edexcel

advancing learning, changing lives

ResultsPlus

Examiners’ Report
June 2009

GCE Chemistry 6CHO1/6CHO2

ResultsPlus

Helping you to raise attainment

www.resultsplus.edexcel.com

A PEARSON COMPANY
i in England and Wales No. 4496750 /_\
i London WC1V 7BH



)

Edexcel is one of the leading examining and awarding bodies in the UK and throughout the world. We
provide a wide range of qualifications including academic, vocational, occupational and specific programmes
for employers.

Through a network of UK and overseas offices, Edexcel’s centres receive the support they need to help them
deliver their education and training programmes to learners.

For further information, please call our GCE line on 0844 576 0025, our GCSE team on 0844 576 0027,

or visit our website at www.edexcel.com. If you have any subject specific questions about the content of
this Examiners’ Report that require the help of a subject specialist, you may find our Ask The Expert email
service helpful.

Ask The Expert can be accessed online at the following link:

http://www.edexcel.com/Aboutus/contact-us/

Alternately, you can speak directly to a subject specialist at Edexcel on our dedicated Science telephone line:
0844 576 0037

Results¥lus

ResultsPlus is our unique performance improvement service for you and your students.

It helps you to:

*  Raise attainment - by providing in-depth analysis of where your class did well and not so well,
enabling you to identify areas to focus on/make improvements.

*  Spot performance trends at a glance by accessing one-click reports. You can even choose to compare
your cohort’s performance against other schools throughout the UK.

*  Personalise your students’ learning by reviewing how each student performed, by question and paper
you can use the detailed analysis to shape future learning.

*  Meet the needs of your students on results day by having immediate visibility of their exam
performance at your fingertips to advise on results.

To find out more about ResultsPlus and for a demonstration visit http://resultsplus.edexcel.org.uk/home

June 2009
Publications Code US021182

All the material in this publication is copyright
© Edexcel Ltd 2009




Contents

Contents

The Core Principles of Chemistry: 6CHO1
General
Question 21
Question 22
Question 23
Question 24
Application of Core Principles of Chemistry: 6CH02
Question 20
Question 21
Question 22
Question 23

Statistics

o OO N N DN

14
20
20
21
23
24

27




Chemistry 6CHO1/6CHO02
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6CHO01/01: The Core Principles of Chemistry

General

Many candidates appeared to have benefited from a further few months of studying AS Chemistry.
Examiners noted an improvement in the way answers to calculation questions were set out and a better
understanding of the energy changes associated with bond breaking and bond making.

For Section A (multiple choice questions), the average mark was just over 14/20.

Question 21

In (a)(i), many candidates suggested answers relating to either the ease of combustion of alkanes or safety
measures rather than ease of transport or storage. ‘ -
Plus

Examiner Comments

21 This question is about hydrocarbons.

£ lianefied C and C alkanec H H
fliquefied C, and C, alkanes. This candidate scored the mark, the

. . 3 - reference to safety being ignored.
(1) Suggest a reason why the alkanes are liquefied. Y gg
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In (a)(ii), it was clear that some candidates were unfamiliar with the concept of skeletal formulae. Naming
of the two isomers was generally very good and some credit was awarded if a candidate drew two correct
structural formulae instead of two skeletal formulae. Part (a)(iii) proved to be very straightforward.

In (b)(i), both the initiation step and the requirement for UV light were recalled accurately.

(b) Propane, C H,, reacts with chlorine, Cl , in a substitution reaction.
CH, +Cl —» CHCI+ HCI
T'he mechanism for this reaction is described in three stages.
(1) Give the initiation step for this reaction and state the condition necessary for

thie - i
this step to.occur.

Initiation step
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However, in (b)(ii), candidates found it more difficult to write two correct propagation steps. There
appeared to be a lack of understanding that the propagation steps lead to the formation of more chlorine
free radicals which keep the reaction going.

There was, in the vast majority of cases, a suitable use of dots to show free radicals. As shown in the
response below, a sizeable number of candidates chose to write the propagation steps for the chlorination
of methane rather than propane. One out of two marks was awarded if two correct steps were shown for

methane reacting with chlorine.
(b) Propane, C.H

,H,, reacts with chlorine, CL, in a substitution reaction.

