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Introduction

This paper tested a wide range of Unit 2 material and provided good opportunities for
candidates to show their knowledge and understanding of the chemistry covered by the
Specification.

The quality of written communication was very variable, and in some cases, responses
were unable to be rewarded as the meaning was unclear. In the calculations on this paper,
the routine calculations for the iodine/thiosulfate titrations were well done. One calculation
tested understanding of the procedure by asking why a certain amount of potassium iodide
was suitable; this was often not attempted, and when a calculation was done it was often
not relevant to the question. The calculation of percentage difference in titration readings
produced a lot of rounding errors. One question asked for an experimental method to
compare the thermal stability of two carbonates. Some answers were excellent but many of
the procedures proposed would be impossible to carry out in practice, or would not give the
data necessary for the comparison. The answers suggested that many candidates have little
experience of doing experiments, or attempting to solve practical problems.
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Question 21 (a) (i)

This question was well answered. Most candidates were able to identify the three oxidation
numbers of chlorine, but some did not specify the substance in which they were found.
Other candidates gave charges instead of oxidation numbers, saying that Cl-and CI* formed.
This was not given credit. Only a very small minority thought that the oxidation nhumbers of
hydrogen and oxygen were changing in the reaction.

Careful use of language was needed to gain the third mark. The definition of
disproportionation was generally well known, but some answers just said that oxidation and
reduction were occurring. It was necessary to say that the same species, or element, was
both oxidized and reduced.

Answers saying that that "disproportionation has occurred because chlorine has gone from
0 to +1 and -1", were not allowed as this statement is just repeating the values of the
oxidation numbers.

21 Chlorine is used to prevent the growth of bacteria in swimming pool water. It reacts
as shown below.

Cl(aq) + H,0(l) = HCl(aq) + HCIO(aq)
[ FUN M= wrl-L
(@) (i) By giving appropriate oxidation numbers, explain why this is a
disproportionation reaction.
(3)

plbrirar’ha-u-l'ih“tuj‘m*auw} whin o R abows o o et (3 owidiend .
bond tduced o He See mafon.  ln His wte Chloine ™
| akfd‘lhl/faﬂia to +1  oud is alse  seducel frooe O fo =)o
| Tartfors,. sonvee. blorive bos detn oxihized aud poreduced oy o dSppporion
‘ reachion M siace il hos ;v"‘my-/*“"w" ot elechpas .

ResultsPlus

Examiner Comments

This candidate has given the three oxidation numbers correctly but not
identified the compounds in which the oxidation number is -1 and +1.

A
Q ResultsPlus
Examiner Tip

In disproportionation the same type of atom is both oxidized
and reduced, but remember that a single atom cannot be
oxidized and reduced simultaneously. This answer was
allowed but it would have been better to make it clear that
the changes are not happening to the same atom.
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21 Chlorine is used to prevent the growth of bacteria in swimming pool water. It reacts
as shown below.

Cl,(aq) + H,O(l) = HCl(aq) + HCIO(aq)

(a) (i) By giving appropriate oxidation numbers, explain why this is a
disproportionation reaction.

(3)

.0 bw.«u o pelossd. ...
”C{ ond. /wéu{] .....

Examiner Comments

This candidate has confused the oxidation number changes
associated with oxidation and reduction, by saying that

production of HCI is oxidation. However the oxidation numbers
are correct.

OO ResultsPlus

Examiner Tip

During reduction the oxidation number is reduced
i.e. gets less.
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Question 21 (a) (ii)

Many candidates correctly stated that the equilibrium would move to the left, and then said
this meant that more reactants would form. This simply rephrases the first statement,

and was not allowed as an explanation. A comment about using up some of the added
hydrochloric acid or restoring equilibrium was needed. Le Chatelier's principle was
sometimes quoted, but to gain credit, it had to be applied to this equilibrium, and just
saying that the equilibrium moves to counteract the change in the system did not do this.

(i) State and explain the effect on the position of equilibrium if concentrated
hydrochloric acid is added to a sample of chlorinated swimming pool water.

{2)
s Chongo , SO 2 inceeoue 1n. MUl wodd menn

e %Ef? va’“ L"Lw%“fu’ }7' 'Lf“" (-‘L/j ({W ;"- Oen ”U‘@“&f’mfvew /

cen @ b o Hel

[

ﬁ ResultsPlus

Examiner Comments

This answer gives the correct effect on the position of
equilibrium. However, more is required in the explanation than
saying that when HCI is added, the equilibrium moves to the left
because the HCI concentration has increased.

A
Q ResultsPlus
Examiner Tip

The reverse reaction will occur when the HCI concentration

is increased. This restores equilibrium by using up some of
the added HCI and converting it to chlorine and water. All the
added HCI will not be used up - if it was, the concentration of
the substances on the left of the equation would be higher than
they were in the original equilibrium state.
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(i) State and explain the effect on the position of equilibrium if concentrated
hydrochloric acid is added to a sample of chlorinated swimming pool water,
(2)

TLW. Pos-.\'fm would . hot Chcm&e. beeause. . on. increpss
0 omoles. . would  crecoe.. Fhe | conceneanen c_c_;_’w;.L‘r_i/:.;_.:
. H\L numher_f-*g olgy  on each. Side __qm__ﬁrtu&.(i e

ﬁ ResultsPlus

Examiner Comments

When equilibrium is reached again after concentrated hydrochloric acid
is added, both reactants and products will be more concentrated but it is
incorrect to say that the equilibrium position would not change.

The number of moles on each side of the equation is important in
equilibrium reactions involving gases, as a change in pressure will cause a
change in equilibrium position. However, in this reaction the species are all
in solution.

A
Q ResultsP
Examiner Tip

You need to consider the number of moles on each side of the equation in
equilibrium reactions involving gases, as a change in pressure will cause a
change in equilibrium position. However, in this reaction the species are all in
solution so you just have to think about the effect of a change in concentration
of one of them.

us
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Question 21 (b) (i)-(vi)

There were many incorrect half-equations given in (i), some with incorrect numbers of
electrons and others showing no electrons at all. Candidates are more likely to balance the
charges correctly if the charge on the electrons is shown. However it appeared as if some
candidates did not know that half-equations included electrons.

The equations given in (ii) were more often correct, and were marked independently of the
half-equations in (i). Overall equations should not show electrons. The common error was
in the number of hydrogen ions, and if candidates had checked the total charge on each
side of the equation they might have realised their mistake.

The calculation of the number of moles of iodine in (iii) was usually well done, though a few
candidates stopped at the stage of calculating moles of thiosulfate ions. These candidates
rarely said what their numbers referred to, making it difficult for them to gain marks as
transferred errors. Very few errors in significant figures or rounding of values were seen
here. If an equation was given in (ii), the calculation of the number of moles of CIO- should
have been based on this and the number of moles of iodine calculated in (iii).

