitmtion  th mangonele V1) iy

Rowever , cufohude acid 15 added in axars , 1 deg ot vaquive a high preee

Jprecision aprortus |, That | 0 mensory cyfinder @ wed.

(e) Suggest why it was necessary to add such a large excess of sulfuric acid.
(1)

Tv—oﬂcht—%mm—m—ﬂnib—lmiu}—lmsﬁ Th reaction requives lrvele

ol mno:f h.;*-u ﬂ.ﬂf‘{ u.lﬂ\ Emolq of ('{1 Im.t n‘w.s 11 i rwuzel i

(f) State how you would detect the end-point of the titration.
(1)

Mt jons, T end poimrt weowd ba a ?q'w: “mt seludton
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(g) Explain why it is incorrect to use hydrochloric acid instead of sulfuric acid in this
titration.

Thit it kowe Ha eleetode Pﬁ(ﬂrﬁ'\h' G o ool Lovld le
foew ."’MJ"J’M{/H affhe
A " {'m.a mFﬁ!"( bﬂfrt"l. TZ‘Q mﬁfrf‘:gul, i ﬂﬁf 'T/’fﬂfl'btf

al Hflr s onef J?ti:aﬂj @h!ﬂdﬂl‘-f +p realnaz MMGF_. 7* M Lf

(Total for Question 3 = 15 marks)

Plus

Examiner Comments

In (d), the apparatusis correctly identified but the second mark is only just gained.
The pipette is essential because the determination of the amount of iron in the
sample depends on it whereas, as the acid isin excess, high accuracy is not vital.

In (e), the candidate correctly uses the information available in the question.

In (f), the candidate has become confused about which solution isin which piece of
apparatusin the titration.

In (g), the candidate, having identified redox as the relevant issue, failsto think
through the point being made

\ J

Examiner Tip

After completing three quite large items (a, b and
c), it isa good idea to re-read the relevant parts of
the question.
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(d) Name the pieces of apparatus used to measure the 25.0cm® solution containing
iron(IT) ions in step 5 and the 50cm’ sulfuric acid in steps 2 and 4.

Explain why different apparatus is used in each case.
(2)
To measure 25.0cm’ of solution .. Pipehe
nder.
To measure 50cm® sulfuric acid . Measumg <X d”

Explanation. . SWuc  add ' needed in  excess  hene new it no need for gwat

(e) Suggest why it was necessary to add such a large excess of sulfuric acid.
(1)

o swie Ot e wOton S tomprie

= Mecording 40 e equaon, € moles o WY ions av¢ necdod v 4hg reaction .

= tukadc add will Pt W T2t (ons P weing onidided Wy air

(f) State how you would detect the end-point of the titration.
(1)

e Rrmafion  ef  a fict gon. of | permanert.  pink.. Cefsmt.
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(g) Explain why it is incorrect to use hydrochloric acid instead of sulfuric acid in this
titration.
(2)

____7__5%Qﬂq§yg¢_¢__udd S0 TONOPORC  dd W SUMC Cad 8 o olipeotic acid
e
- CWoine 9as  wwih 1S MY W ke produad ® hydodagie Qcd wertdo e used.

~ Hydvolne W daud will veAuw the (onaanzonN of MM0A~ ons ds e (0 ion Wit

(eavce ™n0u” m l- W e - .u c;it.n.ﬂ. Will dacrease .
(Total for Question 3 = 15 marks)

Plus

Examiner Comments

The first three parts of this answer are very good but in (g) the
candidate has several attempts at the question finally gaining a
mark for showing a good understanding of the effect on the titre
of manganate(VIl) reacting with HC.

Examiner Tip

Avoid a "scattergun" approach to explanations.
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Question 4(a)

Most candidates were able to complete this straightforward calculation, but correct rounding and use
of significant figures remains an issue for some. In general, intermediate rounding should be avoided.