C,H, + Cl,—» C,H,Cl + HCI
The mechanism for this reaction is described in three stages.

(i) Give the initiation step for this reaction and state the condition necessary for
this step to occur.

Initiation step

C\l(‘ﬂ o ZC\' ‘ . , L.

Condition .... .ULWQW‘O\et nglf\t —

(ii) Give the TWO propagation steps fop/this reaction.

Cl+ + CHy —>CHze + HC
CHye + Clp — CHyC JrClvw

(iii) Give a possible termination step for this reaction.

Cle + Cls

Examiner Comments

The candidate has not completed the
termination step in (jii).
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In (c)(iii), whilst many appreciated that the reaction of bromine with an alkene is an addition reaction, only
relatively few candidates classified the process as electrophilic. In (c)(iv), calculating the number of moles

in 0.72 dm? of hydrogen gas proved to be far more problematic than finding the number of moles of alkene
in 1.36 g of myrcene.

(iv) In an experiment, 1.36 g of myrcene (molar mass: 136 g mol™") was found to
react with 0.72 dm® of hydrogen, H,, in the presence of a nickel catalyst.

Use this information to draw the structural formula of the product of the
reaction between myrcene and hydrogen.

[Assume the molar volume of H, under the conditions of the experiment is

24 dm*mol.]
)

Calculation Le 20 o
rceng = W
I 36q 9 ™Y SRo)
= 0.0) )’V\O\
072 dm® S| H, = 0724

= 0.0 3 W\Q‘ v
60 ’\ MS\ J‘é MVW
rads with 2 mol J% 'Hz

Hence structural formula of the product

Examiner Comments

This candidate has shown a meticulous approach so as to ensure all units are correct.
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In a surprising number of cases, structural formulae of the product showed either carbon atoms that were
not tetravalent or structures with not all methyl groups in the correct place, as illustrated below:-

(iv) In an experiment, 1.36 g of myrcene (molar mass: 136 g mol™) was found to
react with 0.72 dm?® of hydrogen, H,, in the presence of a nickel catalyst.

Use this information to draw the structural formula of the product of the
reaction between myrcene and hydrogen.

[Assume the molar volume of H, under the conditions of the experiment is
24 dm*mol™"'.]
2)

Calculation

Hence structural formula of the product

H
i

C

\ _CH K
/C‘ \ yd CHl ‘;\ t
B CH, N C

Tz w N )N

g

cH_cu
Ck\»ZCH CCHBB 5C ?_QHZCH?'CQ&*%z}CHZCHS

A minority of candidates obviated this difficulty by showing the correct skeletal formula of the product.

In (d), the majority of candidates were able to draw the repeat unit, although some drew a section of the
polymer chain without then indicating what the repeat unit was.
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Question 22

In (a)(i), it was pleasing to see the energy changes on the Born-Haber cycle identified correctly. Part (a)(ii)
proved to be more demanding, with many candidates being unable to derive a correct expression for the
first electron affinity of chlorine. Frequently, a candidate’s working led to an answer of +360 k] mol™, which
was then amended to a final answer of -360 k] mol™" without any comment.

The best answers started with an expression of the form “D = .....", with subsequent rearrangement of the
expression to find the unknown, F, as shown below:-

(ii) - Calculate the first electron affinity of chlorine, in kJ mol, from the data given.
2 - y,
£ | + \
{/ + /.8 / y ] g . /
! | T & i’“:r 1 | + :;'t__.. / ‘{' — 'L‘y-!'
g =\ -
'y = o) 1 }
E = - 360k
in
ot ’
|
27N .
oM+ UQY 42 | e - '(f?‘fz - —\l|
I - /J)‘\ 173 } O\
7
L &
v /

In the second example above, one out of the two available marks has not been awarded due to a
transposition error. These occurred quite frequently. Consequential marking allowed the award of one mark
for the subsequent value of the first electron affinity for chlorine.

In (b)(i), answers often contained a comment on the mathematical difference between the experimental
and theoretical lattice energies rather than to the fact that the values were in close agreement and,
therefore, that the bonding in sodium chloride is almost completely ionic. Part (b)(ii) revealed that some
candidates did not understand the link between there being a significant difference in the lattice energies
and the nature of the bonding in a compound.