Calculation of the concentration in (iv) sometimes caused difficulty; a few were out by a
factor of ten and volumes of bleach other than 25 cm? were used. The number of moles
was sometimes multiplied by the volume instead of being divided by it. Candidates are
advised to give numbers in standard form, otherwise zeros were often lost going from one
part of a question to another.

In (vi), many candidates simply confirmed that 1.5 g of potassium iodide contained

9.04 x 103 moles, as stated in the question. They needed to show that this amount of
potassium iodide was an excess, either by calculating the number of moles of iodide ions
which reacted with the CIO-, or comparing the number of moles of CIO-which could react
with 9.04 x 10 -3 moles of iodide with the number present in the bleach.

(b) In a similar reaction, chlorine reacts with sodium hydroxide to make household
bleach.

Cl,(ag) + 2NaOH(ag) — NaCl(aq) + NaClO(aq) + H,0(l)

The concentration of NaClO in diluted bleach was measured by titration.

A 25,0 cm® sample of bleach was pipetted into a conical flask. Approximately

1.5 g of solid potassium iodide and 10 cm?® of hydrochloric acid with concentration
2.00 mol dm~ were added. Each mole of CIO-, from the NaClO in the solution

of bleach, produced one mole of iodine, |,, which was titrated with sodium
thiosulfate solution.

(i) Complete the ionic half-equations below for the reaction of CIO- with acidified
potassium iodide by balancing them and adding electrons where required.
(2)

Co + ...2.H +2e - C +HO

LA >0, + 2e

(i) Use your answer to (a)(i) to write the overall ionic equation for the reaction
between ClO- and I~ ions in acidic conditions.

ClO"+ 2n" 4+ 217 — |, + €17 + H,0
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(iii) The iodine in the sample required a mean (average) titre of 24.20 cm? of
0.0500 mol dm~ sodium thiosulfate solution. Thiosulfate ions react with iodine
as shown below.
250" +1, = SO + 2

Calculate the number of moles of iodine in the solution,

(2)
n(5,03*7) = 0 05 % 002420
T lruix07?
n (1) = (121x1073) = 2
2 6-08 x 0O "
(iv) What is the number of moles of CIO- ions in the sample of diluted bleach?
(1)
n(cie™) = g.osxi07*
(v) Hence calculate the concentration, in mol dm, of CIO- in the diluted bleach.
(1
-4
C = 893%10 2 0.0242 moldm 2
0-025
(vi) 1.5 g of potassium iodide, KI, contains 9.04 x 10~ mol of I. Use your answers
to (b)(ii) and (b)(iv) to show by calculation why this amount was suitable.
mole ratio V3 2 2

[}

(6.a5x\0"% x L) 1+ 2 x 1073

= 0- 0012l moles (1" required)

G o ¥ 10"3 = 0QOAOH (added)

.................................................

ResultsPlus

Examiner Comments

This is an example of an excellent answer. The equations are

clearly set out; in the calculations it is clear what each number
refers to.

GCE Chemistry 6CHO02 01
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(b) In a similar reaction, chlorine reacts with sodium hydroxide to make household

!eac
@m—ﬁ(aqr]—a NaCl(aq) + NaClO(ag) + H,0()

The congentration of NaClO in diluted bleach was measured by titration.

AO cm’sample of b_g,a;h.was pipetted into a conical flask. Approximately
159 otassium lodide and 40 em’bf hydrochloric acjd with concentration
¢:00 mol dm->were added. Each mole ofCIO}} from the(NaClO)in the solution

of bleach, produceof iodin ” hich was titrated with sodium

thiosulfate solution.
() Complete the ionic half-equations below for the rlth acidified
potassium iodide by balancing them and adding electrons where rgy_!gﬁ

(2)
ClO" + .o H* - ClI + H20

........... ZI = |,
(i) Use you{l] to write the gverall ionic equation for the reaction

betwee @.- I Jons in acidi
(1)

CIOT+2HY 4 217 CIr+H,0 + ),

(iii) The jodine in the sample required a mean (average) titre off
.0500 mol dm- sodium thiosulfate & “solution. Thiosulfate ions react with iodine
as 0

Ezs,o;— ¥, > S0 + 28 )

Calculate the number of moles of iodine in the solution.
2 solutior

V-2 L 2 cm? Ina @
c-oom NinT, =2y
n=VxC 2

1000 _, n

= 12110 - 26 -05yI0

(iv) What is the number of moles of CIO" ions in the sample of diluted bleach?

- 605 xIg™H

(1)
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(v} Hence calculate the concentration, in mol dm?, of CIO- in the diluted bleach.

606 YO - 14 (1)
N=Vrc¢ _*_—H_(_JBG-
Al bros £ 35 _ 0_0\4%‘&?—)
VT W > -3 Q{\U\d
C
(vi)d.5g fW@gontains 9.04 x 103 mol gfi) Use your answers
to(b)(ii) and (b)(iv) to show by calculation why this amount was suitable.
(2)
S ki < aouxo?
_m _ 5 | -3
" T e T ¢ Ok XIO
ﬁ ResultsPlus

Examiner Comments
In this answer no electrons are shown in the half-equations in (i).

In (iii) the number of moles of iodine is labelled as such, and ideally the
number of moles of thiosulfate ions would be labelled too. The volume used to
calculate the concentration in (v) is incorrect, and the calculation in (vi) is not

based on the reacting ratios of iodide and CIO- ions.

A
2/ OO ResultsP!

Examiner Tip

us

The charge on each side of an equation should be balanced. The
first equation here has a total of one positive charge on the left
and one negative charge on the right. When writing half-equations,
balance the numbers of atom of each element first, then balance
the charge by adding electrons to the side where they are needed.

GCE Chemistry 6CHO02 01
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Question 21 (b) (vii)

This was a simple calculation, but errors occurred when candidates rounded the answer
wrongly. The correct value was sometimes rounded to 1%, which was not allowed. Some
candidates used very complicated methods for the calculation. This increased their chances
of making an error.

(vii) A student carrying out this titration measured the mean (average) titre as
24.50 cm?’,

What is the percentage difference in this student’s titre, compared with the
accurate value of 24.20 cm??

(1)
%2%/5((00
Z, 1C

JE,_LQ—*lOD

ResultsPlus

Examiner Comments

The value of 1.239 has been rounded incorrectly.

(vii) A student carrying out this titration measured the mean (average) titre as
24.50 cm’.

What is the percentage difference in this student’s titre, compared with the
accurate value of 24.20 cm??

