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Introduction

This paper proved accessible to all candidates and there was no evidence that any were hindered
by not having sufficient time to complete their answers. A number of the questions were found to
be demanding and on a few occasions a question required more than one statement to score a
single mark. It was pleasing to note that many candidates rose to the challenge and demonstrated
their knowledge and understanding of A Level chemistry. Nonetheless, there are some key lessons
for centres and candidates to learn from the feedback illustrated in the following examples.
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Question 2 (a) (i)

Following the multiple choice questions, this was an accessible question at the start of the question
paper and the majority of candidates were awarded the mark. However, in part (i) and the
subsequent part (ii) there proved to be some misunderstanding between the terms 'chlorine' and
'chloride’ or 'molecular chlorine' and 'chloride ions'.

2 This question is about some redox reactions of chlorine, bromine and iodine.

(a) An excess of aqueous potassium bromide was added to chlorine water and the
solution turned orange.

(i) Write an equation for this reaction. State symbols are not required.
(1)

2B
287 + L, —> B8r, ¥ 2CL

ResultsPlus

Examiner Comments

An example of a correct ionic equation which was acceptable and was
awarded the mark.

KB, + CI° = K 4 B/

ResultsPlus

Examiner Comments

Although balanced for atoms and for charge, this equation does not score.
The question refers to the addition of chlorine and not chloride to
potassium bromide.

ResultsPlus

Examiner Tip

Make sure that the terms used in the question are understood before
answering the question. This would also be useful practice for revision.
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Question 2 (a) (ii)

Many responses referred erroneously to the solubility of molecular halogens rather than their silver
precipitates. In addition a significant number of others referred to the solubility of the halide
precipitate without mentioning the silver. These errors did result in a loss of credit. This was
disappointing as the majority of candidates understood the difference in the solubility between the
two compounds in dilute ammonia but did not gain full marks because of such incorrect
terminology.

(i) Silver nitrate solution was added to the mixture in (a) and excess
dilute ammonia solution was then added to the pre<:|p|tate formed.
Only some of the precipitate dissolved.

Deduce why only some of the precipitate dissolved.

ResultsPlus

Examiner Comments

This is an example of a response where the term 'bromine' was used
which is incorrect. The precipitate was a 'bromide' and this difference is
significant because bromine is a diatomic molecule whereas bromide is an
ion. The response also refers to the use of concentrated ammonia but this
was not part of the question and therefore, is irrelevant. This response
scored zero.

ResultsPlus

Examiner Tip

Do make sure that the correct term for the species is used.
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ResultsPlus

Examiner Comments

Another example of a response where the incorrect halogen term is used.
However, the overall response is making the correct comparison between
the silver chloride dissolving but the silver bromide not dissolving in dilute
ammonia. There is also reference to some 'Br' being left over after the
addition of the chlorine water. In essence, a single error in the use of
terms has been made and so was penalised once.
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Question 2 (a) (iii)

A significant number of responses simply referred to the inability of iodine to displace bromide or
that it is less reactive but this question requires 'a reason'. Hence, a successful response needed to
either refer to iodine being a weaker oxidising agent than chlorine or being too strong a reducing
reagent.

(iii) Aqueous potassium bromide was added to aqueous iodine, instead of
chlorine water. There was no reaction.

Give a reason why no reaction occurred.

luau-'t-t

ResultsPlus

Examiner Comments

The first sentence of this response can be ignored. The second sentence is
referring to the correct concept but unfortunately is the wrong way round.
The correct answer is that iodine is a stronger reducing agent and hence
this response does not score.

ResultsPlus

Examiner Tip

Take extra time to carefully think through whether oxidation (loss of
electrons) or reduction (gain of electrons) is the issue.
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Question 2 (b)

The balancing of the equation in part (i) was a question of high demand and gave an opportunity
for the high ability candidates to demonstrate their understanding. This type of question is worth
practicing and the oxidation number changes do provide a useful way of succeeding in this.

The oxidation number changes were identified very well with the majority of candidates correctly
stating these. However, the requirement for these oxidation number changes was in the context of
disproportionation and so these changes needed to be correctly linked with the relevant terms of
oxidation and reduction which was not always done.

(b) Chlorine undergoes disproportionation when it reacts with hot aqueous
sodium hydroxide solution.

(i) Complete the ionic equation for this reaction.
State symbols are not required.
(1)

...... 3..a, . b oH> S o+ 1 Clo; +.....3. H,0

(i) Explain, in terms of oxidation numbers, why this is a disproportionation reaction.
(2)

...................................... C Llonh:. e AT flmuqmw%owobtd
___________________________________ ond . reduceoh. O inm...cX PR TS L2 WO

ResultsPlus

Examiner Comments

Part (i) has been completed correctly and gains the mark.

Part (ii) correctly states the oxidation number changes but the terms
oxidation and reduction needed to be linked with these changes. In this
instance, the term 'oxidised' is used first and then followed by 'reduced'
and so the oxidation number changes should follow this order but
unfortunately they don't. Hence, one mark and not two was awarded.

ResultsPlus

Examiner Tip

Make sure that any oxidation number change is correctly linked with the
appropriate term of oxidation or reduction.
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() Complete the ionic equation for this reaction.
State symbols are not required.
Y R At go M (1)

Z
) Cly 4 OH - . | I SR [ (o N, 2 H,0
o : <) g . -
(i) Explain, in terms of oxidation numbers, why this is a disproportionation reaction.

(2)

.. Chlonae. _is . lootly. oxiclisecl . amel. . reduced............... .
................ @ XCAUEHTON ..o

soxidebon .
0y » +§

ResultsPlus

Examiner Comments

Part (i) the equation is not correctly completed and so no credit was given.

Part (ii) of this response has the general definition of disproportionation
initially given but then the oxidation number changes are correctly linked
to reduction and then to oxidation. Hence both marks are awarded.

GCE Chemistry 9CHO 01 9



Question 3 (a) (ii)

A full range of marks from 0 to 3 were awarded for this question and so, differentiated well. A
significant number of candidates missed the fact that the total volume in the polystyrene cup was
100 cm? because two volumes of 50 cm® were added together. Nevertheless, candidates could gain
credit for the remainder of the calculation. A useful reminder is to note the requirement in the
question to give the final answer to the "nearest whole number", which is given in bold text.
Therefore, this is an essential requirement and some candidates lost credit for giving their answer
to a number of decimal places.

(ii) 50.0cm’ of propanoic acid solution, of concentration 1.00moldm™, was
added and thoroughly mixed with the sodium hydroxide solution in the
polystyrene cup.