Chemistry 6CHO1/6CHO02

Part (c) was extremely well-answered, with all the relevant factors being included, as illustrated in the
response below:-

*(c) Suggest why the first ionization energies of the Group 1 t)e/mcnts decrease down the
group.

The sulernmost eledbvon in (wouf’( N e /

7 Cuw(xb {'YWV] T VW(J_,QUS as \ﬁm %0 OLUWV\ ﬁ/\l“%VOUPJ
@/V\OL le exba §\A§/u/> (ntheasne ’UN‘L Swdi‘”‘ﬁ
X cw& T nuadeor chawge. TLuz Y\A/\C/j.ﬁa/\ charge on

'a}\_g/ GU/\,G/\ \/\c,v\/kﬁ‘\ dees V\c,pf ‘mc)uzowi \3€c_c,u\)5Q U
(OWW n PV@WIS EQQQA/L [?‘j (horeaar tn e/(_gdr\/c/ws

(Total for Question 22 = 10 marks) '}

Pz o resull, gthe oubermost edocdvon (s hetd
M e LOGS%, cund T € decreaser.
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Question 23

Candidates found this question the most demanding on the paper.

In (a), a number of candidates seemed to be unclear as to what the term structure meant. As a result,
shapes of molecules and electron configurations were frequently offered as answers. The bonding in sodium
was often incorrectly described as being ‘ionic’, even when candidates had drawn a sketch of some metal
cations in a sea of delocalized electrons next to their answer. There were, nonetheless, some excellent
answers to this part.

23 The graph shows the variation in melting temperatures of the elements across Period 3
(Na to Ar) of the Periodic Table.

1600
1400
1200
1000

Examiner Comments

Melting 800
temperature
/°C 600 -1

This candidate has provided an excellent answer
and scored full marks.

400

200

04

—200-

—400 T T T T T T T T
Na Mg Al Si P S Cl Ar

Element

(a) Complete the table below to show the type of structure and bonding for the elements

shown.
A )
Element Structure Bonding/ . g —
i M CONIEC - pou BV s | pmakodise v/ 4

S LA e.u.QQW\b / // ’4

e ; {w\k MW CoN O AX v y, —r
silicon %g iy ) y

sulfur Qimpla moleuodar  [Covolauns

-




Chemistry 6CHO1/6CHO02

(a) Complete the table below to show the type of structure and bonding for the elements
shown. /!

/
]
/

Element Structure Bonding, /' /

sodium M.Q/{Laj (Qﬁ\'@ "\/\QJL CZ/%,‘C X ﬁ
silicon oA mgom&su,ulz @vodind

Plus

Examiner Comments

This response scores 2 marks. There is a lack of awareness that the structure of sulfur is
that of ‘simple molecular’ rather than powder.

In (b), candidates showed a much better understanding of the bonding in silicon than that in sulfur.
However, some very clear and cogent responses were seen such as:-

(b) Explain why silicon has a much higher melting temperature than sulfur.

\,

Descriptions of the nature of the bonding in sulfur often failed to distinguish between the bonds within S,
molecules and the weak forces between the molecules. Frequently, any discussion of the bonding in sulfur
was absent altogether as illustrated in the following example:-

(b) Explain why silicon has a much higher melting temp;ejyéﬁqan sulfur.

..... Eadh. SiWton. olom fatms.. &s@@ NI S

i A e STUCon aroms. TS ose o AL L. \oe oD
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Obtaining both marks for (c) was rarely achieved, as many candidates did not address either the decrease
in size of the metal cation from sodium to aluminium or the increase in the charge of the cation formed
from sodium to aluminium. A sizeable number of candidates confused the process of melting with that of
ionization of the metal atoms.

-

*(c) Explain why the melting temperature increases from sodium to aluminium.

Qﬁ’nce ) /qf"/
athockion ehocun - makad calions ond doa za g dolocaliel]
e/{zd(vcws In Na, *fkeco:fwv\» hayead«a/vg€ o’%m@

(L 2]
(d) Magnesium forms the basic oxide magnesium oxide, MgO. Thls oxide i is almos i W
? inanlhihla inwrater Nn aentle warmina with dilaute enlfuric arid maonacinm avi 3

Examiner Comments

Some clear and concise answers to this part were also seen, as shown by this
response which scored full marks.