(1)
fo uwe . @420-2920) oy
24020

= G-3

LG Qe

YA

< (.24 °
(4/,,//

= i O-b)d/c/-/

A
ﬁ ResuitsPlus Q ResultsFlus

Examiner Tip

Examiner Comments
The question gives a titration value which is

This candidate wrongly thought that an 0.30 cm? above the accurate one. This is not
error of 1.24% meant it could be either an error which could either be above or below
higher or lower by 0.62%. the correct value.

12 GCE Chemistry 6CHO02 01



Question 21 (b) (viii)

The question was about a titration value which was higher than the accurate one, so reasons
for the difference had to be consistent with a higher titre. Suggestions such as impurities

in the solution would affect both a student and a more accurate worker, so these were not
allowed. Simply saying that the student had overshot the end-point was rephrasing the fact
that the titre was too high, and a reason why this might have happened was required. Many
answers referred to human error, but something more specific was required.

(viil) The difference between the student’s mean titre and the accurate value was
not due to the limitations in the accuracy of the measuring instruments.

Suggest one possible reason for this difference.

Examiner Comments

The judgement of when the colour changes is subjective,
and was one of the allowed answers.

(viii) The difference between the student’s mean titre and the accurate value was
not due to the limitations in the accuracy of the measuring instruments.

Suggest one possible reason for this difference.
(1)

the ® cL i

If the chlorine in the bleach had evaporated the titre would have
been lower. Reaction with the air would not occur.

In a question like this you have to think why the
titration reading might be too high, but factors
which affect an accurate worker as well as a student
could not cause the difference.

GCE Chemistry 6CHO02 01
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Question 21 (c)

This was answered correctly by most candidates, though a few just said that the ozone
layer would be affected, rather than making clear that it would be depleted. Many added
comments saying that chlorine radicals were involved, or stated the consequences of the
thinning of the ozone layer.

A minority of answers said, incorrectly, that the damaging effect was global warming or acid
rain.

(c) Suggest one damaging effect to the upper atmosphere which could be caused by

the presence of chlorine compounds. (lNElO? wnich "

................ laver uowidh  Mans g UV, S0 Mot ghin @NG!

ResultsPlus

Examiner Comments

This was a typical correct answer.

(c) Suggest one damaging effect to the upper atmosphere which could be caused by
the presence of chlorine compounds. {,‘Q\REO? wwnich

Examiner Comments

This answer is typical of candidates who are not clear about the
different environmental problems caused by chemicals in the
atmosphere.

Examiner Tip

Make sure you know about the causes of acid rain,
global warming and ozone depletion. Each of these
problems has a different cause.
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Question 22 (a) (iii)

The reaction of ammonia with a halogenoalkane was not well known. Even when

the products were correct many unbalanced equations were given. If the equation

showed formation of the amine plus ammonium bromide, rather than just hydrogen
bromide, then two moles of ammonia were needed. The product was often thought to be an
amide or a nitrile, and when candidates attempted an IUPAC name for an amine they often
omitted the number showing the position of the amine group. Other incorrect suggestions
such as butamine appeared regularly.

(i) Write an equation for the reaction of X with an alcoholic solution of ammonia,
and name the organic product.

. LW, (U INR, (2)
| 4, CHy B My —> CHy (h N
CHyCH, (W OHy » T N 3t 4+ H By

.')
Name of product £ %Wf (5%“11 AraLnd
. - . Lo . ..

)

ResultsPlus
Examiner Comments

This answer was given both marks.

(iil) Write an equation for the reaction of X with an alcoholic solution of ammonia,
and name the organic product.
(2)

CHsCHg_CHZ CH}_Q!' + NH’; — CH_},CHQ_CHLCHZ l‘\ﬂ'h_ + MH@@,(

ﬁ ResultsPlus

Examiner Comments

This equation is not balanced. Two moles of ammonia are needed.

A mark was given for this version of the name as the number was
included.

GCE Chemistry 6CHO02 01
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Question 22 (a) (i)-(ii)

The skeletal formula for bromobutane, X, should have shown a zigzag line representing
the four carbon atoms, followed by another bond to the bromine atom. Bonds were often
drawn of different lengths; this was not penalised. Some very short bonds to Br were
shown, but were given the mark as long as they were present. Bonds were often shown at
unusual angles, and again this was accepted. A few candidates misread the question, and
gave a displayed formula, and displayed or skeletal formulae for Y were sometimes given
instead of the name.

22 This question is about two halogenoalkanes, X and Y, which have the structures
shown below.

i
CH,CH,CH,CH_Br H]C—C|—I
CH,
X Y
(a) (i) Draw the skeletal formula of X. ;
(1) i
& i

N

(i) NameY.
(1)

ResultsPlus

Examiner Comments

This shows a common mistake in the skeletal formula, as it
represents a molecule with only three carbon atoms.

A

ResultsP

Examiner Tip
After drawing the lines representing the carbon

skeleton, you need to add another bond going to the
other atom or atoms attached to the carbon.
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22 This question is about two halogenoalkanes, X and Y, which have the structures
shown below.
T
CH,CH,CH,CH Br H,C—(|I—I
CH, '
X Y
(@) (i) Draw the skeletal formula of X.
(1)
@l
o AAS
(i) NameY,
(1)

ResultsPlus

Examiner Comments

This candidate has given two answers and the right hand one is incorrect,
as it contains five carbon atoms. The name of Y is also incorrect.

OO ResultsPlus

Examiner Tip

If you do not want an answer to be marked you must
strike it out clearly.

GCE Chemistry 6CHO02 01 17
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Question 22 (a) (iv)

Most candidates had the correct ideas for this mechanism, though some interpreted a two-
step mechanism as being the SN2 mechanism. In this case the transition state was not
allowed in place of the carbocation intermediate, but two marks could be gained for showing
two correct curly arrows. Some candidates were careless in the positioning of curly arrows,
such as the first one coming from the C atom and not the C-I bond. This arrow was often
shown going past the I atom into space. A significant minority showed the hydroxide ion
attacking the central carbon concurrently with the loss of the iodide ion, but then formed
the carbocation intermediate. The intermediate carbocation was often shown with a 0+,
rather than a full charge, and the charge on the hydroxide ion was often missing.

There was clearly a lack of understanding that the mechanism represented a sequence of
events. Many candidates were confused about the role of potassium, and showed KOH as a
covalent molecule, with a curly arrow causing formation of the hydroxide ion.

(Iv) When Y is heated with an aqueous solution of potassium hydroxide, an
alcohol is formed in a two-step reaction. Write the mechanism for this
reaction using ‘curly arrows’ where appropriate and clearly showing the
structure of the intermediate.

