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Introduction

Paper 2CH is the second of the two chemistry papers for GCSE Combined Science higher tier. The
six questions on the paper come from the equivalent GCSE Chemistry paper 2 and the first two
questions in this paper are also found on the equivalent foundation tier paper.

The paper is targeted at grades from 4 to 9 and a range of chemistry skills were tested
throughout including chemistry knowledge and application, calculations and practical skills. A
variety of question styles were used to test the specification.

Overall most questions were attempted and there were few blank responses. The quality and
depth of responses varied, as would be expected, but some topics were definitely more familiar
to candidates than others.
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Question 1(a)

The first question on the paper asked candidates to identify a piece of apparatus used to
measure the volume of a solution that would be more accurate than a beaker. Most candidates
correctly identified that a measuring cylinder would be a better option although some also
(correctly) suggested burettes and pipettes here. The most common mistake was for candidates
to suggest a beaker, even though this was the equipment given in the question.
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Question 1(b)(i)

This question told candidates that concentration remained constant during the investigation and
asked for another control variable to be identified.

It was expected that the majority of candidates would choose the volumes of the solution, but
there were a variety of responses given. Many gave answers relating the the cross itself, or the
distance between the observer and the cross which were credited. Whilst the majority of learners
scored the mark for this question some answers were not credited. Common errors suggested
using the same beaker, keeping the same temperature (even though this was given as the
independent variable) and using the same concentration (even though this was given in the
question).

(i) The concentrations of the solutions are kept constant in each experiment.

State one other variable that should be kept constant.
(1)

e N O T L O
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Examiner Comments

This response scored one mark. The preferred response related to the volumes of the
solutions used. Amount of solution was also accepted although mass was not.

(i} The concentrations of the solutions are kept constant in each experiment.

State one other variable that should be kept constant.
(1)

. U&Hm&umpzm%ﬂ*qumml.h)mﬂm
............. e sl
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This response did not score the mark.

The term 'equipment' here is too vague to score, although the same conical flask would have
been worth a mark.

(il The concentrations of the solutions are kept constant in each experiment.

State one other variable that should be kept constant.
(1)
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This response did not score the mark.

Some candidates appear to have confused this investigation with one of the biology core
practicals. The pH of the solution is not relevant in this case and therefore not creditworthy.
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Question 1(b)(ii)

Candidates were given some data about the reaction time at different temperatures and asked to
explain what would happen if the temperature was increased further.

Questions about factors affecting the rate of reaction are common, with most candidates scoring
two or three marks here. However, the same common errors appear frequently where marks are
lost. These are usually related to candidates repeating the same point more than once or not
stating that the collisions would be more frequent or more successful - stating only that there
would be more collisions.

Most candidates recognised that increasing temperature would increase the rate of reaction
because the particles would have more energy, but some explanations then incorrectly linked this
to activation energy, or to a decrease in density that would allow the cross to be seen more easily.

A significant number of responses incorrectly referred to the disappearing cross practical rather
than the practical given in the question, but this was not penalised if the explanation was correct.

(i) State, and explain in tern (AR how the. time taken for the cross to
become v
R (3)
L EWMe e o0l ARCense..,. KRCONSO.
o NOAC. 06 e RO, OMAS  INCrease. AV . XD
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This response scored three marks.

The candidate states that the time taken would decrease and that the rate of reaction would
increase (giving the same marking point twice).

They then go on to say that the particles would have more kinetic energy, move more and
move faster - giving the same marking point three times.

The response then also states that there would be more frequent collisions and more
successful collisions - either of these points would have gained a mark.

There is some incorrect information about activation energy and the formation of a
precipitate. This is ignored as it does not contradict or negate the correct information that
has already been given in the response.

(i) State, and explain in terms of particles, how the time taken for the cross to
become visible would change if a temperature of 80°C was used.
(3)
B VAT » (51 (N TS S o S U W RS mv%tj Qb
E?OC ________________________ SO (o, 1(J ........................ lfw{ fore....... MO ﬁwaUt{f ...............................

TUES. o CnCneaSeN.... . {I{Le OLMQLW og Collssion
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This response scored two marks.

The candidate has correctly identified that the particles have more energy and would move
faster at the higher temperature - this is the same marking point twice. They have then
gone on to link this to an increased rate of reaction.

Increasing the amount of collisions is not enough to score the third mark. The increase is in
the rate of collisions rather than the total number of collisions.

(i) State, and explain in terms of particles, how the time taken for the cross to
become visible would change if a temperature of 80°C was used.
(3)

s A LOME...... OF . B SHY L ... FEVNPLUGINLE. ... PUCLILILL.... k...
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This response scored one mark.

The candidate has referred to the disappearing cross practical rather than the appearing
cross practical, but this is not penalised. The response states that particles will 'react more
fast'. It is not well worded but enough for the first marking point. There is no reference to
the increased energy or movement of the particles and no mention of the frequency or
success of the collisions - just that there will be collisions.

(iiy State, and explain in terms of particles, how the time taken for the cross to
become visible would change if a temperature of 80°C was used.

1wyl MgS:’(rﬁwéj/wa/M oS
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This response scored zero marks.