A student is asked to prepare pure N-phenylethanamide starting from 9.00g of
phenylamine,

(a) Calculate the minimum mass, in grams, of ethanoic anhydride required to react
completely with 9.00g of phenylamine.
[Molar masses/gmol™': C4gHsNH; = 93.0; CH;COOCOCH; = 102]

.00
Numoe?r of  mo| ot Fh#l"’lqmrne -] %0
. =BT 0.0447
T Fheq\miru‘ reacty with 1 mel  gb efhaneic athydnide .

aumbts ot sl ¢t pfhaanit qnhjdn‘ﬂe = 0.0947

mass e gthano i mhydide < 00167 x 102

- q,ﬁ'ﬁj

Examiner Comments

Thisis a very well presented answer with the steps clearly
shown, but the result of the first mole calculation has been
incorrectly rounded and this number has been used in the final
calculation.

Examiner Tip

Use the numbers stored in your calculator for
each step in a calculation and only round at the
very end. Make sure that you know how to round a
number correctly.
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A student is asked to prepare pure N-phenylethanamide starting from 9.00g of
phenylamine.

(a) Calculate the minimum mass, in grams, of ethanoic anhydride required to react
completely with 9.00g of phenylamine.

[Molar masses/gmol™"; C¢HsNH, = 93.0; CH;COOCOCH; = 102]

(2)
moléey of {:}h‘?ﬂjtﬂ'fnrn{ = @a.00

Q3.0

- .o A6FFmol,

Mass o @thanoic Onhyaride = 0.0a677r (02,

q.”ﬁ’?j .

Plus

Examiner Comments

Aperfect answer, complete but very economically presented.

A student is asked to prepare pure N-phenylethanamide starting from 9.00g of
phenylamine.
phich ylamir

(a) Calculate the minimum mass, in grams, OM&E@ required to react
completely with 9.00g othcnyIamme

B A e

[Molar masses/gmol™': CgHsNH, = 93.0; C}[;(:oococm = 102]

(2)

R S

- o= A 2" C\

us

Examiner Comments

The basic rule of significant figuresisthat the answer should be expressed to the same number of significant
figures, as are used in the data, so here it should be three. The candidate has been allowed a little leeway.
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A student is asked to prepare pure N-phenylethanamide starting from 9.00g of
phenylamine.

(a) Calculate the minimum mass, in grams, of ethanoic anhydride required to react
completely with 9.00g of phenylamine.

[Molar masses/gmol': CgHsNH; = 93.0; CH:COOCOCH; = 102]
%19
YA
= $-2) f)

us

Examiner Comments

The candidate has reversed the Mr values but, with no
explanation, scores zero.

Examiner Tip

A step-by-step calculation makes it easier to gain
some marks when an error is made.

Question 4(b) (i)

This question tested understanding of the practical purpose of one aspect of the experimental
instructions. Thisis a specific question so a specific answer is required.
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Question 4(b) (ii)
In organic synthesis it is common to cool containersin which reagents are mixed because the
reactions are frequently exothermic and therefore volatile reactants or products may be lost.

(ii) Explain why, in step 2, the phenylamine is added drop by drop and the mixture
immersed in cold water.

(1)
Becavse.. the... basic.. ;'.‘L?ml{ laming ... will. yeact, RN :-:»'v.r-.w.'--!\_}. vt i
o Btanen s acid.eleas NG $0LrGY. Henca .t & mptraturt 13 Cor b dled
. |]’ AL Gen {R”u 'l| .l.r.i. '1 . ll_}‘-' rec.c % t LN AT ]l"{ LI At Wk LA :)l' . "‘t. S A SO ') 'I(.ll. W, ey

g

Examiner Comments

Although the key word (exothermic) is omitted, the candidate
implies this by referring to the vigorous reaction and, even
better, to the consequent increase in temperature.
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)

Question 4(b) (iii)

Most candidates were able to identify the errorsin the diagram and to explain why the use of the
Bunsen was incorrect. However, clear explanations on why it is preferable for the water to enter the
condenser at the lower inlet were much less common.