P{ " C“ - [3‘]
Hy H, < 4
e § - : \ - T
_ 4 _ - e “fy---C ==
55T N - »
: C
3
CHy
tHy
\
—> chﬂtli - 0-H
CHy + T

ﬁ ResultsPlus

Examiner Comments

The mark was allowed for the curly arrow from the hydroxide ion going to
the central carbon atom, though its placing could have been better. The
transition state was not allowed in place of the intermediate carbocation, and
no curly arrow was shown to indicate how the iodide ion was lost, so it scored
one mark.
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(iv) When Y is heated with an aqueous solution of potassium hydroxide, an
alcohol is formed in a two-step reaction. Write the mechanism for this
reaction using ‘curly arrows’ where appropriate and clearly showing the
structure of the intermediate,

(3)

CH
. Chy 3 )
My "
cn$_c9¥\ CH;- c'. —~OH
'\ OH: ™
CHy CHy

Examiner Comments

This is an example of an answer which scored all three marks.
It was not essential to show the reactant in three dimensions.

GCE Chemistry 6CHO02 01
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Question 22 (a) (v)

The reaction was an elimination, but many candidates expanded on this incorrectly, for
example saying that it was elimination/oxidation or electrophilic elimination.

(v) When Y is heated with an alcoholic solution of potassium hydroxide, the
alkene C H, is formed. What type of reaction occurs to produce the alkene?
(1)

........ E“mma*mn(c&ekjﬂrﬂhm) e

ﬁ ResultsPlus

Examiner Comments

Water is not lost in this reaction

OO ResultsPlus

Examiner Tip

The reaction is an elimination, but the molecule which
is lost is not water. If you are asked for a type of
reaction just give one answer.

(v) When Y is heated with an alcoholic solution of potassium hydroxide, the
alkene C H, is formed. What type of reaction occurs to produce the alkene?

o Dehydmgenohnn/ﬂlmmahDn e

ResultsPlus

Examiner Comments

Hydrogen iodide is eliminated in this reaction, not hydrogen,
so this was not allowed.

20 GCE Chemistry 6CHO02 01



Question 22 (b)

The silver bromide formed with X would be seen as a cream, off-white or pale yellow
precipitate. The description "white" was not allowed. The silver iodide formed with Y would
be seen as a yellow precipitate. For full marks it had to be stated that a precipitate formed;
the colours alone were not enough for both marks. Some candidates suggested several
observations, such as a cream precipitate and evolution of brown fumes or fizzing. This
made the overall observation incorrect and was not allowed.

(b) Separate ethanolic solutions of X and Y were warmed with water containing
dissolved silver nitrate. Describe what would be seen in each case, ignoring any
differences in the rates of reaction.

Observation with X

e Glyer biowde  (AgB0)

Observation with Y

Results#

Examiner Comments

The answers given are not observations and did not score.

A

ResultsPlus

Examiner Tip

If you are asked what you would see in a reaction you
should give observations, and not just identify the product.

(b) Separate ethanolic solutions of X and Y were warmed with water containing
dissolved silver nitrate. Describe what would be seen in each case, ignoring any
differences in the rates of reaction.

(2)

Observation with X

Observation with Y

.. alouda}ﬁtwhon o

A
ResultsPlus Q ResultsP

. Examiner Ti
Examiner Comments P

When you describe the product of a
reaction, give its colour and its physical
state e.g. green gas or, as in this
question, yellow precipitate.

One mark was allowed here for two correct
colours, as there was a contrast between
pale yellow and yellow.

GCE Chemistry 6CHO02 01
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Question 22 (c)

The majority of answers stated that the C-Br bond was stronger than the C-I bond, but
understanding of the reason for the difference was very limited. As the bromine atom

is smaller, the nuclei of the two elements in the bond are closer, but candidates who
referred to the ionic radius of bromine did not get the mark. Other candidates thought
that intermolecular forces were involved and said that, because the iodine atom had more
electrons, its London forces would be greater. Some candidates thought the explanation
was the reactivity of bromine compared to iodine. Many candidates answered in terms

of the greater electronegativity of bromine causing a greater dipole and increasing the

strength of the bond, and this was allowed.

(c) The rates of hydrolysis of primary halogenoalkanes are affected by the strength of
the bond between the carbon and the halogen atom.

Is the C—Br bond weaker or stronger than the C—I| bond? Explain why the bond
strength differs.

betvear  the  ewhes electim s in

MRS the. oM raction

(2)

oot bad  opd B positivel,  chugd nedews s nerkesC odse

tve Yo mae chiellng). This mewns ST Br is drmnger.

ﬁ ResultsPlus

Examiner Comments

This candidate refers to the ionic radius of bromine, and

then makes a statement which describes why iodine is less
electronegative than bromine. Neither comment explains the
strength of the bond with carbon.

A

ResultsP

Examiner Tip

us

Short bonds are stronger than long bonds because
when the nuclei of one atom are close to the electrons
of the other atom they have a stronger attraction.
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(c) The rates of hydrolysis of primary halogenoalkanes are affected by the strength of
the bond between the carbon and the halogen atom.

Is the C—Br bond weaker or stronger than the C—I bond? Explain why the bond
strength differs.

.................. C‘“%bomwﬁdlgz{,asswu&mofmdwsmemw
.............. cepulleng ond hows. onStronger. . Oftrackan . Ka. other. alumenks. suclass.......

(2)

ﬁ ResultsPlus

Examiner Comments

There is confusion about what two things are attracted in a
bond. The nuclei are not attracted, but are held together by
their attraction for the shared electrons.

This candidate was wrong in choosing C-I as the stronger bond.

GCE Chemistry 6CHO02 01
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Question 23 (a) (i)-(ii)

The first part of the question asked for a bond angle in cyclohexanol and stated that

it differed from the angle in the two dimensional diagram. Many candidates did not realise
that the carbon atom involved is bonded to two hydrogen atoms not shown in the skeletal
formula, and the most common answer was 120 degrees, though angles from 60 to 200
degrees were seen. As it forms four bonds, the angle would be the normal tetrahedral angle
as in methane.

In the second part most candidates realised that the bond angle would change as non-
bonding electrons were present on oxygen, but some thought there would only be one
lone pair, and answers saying that the bond contained two lone pairs, without specifying
that they were on the oxygen did not get the mark. A significant number found difficulty in
expressing their answer coherently, and just mentioning maximum separation or minimum
repulsion did not get a mark unless it was in a suitable context. In some cases candidates
wrote about lone pairs pushing bonding pairs together despite giving an angle in (ii) which
was bigger than the angle in (i).