The maximum temperature rise was 6.5°C.

Calculate the enthalpy change of neutralisation for propanoic acid, in kfmol™,
giving your answer to the nearest whole number.

[Assume density of the mixture = 1.00 gcm™, specific heat capacity of the
mixture =4.18)g'°C"']

€= mcbT
mr};){f}g \- #H \009

(3)

Q0 X AP b-S = 2M 5

ResultsPlus

Examiner Comments

The use of the symbol 't' was a concern but ignored in this instance. The
calculation of Q or heat was correctly carried out and so scored one mark.
There has been no attempt at converting the value into the enthalpy
change so no further credit can be awarded.

4 ResultsPlus
Examiner Tip

It is always worthwhile attempting a calculation even if it cannot be
completed because some credit may be able to be obtained.
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Cthdpy = trerg (€3) ® 13585 [l000

Uhanees
2 male § 005

3313
= 2,3 kymo” )

Q) ©=mc AT
Rox 4:)@ x 65 =1368:K57

@ mekS = B0/ 400X 1 = 005

ResultsPlus

Examiner Comments

This response has carried out the calculation of enthalpy change but made
two significant errors. The first is to use a mass of 50 instead of 100 and so
the first mark is lost. Transferred error can be applied and so the
remainder of the calculation does gain credit and scores the second mark.
However the third mark is awarded for the answer given to the nearest
whole number, which in this instance is correct, and the use of a negative
sign because the reaction is exothermic. Alas, in this response there is no
such negative sign so this third mark is not awarded.

Hence this response scores one mark.
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Question 3 (b) (ii)

The majority of candidates correctly stated that ethanoic acid is a weak acid or that it was only
partially ionised/dissociated for the first mark. The second mark required an explanation for the
reason why the enthalpy of neutralisation was less exothermic and this was very discriminating.
The more discerning candidate appreciated that energy is required to fully ionise the weak acid or
that energy is required to break the O-H bond which results in a less exothermic enthalpy change.

(i) Explain why the data book value for the standard enthalpy change of
neutralisation of ethanoic acid with sodium hydroxide is -55.2kJmol™ but the
value for hydrochloric acid is =57.1 kimol ™.
(2)
B leanoicaad . iso stk acid.  (doge.. aot.tirociole. (ompltha,

,.,.,,.,..o‘,n,.,.,msyu.e.n.m.......m...S‘.e..luHa.n).......t,a),l.f..i.\.e...............'.rif.:].....t;,.....9.....[,‘n.fa.r.-.sg}.......ong..,.(aLRJ.J..n...:.f.ql:m

........ C%C.L)shnmyn\kmb(Nmﬁﬁ)wﬂlrdﬁnqem:ﬁﬂnﬂajﬂm«a
.............. OO - P Y = ¥ V-,

ResultsPlus

Examiner Comments

One mark is scored for this response correctly identifying the fact that
ethanoic acid is a weak acid and not fully disassociated. However, the
second mark for how this explains the lower enthalpy change of
neutralisation is not addressed.

ResultsPlus
Examiner Tip

In an 'explain' question make sure that after making a statement that a
reason or justification is given in the explanation.
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% ResultsPlus
Examiner Comments

This response does make both points which are required, namely that
ethanoic acid is a weak acid and energy is required to complete
dissociation. The reference at the end of the response was taken to apply
to the hydrochloric acid stated at the start of the response, otherwise this
could have negated the correct explanation.

GCE Chemistry 9CHO 01
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Question 4 (a) (i)

Two correct statements were required for one mark in this question because this is a topic which is
learnt at GCSE level. Nonetheless a sigificant minority were unable to correctly give both parts,
either giving the correct gas or the correct positive result of the test, and this did not score the
mark.

4 Thermal decomposition Is the breaking down of a substance by heat,

(@) An experiment was carried out to investigate the thermal decomposition of a

metal nitrate using the apparatus shown.
/— glowing splint

metal nitrate test tube

|

heat

(i) The glowing splint is used as a test for one of the gases given off in this experiment.

Identify this gas and the positive result of the test.

(1)
ResultsPlus
Examiner Comments
The correct positive result of the test is given but the identity of the gas is
incorrect. Hence this response gained no credit.
(1}

e A A A0t O POPRIN . 50e0 e I conbuds

ResultsPlus

Examiner Comments

The gas is correctly identified but the result of the test given is for a
different gas, namely hydrogen. Hence no mark was given for this
response.
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(1)

"Okygen. amd 1k will _relght. the. glouiny <phat..........

ResultsPlus

~~ Examiner Comments

An example of a successful response which correctly identifies the gas and
the positive result of the test.
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Question 4 (a) (ii)

Another question reflecting the higher demand of A Level as two parts are required for the one
mark. Centres would be well-advised to continually remind their candidates that if a name and
formula are given then both must be correct. This principle applied throughout this paper and did
have an impact on this question with some candidates attempting to give the formula as well as the
name of the gas. If the formula was incorrect then this would negate the mark.

M(M '}2 2> UL % UL L v )
il) Give the name and appearance of the other gas given off in this experiment

when a Group 2 nitrate is heated.
(1)

__________________________________ IR AN AL s s

ResultsPlus

Examiner Comments

No credit was given for just the name.

ResultsPlus

Examiner Tip

Make sure that if the question requires two parts for one mark that both
are given.
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ResultsPlus

Examiner Comments

The appearance is incorrect and so this response would not score. Note
that the name of the gas is incorrect and so would not gain the mark
anyway.

‘ ResultsP
Examiner Tip

Learn the correct names for the common gases.

M‘.’ N#m W }a‘am'r){ which 4« hropon od

ResultsPlus

Examiner Comments

An example of a correct response which scored the mark.

GCE Chemistry 9CHO 01 17



Question 4 (a) (iii)

Only about a third of all candidates could correctly give a balanced equation for this question. Both
this topic area and this skill of balancing equations is worthy of repeated practice.

(iili) Write the equation for the decomposition if the Group 1 compound,
sodium nitrate, was used in this experiment.

State symbols are not required.
(1)

Na NO3 — NanNOz2 t+ Oz

ResultsPlus

Examiner Comments

This response has an equation with the correct formulae of the species
but is not balanced. Hence it does not gain the mark.

ResultsPlus
Examiner Tip

Time is well-spent double-checking equations to make sure that they
balance for atoms and for charge.