A number of responses throughout question 1 seemed to refer to the biology practicals
about enzymes. There is nothing creditworthy in this response.
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Question 1(c)

In this question, candidates were asked to calculate the mass of solute that would be dissolved in
25 cm? of a solution of a given concentration.

The relevant calculation was given in the question, although it needed to be rearranged in order
to calculate the correct response. Candidates also needed to perform a unit conversion in order
to obtain the correct mass of solute.

The vast majority of candidates managed to successfully rearrange the equation to be able to
correctly calculate the mass. However, most candidates either failed to recognise that the units
needed to be converted or made errors with the conversion and power of ten errors were very
common. It was not unusual to see answers suggesting that 670 000g of solute had been
dissolved in 25 cm? of water.

(c) The concentration of solution Q is 26.8g dm™.

Calculate the mass of solid Q present in 25cm’ of solution Q.

mass of solid (g)
volume of solution (dm?)

concentration (gdm~) =
(2)

mass of solid Q= ... 7. I S g
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This answer scored two marks.

The candidate has clearly shown all working out. The conversion from cm? to dm? is correct,
and the calculation has been rearranged with the correct answer on the answer line.

"y

- V ' ResultsPlus
<

| Examiner Tip

%,
S |

Make sure that working out for all calculations is shown.

(c) The concentration of solution Q is 26.8gdm™.

Calculate the mass of solid Q present in 25 cm’ of solution Q.

mass of solid (g)
volume of solution (dm?)

concentration (gdm™) =
(2)

o NB MG X o @ISR T MABEE e e

______________ R A =

massof solidQ= ... &7 ... g
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This response scored one mark.

This was the most commonly seen answer. The calculation has been rearranged correctly
but there is no conversion of the units.

Candidates seem to lack the skills to be able to determine whether or not their answer is
reasonable.

It would be very unusual to be able to dissolve 670g of solute in 25 cm? of solvent.

=y

=
<Y

4
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\ Examiner Tip

Double check that calculation answers seem plausible.

(c) The concentration of solution Q is 26.8gdm™,
Calculate the mass of solid Q present in 25 cm’ of solution Q.

mass of solid (g}
volume of solution (dm?)

concentration (gdm™) =

(2)
3
....... 2Sem*=>dm  26.8
28em =¥ 0.025 0,023
mass of solid @ =....10 2 g

GCSE Combined Science 1SC0 2CH 15



N
ResultsPlus

Examiner Comments

This response scored one mark.

In this response, the candidate has correctly converted the volume of solvent from cm? to
dm?3 and so scores a mark. The calculation is not correct and therefore a second mark
cannot be awarded.

(¢) The concentration of solution Q is 26.8gdm™, m
Calculate the mass of solid Q present in 25cm’ of solution Q.
3\ mass of solid (g)
concentration (g dm™) volume of solution (dm?)

(2)

............ 26-9-2S=\.or2

moscoita (072,
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This response scored zero marks.

The calculation has not been rearranged correctly and there is no attempt to convert the
units.

P
Ay

M4\ ResultsPlus
\_; Examiner Tip

Try placing the numbers into the equation before attempting to rearrange anything.

GCSE Combined Science 1SC0 2CH
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Question 1(d)

This question asked candidates to explain how adding a catalyst affects the rate of a chemical
reaction.

Most candidates were able to state that catalysts increase the rate of reaction but many could not
explain how they do this. Lots of answers suggested that the addition of a catalyst gave the
particles more energy, rather than lowering the activation energy of the reaction and there seems
to be a poor understanding of the difference between particle energy and activation energy.

There were also a significant number of responses discussing the denaturing of particles
suggesting more confusion with biology and enzymes.

(d) The student repeats the experiment at 20°C, with the addition of a catalyst.

Explain how the addition of a catalyst will affect the rate of reaction.
(2)
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This response scored two marks.

The response scores one mark for identifying that the rate of reaction increases and a
second mark either for a lower activation energy or an alternative pathway.

(d) The student repeats the experiment at 20°C, with the addition of a catalyst.
Explain how the addition of a catalyst will affect the rate of reaction.

(2)

b addbon o o cobddust wodd decrese Mo

boqds o olbonk
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This response scored one mark.

The candidate has given a good explanation of how catalysts work but not mentioned how
the rate of reaction is changed and so cannot score both marks.

Ay
o 1

Q ResultsPlus

Examiner Tip

Don't forget to answer all parts of the question.

(d) The student repeats the experiment at 20°C, with the addition of a catalyst.

Explain how the addition of a catalyst will affect the rate of reaction.
{2)

LMM&&‘:S&Q%&L&,@*NTQKQOFILQ.L\;ww
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This response scored one mark.

It was common to see the definition of a catalyst, which was enough for a mark.
Unfortunately there is no explanation here.

il
A0

Q ResultsPlus

Examiner Tip

Candidates often do not understand the difference between the command words 'describe'
and 'explain’.

(d) The student repeats the experiment at 20 °C, with the addition of a catalyst.

Explain how the addition of a catalyst will affect the rate of reaction.
{2)

Tne..addihon.. oﬁ..‘,...m.e..,‘.....mm.,i.g.at;,,....w‘,t‘..u,..,...aa.e,g.d,,,.m..u,g..,,,.,..,,..,...,,...“.,...
._.mf....._.....(&tﬂ,,,.Qt.,.........re.cz,c..t\;.om........_.,.,____,4,..j.mc.ce_gsiﬂg.__d.....me.,.“....m;m.e._._..izt_.__..,.,,,.
LS. o1 the.. CI0SS.. 0. Joecom@.. VISTO @ .
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This response did not score any marks.