Some candidates did not read the question carefully enough and tried to explain why the
bond angle in (i) was 109.5 in terms of bond pairs & lone pairs.

23 The skeletal formula of cyclohexanol is shown below.

iy {*)U]
,"('- (\ i C"!OTH pl(i
C. c-on Q@ ——OH *v
/
< ¢ —
(a) (i) The actual bond angles differ from the angles in the two dimensional diagram

shown.

What is the angle of the C—C—C bond labelled a?
(1)

Angle [:200

*(ii) What is the angle of the C—O—H bond? Justify your answer, explaining why
the size of the angle is different from the angle in (i).
(3)
-]

Angle ... 180. .. e i v S i o e

Explanation O% ijg-ﬁm ay 4. (GUVS 7 ngsl 'bmrﬁ
PO & RAe AN Twat heped eadiiing to & (oird
o VAU YA (e PRXALON . ROV, 00N i el

Moy @

AL AN AN Iaamlmg paIH:

ﬁ ResultsPlus

us

but chosen an incorrect bond angle in (i) as the hydrogen Examiner Tip
atoms have been forgotten.

In the second part the bonding electrons have been forgotten,
and though the non-bonding electrons are said to repel each
other to maximum separation, the bond angle chosen is greater
than in (i). The answer got one mark for stating that the

A
Examiner Comments 5
This candidate has drawn the carbon skeleton of cyclohexane, ResultS

When you have to predict bond
angles in skeletal formulae,
remember there are hydrogen atoms
which are not shown.

oxygen atom had two lone pairs.
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23 The skeletal formula of cyclohexanol is shown below. C

P \\C 1-\,\ X
Oty Jol
'-O-.\-\ o \H
(@) () The actual bond angles differ from the angles in the two dimensional diagram

shown.

What is the angle of the C—C—C bond labelled a?

-]

Angle ... 60 ...............................................................................................................................................................................................................

*(ii) What is the angle of the C—O—H bond? Justify your answer, explaining why
the size of the angle is different from the angle in (i).

t:ea:mm@asﬁaasmnmwmean@emmm
10957 Thereis. Sligatly. Mo vepulsion from the. oo \oce .

Pt 202,07 1S aken QFF Fnr eath. TTh
= \()45 °

ResultsPlus

Examiner Comments

This candidate has also selected an incorrect bond angle in (i). In (ii)
the lone pairs are said to cause more repulsion, presumably meaning
more than between bonding pairs, even though the angle suggested
is bigger than in (ii) and the third mark was not given here.

GCE Chemistry 6CHO02 01
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Question 23 (b) (i)

There were many very full answers, and only a few identified the products without
describing what would be seen. Candidates are likely to have seen this reaction with
ethanol and are not expected to know how it might differ with cyclohexanol, so they should
have concentrated on changes due to the chemical reaction such as bubbles and a white
solid forming along with the disappearance of the sodium. Comments about sodium sinking
or floating or going on fire were ignored. Temperature change was not allowed as it is not
something which is seen.

(b) (i) Suggest what you would expect to see when cyclohexanol reacts with
sodium,

B LT TS . DU SO N TN S B Rl R 7L X SO ——— .

a8 S Adadunn,. . 3«.&/ Pt o patrde. .. (wﬂm ).

ﬁ ResultsPlus

Examiner Comments

This answer gained both marks for the bubbles and the white
precipitate. It was not necessary to identify the chemical products.

Saying that the sodium became coated with a white solid would
have been allowed.

(b) (i) Suggest what you would expect to see when cyclohexanol reacts with
sodium.

(2)

Yot coctid.. See. fzzing .0s. Hae Sackhivnn. s Souaad

ResultsPlus

Examiner Comments

This also was given both marks for the fizzing and dissolving of sodium.
Candidates who said that the cyclohexanol dissolved were not given the mark.

A

Examiner Tip

Remember that fizzing is another word for
effervescence, so "fizzing and effervescence" would
count as one observation.
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Question 23 (b) (ii)

Candidates who used the skeletal formula for cyclohexanol were more likely to get

this correct than those who tried to write a molecular formula. Some candidates

gave the formula for phenol, C,H,OH, rather than C,H,,OH. A formula written as
CH,CH,CH,CH,CH,CHOH was not accepted unless a bond was shown from the first to the
sixth carbon. A fully displayed formula was accepted, but would have taken the candidates

more time to write than the skeletal formula!

Most candidates got the mark in this question for hydrogen chloride formation, but there
were many errors with POCI, being written as PCl,, or occasionally PCIO..

(i) Phosphorus(V) chloride (phosphorus pentachloride) is used to test for
the presence of an —OH group. Write the equation for the reaction of
cyclohexanol with phosphorus(V) chloride.

Cbum.o f'\'r P(\M;)"’) (gu““!“}% R lf"ﬁ
A w“lf*x\

(2)

ResultsPlus

Examiner Comments

The correct molecular formula for cyclohexanol was acceptable
here as the organic product was correct, and this answer scored
both marks.

A

ResultsP

Examiner Tip

us

It is usually better to give structural formulae rather
than molecular formulae in organic reactions because
it is easier to see the reaction of the functional group.

(i) Phosphorus(V) chloride (phosphorus pentachloride) is used to test for
the presence of an —OH group. Write the equation for the reaction of
cyclohexanol with phosphorus(V) chloride.
(2)

c,HscuchQ_t.H,lwlmlOH t D(,LS —{;vcuswlwztﬂzcﬁu + HCU+ POCI3

A
ﬁ ResultsPlus

Examiner Comments

ResultsPlus
Examiner Tip

The formula given is for hexan-1-ol, not
cyclohexanol, so though the idea of substitution
of Cl for OH is correct it only gets the mark for
hydrogen chloride formation.

The skeletal formula for cyclohexanol was given
in the question, and would have been easier to
use here.
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Question 23 (b) (iii)

Many candidates suggested testing hydrogen chloride with litmus, but this just detects
an acidic gas and was not allowed here. When the question asks for a chemical test the
answer expected is one where the candidate could write an equation, if asked.

Many answers said that the hydrogen chloride would appear as steamy fumes, which

is correct but not a chemical test. Some candidates suggested bubbling the gas into
ammonia, rather than allowing it to mix with fumes from ammonia, in which case the dense
white smoke would not be seen. Bubbling the gas into silver nitrate solution and seeing a
white precipitate was allowed. However if this was in conjunction with the gas bleaching
litmus paper it was not.

(ili) Give the chemical test you could use to identify the gas produced, and the
observation you would make.
Buas (1)
Molah ) WoMud - pager  weudd s red base | Baoo §o deniiv WA,
_ oF G
Denae wiks Skeanan  aanay ,Lwﬁulﬁ B pmdscad

ﬁ ResultsPlus
Examiner Comments

The bleaching here would indicate chlorine, and there is no
reference to the dense white steamy fumes being formed in a
reaction with ammonia.