(iii) Write the equation for the decomposition if t @ ompound,
sodium nitrate, was used in this experiment. — _3 ___:,"_ p“ "".‘LO + NO,

6 State symbadls are not required.
im0,

- EY .Ol-rt (1}
) NaNO; —> N +NO, 30,
R
ResultsPlus

Examiner Comments

This is an example of an equation which is balanced for atoms.
Unfortunately, the species are incorrect and so does not score. A reminder
that the chemistry of a topic must be clearly learnt.

18 GCE Chemistry 9CHO 01



B NaNO, -2 bagy 2NaNO, + O,

ResultsPlus

Examiner Comments

An example of a correct response.

GCE Chemistry 9CHO 01 19



Question 4 (a) (i

iv)

A large number of candidates approached this question by referring to the collection of gas either
with a gas syringe or by water displacement. However, this is not the method that would be used
and so lost the first mark but the second mark for how a comparison could be made was possible.

The space provided allowed for candidates to respond with either a diagram or by prose. Many
diagrams of the apparatus proposed were not drawn with sufficient care as the following examples
illustrate. Centres and candidates would benefit from repeated practice from such activity.

(iv) Describe the apparatus that would be used to compare the decomposition of
metal carbonates. Include how the rate of decomposition would be compared.

(2)

trough.

extends.

Examiner Comments

An example of a response to help centres and candidates appreciate and
avoid errors in apparatus drawing:

* The delivery tube is extended above the fluid level in the beaker or
* There is no liquid in the inverted tube into which the delivery tube
* The limewater label is to the tube and not a solution.

Hence this response did not score the first mark but the second mark was
given for how the comparison would be made.

20 GCE Chemistry 9CHO 01
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ResultsPlus

Examiner Comments

Another example of an incorrect apparatus diagram:

* Note that the delivery tube does not extend into the limewater and so
would not result in it turning cloudy.
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ResultsPlus

Examiner Comments

A third and final example of a typical error in the experimental apparatus
setup:

* The rubber bung in the test tube with the limewater would be
dangerous as pressure would build up with the production of gas.
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* ResultsP
Examiner Comments

us

A correctly drawn apparatus which, with a suitable comment for how to
compare rate of decomposition, scored both marks.

@ ResultsPlus
Examiner Tip

Practice drawing experimental apparatus. It is time well-spent.
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Question 4 (b)

A sizeable number of candidates gave an excellent answer scoring all three marks which was
pleasing and showed that these had learnt and understood this topic area very well. The lack of
precision by some candidates such as by referring to the metal rather than the metal cation
occasionally resulted in a loss of marks. Another common error was seen in the lack of clarity in the
effect of polarisation on the carbonate ion. It was common to see a vague response stating that the
carbonate bond was weakened but this could be the ionic bond between the carbonate and the
metal cation instead of the bonds within the carbonate ion. Hence this vagueness was not credited.

(b) Explain why magnesium carbonate decomposes much more readily on heating
than barium carbonate.

(3)

. Magneaiam... . ne. e SamA.... CAnge.. 4. bAaUM.... (). howessr it ..
NGD... B DOREH . SOKHE...... 1. XA ... 04, 1007 028 NIGH...
CARarHL ... Mm.&..b\..j...;.zt ......... haa...4... hig ... p@ANan __________ PO 0l ...

......... potoise e (NN, MUY LA N BA. DX (... LB

............ 0. 008G pea ... WA ALZ..... 5. ARH... WA abl. Man....

............. D N MY OO .ot

ResultsPlus

Examiner Comments

This response correctly makes the first two marking points. The smaller
magnesium ion with the higher charge density is stated and its greater
polarisation of the carbonate ion. There is no reference to the effect that
this has on the bonds within the carbonate ion for the third mark.
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(b) Explain why magnesium carbonate decomposes much more readily on heating
than barium carbonate.

s 3@& Charge. Aﬁwl‘g Evin Tl Ba™ o
o \argee ucleac chacge, Tl shidding effeck 15 Al (edominon!. fute
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Al 19, ““W‘-ﬂf“lq“ftd o mg( 0. Affﬂ"‘lﬂﬂ Mot (pad \

%Z ResultsPlus
Examiner Comments

An example of a response which makes all three marking points clearly
and without contradiction.
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Question 5 (a) (i)

This was another question where two parts of the answer were both required for the mark. The

first part was the straightforward identification of the negative charge on both species. The second
part was in response to the question requiring a reason for the very slow reaction, namely that the
two species would repel each other. This two-part level of demand served to differentiate well and

highlights the high demand of A Level.

— T t2e "= 0 o)

5 This is a question about catalysis. S1 O‘a? . 2 0L

(a) The reaction between iodide ions and peroxodisulfate ions is catalysed by iron(ll) ions.

2+
D Fe, 1+ 2507

() Give a reason why the reaction between iodide ions and peroxodisulfate ions

has a high activation energy and is therefore very slow without a catalyst.
(1)

ResultsPlus

Examiner Comments

An example of a response which only identifies that both species are
negative but fails to give the reason for the very slow reaction rate.

of M pam  chag  so. ﬂwy
................... Wﬂ{, ot W,Mm b Ao suadk My ned

ResultsPlus

Examiner Comments

An example of a suitable response which scored the mark.
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Question 5 (a) (ii)

This question proved to be another effective discriminator by producing the full range of marks.
Almost half of all candidates scored zero, which suggests that homogenous catalysis would be a
useful area for consolidation by centres and candidates.

Many candidates got the stoichiometry wrong, again highlighting the need to practice balancing
equations. A significant number of candidates gave the equations in the wrong order. The question
specifically stated that iron(ll) ions were the catalyst and so these should have been used to start
the process. However, one mark out of the first two was awarded if this was the approach.

A reasonable number of candidates correctly followed on from the question in (i), where the slow
reaction was due to the same charges repelling and wrote an explanation for the catalysis by iron
() ions due to their opposite charge to the reacting species. This was pleasing to see and showed
initiative by those candidates. An alternative approach was to refer to the typical property of
transition elements of variable oxidation state which was also acceptable.

(i) Explain, with the aid of two equations, how the iron(ll) ions catalyse this
reaction. State symbols are not required.

9,05 4+ AR —» WO 4 e
&?gzﬂ P :;LT“—-—-—’ QFE}‘- g f;

3 (3)

ResultsPlus

Examiner Comments

This response scores two marks for two correct equations.

However the explanation does not score. There is no reference either to
the variable oxidation state of the iron nor to the difference in the species
compared to that noted in part (i) of this question.