The candidate has contradicted themselves by stating that the rate of reaction would
increase but then that the time taken would also increase.
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Question 2(a)(i)

This question required the recall of information about hydrocarbons in crude oil and it was
surprising to see that fewer than half of candidates were correctly able to identify the alkane
homologous series.

Common incorrect responses included 'crude oil', 'hydrocarbons' and 'fractional distillation'.
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Question 2(b)
Candidates were asked to draw a dot and cross diagram of water.

Overall this was well answered with most responses scoring at least one mark and many scoring
both marks.

Some candidates did not score any marks at all because they drew the wrong dot and cross
diagram (usually oxygen) or the wrong type of formula - usually a displayed formula.

(b) When hydrocarbons undergo combustion, water is produced.
Draw a dot and cross diagram of a molecule of water.
(2)

HarO

o5
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This response scored two marks.

There are two shared pairs of electrons between the oxygen atom and two hydrogen atoms.
The remaining number and location of electrons is correct and the atoms are correctly
labelled.

"
s
e

e

(4 ResultsPlus

)
\_} Examiner Tip

Only outer shell electrons are required when drawing dot and cross diagrams.

%
ST |

(b) When hydrocarbons undergo combustion, water is produced.

Draw a dot and cross diagram of a molecule of water.

Qo

(2)

GCSE Combined Science 1SC0 2CH
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This response scored one mark.

The candidate has correctly drawn two shared pairs of electrons between the oxygen atom
and two hydrogen atoms. Unfortunately the remaining electrons are not correct with each
hydrogen atom having a total of three electrons.

P
7

&4\ ResultsPlus
<)

| Examiner Tip

Each hydrogen atom in a dot and cross diagram will have only the shared pair of electrons.
Other atoms will have a total of 8 electrons including any shared pairs.

(b) When hydrocarbons undergo combustion, water is produced.

Draw a dot and cross diagram of a molecule of water.
(2)

26
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This response scored one mark.

This error was commonly seen, with two oxygen atoms and one hydrogen atom rather than
H,0. One mark was awarded for a shared pair of electrons.

Atom labels are not necessary, but if added then they must be correct.

(b) When hydrocarbons undergo combustion, water is produced.

Draw a dot and cross diagram of a molecule of water.
(2)

GCSE Combined Science 1SC0 2CH
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This response scored zero marks.

One shared pair of electrons was the minimum requirement for a mark to be awarded.

Other common incorrect responses included displayed formula and attempts to draw ions.

‘f \ ResultsPlus
\

Examiner Tip

Learn the difference between empirical formula, molecular formula, dot and cross diagrams
and displayed formula.

28
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Question 2(c)

Empirical formula calculations are a common question in chemistry, but continue to be poorly
answered by a lot of candidates. While most candidates attempted this question, fewer than half
scored full marks.

The best responses showed a clear method, step by step working and the correct answer given
on the line. In cases where the final answer was incorrect, candidates that had shown their
calculation processes often still scored some marks.

The most commonly seen errors here were usually related to the initial step when calculating the
number of moles of each element, with a large number of inverted division calculations and
some multiplying the numbers together rather than dividing.

Some candidates correctly calculated the simplest ratio of elements but then lost a mark by not
writing the actual formula.

(c) One compound in crude oil contains 0.96 g of carbon atoms combined with
0.32g of hydrogen atoms.

Calculate the empirical formula of this compound.

(relative atomic masses: C=12, H=1.0)
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This response scored three marks.

Each step of the calculation is written down and clearly set out, with the correct formula
given.

(¢) One compound in crude oil contains 0.96 g of carbon atoms combined with
0.32g of hydrogen atoms.

Calculate the empirical formula of this compound.

(relative atomic masses: C=12, H=1.0)

(3)

T

empirical formula of this compound = C\.},Hl@,
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This response scored two marks.

The candidate has correctly calculated the number of moles of each element but has not
given this as the simplest whole number ratio. The response goes on to write a formula
based on the ratio that the candidate has calculated in their calculation. Two marks were
able to be awarded here because the candidate has shown the working for each step of the
calculation.

” V \ ResultsPlus
\

| Examiner Tip

The empirical formula is the simplest whole number ratio of elements in a compound.

(c) One compound in crude oil contains 0.96 g of carbon atoms combined with
0.32g of hydrogen atoms.

Calculate the ERPINEAIGIAUIE of this compound.

(relative atomic masses: C=12, H=1.0)

(3)
...... OG0 2 OuBL e
_________ N N
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This response scored one mark.

The candidate has correctly calculated the number of moles of each element but has not
done any further calculation or written a formula.

(c) One compound in crude oil contains 0.96 g of carbon atoms combined with
0.32g of hydrogen atoms.

Calculate the empirical formula of this cohpound.

(relative atomic masses: C=12, H=1.0)
(3)

Q%X lise o Odex( 2032 1Set0. 3023y
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This response did not score any marks.