(iii) The student set up the apparatus for the reflux (step 3) as shown in the diagram
below.

Water in AR

' »
Water out

The apparatus has been incorrectly set up in TWO ways. State and explain
these mistakes and how they should be corrected. You may assume that
the apparatus is suitably clamped and that the reaction mixture contains

anti-bumping granules.
(4)
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D gt Dt haadnc $om  bungn bweer. Waler o hath  or

saad  Voath  shead e wed oy prwenl | decsmencihon  of

opadedls 9 readeats  in e flagk . Ac e matenaly  ae flamead

e Loalse | ver _s'_laf&*_rw; e R
_ 7‘3“% Pow  ob ket Y dekalled didllahan Aube The Al

Sl ke ommete as  fan cumed  dlog _-*fs)\'\‘ﬁ_ 0ol enus

T Abe bW _W_""?_‘\A] Pk ety waber  cwgna  bdh
z (__’_\
padg & reaceely  agt b be %‘*“\_j Condgryed  ack bt

i}'n)‘x__

Plus

Examiner Comments

The explanation for using an alternative to the Bunsen gains the
mark as heating would be too strong (implied by decomposition)
was an allowed mark so the extra explanation did not disallow
the flammability argument.

Examiner Tip

Unless asked, for several reasonsit is best to limit
the answer to just one.




Chemistry 6CHO8

(i11) The student set up the apparatus for the reflux (step 3) as shown in the diagram
below.

Water in _A

J—“_F
Water out

The apparatus has been incorrectly set up in TWO ways. State and explain
these mistakes and how they should be corrected. You may assume that
the apparatus 1s suitably clamped and that the reaction mixture contains

anti-bumping granules.
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4
(\-‘_h \ q |~e %Lf v O _'{-‘\-"{_ﬂf_‘. | FL( f’\.ﬂ .(_-f(-_l | ,'gc]‘r@
fov froen e (eond-botemed ) fleat - Tne
1'(5;{ fox wivll Gfkﬁ’ _\@_g"( J'gq ‘f. L_ﬂ{" f ( ¥y \.\-'.f‘wl‘*'ifij
- Nj S Can (—;.Q" Ceqg @ Cr‘“ E-”C\ [.—\\ ( 16‘('. {--(:.{'. N ;r ,I(l A (
dTranc@  befoeen +Hhe  Aladl ¢ wnd e
'%M'i nEen By \ﬁ( ('I “ _g\:(J.\ﬂlklf-j.\ con | LJ’ : -
() The  copdeacer 77 Paced)  orTde
Ao, ) Wi oy be I(FC (@ CH ecl "'(r-w‘\
‘P\. GC(Nay Hae  Cexx NN | T (! e f,\Df?}'f
Yot e A artes (’}!OQFNC f W hoo! (_“‘\ %}t’
a4 op . an 4 The wa fed Qo el f W Sho
At £he  odfom

.L)E

Plus

Examiner Comments

The first error and the associated explanation are incorrect.
The mark is gained for appreciating that the water flow in the
condenser isincorrect but the idea that the condenser is upside
down isimplausible.
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Question 4(b) (iv)

Candidates are expected to be familiar with the chemical apparatus used at thislevel and to be able

draw clear diagrams of such apparatus in use.

While there were many excellent diagrams, a significant number of candidates were unable to draw
diagrams of a suitable quality, while a few were clearly unfamiliar with the apparatus used to filter
under reduced pressure.

-

(iv) Draw a labelled diagram of a Buchner funnel and flask (step 5).