GCE Chemistry 9CHO 01
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(ii) Explain, with the aid of two equations, how the iron(ll) ions catalyse this
reaction, State symbols are not required.

Rt T, 2RO
ZFe' + ¢, 06" —=) R 4 25047

ResultsPlus

Examiner Comments

The comment scores one mark and is a clear follow-on from the answer to
part (i). This was acceptable.

Unfortunately the equations did not score. The two equations were
viewed as two separate entities and so no transferred error was applied.

28 GCE Chemistry 9CHO 01



Question 5 (b)

This question proved to be the most challenging on the whole paper. It was designed to be a follow-
on from the previous question and provide another example of where the variable oxidation states
of transition elements often enables catalytic activity. Many candidates used the space provided to
try and work out the answer but often has missed the reference in the question, which had been
highlighted in bold, that the reaction took place in "acidic" conditions. This was the key to obtaining
correct equations and is a useful reminder of the emphasis that candidates need to note from
words given in bold text.

(b) The oxidation of sulfate(lV) ions to sulfate(Vl) ions is catalysed by cobalt(ll) ions in
acidic solution. The role of cobalt(ll) ions is similar to that of iron(ll) ions in (a).

2+

o + %0, O sor

Deduce two ionic equations to show how cobalt(ll) ions catalyse the reaction in

acidic solution. State symbols are not required.
(2)

(o + 50, = co™' 1 o
J |

Ct S0 = ot + S

ResultsPlus

Examiner Comments

An example of a response which does not score. A reminder that although
an equation may balance for atoms and charge it still must include correct
chemical species. The first equation given by this candidate illustrates this.
The equation does balance for both atoms and charge but the oxide ion is
not an appropriate species so does not score.

The second equation does not form the sulfate (VI) ion and is missing
other necessary species.

GCE Chemistry 9CHO 01
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(b) The oxidation of sulfate(lV) ions to sulfate(V1) ions is catalysed by cobalt(ll) ions in
acidic solution. The role of cobalt(ll) ions is similar to that of iron(ll) ions in (a).

%
SO* + %0, % sor

{ {
+ -+ 6
Deduce two ionic equations to show how cobalt(ll) ions catalyse the reaction in

acidic solution. State symbols are not required.
(2)

- A a2~ 3%
A i

=
Mt +2Co™" + V2Ca -»7co  + H0

Ha0 +50,%7 + 2™ = so,* + 2H* 4™

ResultsPlus

Examiner Comments

An example of a correct response.

& ResultsP
Examiner Tip

Working out or trial work can be crossed out and ignored when replaced
by the final answer as shown here.

us
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Question 5 (d)

This question specifically states that reference to the mechanism of heterogeneous catalysis be
provided in the answer and so mention was required of adsorption and desorption. It was pleasing
to see very few references to 'absorption' and so centres and candidates are to be commended for
this. However, it was not uncommon for candidates to refer to just one stage of catalysis without
giving a reason for the fact that tungsten would not be a suitable catalyst.

(d) The trend in the strength of gaseous adsorption by three transition elements is
tungsten > platinum > silver

Silver is not suitable as a replacement for platinum in a catalytic converter
because the adsorption of gases is too weak to allow significant chemical reaction.

Give a possible reason why tungsten would also not be a suitable replacement
for platinum in a catalytic converter. Refer to the mechanism of heterogenous
catalysis in your answer.

mechwnisms “’
HWO&WUJC@J&@MM:WONQ ........... 2. .steps . bat if. k. T

qungﬁeﬂwaﬁweé*hea_m{ymm chenism. would........
............Qﬂl%.......iﬂMfﬂ’.!.#.......OA.E.........cs.ﬁp,......b?&%y;ﬁ ........ & __.___i__%,g.._..__3m5£a..y;_..,.o.-d.far,a.ﬁ'm........

ResultsPlus

Examiner Comments

This candidate correctly deduces that an issue is the strength of
adsorption but does not go on to state that the consequence is that
desorption would be too slow or prevented. The reference to only one
reaction or one step happening is not equivalent.
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«

ResultsPlus

Examiner Comments

An example of a correct response.
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Question 6 (a)

The full range of marks was awarded for this question, with only a small number of candidates
scoring zero. There were some lengthy responses which largely failed to address the necessary
points and often only scored one mark for the reference to the hydrogen bonding between water
molecules. There was some difficulty or possible evidence of some confusion in candidates' minds,
between intramolecular covalent bonds and intermolecular forces. Centres and their candidates
are well-advised to take care when referring to the breaking of bonds so that it is clear that the
intermolecular forces are being broken and not the covalent bonds.

6 This Is a question about water,

(a) Water might be expected to have a lower boiling temperature than hydrogen sulfide
but it actually has a higher boiling temperature,

Comment on this statement by referring to the intermolecular forces in both these substances.

A detailed description of how the intermolecular forces arise is not required.

................ Wales | aLuu{
................. n%un’carmu [me»%m

ResultsPlus

Examiner Comments

This response only addresses one of the points raised in the question,
namely the fact that water has a higher boiling temperature than
hydrogen sulfide. The reference to the presence of hydrogen bonding in
water scores a mark but there is no reference to the additional "energy"
required to break these on boiling, which is the reason for the higher
boiling temperature. Hence only one of the two marks available for this
half of the answer is awarded.
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ResultsPlus

Examiner Comments

This response does address both aspects required in the question. There
is mention in the beginning of the response how hydrogen sulfide has
more electrons and therefore greater London forces than water, which is
the reason why it might be expected that hydrogen sulfide would have the
higher boiling temperature. This gains the first two marks.

The response then goes on to refer to water having hydrogen bonding
which is the stronger intermolecular force and requires more energy to
break on boiling. Hence a further two marks are awarded.

This means that this response scores all four marks.
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Question 6 (b)

It was rare to see a fully complete answer scoring four marks. The majority of candidates focused

on the reason for the polarity of the water molecule and non-polarity of the carbon dioxide

molecule rather than the reason for the polar bonds. Hence, the most common score was 2 marks.
Answers relating to 'dipoles cancelling out' were allowed on this occasion but it is worth noting that

it is the 'dipole moment' which does or does not cancel out is the correct statement. The dipoles
always cancel out because there is a delta plus and a delta minus.

Those candidates that did address the difference in electronegativity as being the reason for the
bond polarities, frequently failed to state which element was the more electronegative. It was
wondered if this is such an obvious point in the minds of candidates that it was not necessary to
state it. Centres and their candidates are reminded that assumptions cannot be made by
examiners as to the meaning of a response and explicit statements about the meaning of a
response is essential to be confident about gaining credit.