A

ReSUItS%

Examiner Tip

If you are asked to give a chemical test, try to think
of something more specific than using an indicator.

(iii) Give the chemical test you could use to identify the gas produced, and the
observation you would make.
(1)

i Read with  Brmmonva, demse. white fumes.

ResultsPlus

Examiner Comments

This is an example of one way to score the mark.
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Question 23 (b) (iv)

Cyclohexanol is a secondary alcohol, so would form a ketone on oxidation. Many answers
showed formation of a carboxylic acid, with either an extra -CO,H attached to the ring, or a
5-bonded carbon on the ring connected to an oxygen and an -OH group. Another common
error was to break the ring and put a C=0 bond either at the end or in the middle of the chain.

(iv) Cyclohexanol reacts with hot_acidiﬁed potassium dichromate(VI) solution.

Give the skeletal formula of the organic product of this reaction.
alolghuyete

R A0

ResultsPlus

Examiner Comments

It was common to see an extra carbon atom appearing.

A

%
ResultsPlus
Examiner Tip
Cyclohexanol is a secondary alcohol with a ring of six carbon

atoms. Reaction with acidified potassium dichromate(VI)
solution can't increase the number of carbon atoms!

(iv) Cyclohexanol reacts with hot acidified potassium dichromate(V1) solution.

Give the skeletal formula of the organic product of this reaction.

@ con

(1)

ResultsPlus

Examiner Comments

The cyclohexanol has gained both an extra carbon atom and a
benzene ring in this product.

A

ResultsP

Examiner Tip

Be careful not to mix up the saturated ring in
cyclohexanol with a benzene ring.

GCE Chemistry 6CHO02 01
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Question 23 (b) (v)

The colour change of orange to green in this redox reaction was well known.

(v) What colour change would you observe as this reaction takes place?

ResultsPlus

Examiner Comments

As potassium chromate(VI) is yellow, the initial colour of
yellow-orange was not allowed here.

(v) What colour change would you observe as this reaction takes place?

From ... fdfz’er\ (S 1 S ....cm..m.n.l(}c_._.

ResultsPlus

Examiner Comments

The colour change must be given the right way round to
score the mark.

GCE Chemistry 6CHO02 01
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Question 23 (c)

The question asked for the molecular formula of a fragment of mass 82, so the answer
C,H,," should have been deduced from the formula and structure of cyclohexanol.
Structural formulae were not accepted, and other formulae with mass 82 such as C.H.O
were not allowed as they would be unlikely to form from cyclohexanol. If the charge was

missing it was not penalised.

(c) The mass spectrum of cyclohexanol has a prominent peak at mass / charge ratio 82.
Suggest the molecular formula of the fragment which causes this peak.

OO O, G e C M R

(1)

(Total for Question 23 = 12 marks)

TOTAL FOR SECTION B = 41 MARKS

qu H‘\‘uf 1&%1‘2_
o C. -
s © 60
Ce iy _
Ce = #2
O =1lb

CH,L TR, LW, L, Ch Wy,
\‘-l fllu St b%

ResultsPlus

Examiner Comments

The question asked for a molecular formula, and the answer
does not say which of the two versions is the molecular one.

A
Q ResultsPlus
Examiner Tip

Make sure you know the difference between a
molecular and a structural formula, as a question may
ask for a specific type of formula.
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{c};iI The mass spectrum of cyclohexanol has a prominent peak at mass / charge ratio 82. ¢« ¢ o
~ Suggest the molecular formula of the fragment which causes this peak. cw, c#, ot/

(1)

__(Total for Question 23 = 12 marks)

Cv oll TOTAL FOR SECTION B = 41 MARKS
AT

D)
yg 4 4 1416 (_

6:')4r’2 -4“5

b ]

Cily My Cliy CHo Ly Ol

bs
H(["l) c4g

ResultsPlus

Examiner Comments

When two different answers are given the mark cannot be
awarded, even if one is correct.
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Question 24 (a)

The link between polar bonds and absorption of infrared radiation due to changes in bond

polarity was not well known, though many candidates managed to get one of the two marks.

Many candidates said that carbon dioxide is a polar molecule which is incorrect. It contains
polar bonds, which is a necessary condition for absorbing infrared radiation. Also there is a
change in polarity when infrared radiation is absorbed. A significant number of candidates
did refer to this change in polarity, even though they had made no statement about the
presence of polar bonds.

(a) Greenhouse gases can absorb infrared radiation, Explain why carbon dioxide
absorbs infrared radiation but oxygen cannot.
(2)

Reaut (1o diocide. - bas. pota.f bm@ & (an.
| LY Siveleir. =

A...... AOA...... Lakaw. . m.;;;(pu,did Mhﬂ MO pPrle.. Lroad. A
Cﬂnmﬂ- Shﬁ‘\rr\/\ L. . tho (J,,foM (anrui* q,]afz};b (/\.fﬂneof Raclinh

_.-',Dﬁ

ResultsPlus

Examiner Comments

This candidate knows part of the answer, but does not state that
there is a change in polarity when the molecule vibrates.

(a) Greenhouse gases can absorb infrared radiation. Explain why carbon dioxide
absorbs Infrared radiation but oxygen cannot.

(2)
ool

W . _
Carbon dtoxide Bs 4 polas MOMAVE as the dipolls oo not cenef
ot So.it. can v‘fb.r.cﬂe _______ o neq u_b_s_@_mnq _______ mﬁ‘wo{ _____ and.

ﬁ ResultsPlus

Examiner Comments

This answer was allowed both marks, for saying that carbon dioxide

has polar bonds, and that there is a change of dipole moment when it
vibrates. The comment that it has polar bonds as the dipoles do not
cancel was not rewarded - it could refer to the different electronegativities
of carbon and oxygen.

GCE Chemistry 6CHO02 01

33



34

Question 24 (b) (i)

Aminoethanol is soluble in water because the energy needed to break the hydrogen bonds
between water molecules is compensated by energy released when aminoethanol forms
hydrogen bonds with water.

All that was required here was to say that aminoethanol can form hydrogen bonds with
water. However some candidates said there was hydrogen bonding between aminoethanol
molecules which, though true, does not answer the question. Others thought that being a
polar molecule was enough to make it water soluble.

(b) A solution of the compound aminoethanol, H,NCH,CH,OH, can be used to absorb
carbon dioxide.