The candidate has multiplied mass by atomic mass rather than dividing and cannot score
the first marking point. They have then gone on to add these numbers together rather than
attempting to calculate whole number ratio or write a formula.

Candidates often incorrectly multiplied the numbers together rather than dividing.

GCSE Combined Science 1SC0 2CH
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Question 3(b)(i)

This question asked about visual observations when a piece of potassium is added to water. This
is a commonly asked question with a lot of accepted marking points and was answered very well
overall. AlImost all candidates scored at least one mark and more than half scored both marks.

The most commonly seen correct responses related to effervescence, a flame or an explosion. It
was less common to see responses relating to the potassium floating, moving and disappearing.

Where marks were lost it was often due to repeating the same marking point - bubbles and
fizzing, or an incorrect flame colour - pink rather than lilac. Responses were sometimes too vague
to score, suggesting a colour change to purple without any further detail, sparks being given off
or smoke. Some responses also stated that hydrogen gas would form, but this was not
creditworthy as it did not link to something that could be seen.

?.

(b) The alkali metals react with water.
(i) Ateacher adds a small piece of potassium to water,

Give two observations that would be seen.

e e

“The ?u\‘,m\m Would S\OW

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

___________________ mc.\mgmb\\’«hmhr o e Wihinos o &xe&
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This response scored two marks.

There are actually four correct marking points in this response. Floating, fizzing, moving
across the water and the potassium disappearing.

(b) The alkali metals react with water,
(i) A teacher adds a small piece of potassium to water.

Give two observations that would be seen.
(2)

el O SO A S.Q,E“ﬁ_,k_;_\_&._ﬁupm ..... LI = N
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This response scored one mark.

The candidate has correctly stated that a lilac flame would be seen. It is likely that popping
sounds would be heard but this does not answer the question, which asks for observations
that would be seen.

(b) The alkali metals react with water.
(i) A teacher adds a small piece of potassium to water.

Give two observations that would be seen.

) F\\\ml‘“ Mq_ls yeued N c\:‘af’oue\q with  eater,
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This response scored one mark.

The candidate has given the same marking point twice in terms of fizzing and bubbles. They
have given the incorrect flame colour and so a second mark cannot be awarded.

Pl
P

- V ResultsPlus
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| Examiner Tip

Potassium and its compounds burn with a lilac (or purple) flame.

(b) The alkali metals react with water,
(i) A teacher adds a small piece of potassium to water.

Give two observations that would be seen,

GCSE Combined Science 1SC0 2CH
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This response did not score any marks.

Colour change is too vague to award a mark. Candidates often refer to the water turning
purple, but this would only be the case if universal indicator had been added to the water at
the beginning of the reaction.

The idea of a fast reaction is not related to any visual observation and so no mark can be
awarded here either.

38
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Question 3(b)(ii)
This question asked candidates to explain why lithium is less reactive than potassium.

Again this was well attempted by the majority of candidates, with most scoring at least one mark.
Where marks were lost it was often due to lack of detail in the response or incorrect scientific
language. It was not uncommon to see responses suggesting that lithium and potassium have
multiple outer shells of electrons or referring to intermolecular forces between the nucleus and
outer electron. Responses were sometimes confused and incorrectly suggested that the lower
reactivity of lithuim was related to a small amount of energy being needed to remove the outer
electron because it was closer to the nucleus.

Some candidates did not offer any explanation or refer to the position of the metals in the
periodic table and gave a simple statement of the reactivity increasing down the group, while
other responses referred to different metals in the group rather than the two that were asked
about.

(i) The reaction of lithium with water is much less vigorous than the reaction of
potassium with water.

Explain why, in terms of their electronic configurations.
(3)
. . e\eCron .
_____ Luuwnumm\\jMSbmomshe\\%iund.m%

....ou‘m....%eu_,,...Tk.......m.t.a,...m‘s_...o.ne......e.\en,um_...,..ao._.uhm_.smcﬂma .................
Wy sommnan&...ﬂaﬁ.;;x..._mum..\ose_._..m ..... Qection. The. isthe...

e ecson. BN\ petuwen dne. . Outer Sinel. and toe......
NuOeus TS Meas. Mook e asems. 10000 1S \ager,

Doeonna. nees e axatkion. Peuneen . the nucieus.and.
Qoket SWel\, Gna Ane Coalr BneIS creake A &hweld efect -
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This response scored three marks.

There were five separate marking points available and full marks could be obtained from
any three of these points. This is an excellent response that includes all five of the marking

points:
* more shells in potassium
* potassium is a larger atom
* increased shielding in potassium
« weaker attraction between outer electron and nucleus in potassium

+ easier to lose outer electron in potassium.

(ii) The reaction of lithium with water is much less vigorous than the reaction of
potassium with water.

Explain why, in terms of their electronic configurations.
(3)

A0 e avcleys | So ik (¢ barder To lose fhem

Porasswn  conrame. More Shells  So fea o yrer shelf.

S futmer aviay Gom e vweleys. So b Cauo
R T LNy

40

GCSE Combined Science 1SC0 2CH



.'\ o
ResultsPlus

Examiner Comments

This response scored two marks.