HKO"H /AO:C:D

-

(b) Explain why both water and carbon dioxide molecules have polar bonds but only
water is a polar molecule.

(4)

and . hauing.... dipoles...such..a5.... 50 and o e85 Ol

ResultsPlus

Examiner Comments

This response scores 2 marks.

The first mark is for the polarity of the water and carbon dioxide
molecules clearly shown. A second mark here is missed because no
electronegativity explanation is provided for these dipoles.

The second mark awarded is for the reference to the symmetry of the
carbon dioxide molecule which leads to the dipoles cancelling out.
Another mark is missed because there is no clear explanation about the
polarity of the water molecule.
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ResultsPlus

Examiner Comments

An example of a response which did refer to the electronegativity
difference in the atoms in both molecules but fails to state which is the
more electronegative and what polarity results. Hence this aspect of the
response gains no credit.

However, two marks are awarded for the statements relevant to both
water and carbon dioxide and their molecular polarity or non-polarity.
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Examiner Comments

An example of a response which scores all four marks.
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Question 6 (c)

The standard of dot and cross diagrams was somewhat disappointing as about two thirds of
candidates failed to gain any credit. It was not unusual to see the oxonium ion having an oxygen
atom with three bonds to the hydrogen atoms with a dot and a cross, namely that there was no
dative covalent bond. The problem with this is that the oxygen then has only five crosses or
electrons. Similarly in the hydroxide ion, oxygen was often given with 7 crosses or electrons in
order to complete an octet. Candidates appeared to have a disconnect with their knowledge of
oxygen being in Group 6 and so having six electrons in its outer energy level or shell and the need
for the oxygen atom in the molecule or ion to have eight electrons in the outer shell. More practice
would be beneficial.

(c) Pure water ionises to form H;0" and OH™ ions, although only to a very small extent.
Draw the dot-and-cross diagrams of these ions.

Use dots (e) for the hydrogen electrons and crosses (x) for the oxygen electrons.
{2)

ResultsPlus

Examiner Comments

Neither of these diagrams scores a mark.

The hydroxide ion diagram has a scribbling out at the bottom and it is
unclear whether this is the required additional dot for the electron of the
'lost" hydrogen. It looks more like a negative sign and so no benefit of
doubt was given.

The oxonium ion has the correct dots and crosses but is missing the
positive charge which means it does not score.
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ResultsPlus
Examiner Tip

Double-check all such diagrams for simple missed points that might result
in a lost mark.

- +

ResultsPlus

Examiner Comments

An example of a correct response scoring both marks.
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Question 6 (d) (i)

A high-scoring question with the vast majority of candidates gaining both marks by correctly
calculating the pH of water and giving the answer to the required number of decimal places. A
small minority of candidates just used the K|, value to calculate the pH of water and gave an answer
of 13.62. This gained no credit and candidates should have realised that such a pH could not
possibly be correct for pure water. A useful reminder to centres and candidates that the meaning

of the numbers should be kept in mind and will help to discern if the process has been carried out
correctly or not.

(d) An equation for the ionisation of water is
H,O(l) = H*(aq) + OH(aq)
The expression for the ionic product of water is
K. = [H"(aq)] [OH (aq)]

The value of K, at 310K is 2.40 x 10" mol*dm™®
(i) Calculate the pH of water at 310K. ~

Give your answer to two decimal places.

W = K_\Aqi
(T Goo™ = 04

E\_\t] . 1 Hya e’
oM -\Qcaf,\-‘t)\iq‘”lo't) = 6%

(2)

ResultsPlus

Examiner Comments

This response scores one mark only because the final answer is not given
to two decimal places as required by the question.
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izResults@Ius
Examiner Comments

An example of a response which scores both marks.

()
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Question 6 (d) (ii)

This question highlights the benefits of using the legacy papers for revision as it is a relatively
common question but appeared to be novel for candidates on the new specification. The pH scale
is temperature dependent and so the neutrality point or value changes with temperature but this
seemed beyond the majority of candidates who scored zero. It might have been expected that logic
would suggest that water has to be neutral regardless of the temperature but this was not evident
to most candidates. Hence, this is an area for centres and candidates to consolidate.

(i) Predict, with a reason, whether water is acidic, alkaline or neutral at 310K.

Ofect om0l

ResultsPlus

Examiner Comments

This response scores one mark for the reference to the neutrality of water
but no reason for why this is the case given. Simply stating that
temperature has no effect is not a reason.

o Water 1& aeohoal. because. .. EH.T}_?_EQHTJ ___________________________________________________________

e

ResultsPlus

Examiner Comments

An example of a response which scores both marks.
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Question 6 (d) (iii)

An appreciable number of candidates gave a suitable explanation but failed to state the sign of the
enthalpy change and so did not gain the mark. A range of acceptable reasons were allowed for the
positive sign of the enthalpy change. A small minority of candidates appeared to confuse entropy
with enthalpy and so gave answers relating to the increase in the number of moles of products.

(ili) Predict, with a reason, the sign of the enthalpy change for the ionisation of water.
(1)

vden \mm\ e gl ve g

ResultsPlus

Examiner Comments

A correct statement but no credit gained because there is no reference
made to the sign of the enthalpy change as required in the question.

Nosifile. beconse 0. fampaalVre m(redses. Valk of Kl m(@ases

ResultsPlus

Examiner Comments

Excellent answer which scores the mark.
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Question 7

This extended response question produced a wide range of marks and was an excellent
discriminator, although only a few candidates scored all six marks. The indicative point most
frequently lacking was the reference to the difference in energy levels as being the determining
factor in the colour observed for both the flame test and of the complex ion. A clear statement was
required for both of these discussions.

Since this question is a 'Compare and contrast' type of question it was important for candidates to
make sure that there was at least some reference to a comparison of some description between
the origin of the two colours. If this was lacking, then one of the structure and reasoning marks was
lost.

There was evidence of some confusion in candidates' minds over the origin of colour. For example,
the origin of colour for complex ions was at times erroneously attributed to electrons 'falling back'
to the lower d orbital or that the emission of light was responsible for the colour observed. These
comments illustrate how some candidates had mixed up the origin of the flame test colour with
that of origin of complex ion colour.

Another error which was often seen was that of referring to the split of a singular d orbital rather
than the splitting of the d orbital subshell.

*7 Colour is often used in chemistry to identify substances.

Compare and contrast the origin of the colour of a copper(ll) complex with the origin
of the colour of the copper(ll) ion in a flame test.