2H,NCH,CH,OH + CO,+H,0 = (H,NCH,CH,OH),CO,
(1) Explain why aminoethanol is soluble in water,
(1)
hovid wn pire,

Examiner Comments

Formation of hydrogen bonds with water must be stated for the mark.

Q Examiner T|p

When aminoethanol dissolves in water the intermolecular forces
between aminoethanol molecules and between water molecules
are disrupted, so in your answer it is necessary to refer to both
aminoethanol and water.

(b) A solution of the compound aminoethanol, H,NCH,CH,OH, can be used to absorb
carbon dioxide.

2H,NCH,CH,OH + CO, +HO = (HNCHCHOH]CO

e 0
(i) Explain why aminoethanol is soluble in water,
(1)

.................. Aminoethanal....consist...af.. hydragen. bands

& ,,J"

R B

Examiner Comments Aminoethanol consists of atoms which are held

This statement is meaningless, and just together by covalent bonds. It is important to
referring to hydrogen bonds does not gain express answers carefully. The solubility in water
the mark. is due to hydrogen bonding, but just referring to

hydrogen bonds is not an explanation.
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Question 24 (b) (ii)

For this question there were some excellent well-reasoned answers. Many candidates had
clearly been taught and had learned the correct phraseology. Answers were usually in
terms of the reverse reaction being endothermic, making the forward reaction exothermic.
However, vague answers saying that the equilibrium moved to resist the change were also
common.

(ii) The position of this equilibrium moves to the left on heating. This frees the
captured carbon dioxide for storage. Use this information to decide whether
the forward reaction is exothermic or endothermic. Explain your answer.
(2)

.................... The focromh. . ceathon. ia. . emeXnerasns. A0 COMRASEReN G

BYR A S L S Ve R v POSNt A npcq,ul Ve S
e mdodaerets. Laiceoti o ond  _Singe Y anved e s \efh.

................. Ye  PeNElSE ol e DAMEN . 0 aneh O et A S

<« {ResultsPlus

Examiner Comments

This was typical of many of the answers seen and scored both marks.

(i) The position of this equilibrium moves to the left on heating. This frees the
captured carbon dioxide for storage. Use this information to decide whether
the forward reaction is exothermic or endothermic. Explain your answer,

ResultsPlus

Examiner Comments

OO ResultsPlus

Examiner Tip

The equilibrium will move to use up the heat
supplied. As the equilibrium moves to the left,
the reverse reaction is the one using up heat.
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Question 24 (c) (i)

The question did not specify whether the electrons in the inner shells of carbon and oxygen
had to be shown. However if the candidate chose to show them they had to be correct. The
electrons in the double bonds were often shown correctly, but mistakes were often seen in
the numbers of non-bonding electrons in oxygen.

() The composition of a sample of natural gas and the melting temperatures of four
of its components are shown below.

| Percentage Melting temperature / K
Methane 95.2 91.1
' 2-methylpropane 0.8 113.7
Butane 09 134.7
Other hydrocarbons 24
Carbon dioxide 0.7 216.5

(i) Draw a dot and cross diagram for carbon dioxide.
(2)

® ®
ﬁ ResultsPlus

Examiner Comments

This candidate has included the inner shell electrons correctly,
but has forgotten the two lone pairs on each oxygen atom.

Examiner Tip

Remember to check the number of non-bonding
electrons on each atom, as well as the electrons in
the bonds.
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(c) The composition of a sample of natural gas and the melting temperatures of four
of its components are shown below.

Percentage Melting temperature / K
Methane 95.2 91.1
2-methylpropane 0.8 113.7
Butane 0.9 134.7
Other hydrocarbons 24
Carbon dioxide 0.7 216.5

(i} Draw a dot and cross diagram for carbon dioxide.

0 :C 0O

(2)

+IUS

Examiner Comments

This mistake occurred quite often. Oxygen was shown with eight

electrons in its outer shell before it formed the bonds with carbon.

OO ResultsPlus

Examiner Tip

The atomic number tells you the total number of
electrons in the atom, not the number in the outer shell.

GCE Chemistry 6CHO02 01
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Question 24 (c) (ii)-(iii)

Part (i) of this question was specifically about the different strengths of London forces. This
did not stop candidates writing about polar bonds, dipole-dipole interactions, the strength
of double bonds and the presence of lone pairs. Many stated that oxygen has more
electrons than hydrogen, without making it clear that two oxygens within CO, contribute
more electrons to the molecule than four hydrogen atoms in methane do. Some candidates
calculated the number of electrons in each molecule, but these attempts were often
incorrect as they were based on mass numbers instead of atomic numbers.

When contrasting butane and methylpropane, some said that they had the same number

of electrons. This is true, but does not answer the question about why their melting
temperatures differ. Many wrote about molecules of butane being able to pack more closely,
but they did not always associate this with the shape of the molecules or their surface area.

(i) The London forces between molecules of carbon dioxide are stronger than
the London forces between molecules of methane. Suggest a reason for this,
(1)

""HzW ......... 0% . merk..... E\u%m;x WLM kumgq H’M Mg Shek . e Q\.}J"Jhﬁ_
A0 s #n«q\'}w ________ T S

- ™

, - R S
W= ch‘w“ =3¢ “-ngu = S§

]
(iii) Use your knowledge of mtermolecular?orces to suggest why buth ne'-i'nsg a

higher melting temperature than 2-methylpropane.

(2)
o L'w)(h\k .lf\u.s B AHA Lm&w} It\r_tr? w\m-q 2= %L Pr m\w .~
benadee). IR’C.A s \\aw bk, w\m\u‘[ Mot & J\FCBU
el gy Madin v e rddic e pock diswe Lf*’*‘ e o
wobmded e

R ;s;;m oy it e ey g b ki
| H'W ' VW‘?, j&,’{‘fw M Ll,ﬁl

1

ResultsPlus

Examiner Comments

This lost the first mark because the number of electrons given
was incorrect, but it scored both marks in (ii).

A

&4\ ResuitsP

Examiner Tip

us

When you calculate the number of electrons in a
molecule, you need to use the atomic numbers.
Methane has 10 electrons and carbon dioxide has 22.
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(ii) The London forces between molecules of carbon dioxide are stronger than
the London forces between molecules of methane. Suggest a reason for this.
(1)

.Ihere are wmore electronS. in. CarvLon. oo
dioxide Anhan. in eI N AN .

c-C-c-C c-c-c-
(iii) Use your knowledge of intermolecular forces to suggest why butane has a
higher melting temperature than 2-methylpropane.
(2)

otraight. chaan moleculeS. have nigh melting

temperatures than bvanched molecules .
because branched meoleculeS do not €£it.

ResultsPlus

Examiner Comments

This is an example of an answer which gained all three marks.