This is an example of a 'near miss' response. The candidate has correctly stated that lithium
has fewer shells than potassium and that the outer shell is further from the nucleus in
potassium and scores two marks. There is then an attempt to explain that the outer electron
is closer to the nucleus in lithium, but the response refers to electrons in general rather than
the outer electron. The response also states that the outer shell rather than outer electron is
easily lost in potassium.

/"’. \'
i
A

4\ ResultsPlus
\_}

| Examiner Tip

When discussing reactivity the response needs to refer to outer electrons rather than
electrons or outer shells.

(i) The reaction of lithium with water is much less vigorous than the reaction of
potassium with water.

Explain why, in terms of their electronic configurations.

hthuLJm __________ gq[h%ia reoctL“v% thon ﬁoggtgg\
Q8 . 5. aner. . W._On._tho PONOQUC..
05 uell as thus the aottrackon behigon.
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than potassium as thare ae (055 eloct
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Dotassium - 2-8-8- l(h(L]HS 4 sholls
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This response scored one mark.

The candidate has correctly stated that there are fewer electron shells in lithium than
potassium, but then does not refer to the attraction between the nucleus and the outer
electron. There is also a general statement about the reactivity down group 1 but this was
not creditworthy.

(ii) The reaction of lithium with water is much less vigorous than the reaction of

potassium with water.
Explain why, in terms of their electronic configurations.
(3)
P Ubaiom. Ao nas.. O RExONQer . NS NOLEANE......

Eoree . oda ks QURS. Q)Emron... Sooh. S
OPOTOSSUM.  OkOM - Liataa, . Coua_. SO0, kS QUW
RO O WKW AR v, WA ke
SO O AKX MQWQQTL‘?-
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Examiner Comments

This response scored zero marks.

There is correct reference to the attraction between the nucleus and the outer electron but
this is negated by the candidate incorrectly identifying this force as an intermolecular force.

lf \ ResultsPlus
\

Examiner Tip

The attractive force between the nucleus of an atom and its electrons is electrostatic.
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Question 3(b)(iii)

This question was very poorly answered overall with only a few candidates scoring any marks at
all.

Most candidates either did not identify water as the second product (commonly suggesting
hydrogen) or attempted to add sodium into the ionic equation in some way. It is evident that
candidates did not have a good understanding of the difference between an ionic equation and a
balanced equation.

(ily When sodium reacts with water, a solution of sodium hydroxide is formed.

When the solution is left in air, the hydroxide ions react with carbon dioxide,
forming carbonate ions, CO,*, and one other product.

Complete the ionic equation for this reaction.
(2)

....... B OH 4 Qg > €O+ B O

44 GCSE Combined Science 1SC0 2CH



a\ -
ResultsPlus

Examiner Comments

This response scored two marks.
Only a small percentage of candidates correctly identified the formulae of both products.

This equation is also correctly balanced.
MG 14 L9
(iii) When sodium reacts with water, a solution of sodium hydroxide is formed.

When the solution is left in air, the hydroxide ions react with carbon dioxide,
forming carbonate ions, CO,™, and one other product.

Complete the ionic equation for this reaction.

L OH + CO,L - CO" + HI.O ........................
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Examiner Comments

This response scored one mark.

The correct formula for both products is given but there is no attempt at balancing the
equation.

It was very unusual to see the correct formulae without the correct balancing as well.

(i) When sodium reacts with water, a solution of sodium hydroxide is formed.

When the solution is left in air, the hydroxide ions react with carbon dioxide,
forming carbonate ions, CO;*, and one other product.

Complete the ionic equation for this reaction.
(2)

—

2. 0OH + CCJ.Z_ > €O 4 .o OMa
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Examiner Comments

This response scored zero marks.

Many candidates did not correctly identify the second product of the reaction and therefore
did not score. Common errors included H, or OH" with some responses also adding charges
to CO, or H,0.

(iliy When sodium reacts with water, a solution of sodium hydroxide is formed.

When the solution is left in air, the hydroxide ions react with carbon dioxide,
forming carbonate ions, CO;*, and one other product.

Complete the ionic equation for this reaction.
(2)

" Neo _on+ COp o »cor+ Na Bt
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This response did not score any marks.

Any addition of sodium into the equation meant that zero marks were awarded overall.

/"’. \'
|

b

14\ ResultsPlus
\__; Examiner Tip

Spectator ions are not included in ionic equations.
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Question 3(c)

The last part of question 3 asked candidates to determine the mass of a single atom of caesium,
given the relative atomic mass.

Whilst this was attempted by most candidates, it was a little disappointing to see that the majority
scored only one mark. Errors were most commonly due to issues working with standard form,
rounding errors and a lack of awareness about what a sensible answer would be for the mass of
one atom of something.

() The relative atomic mass of caesium is 132.905.
Calculate the average mass of one atom of caesium

(Avogadro constant = 6,02 x 10%)
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Examiner Comments

This response scored two marks.

The candidate has shown the correct calculation along with the correct evaluation on the
answer line.

() The relative atomic mass of caesium is 132.905.
Calculate the average mass of one atom of caesium

(Avogadro constant = 6.02 x 10%%)
(2)

........

mass = 1*1011'1"(2511‘!01‘( g
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This response scored one mark.

The candidate has written the correct calculation but it has been evaluated incorrectly. The
mark is awarded because the response shows the correct calculation.