You do not need to state any specific colours,

(6)
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ResultsPlus

Examiner Comments

This response scores 4 marks.

There is no clear reference to the colour being attributed to the difference
in the energy levels so no IP1. There is no reference to the heat energy
being the reason for the electron promotion in the flame test so no IP2.
However, there is correct reference to the return of the electron to the
ground state and so IP3 is awarded. The origin of the colour of the
complex ion is described correctly for IPs 4-6.

This means that four IPs are awarded which converts to 3 marks. There is
a comparison made and so one structure and reasoning mark can also be
awarded to give a total of 4 marks.
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ResultsPlus

Examiner Comments

This response scores 5 marks.

The origin of the colour in the flame test and of the complex ion are both
correctly described for IPs 2 - 6. There is not sufficient explanation of the
colour being due to the difference in the energy levels for both colour
origins so no IP1.

The awarding of 5 IPs converts to 3 marks. There is a clear comparison
made and so both structure and reasoning marks can be awarded to give
a total of 5 marks.
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Question 8 (a)

In part (i) only a small minority of candidates scored zero for these questions. The vast majority of
candidates correctly identified the error in the diagram of the arrow for the enthalpy change of
formation going up when it should be drawn going down. The second error of the 'half' of
atomisation was less often identified and serves as a useful reminder to candidates that learning
definitions is a very useful exercise as it helps in such situations.

The question introduction stated that the numerical data was correct but some candidates
appeared not to have noticed this when they calculated their electron affinity in part (i) and so
obtained an incorrect value. Another useful reminder to candidates to make sure that the
introduction to a question often contains vital information to the successful completion of a

question.

8 Sodium hydride, NaH, can be used to generate hydrogen for fuel cells.

(a) In order to calculate the first electron affinity of hydrogen, a student was asked to
draw a Born-Haber cycle for sodium hydride.

The cycle had two errors but the numerical data were correct.

Na’(g) + e + H(g)

+218 kI mol™

Half of the enthalpy change
of atomisation of hydrogen

Na'(g) + & + #H(9g)

+496 kI mol

" First ionisation energy of sodium

Na(g) + #H:(9)

+107 kJ mol™

T Enthalpy change of atomisation
of sodium

Na(s) + #H:(g)

-56 kJ mol™

' Enthalpy change of formation
of sodium hydride

NaH(s)

First electron af finity of hydrogen

, Na'(g) + H(g)

Lattice energy
of sodium
hydride

-804 kJ mol™
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(i) Identify and correct the two errors in this Born-Haber cycle.

(2)

e aMgwo NaH

(i) Calculate the first electron affinity, in k) mol™, of hydrogen, using the values
given in the cycle.

(1)
EA s -216 -4af - 10% - 5¢ 4 Gok

s -47 KTMJ

—

ResultsPlus

Examiner Comments

An example of a response which correctly identified one error for one
mark in (i) and carries out the calculation correctly in (ii) for one mark.
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(i) Identify and correct the two errors in this Born-Haber cycle.

(i) Calculate the first electron af?nity, in kJ mol“ id
given in the cycle.

(1)

— 3% by ad

ResultsPlus

Examiner Comments

An example of a response which scores all available marks.

ResultsPlus
Examiner Tip

Annotations on the diagram are acceptable ways to indicate corrections.
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Question 8 (b)

Candidates could calculate the Gibbs Free Energy change in part (i) either by converting both values
to Joules or to kilo Joules but it was essential to make one or the other conversion. Some candidates
did make this conversion correctly but then gave entropy units instead of enthalpy units which lost
them the mark. A reminder to candidates to double-check exactly what value they are calculating.
The second mark was awarded for a statement relating to the feasibility of the reaction but there
needed to be reference to the reason for this conclusion by stating the sign of the Gibbs Freen
Energy change.

Most candidates could successfully calculate the temperature in part (ii) and gave their answers in
Kelvin.

50 GCE Chemistry 9CHO 01



(b) The equation for the formation of sodium hydride is

Na(s) + %aH,(g) — NaH(s) AH® = =56 k) mol™

The standard entropy change of the system, AS §.n , for this reaction is
-76.5JK" mol™.

(i) Deduce the feasibility of this reaction at 298K by calculating the free energy
change, AG.
(2)

A& = DV — TDMHgrm
a2 = Se000— 24 Q—"f‘a-'&\

*

= - ’b'},'}ﬂ%k?mt\:

(i) Calculate the temperature at which AG = 0.
(1)

O = — S6Go009 - TL":‘"ﬂ-cﬂ

SeQo0 = - T L—»'-H..%)

24231r.03K = T

Examiner Comments

In part (i) the calculation has been carried out correctly but unfortunately
the stated units are incorrect so only one mark was awarded. The correct
comment on the negative value of Gibbs Free Energy was given credit.

In part (ii) the calculation is correct for the mark.

GCE Chemistry 9CHO 01
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(i) Deduce the feasibility of this reaction at 298K by calculating the free energy
change, AG.

Ne = TDS _?‘_j:—-':::o-o""""f @
e 7 arw wil
D6Ez 29 pw 0 0Fcm
VAR — d. F9F

ALy pemition ot deelite

(i) Calculate the temperature at which AG = 0,
(1)
/'
[ +0 0 Fesr

B~= 0=
= 245 o
(;-o_'?-a'r ©
T =0

ResultsPlus

Examiner Comments

This response does not score any marks.

The calculation in part (i) is incorrect but transferred error could have
been applied for the second mark. In this example, the statement is
incorrect as a negative value indicates that it is feasible and there is no
reference to the sign of the change.
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Question 8 (c)

Only about a third of candidates successfully answered this question. A significant number of
candidates gave the acidic half equation but the alkaline fuel cell was the subject of the question
and so this did not score. Once again, a reminder to make sure that the answer given does match
the question set.

(c) The sodium hydride is crushed in the presence of water to release the hydrogen
gas for a fuel cell.

The overall equation for the reaction occurring in the fuel cell is
o
Hx(g) + 20,(g) — H;O(l)
a " l -
In an alkaline fuel cell the oxidation half—equat-ﬁ')n is

H,(g) + 20H(aq) — 2H,0() + 2e”

Deduce the reduction half-equation for the alkaline fuel cell.

State symbols are not required.

2" a2 MY % Oz H, O

(1)

ResultsPlus

Examiner Comments

Although this is a balanced half equation, it is not the one for the alkaline
fuel cell and so does not score.