Some answers did mention the increase in charge of the cation across the period, but then did not relate
this to the increase in the strength of attraction between the cations and the delocalised electrons
surrounding these ions, as illustrated in the response below:-

*(c) Explain why the melting temperature increases from 6dium to aluminium.
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In (d)(i), answers revealed a lack of recall of the steps carried out when preparing a soluble salt. A number of
candidates regarded the process as similar to an organic preparation, with processes such as heating under
reflux and fractional distillation being mentioned. Otherwise correct answers frequently failed to mention

details of the fmal stages for obtalnmg dry crystals

(d) Magnesium forms the basic oxide magnesium oxide, MgO. ThlS oxide is almos byt W‘ ;bi.i
insoluble in water. On gentle warming with dilute sulfuric acid, magnesium oxide 3

reacts to form aqueous magnesium sulfate solution.
*(i) Describe how you would use the above reaction to prepare a pyfe sample of /
magnesium sulfate. / )

’, {&i

ok dilfe 1,50, acd with orcass MO by i |
e lon, bath. Add tee |

M3@ in. $VWC«J/Q _________ mmb ’Cm e acidh kil no

~ MR ,V\ea(f@ _ FLLU/\ s e reachon waa

(ﬂﬂw VW’ Lzm\»e bha, SOW i Cu Ewapovohg
»O\,(él/\ te, JU‘&V(/V\ Mﬁf@cjr Q}ujs‘ro\/(/s Mdf\e,(/\,,ove, i
A 7] wo«iﬁm Mb% @m\w\ F)UCM Pofen.. WW&
us

Examiner Comments

This candidate has given a well thought out answer, which recalls all the
suitable techniques required.
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The need to filter off the excess magnesium oxide, after reacting the acid and the base together, was often

overlooked as illustrated below:-
T IO OV O TOWNR S CA \ V\axr

(d) Magnesium forms the basic oxide magnesium oxide, MgO. This oxide is almost
insoluble in water. On gentle warming with dilute sulfuric €id, magnesium oxide
reacts to form aqueous magnesium sulfate solution.

*(1) Describe how you would use the above reactionfo prepar - pure sample of
. i o - =
magnesium sulfate. N SN Oy 1 2 D

)

In (e)(i), a few candidates did not refer to the rubric of the question to deduce that the insoluble strontium
sulfate formed would prevent further reaction between the acid and the strontium carbonate. It was
often thought that the reaction stopped after a few seconds because there was a very fast reaction. Other
candidates confused the reactivity of the element with that of its compounds. Some answers were very

well expressed, such as:-

(¢) The data in the table below will be useful when answering this question.

Soluble in water Insoluble in water
MgSO, MgCO,
SrCO,
SrSO,

Magnesium carbonate reacts with dilute sulfuric acid.

MgCO,(s) + H,80,(aq) — MgSO,(aq) + CO,(g) + H,0()

(i) Explain why the reaction between strontium carbonate and dilute sulfuric aci
stops after a few seconds. ,
(

B
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Deriving the ionic equation for the precipitation reaction in (e)(ii) proved to be particularly discriminating.
Better answers often showed “spectator ions” being deleted on both sides of the final equation, but good
answers were sometimes spoilt by the omission of state symbols. Both these latter aspects are illustrated
below:-

(i) Strontium sulfate is produced when aqueous sodium sulfate is added to aqueous
strontium chloride.

7\

Give the ionic equation for the reaction, including spéte symbols

\\ // ) // 2) 1

cl, o yd .’
Sr%+‘\(0—2504 %/SFSQW%CLCL 4 Ty |

a¢)

[ }(/ Msoql‘ﬁ SfSO Yot M&W

%
gr 2 -+ ‘50(.(,;\ — SI’ SO ¢ cC)
[\,&

Other candidates appeared to be able to write the ionic equation without any working:-

(ii) Strontium sulfate is produced when aqyeous sodium sulfate is added to aqueous
strontium chloride.

Give the ionic equation for the reaction, including state symbols.

(2)

SO; (W@Jr 3 %@% SYSO (s)

7/

\\
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Question 24

Part (a) elicited a full range of marks. All six marks were often awarded. Where they were not, it was often
because in (a)(ii) the mass of fuel rather than the mass of water was used to calculate the energy transferred
to the water. In (a)(iii), some candidates did not round up their answer to three significant figures, whilst
others omitted the negative sign or did not give the correct units of kJ mol™.