State how the reduced pressure is achieved (an explanation of this is not
required).
(3)
Diagram

B ,_.ICLN;. . FLJ- ok

Reduced pressure is achieved by CD‘-i“QQ‘{%Eﬂj_.. _ _Jﬂ‘e%ﬂv“ﬂ&f[ 7Lb A QF’L%'"‘?.—[‘.

c(iiu_ O L S - S A

_{-(fﬂ"\ a . L{}Ctl\"?{- ) +C-{P U'J ['l 1C‘L\ .

rlus
Examiner Comments Examiner Tip
This diagram isclear and the exp|anation is Adiagram would have clarified the eXpIanation of
sufficient (just) to gain the third mark. how reduced pressure is achieved and made the

third mark more secure.




Chemistry 6CHO8

Question 4(c)
Calculation of yield is a very standard requirement at Advanced level and most candidates were well-
prepared for this question.

Where errors occurred, they most frequently involved incorrect rounding either during or at the end
of the calculation, although some candidates simply calculated the mass ratio and converted that into

a percentage.

(c) A student obtained 7.49g of N-phenylethanamide from 9.00g of phenylamine.
Calculate the percentage yield.
[Molar masses/gmol': CgHsNH; = 93.0; C;qHsNHCOCH; = 135]

s (HNEL 9 \r¥8] Co e roieee e

00924 i ——2 ¥ & 0268

8.20%%Ex (B5 % rBB?g (;'fs{mrﬁiu,(m«)

nl.c.o"pmf
e av

%1 U’(J; Rncteal

79 xiep esee
3ot N
;?-3/»

Examiner Comments

Avery clearly executed and presented calculation.

Examiner Tip

By including the key steps this candidate guards
against the possibilty of an arithmetical error
costing both marks.
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Calculate the percentage yield.

4heore Head :1iold' tomel gy mel
a3.0 - 13§
L] nok.—j 13
-1
%= l!r-“a

= (31 3

. yield = T xie0
13-

= 72

Plus

Examiner Comments

The intermediate rounding, produces a slightly
different answer in this case.

(c) A student obtained 7.49 g of N-phenylethanamide trom 9,00g ot phenylamine.

[Molar masses/gmol™": CgHsNH; = 93.0; CgHsNHCOCH; = 135]

Examiner Tip

Retain intermediate numbersin the calculator and
round at the end of the calculation.

149
Y

X100

Examiner Comments

The classic error in a yield calculation.

(c) A student obtained 7.49 g of N-phenylethanamide from 9.00g ot phenylamine.
Calculate the percentage yield.

[Molar masses/gmol™": CsHsNH; = 93.0; CgHsNHCOCH, = 135]
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Question 4(d)

The idea of transfer losses is a standard feature of organic (and inorganic) preparations and this
question tests the candidates' understanding of the phrase.

(d) Yields of less than 100% are often explained as being due to ‘transfer losses’.

Explain this term by referring to the recrystallization of N-phenylethanamide in steps

6 and 7.
] (1 )

ASTEn NTEcLhet N NDE COnatchS YO o o0y el
= [sh.S e L Y WG i Ohe ADE. CBECCE e & Wi TR Q:}\.L\ o L *

\3»...&\\'\. A Lt WA n G
I Y
|

Plus

Examiner Comments

This a simple and sensible response which gains the mark.
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(d) Yields of less than 100% are often explained as being due to ‘transfer losses’.

Explain this term by referring to the recrystallization of N-phenylethanamide in steps

6 and 7.
(1)

(ol o Sep . way v ald g R‘-M\J(én“u B Soarh woy Qe “’-\mk“@» Py Wae o

duied  wrobem o Wbt havtaed R oo sty o A0 ko g sk
Vonspr (o absays powde T den ¥ AL iyl o Aned ey o feodey Xok
vy Lol df N, e Datey c Hopason waly omd S

Plus

Examiner Comments

While this gains the mark, the answer is weakened by reference to
material 'falling off the filter paper'.

Candidates should appreciate that transfer losses are unavoidable, while
dropping product material isjust careless.

Examiner Tip

In practical questions, it is usually best to assume
that the experiment is carried out correctly

and focus on the intrinsic shortcomings of the
procedure.

(d) Yields of less than 100% are often explained as being due to ‘transfer losses’.