4 ResultsPlus
Examiner Tip

Make sure that the answer given is the one needed for the question set.
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Deduce the reduction half-equation for the alkaline fuel cell.

State symbols are not required.

0 ¥ 18 yue — LOH™

(1)

ResultsPlus

Examiner Comments

A good example of a multiple equation which scored the mark.
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Question 9 (b)

A full spread of marks was seen, with the most common score being full marks. Nonetheless, buffer
calculations would prove to be a worthwhile area for practice. The advice to candidates on any
calculation is to make sure that each step of the calculation is clearly laid out. Transferred errors
are often applied throughout the calculation so candidates are encouraged to continue their
attempt even if they are unsure of a particular step.

(b) A buffer solution with a pH of 3.90 is required.
Calculate the mass, in grams, of sodium ethanoate that should be added to

50,0 cm’ of an ethanoic acid solution of concentration 0.800maoldm™ to form this
buffer solution.

Give your answer to an appropriate number of significant figures,

[K, for ethanoic acid = 1.74 x 10”°moldm™]

. _ (5)
CH+tu~|1]: [Oh?lq : l-v—ﬁ?‘mq‘“"“k’
. (A ey
hu: LH Cmﬂj X — -
CHA o 3
Lﬁhmq):l: . 24 y(0'5 X O %00
.26 x 07
[/’]mq]] O[O0 mldm™
n (A ) : (Sﬁ_,iﬁvug% Q-0 mecl
vl A ) 0OEx OO
24,42 X0 dm
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\

?/\ Examiner Comments

This response scores two marks.

One mark is awarded for the calculation of hydrogen ion concentration
from pH. A second mark is awarded for the rearrangement and calculation
of the sodium ethanoate concentration.

The following multiplication by 50/1000 is of the wrong value and so does
not score. No conversion of moles to mass is made so no further credit is
given.
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pH =3-90
cu)s 6T 1158k

o~ (0500 N ILH
[U‘l;gCOG“-]

\'?’qmw's = L:ﬁ-—_][;‘ ‘258107 HJ

[0-]])

Lz O 1105T04903

A yxe 5gu.3'1 :5.5‘2_03'5&10'3
000 © (o0

L M x N
- QL = '5-52.35“0'3

2 0455

%ZResults@lus
Examiner Comments

An example of a response which calculated the correct answer and scored
all five marks.
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Question 9 (c)

The answers to this question were the most disappointing on the paper. The majority of responses
had several lines of prose but which contained a wide range of chemical errors. It was particularly
important for the whole response to be read in its entirety before any credit was given. One
example of a common error was the formation of carbonic acid by carbon dioxide but not from the
reaction with water but rather from a 'supposed' reaction with hydrogen ions. Another common
error seen starts correctly by referring to the shifting of the equilibrium to the right, but then states
that this movement is due to the reaction of carbon dioxide with hydrogen ions and it is this
reaction which is given as justification.

A number of candidates correctly stated that the position of equilibrium shifted to the right but
failed to accompany the statement with the effect of an increase in hydrogen ions.

Clearly this topic area is one which centres and candidates would benefit from revision and
consolidation.

() One of the systems controlling the pH of blood is the
carbonic acid-hydrogencarbonate buffer system.

H,CO, = H* + HCO;

Explain how this buffer system helps to control the pH of blood when extra
carbon dioxide is present due to strenuous exercise.

T s 001 ads with the 1 ¥ Adda 4

Et';co:.
Muias..a. Sl p#
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%Z Results?lus

This response is an example of one where an incorrect statement is made.
Carbon dioxide does not react with hydrogen ions but rather reacts with
water to make carbonic acid which then dissociates to give hydrogen ions.

A correct comment is made about the reservoir of hydrogen carbonate

ions but does not score because there is no mention of their role in the
process.

This means that this response scores zero.

_COorpon chox e Can 10w Ant PH in 4ne bio0Q
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omowmm?nmmqn ...... Normal ko bl bodu
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anu PH o thanGi by (o moMey.

%Z Results@lus
mmmmmmmmmmmm

This response scores one mark for the statement about the formation of
carbonic acid. The subsequent comments are simply general statements

about buffers and not applied to the specific example of the question,
hence no credit was given.
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Question 9 (d)

In part (i) it was evident that candidates would benefit from further practice at drawing titration
curves and also need to be reminded of the need for precision/accuracy with the drawing of such
curves. The mark scheme gave clear guidance of the parameters required for each marking point
and these do result in a strictness which some candidates may not fully appreciate. One example is
that for a strong base titration the pH should reach the required pH within 10 cm? of the vertical
part of the curve. Another example is that the curve had to be drawn from zero and finish at 100
cm?. Some candidates did not complete their curve to the end of the graph paper and so lost one
mark.

The answers given to part (ii) were frequently of a very high standard and it was apparent that
candidates had clearly rehearsed answering this type of question. This is excellent and full marks
were often awarded.

(d) A weak acid-strong base titration curve can be used to demonstrate buffer action.

(i) Draw a titration curve for the addition of
100cm’ of sodium hydroxide solution of concentration 0.100 moldm™ to
40.0cm’ of propanoic acid solution of concentration 0.100 moldm™
which has a pH of 3.0.

Show the part of the curve that demonstrates buffer action.

(4)
14
11 —
|~
pH
7
T
0
25 50 75 100

Volume of sodium hydroxide added / cm’
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(ii) Describe, without calculation, how you would use your curve to determine
the value of K, for propanoic acid.

(2)
........................... Yauwm.}lmmm-ﬂwaAQor.r*’u‘-tm--*
N . SR 0 T SN & X T 1 N S Pear b .. f.le-m.f)"-c-n.}h-f‘?lh
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.................................. T‘-r.pknbhqgmrr.i}!f#r-fﬂUvﬂrhkﬁh
- Plrcs Wen
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ResultsPlus

Examiner Comments

In part (i) the sketch scores two marks. The general shape is not that of a
weak acid-strong base titration. The curve does not reach pH~12-13 by
about 10 cm? after the vertical section so no marking point 1. The sketch
does start and end at the correct values so marking point 2 is awarded.
The vertical part of the curve is also at the correct place and so scores
marking point 3. There is no label of the buffer action so marking point 4 is
not awarded.

Part (ii) is correct and scores both marks.
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Show the part of the curve that demonstrates buffer action.