This was a commonly seen incorrect answer and is the answer obtained when the
calculation is typed into a calculator directly as written, without any consideration of BIDMAS
rules.

(c) The relative atomic mass of caesium is 132.905.
Calculate the average mass of one atom of caesium

(Avogadro constant = 6.02 x 10%)
(2)

.................. GO0d vO°2% (3. QO0S = £.0%0 e (a2S

mass=... YO0 Qe (K 0*s
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This response scored one mark.

This was the most commonly seen answer, where candidates have correctly evaluated an
incorrect calculation. In this case the numbers have been multiplied together rather than
divided.

The final answer of 8 x 10 gives a mass greater than the mass of the Earth. It was
surprising that candidates did not consider this to be an unlikely answer for the mass of one
atom of caesium.

(c) The relative atomic mass of caesium is 132.905.
Calculate the average mass of one atom of caesium

(Avogadro constant = 6.02 x 10%)
(2)

od602 %16X2) 2 4, 52.955 g xie®
........................ S - L

mass=.. Aot 2l g
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This response scored zero marks.

The candidate has written an inverted division. They have correctly evaluated it in the
qguestion but the final answer on the line does not include the indices and therefore no
marks can be awarded.
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Question 4(a)

Questions asking why noble gases are inert are often asked, although rarely in the context of the
elements lower down in the group.

Most candidates were able to correctly explain that xenon is unreactive due to a full outer shell of
electrons and therefore there is no need to gain, lose or share electrons. Where candidates did
not score full marks this was usually due to there being no mention of electrons in their
response, suggestion of zero electrons in the outer electron shell or incorrect attempts to write
an electronic configuration that gave an outer shell containing 4 electrons.

4 This question is about the noble gas xenon.
(a) Xenon is unreactive.

Explain, in terms of its electronic configuration, why xenon is unreactive,
(2)

________ Lecavise. xenvn. 181010 Grodp. 0. which Is_He noble .

_._._._._ga_gsa}_.._._._.'._'t._._;_'.s._.......u.z?.rf?&m.’.w.___..becaa.se _______ t by hep. oo puld. .

—budte _shell...meantng. 11 coesdt gaun ac dose ...
D CLIOAD oo
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Examiner Comments

This response scored two marks.

Both marking points are included.

4 This question is about the noble gas xenon.
(a) Xenon Is unreactive,

Explain, in terms of its electronic configuration, why xenon is unreactive.
(2)
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Examiner Comments

This response scored one mark.

The candidate has correctly identified the full outer electron shell but there is nothing in the
answer to award a second mark.

4 This question is about the noble gas xenon.
(a) Xenon is unreactive.

Explain, in terms of its electronic configuration, why xenon is unreactive.
(2)

AS AN IS WL AR O, M VA S VA AMDY Y
CAAMASVIRAL. XS ey 1y cuoes. viot. wvieed\ )

mmw\mmw/hmm%mwoxew%qm

M‘(‘YLN\\F(NMML\MMQVW\Q_LL,YU\\\W\CA\AQ\
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Examiner Comments

This answer scored one mark.

The candidate has correctly identified that xenon does not need to gain or lose electrons but
incorrectly states that this is due to an empty outer electron shell. This is a common
misconception about the elements in group 0.

"

|
-I'.

-~ /.Lk’ \ ResultsPlus
\_/

| Examiner Tip

%
ST |

Elements in group 0 have a full outer shell, not an empty one.

4 This question is about the noble gas xenon.
(a) Xenon is unreactive,

Explain, in terms of its electronic configuration, why xenon is unreactive.

(2)
Xmmwuncmmreas;kfsmamoukasg
............. eleckon shells _wakn N in &5 0wkl Shella Herefir
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This response scored zero marks.
The candidate has incorrectly stated that there are 4 electrons in the outer shell of xenon.

GCSE candidates are not expected to know the electronic configuration of any element after
calcium in the periodic table but they are expected to be able to explain the physical and
chemical properties of the elements in groups 1, 7 and 0.

58
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Question 4(b)(i)
Candidates were asked to write the balanced equation for the formation of xenon tetrafluoride.

In order to score the mark, candidates needed to give the correct formula for both reactants as
well as the correct balancing of the equation. This proved too challenging for the majority of
candidates, with most not scoring the mark.

(b) Under extreme conditions, xenon can be made to react with fluorine to form
xenon tetrafluoride, XeF,.

(i) Write the balanced equation for this reaction.
1)
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Examiner Comments

This response scored the mark.

Both reactant formulae are correct and the equation is balanced.

(b) Under extreme conditions, xenon can be made to react with fluorine to form
xenon tetrafluoride, XeF,.

(i) Write the balanced equation for this reaction.
m
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Examiner Comments

This response did not score the mark.

By far the most common error was to give the formula of fluorine as either F or F,.

ety
Ay
- AN
\

o |

Q ResultsPlus

Examiner Tip

All group 7 elements form diatomic molecules.

(b) Under extreme conditions, xenon can be made to react with fluorine to form
xenon tetrafluoride, XeF,.

(i) Write the balanced equation for this reaction.

) Hﬁz.'r)(&z""'";'leﬁh— .................

(1)
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This response did not score the mark.

A few responses suggested that xenon is a diatomic molecule.