(582 °c )
N=2.90 0-0S ro\s
)c ¥
9 ) K4 (S | \E. 3 SF - ¥
U3 & ¢ -
U8 65523 = S ‘ 2
= : { = =
UBLS S 7 . L
> : -3 oMol

Examiner Comments

This response shows an example of a well set-out answer scoring full marks.
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24 Propanone, C,H O, undergoes complete combustion to form carbon dioxide and water.

C,H,0(1) + 40,(g) - 3CO,(g) + 3H,0(I)

(a) In an experiment to calculate the enthalpy change of combustion for propanone,
2.90 g of propanone was burned completely in oxygen.

The heat energy from this combustion raised the temperature of 200 g of water from
20.2°C to 78.4°C.

The specific heat capacity of water is 4.18 J g1 °C-1.
(i) Calculate the number of moles of propanone present in 2.90 g.
[The molar mass of propanone is 58 g mol™.]
Ao vt Jk C%HQO e 2-6\0‘2{
5 1~ 4
By e /

v

iOOg mol .

(ii) Use the expression

specific heat  temperature

energy transferred (J) = mass x capacity change

to calculate the heat energy transferred to raise the temperature of 200 g of water
from 20.2 °C to 78.4 °C.

engy bavsfoad = 2000 ¢ 48T (ol

=4$¢55 27 Y VvV,

A

= 480 K3 2sh
(iii) Use your answers to (a)(i) and (ii) to calculate a value for the enthalpy change
of combustion of propanone. Give your answer to three significant figures and
include a sign and units.
3) .
AH . (Cﬁ Hc 6) = emeraun M // h
0.4 oles )
- QX‘CBBZKI \’“\;’\“
A\ O . 05 P’Y\O\ r

|

:ﬁ73 ') mol™ éf’\‘

y
/

us

Examiner Comments

The candidate has missed the negative sign for an exothermic reaction in (iii).
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In (b)(ii), contradictory answers were seen particularly when the difference was described as “higher” or
“lower” (although “lower” was accepted as a response).

When comparing the degree of exothermicity of two reactions, answers such as “less exothermic” or “less
negative” are much preferred as they lack ambiguity.

A pleasing number of candidates were aware that the vaporization of water is endothermic and, therefore,
that less heat energy would be released if water were formed in the gaseous state.
—— o x| B

(if) This Data Book value (2440 kJ mol™) refers to the following equation.

CH. OO + %%0,(g) — 4CO(g) + 4H,0(D) ,
How would the value be different if it referred to the formation of water i’ he
gaseous state? Justify your answer. o)

Difference ... o . MA
Justification .. %PMQW 51/\&2
e reachon. wE ke taed W\

P __(/qutﬁ/\ ﬁyaw/\ L\OI/\AAA Yo 3&/‘7 _ 90 ”H«L modk
enenau redeased  wodd ke lswsenc v

(c) Standard enthalpy changes of combustion can be used to calculate the standard
enthalpy change of formation of a compound.

(i)~ Define the term standard enthalpy change of formation, making clear the
meaning of standard in this context. ’
: ® g,

AH JB & A c(;*mvdwv\o\ is e evﬂ)f/\o&m C/QA.W/\%VQA
\(\\/cf\/\/\aé\ wyw{wmm zjk A mol Q%O\

Vo s comshtwant el S S JOWW”
, (\e Heoin stedes: aﬁ W*"W{’w
1.0 oafm ssw&av\d\

Examiner Comments

Many excellent answers were seen to (c)(i), with all three scoring points
addressed as shown in this example.
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A common error, however, was to refer to ‘energy required’ or ‘energy released’, implying that the
standard enthalpy change of formation had to be endothermic or exothermic, respectively. One mole of
“a substance” or “a compound” was accepted in this definition, but not one mole of “a product”, as seen
below. This response has also neglected to mention formation from elements (Note: the slight error of

the standard conditions not being at 100 kPa has been ignored as 1 atmosphere pressure has also been
included):-

(c) ‘Standard enthalpy changes of combustion can be used to caleulate the standard
enthalpy change of formation of a compound.

(i) Define the term standard enthalpy change of formation, making clear the
meaning of standard in this context.