Explain this term by referring to the recrystallization of N-phenylethanamide in steps

6 and 7.
(1)

#
f

Tl s !r) (pc {u\fg" q,_.;&;’é\_ L’j[ . t;é},flw- L l‘,uew“-’
™ lj\ ¢ 0. % HE:r-x_;» U< J . “,«f \. j’) r‘f-’f’ L *-LT -

Plus

Examiner Comments
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A" (d) Yields of less than 100% are often explained as being due to ‘transfer losses’.

Explain this term by referring to the recrystallization of N-phenylethanamide in steps
6and 7.
(n)

L T _.3.'-4;, -Punm,f..:"-. msed olick o 18 wel warm Mg preduct
wotll ...sra.:.-igh.a; on.. Hs. . surface  wlile 'i?ﬁ.hﬂpﬁ.\f'.'"?"& e prodinci

..f
i :c. Lol selvewd. . Se  sowe . ‘?.‘P.....‘IL& _preduct  will b 1 fb

P .. - . = PR -~ a iAo

T

Plus

Examiner Comments

Anice answer which focuses on a specific and unavoidable
practical shortcoming of recrystallization.
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Question 4(e)

Most candidates appreciated that the most likely explanation for a yield in excess of 100% was
failure to dry the product but some sought more elaborate explanations.

(e) Another student reported a yield of greater than 100%. Assuming that the student
used the correct amounts of reagents and carried out the calculation correctly,
suggest a reason for this result.

(n

(Total for Question 4 = 15 marks)

TOTAL FOR PAPER = 50 MARKS

Plus

Examiner Comments

This candidate makes it look very easy.

A R B |

(e) Another student reported a yield of greater than 100%. Assuming that the student o - -
5 . =i = = -]
used the correct amounts of reagents and carried out the calculation correctly, 2::.1595 o
suggest a reason for this result. loss in MOSS

(1) 55 =<
SJosStonct

The. . concdteiS. £or. mne. | 485 . gt nok . 0.
LASwmendacd. o enork. "'C‘hun?n_cj" e O TION .. Qe e
OO e, C@QCRIO0 Lameuas ol feacsante>

and produces)
(Total for Question 4 = 15 marks)

TOTAL FOR PAPER = 50 MARKS

Jlus

Examiner Comments

This candidate has not really attempted to think about the problem, taking refuge in learned answers.
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(e) Another student reported a yield of greater than 100%. Assuming that the student
used the correct amounts of reagents and carried out the calculation correctly,
suggest a reason for this result,

(1)

bynid. dﬁ..q;ﬂmﬁ_._fhﬂ.h._,f,vr? o T Obfawed enky.when
Meocaspal m [ rove reogent fran daed. Heng, |
Odmal yredd wowld b Qrotws. fow. tevretteal  Ther

wrle I-‘r!"a?ﬂ ';"JxBM e GLW? [0 2/1_# - (Total for Question 4 = 15 marks)

TOTAL FOR PAPER = 50 MARKS

acfvol
o yreld = H\@{,ﬂ_“ﬁ\-‘

Plus

Examiner Comments

Examiner Tip

This candidate ignores the part of the question, .
which states that the correct amounts of reagents Read the question carefully.
have been used.

Candidates need to be aware that at A2 they are expected to apply their knowledge of Chemistry in
familiar and unfamiliar situations; this requires practice in thinking through problems and selecting
sensible answers. Particularly in practical situations there may be more than one plausible answer,
however, while offering several correct alternative answers will gain credit, a mix of right and wrong
answers is unlikely to score full marks.

Candidates should be able to draw clear and precise diagrams of the apparatus used in chemistry
laboratories at Advanced level.

Review what you write and check that your meaning is clear and unambiguous.
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Grade Boundries

Grade Max. Mark A* A B C D E N
Raw mark boundary 50 38 34 30 26 22 18 14
Uniform mark scale boundary 60 54 48 42 36 30 24 18
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