62
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Question 4(b)(ii)

Candidates were given information about the melting point and electrical conductivity of xenon
tetrafluoride and asked to state and explain the structure and bonding present.

This was not well answered at all, with most candidates scoring either zero or one mark.

Candidates could often recognise that the xenon tetrafluoride is covalently bonded, but far fewer
identified the structure as simple molecular. Most seemed to think that a melting point of 117°C
is high, which led to errors in terms of structure and the explanation of properties, suggesting
giant covalent molecules with strong bonds requiring a lot of energy to break. Unfortunately, any
suggestion of a high melting point meant that the third marking point could not be awarded.

(i) Some information about xenon tetrafluoride is shown in Figure 3.

colourless 117

Figure 3
State and explain, with reasons, the type of structure and bonding in
xenon tetrafluoride.
(3)

Reron  yevrcoblouciae 185G SimPR. "movecuN\e

'Dc.cmme\tha\:hcwecauca&entbonclmﬁ‘s\nce_\h
S Made. w08 A non- anercald. \E. enso. cdeednt
Coﬁchucr@mtmciha,mmsS\\'R,abSO\S\mQK
Ma\&u\e\’rmm\f\a}%\owW)fur\%?am':a)\‘m(
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Examiner Comments

This response scored three marks.
It was very unusual to see a response scoring full marks. In this example the candidate has

identified both the structure and bonding, stated that it is a non-conductor and correctly
explained the low melting point.

<.B ResultsPlus

Examiner Tip

Learn the difference between structure and bonding.

(i) Some information about xenon tetrafluoride is shown in Figure 3.

colourless 17 ,
Figure 3
State and explain, with reasons, the type of structure and bonding in
xenon tetrafluoride.
(3)
Lx@:mtemﬂamt‘kgm(d&ecafamﬂ,bwg ___________________
to. eothothew: sharipg. @lectvons. 10 duve...a... Fell... ouer. shel...
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This response scored two marks.

In this example the candidate has correctly identified the structure and bonding in xenon
tetrafluoride but not given any explanation relating to the properties.

(i) Some information about xenon tetrafluoride is shown in Figure 3.

colourless 117 no

Figure 3

State and explain, with reasons, the type of structure and bonding in
xenon tetrafluoride.

(3)
Xenan Jfésmguor&demm%btw’mm‘a\e
moleoNar Shrachare  as \waép\relqk\e.\\j
low) mﬂ\%ﬁnﬁ,.,,._,.()c)i rﬁ ....... dme. bo Vs weak inYermol-
'?_C_\A\t;\rborﬁs;mnéwox'mﬂémd'm%
eckricika due o 1% not having any..
delocalised”

electcons Yo pass it dhrowah
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Examiner Comments

This response scored two marks.
The candidate has correctly identified the structure of the molecule, explained why it is a

non-conductor and why it has a low melting point. Unfortunately there is no reference to
covalent bonds at all in the response.

(i) Some information about xenon tetrafluoride is shown in Figure 3.

colourless 117 no

Figure 3

State and explain, with reaéons, the type of structure and bonding in
xenon tetrafluoride.

(3)

Xenon. . tREYALIVeride . cannot. conduck. eiectriaty
_bRALSE  wWere s N0~ delocdliSed  R\RLIONS. AS. .
ey, ke owred swveld iy foll.

BT TR T SEL IS ST Y bm\m_fj OWAAS hha\n

.....be,muse, KM t;-r JSkvong povoltnr BEads Wi

(RAVICY . O 04 PNRigy Yo pverE ROSVE.
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Examiner Comments

This response scored one mark.

Although the response has correctly explained why xenon tetrafluoride does not conduct
electricity, this has been negated by the suggestion that it has a high melting point. An
explanation of either property would have scored the third mark but the incorrect

explanation cannot be ignored in this case.

Although the explanation is incorrect, the response mentions that there are strong covalent

bonds and this is enough to award one mark.

(ii} Some information about xenon tetrafluoride is shown in Figure 3.

colourless 117

Figure 3

State and explain, with reasons, the type of structure and bonding in
xenon tetrafluoride.
(3)

Mwﬂof*elec&mnmcmfmﬁd
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This response scored zero marks.

Any mention of ionic or metallic bonding meant that no marks could be awarded.

68
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Question 4(c)

There was a lot of variation in answers to this question. Most candidates showed a good
understanding of the question but lost marks due to carelessness or small mistakes.

The majority of candidates could draw an exothermic reaction profile but there were issues with
the labelling of the axis as well as identifying the activation energy and overall energy change in
the reaction.

(€} Under extreme conditions, xenon reacts with fluorine to form xenon hexafluoride.

The reaction is exothermic.

The energy change for the reaction is -400kJ mol™". ’W o ﬂ
On Figure 4

+ add a label to the y-axis

+ draw the reaction profile for this reaction

+ label the energy change and the activation energy for the reaction.

(3)
'y
. .
ey
o~ v
Lengd o
QAL
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frodoscks

-

progress of reaction

Figure 4
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Examiner Comments

This response scored three marks.

Only a small minority of responses scored full marks for this question. The best responses
were clearly and correctly labelled, with lines drawn with a ruler where appropriate.

Arrow heads were ignored in all cases, whether or not they were correct, as long as the lines
were correct.