T nole OF BARSISE I
Leuahtrows (z9 S"c i \OO OOU KP& or
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(ii) Use the standard enthalpy changes of combustion, AH.®, given in the table
below to find the standard enthalpy change of formation for ethanoic acid,

CH,COOH, in kJ mol™.

Substance / kL}Ir{;olf‘
C(s, graphite) -394
H(g) 286
CH,COOH(l) —870

2C(s, graphite) + 2H,(g) + O,(g) — CH,COOH(1)

\20 /20 A” <c# cooH
+AH9(

2Co,tH.0 #

2ANT (&) + 2482 (H,) & - pte (chgoor)
= 2% €399 + 2 x(-286)~ (~870)
— 490 kI mol™

)

_.e,-
A,

'

Plus

Examiner Comments

This example is one of many fully correct answers seen for (c)(ii), showing a
sound knowledge of how to construct a Hess cycle.
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Use of either the expression AH . = AH_[products] - AH_ [reactants] or incorrect algebraic expressions
lead to an incorrect answer of +490 k] mol™', which was awarded one out of the three marks available as
illustrated below:-

\/ v \

Even in other incorrect or incomplete answers, candidates were aware of the necessity to double the
standard enthalpies of combustion of both carbon and hydrogen in this calculation.

Please note that the duration of this paper will be changed to 1 hour 30 minutes, from January 2010.




Chemistry 6CHO1/6CHO02

)

6CHO02/01: Application of Core Principles of Chemistry

Section A appeared to be handled well by many candidates (the average score being approximately 13
marks). Sections B and C proved more challenging. There was some evidence to suggest that candidates
found it very difficult to relate the ideas from some areas of the specification to unfamiliar situations. As
marks for this skill make up 50% of this paper, candidates will need to develop strategies to engage with
the ideas during their revision. Candidates should try not to spend more than 20 minutes on Section A as
advised in the paper.

Question 20

Candidates found this question challenging both in terms of the ability to apply core ideas to an unfamiliar
scenario and to communicate chemical ideas with precision. Responses to Q20(a)(i) revealed that
candidates were able to recognise the two reaction types. Probably the most common way to lose marks
was the inclusion of spurious incorrect information. For instance some candidates suggested ‘electrophilic
substitution’ for reaction one. In (a)(ii) responses to reaction one acted as a useful discriminator. Weaker
candidates didn’t appear to use the guidance from the question and simply described in words what the
equation(s) already showed or used imprecise language with respect to particles, particularly with regard to
reaction two.

Reaction 1 .../ ihu /W ‘H‘QJ W Wb\ lvﬁ"*"ﬂx /‘&WA

Luii; e Ziﬂwr—)mﬁy( . .. Som mW
Hel..,

Candidate simply describes the changes that occur in the reaction by
repeating information from the question so does not receive any credit.

Examiner Comments

Again the response reformats information from the question. However a bit more precision here may
have scored credit, as ‘removal of a hydrogen ion’ would have correctly described basic behaviour.

Better candidates did attempt to consider the specific role of water and recognised it as a nucleophile, either
directly or by suggesting it formed hydroxide ions. Given the expected prior knowledge of the candidates,

N
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the latter point was an allowable response. Although such candidates were then often able to accurately
describe the attack of the positive carbon, a minority only described attack of the C-Cl bond, leaving
examiners unclear as to whether the candidates believed the carbon or the chlorine was subject to attack.

In (b) about half of the candidates recognised the bond breaking as heterolytic. Part (b)(ii) showed that the
more able candidates had an appreciation of the mechanism involved, though recognition of 1-chlorobutane
as a primary halegenoalkane enabled many candidates to score one mark. Whilst such questions are valid,
the ability to explain why a particular mechanism occurs, which requires a deeper understanding of that
mechanism, is more helpful to candidates when they meet unfamiliar processes.

Part (c) enabled candidates to show some understanding of isomers, with many candidates drawing
structures for two correct alkenes. Commonly the third structure proposed was a branched chain alkene
and a minority of responses still included a chlorine atom in the structure. Written explanations tended
to be ambiguous with a number of responses simply suggesting the double bond could form between two
different carbon atoms, which were not precise enough to score credit. (see 1 below)

betons it diprdo on bt coben oAbl bed Wl gon so o 1

hdegn. b, s, om0 b polids ] st dot 2 pechut

[
1 | |

[ ]
- —C = C= C-H
| 1
M H

Those candidates who recognised both geometric isomers did not always realise that this was due to the
lack of rotation about the double bond.