GCE Chemistry 6CHO02 01
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Question 24 (d) (i)

Examiners were surprised by the number of wrong answers given for the flame test on
magnesium carbonate. Many candidates said that a bright white light would be seen, the
observation made when burning the element. "White" was not allowed as the answer

here; it had to be clear that magnesium carbonate would not colour a flame. The result for
calcium carbonate was better known.

(d) When carbon dioxide dissolves, it may eventually form minerals such as
magnesium carbonate and calcium carbonate.

(i) State the results of flame tests carried out on these two minerals,
(2)

Magnesium carbonate ... W ke

Calcium carbonate .. ... B~ d

2@ ResultsPlus

. ) Examiner Ti
Examiner Comments P

This scored the second mark only. Remember that if you put a sample of a magnesium
compound in a flame, what you will not see is not the
same as when you burn a piece of magnesium.

(d) when carbon dioxide dissolves, it may eventually form minerals such as
magnesium carbonate and calcium carbonate. e

(i) State the results of flame tests carried out on these two minerals.
(2)

ResultsPlus

Examiner Comments

This also scored the second mark only. A range of colours was
allowed for the calcium flame, but red had to be included.
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Question 24 (d) (ii)

Many answers to this question suggested a lack of practical experience or knowledge.
Suggestions included soaking iron wool in calcium carbonate, heating carbonate solutions

in a water bath, measuring the melting points of the carbonates, measuring enthalpy
changes and many more unworkable or chemically impossible ideas. Few answers were
succinct. Diagrams could be included as an aid to describing the method, but fortunately for
the candidates the quality of the diagrams was not marked, and very few diagrams actually
enhanced the candidates written responses.

The first mark was for suggesting a suitable method. This could involve collecting the gas
evolved, passing the gas into limewater, or setting up an experiment in which change of
mass could be measured. However different methods were often combined making the
suggestions unworkable, for example measuring the volume of gas after passing it through
lime water. Many candidates seemed to think that the first appearance of bubbles when the
carbonates were heated indicated thermal decomposition, and had forgotten that expansion
of the air in the tube would cause this.

The second mark had to state the measurement which would be made. "Measure the
reaction" or even "measure the rate at which the gas is produced" did not score a mark.
Measuring the temperature at which the carbonate decomposed was not a practical
proposition, especially when no way of detecting the decomposition was suggested.

The most common suggestion for making the comparison fair was to take equal masses of
the carbonate, but equal humbers of moles should have been used. Many tried to describe
the need for a constant strength of Bunsen flame, but did not score by saying just "use the
same bunsen" or "use the same heat". Many candidates wrongly thought that repetition of
the experiments produced a fair test.

*(ii) Magnesium carbonate and calcium carbonate both undergo thermal
decomposition, but they have different stability to heat. The difference in
stability to heat can be compared in an experiment.

Suggest how this experiment could be carried out. You should indicate
e how to detect when the thermal decomposition occurs

e the measurement you would make to compare the stability to heat
e how to make the comparison fair.

You may include a diagram if you wish but it is not essential.

MJCOJ‘/ ) M3 (4)
(aCo, Ca =™ ﬂ
heak Qoo 3ynnge

'Ab Hharma| decompesiio n | Occiars, .(‘O'L 9830y prdicad
this_is_shean. b M 900 SYnage.....
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Examiner Comments

This answer scored the first two marks, but the description of
how to make the comparison fair was not good enough.

OO ResultsPlus

Examiner Tip

When you repeat an experiment it makes your results
more reliable, but it does not make the tests you are
doing fair comparisons.

+IuS
Examiner Comments
Answers like this did not score. The method for detecting decomposition

implies that the solid carbonates will start to bubble. The use of the same
Bunsen burner is not good enough for a mark for a fair test.
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Question 24 (d) (iii)

Many candidates gained a mark by knowing that calcium carbonate was more stable to
heat than magnesium carbonate. After this, marks were often lost because it was not clear
that the differences were due to the calcium and magnesium ions. Many answers said that
magnesium atoms were smaller than calcium atoms, or just that "magnesium is smaller
than calcium" or even "magnesium carbonate is smaller than calcium carbonate". Some

of the answers that correctly compared ionic radii and polarising power concluded that
magnesium carbonate was more stable because the ions were closer to each other. Some
answers were in very general terms, saying that the ionic radius increases and polarising
power of a cation decreases going down a Group in the Periodic Table. These ideas had to
be clearly applied to the two carbonates in the question to earn full marks.

Very few candidates gave an answer in terms of the energy released on forming the oxide.

*{iii) State and explain which of the two carbonates is more stable to heat.

MagneSiumaurvbon afe il L. wealeey Zhawn. Colium
Cubbonute. heacaumlc. JEIS. Mulh Smalley. aked SO
Aj s Wk . Chage den§ity. and So.uwaken. 24,
pond..and 1] heal-)Snectied &0, bicak 2o
dondiry. yn muyensliun cukbon bt

ﬁ ResultsPlus

Examiner Comments

This candidate is probably thinking along the right lines. There is no clear
statement that magnesium carbonate is less stable, though this is implied by
saying that less heat is needed to break the bonding so the first mark was
allowed.

There is no reference to ions so the second and third marks were not given.
"Weakening the bonding" could refer to the bonds in the carbonate ion or to
the ionic bonds between the magnesium and the carbonate.

This candidate may have had the right ideas, but they were not expressed
clearly enough to get the marks.

GCE Chemistry 6CHO02 01
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*(iii) State and explain which of the two carbonates is more stable to heat.
(3)

 Caaum_carbonate 1S morg Cfable 19 fagring. Thit it becau Gt

gmaller eharge depcity - This mdkd makes (¥ i Jew able fo
polarise ¥ and disforf e elwtrn cauld cloud of e carbonare

aniors. More Mf £ required o dacompodt  calcium wibonak

........... tematly idh  carbon dioxids and  oaleium aXde.

Examiner Comments

This is an example of a good answer which scored all three marks.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice

Reports by examiners almost always advise candidates to read the question carefully,
and this one is no exception. Marks are regularly lost because candidates do not
actually answer the question which is asked. One example of this was in 24(d)(ii) where
candidates discussed the theory without suggesting how to carry out the experiment.

Candidates often lose marks because their answers are not expressed clearly, and more
practice in giving explanations is needed. Answers including the right technical terms
cannot be rewarded unless their meaning is clear

Calculations should also be set out clearly. Candidates should be encouraged to explain
what they are doing in numerical work. Many scripts just gave sets of numbers

with no explanation in the titration calculation. Use of standard form should also be
encouraged, as errors arise in transferring numbers with many zeros at the start, such
as 0.000605 in the titration.
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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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