(4)
14
pH
; A
TV
L
S
%
__'_,4-*
b —
o~ 0
25 50 75 100
Volume of sodium hydroxide added / cm®
(i) Describe, without calculation, how you would use your curve to determine
the value of K, for propanoic acid.
{2}
Dedermor o oH ot *LMF equuelices pont
(Total for Question 9 = 15 marks)

ResultsPlus

Examiner Comments

An example of a correct response which scores full marks.
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Question 10 (a) (i)

Candidates clearly have been practicing this type of calculation as just under half of all responses
scored full marks. Revision had paid off. When errors were seen it was often a case of candidates
using moles directly to calculate partial pressures rather than mole fractions. Occasionally
candidates were rather careless with their transfer of numbers and inserted or omitted a zero
which resulted in an incorrect final value. A reminder to always double-check working.

10 This question is about equilibrium systems.
{a) Sulfur dioxide and oxygen form an equilibrium with sulfur trioxide.
250,(g) + Oy(g) = 250s(g)

The composition of an equilibrium mixture at 698K and a total pressure of
2.40 atm is shown in the table.

SO;(9) 04(qg) 50s(g)
0.0160 0.0120 0.772

(i) Calculate the value of K, at this temperature.

Include units, if appropriate,

Kp = (Pso.scg;)ﬂ )

(PSOjfspg ﬂCP'o‘fg‘D

Mole Afraction of SO, z no- & molge od 502 = 9.016
I Potal no:of melo 0'e
pSO2 = 002
So ghfeg) = 002 x 2-%= 0-049 atm

0 ol tamon ©f 02 7 Q0l2=0-015

0-g

= D-0I5 x Q4= 0036 atm

;. p Cacg 095
— FA2 = 96
mole FrachOn of S0z = Qoigr—'

20 p50; o5 = 09655 2 = 2-32 atm

0048 atm™ X 0-036 atm
Ep = 1343 atm~!
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ResultsPlus

Examiner Comments

This response scores 4 marks.
The working is all correct up to the final step. The expression and values

for K, are correct but the numbers have been used incorrectly and so the
wrong value obtained. Hence just one mark is lost.

ResultsP!
Examiner Tip

Always double-check calculations to ensure that errors are spotted and
corrected.

us

(i) Calculate the value of K, at this temperature,

Include units, if appropriate.

-~ 9{503,\ SOL 0 SO (5)
o dON0Y  Lxaw 3w 145 oty

( - (%\" o
P f(u\

\(p 26 47510 abm”

ResultsPlus

~= Examiner Comments

An example of a response which correctly calculates the value of K, and
scores full marks.
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Question 10 (a) (ii)

This calculation of the number of molecules using the Avogadro constant produced nearly a 50:50
split over those who could do this type of sum and those who couldn't. This was a bit surprising. It
is possible that this is a reflection of other molar calculations being given lots of practice but this
type of calculation using the Avogadro constant maybe receiving much less practice. Hence centres
and their candidates would benefit from more practice in this area.

(i) Calculate the number of sulfur dioxide molecules present in this equilibrium mixture.

ks« 0112 "

O 60Lx 107 x 0721
s g6t

1)

ResultsPlus

Examiner Comments

An example of a response which uses an incorrect number of moles in the
calculation and so does not score.

0. OLEO Y 6. 02¢(0%7

= J.632+ 10 o
g.6 3%O moleccles

ResultsPlus

Examiner Comments

An example of a correct response.
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Question 10 (a) (iii)

This question was worth two marks and two points were required from careful reading of the
question. It was noteworthy that a large number of candidates addressed their answer to one or
other of these points but rarely both. This emphasises the need to read the question again to
ensure that all parts are being addressed.

The question required a statement about what happened to the number of sulfur dioxide
molecules and why for one mark, and also to include a reference to the value of K. It was rather
surprising the significant number of candidates who referred to K, changing, whereas temperature
is the only factor that changes K. This is a topic area which would benefit from renewed emphasis
by centres and their candidates.

(i) Deduce, by referring to K,, how the number of sulfur dioxide molecules will

change if more oxygen is added to the equilibrium mixture.
(2)

T number ot MIBur. ior s moleaed @ decea ...
SO A pOSHION O equi librium wouwd. gttt g
ot Yo we vp e odded  owgen. o

ResultsPlus

Examiner Comments

An example of a response which scores one mark only. Note that there is
no reference to K, despite this clearly being stated in the question. The
mark is gained for the description of the decrease in sulfur dioxide
molecules because of the shift in the equilibrium to the right.

N0 N o WNa “:;QM& m\mm“\m ...........................................

ResultsPlus

~= Examiner Comments

An example of a response which scores both marks. The statement is
made that the value of K is kept the same and that the equilibrium shifts
to the right which results in the number of sulfur dioxide molecules
decreasing.

66 GCE Chemistry 9CHO 01



Question 10 (b)

For the most part this question was answered well. Only a minority of candidates stated that the
equilibrium shifted to the right which scored zero. Most candidates understood that the
equilibrium position moved to the left but often simply stated that the hydroxide ions react with
the hydrogen ions without referring to a decrease in concentration of the hydrogen ions or the
formation of water which meant that no second mark was awarded. A small number of candidates
mentioned a colour change due to the change in concentration of dichromate/chromate ions but
this was irrelevant to the question set and gained no credit.

(b) An equilibrium exists in aqueous solution between the chromate(Vl) ions and the
dichromate(VIl) ions.

2CrO2 (aq) + 2H'(aq) = Cr,03 (aq) + H,0(l)

[\}96}4.

Explain any change in the position of equilibrium if a few drops of
sodium hydroxide solution are added to this equilibrium system.
(2)

LAddeng. o 0N . wid. Shaft eQubrum.......
o L. ALH. 00 Morp.. AUl

AL Do pRaACRBD. g ...

ResultsPlus

Examiner Comments

One mark scored for the correct movement of the position of equilibrium
but no second mark because there is no explanation for what the
hydroxide ions are actually doing. In this instance the equilibrium shifts
left because the hydroxide ions combine with hydrogen ions to make
water. This reduction in concentration of the hydrogen ions results in the
movement of the equilibrium position.

ResultsPlus
Examiner Tip

In an explain-type question there needs to be a reason given for the effect
or action.
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Paper Summary

Based on the performance on this paper, students should:
* Become more familiar with and use correctly the appropriate chemical terms
* Practice balancing equations, both for atoms and charge

* Note that the higher demand of A Level can mean that two facets or parts of an answer can be
required for just one mark

¢ Double-check all calculations to ensure that no transfer errors or similar have been made

* Read questions again so that extra care has been taken to address all aspects of the question
that is required

¢ Use the legacy exam papers for additional practice.
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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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