Candidates often suggested that the greater strength of the C-F bond slowed down the reaction in part (d)
and although many suggested an acceptable alternative reagent, a minority proposed using sulfuric acid.
Question 21

Most candidates correctly identified hydrogen bonds in (a)(i) and were able to recognise that fluorine

has the greater electronegativity. However some candidates seemed to think a description of the
electronegativity trend was sufficient to explain this observation and made no reference as to why fluorine
is so effective at attracting electrons towards itself (see 1). In a similar vein, candidates often tried to use
recall of the atoms that can form hydrogen bonds as an explanation, without attempting to explain why
(see 2).

Theelecimpegoi iy OF fluckine is areater ron the
_eecioregotuiy of . bemee.. This (8 DROVSE. CloaXiR S .

oSt @lecireophie element i e pesiadie fakle - bycmgen

ploxde hos nyd@epn onding ecau4is fyie op bonding
occurs bekueen H-F, W-0.ond B-N oot oot R-B SrefRfose

‘pemen boide @Rk ok hydegen bodig.”
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The temperature was often correctly predicted in (a)(iii) though a small number lost the mark through use
of degrees Celsius as units.

Candidates found it difficult to justify the ability of propanone to dissolve a wide range of substances in
Q21(b). Some answers simply said ‘because it’s polar’ with no consideration as to why it might dissolve
non-polar species and others used the generic term ‘organic solvent’ without any amplification as to what
they meant by that.
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Examiner Comments

The candidate has used the idea that propanone is ‘organic’ and implies this
enables interaction with other organic solvents, but has not emphasised that
the molecule has non-polar regions which enable this interaction to occur.

In (b)(ii) some failed to recognise that propanone could hydrogen bond with water and a number of
those who did, thought this could occur via one of propanone’s hydrogen atoms (see 1). However these
candidates often then went on to realise that the interaction between octane and propanone would be
London forces so scored one out of two (see 2).
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Question 22

Many candidates were able to correctly identify the key ideas of breakdown due to application of heat in
(a)(i) and over half gave a completely error free equation in (a)(ii). Those who identified the correct trend in
(a)(iii) often went on to present very lucid and well argued justifications in terms of trend in cationic size
and effect on the ability to polarise the carbonate anion (see 1, 2 and 3 below).
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Some answers received less credit as imprecise language led to use of terms such as atoms or elements
when referring to the ions. Whilst in some cases such errors can be overlooked, in this case they are critical
to the explanation of the trend. A small number of answers attempted to use lattice energies to explain
their trend but very often did little more than provide some numerical data to restate rather than explain
the trend. Generally those who decided the stability decreased did so as they seem to be confusing the
stability of the compound with that of the metallic element.

The Merel mLJ/7 e bonaes éﬁl"“
?’oﬂ e. C(Zoc.ar\ S ) h’c eleb) e
RO

Mote and WerKre rae de_}/y
o"ng }ﬁ LGD Mcm in, 'TZu AMecons H-r o\)-‘]‘ﬂce_.

Lncteeses ﬂmﬂ ﬂ"— orces L*J':!‘ % o.#rhc Men
Decreende, ‘-]/LG QU‘.J.‘E( ]mlwns n.rc. ?ﬁmﬁ?m. rmush

eosier \ Mmoo (MU
~Ius

Examiner Comments

Candidate appears to be justifying the increasing likelihood of a metallic
element forming a cation, rather than the stability of the metal carbonate.
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Better candidates could identify the correct colour of methyl orange at the end point of the titration in
(b)(i), however weaker candidates gave completely unrelated colours. The structure given in parts (b)(ii) to
(iv) enabled most candidates to get some credit for determining the number of moles of hydrochloric acid
(see 1). However fewer managed to relate these values to the number of moles of calcium oxide and the
subtraction from the initial number of moles of hydrochloric acid was needed for credit, although some did
at least use the reaction ratio to get 0.0025 moles (see 2).
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Those who did carry this error forward were then confronted by a % purity of greater than 100%. Those
who did this were far more likely to mistrust their technique for determining the purity than their answer to
(b)(iii) so simply reversed their quotient to give a value of less than 100%.

Most candidates managed to get two out of three marks in part (c)(i) and a large number of very good
answers conveyed both the use of concentrated acid to clean the inert metal and to form the more
volatile chloride. The most common error was omission of an appropriate support for the sample, either
because a generic ‘metal wire’ or ‘inoculating loop’ was suggested or in a minority of cases because the
candidates simply lit a wooden spill dipped in the sample. Barium was correctly identified by the majority
of candidates in (c)(ii).

Question 23

Many candidates did correctly show a hydrogen bond between ethanol and water, though a minority still
seem to believe any hydrogen can be involved so showed an interaction between water and the methyl
hydrogen atoms, receiving no credit (see 1).
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Examiner Comments

Many candidates found it hard to show the angle ‘between the molecules’ and did
not show an angle across three atoms (see 2), thus missing the second mark.

Candidates could generally identify errors with the diagram of the apparatus in (b) but had difficulty in
describing what effect these errors would have. Candidates need to appreciate why the apparatus is used
in the way it is. A small number of candidates seemed not to read the question and simply gave a written
description of the faults they’d already identified in the diagram, with no attempt to explain the effect.

Common misunderstandings were that the thermometer should be in the liquid, the incorrect water flow
would completely stop any condensation, the apparatus should be open at the still head to prevent pressure
build up and that the anti-bumping beads would somehow prevent the separation from occurring. Whilst
recall of how to carry out a particular technique is important, candidates also need to appreciate why

and how a technique works. In (c) quantifying the error was beyond most candidates and only better
candidates in (d) were able to make the link between practical work they are likely to have done (for instance
preparation of a halegenoalkane, 2.10 2 c in the specification) to suggest a suitable drying agent.

However (e) was well recalled by many candidates, the majority choosing to use phosphorous pentachloride.
A number of candidates still persist in offering an inference rather than an observation in such questions and
comments such as ‘HCl is produced’ did not score.

In (f)(i) candidates often managed to convey the idea that carbon neutral fuels absorb as much carbon
dioxide as they grow as they release during combustion. Some particularly good answers even related this to
a time scale to prevent confusion between plants that grew a long time ago to form fuels such as coal.
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In (f)(ii) weaker answers tended to over generalise and make little or no use of the information in the passage.
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For instance at 1 above, the candidate has recognised that CO, could be given off during production but has
made no use of the passage to illustrate this. Energy use resulting in CO, release could have linked to the
distillation of the bioethanol or the hydrolysis of biodiesel, both mentioned in the passage. This candidate
has, however, (see 2) recognised that transportation is likely to release CO,, which would have received credit.
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In the example above the candidate is trying to justify increased use of biofuels in terms of the positive effect
on the environment. This was an acceptable route to score marks but this answer is too general and makes
no attempt to specify which harmful gases would be produced (see 1) and what affect this would have.

Some weaker answers misinterpreted parts of the passage. For instance some candidates seemed to assume
that elephant grass was burnt with coal and a significant minority seemed to believe that the figure of 96%
yield for the bioethanol distillation was somehow related to atom economy.

The best answers made clear reference to processes that would use energy and therefore probably produce
carbon emissions, such as distillation and transportation. Such candidates also tended to pick up the idea
that at least two of the biofuels are potentially also food crops and could suggest the effect this might have
on food supply. The best answers also often chose the simplest approach to justify potentially the most
sustainable crop, by linking the quick growth and high yield of elephant grass to sustainability.

Please note that the duration of this paper will be changed to 1 hour 30 minutes, from January 2010.
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GCE2008 Chemistry 6CHO1 & 6CHO02 Grade boundaries

6CHO1/01
Max.
Grade Mark A B C D E
Raw boundary mark 80 57 51 45 39 34
Uniform boundary mark 120 96 84 72 60 48
6CH02/01
Max.
Grade Mark A B C D E
Raw boundary mark 80 49 43 37 32 27
Uniform boundary mark 120 96 84 72 60 48
Notes

Maximum Mark (Raw): the mark corresponding to the sum total of the marks shown on the mark scheme.

Boundary Mark: the minimum mark required by a candidate to qualify for a given grade.
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