(c) Under extreme conditions, xenon reacts with fluorine to form xenon hexafluoride.

The reaction is exothermic.
The energy change for the reaction is -400kJmol ™.

On Figure 4
+ add a label to the y-axis
+ draw the reaction profile for this reaction

+ label the energy change and the activation energy for the reaction.
(3)

Y

@b —
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W
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progress of reaction
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Ene

Figure 4
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This response scored two marks.

Candidates often incorrectly labelled the x-axis as energy change rather than 'energy' alone.
Other incorrect responses included 'potential energy', 'kinetic energy', 'temperature' and
'reaction time'.

Labels for the reactants and products were not required, but if added then they needed to
be correct.

(¢) Under extreme conditions, xenon reacts with fluorine to form xenon hexafluoride.

The reaction is exothermic.
The energy change for the reaction is -400kJmol™.

On Figure 4
+ add a label to the y-axis
+ draw the reaction profile for this reaction

+ label the energy change and the activation energy for the reaction.
(3)

) ackwoxiLen
LSNPy

- Lo

.
Ll

progress of reaction

Figure 4
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This response scored one mark.

The axis is incorrectly labelled and the arrow indicates the top of the curve as the activation
energy. The shape of the profile is correct and scores a mark. The energy change is also
correct but this mark cannot be awarded without the activation energy being correctly
marked.

s ResultsPlus
<

Examiner Tip

The activation energy always goes from the reactants line to the top of the curve.
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(c} Under extreme conditions, xenon reacts with fluorine to form xenon hexafluoride.

The reaction is exothermic,
The energy change for the reaction is - 400 kJmol ™.

On Figure 4
+ add a label to the y-axis
« draw the reaction profile for this reaction

« label the energy change and the activation energy for the reaction,

(G ANYS

>
progress of reaction

Figure 4

(3)
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This response did not score any marks.
The axis is incorrectly labelled, and the response shows an endothermic reaction profile.

In this example the candidate has correctly labelled the activation energy but not the energy
change and so this mark cannot score.
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Question 5(a)(i)
This question asked candidates to explain why graphite is used as a lubricant.

Just over half of candidates scored at least one mark on this question with many of these scoring
both marks.

5 This question is about carbon and some carbon compounds.
(a) Two forms of pure carbon are graphite and Buckminsterfullerene.

(i) Explain why graphite is used as a lubricant.
(2)

Toobhus \ayers  Maokx CON AWAL Over euta Ol ...
Nmmqtka\%pﬂ ________ \ulosacoe i
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Examiner Comments

This response scored two marks.

The candidate has concisely and clearly explained that graphite has layers that can slide
over each other.

The response needed to refer to layers or sheets rather than individual particles or atoms.

This question is about carbon and some carbon compounds.
(a) Two forms of pure carbon are graphite and Buckminsterfullerene,

(i) Explain why graphite is used as a lubricant.
(2)

fore o perfeck lwoncont.
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This response scored one mark.

The candidate has correctly identified that graphite has layers but has not explained how
this makes it suitable as a lubricant.

P!

Pl
e
Kl

s ResultsPlus

) Examiner Tip

Questions that use the command word 'explain' need to have linked ideas in the answer.

5 This question is about carbon and some carbon compounds.
(a) Two forms of pure carbon are graphite and Buckminsterfullerene.

(i) Explain why graphite is used as a lubricant.
{2)

nm...,..{:mg....ai:omb,,..can...,.mczue....amm.._m.m......ﬂ:u..tg....,,,.meam'.ng,,.,,,...
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This response scored zero marks.

The candidate has attempted to describe some sort of movement but this reads like the
movement of particles in a liquid rather than layers moving over each other.

5 This question is about carbon and some carbon compounds.
(a) Two forms of pure carbon are graphite and Buckminsterfullerene,

(i) Explain why graphite is used as a lubricant.

8\& e

e 3o s
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This response scored zero marks.

A lot of responses gave irrelevant or incorrect properties. In this case the candidate has
stated that graphite is slippery, which is not enough to score. The fact that graphite is also
inert is not relevant to its use as a lubricant.

A number of candidates incorrectly suggested that graphite has a low melting point and is a
liquid or that it is malleable.
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Question 5(a)(ii)
This question asked for the mass, in kg, of 5 moles of Buckminsterfullerene.

There was one mark available for the correct calculation and one mark for converting the answer
into kg.

This should have been a straightforward calculation but fewer than half of candidates scored any
marks at all.

(ii) Calculate the mass, in kg, of five moles of Buckminsterfullerene, Cq.

(relative atomic mass: C = 12)

B

3600 + 000

1
W
6>
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This response scored two marks.

In order to correctly calculate the mass, candidates were required to find the mass of
relative formula mass of Buckminsterfullerene and then multiply this by the number of
moles in the question. This would give the mass in grams which would then need to be
converted into kilograms.

The candidate has shown their working out for every step of the calculation and the correct
answer is on the answer line.

(i) Calculate the mass, in kg, of five moles of Buckminsterfullerene, Cq,.

\"2_\ c0 = 120
(2)

(relative atomic mass: C=12)

mass = %600 kg
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This response scored one mark.

The candidate has correctly calculated the mass in g but there is no conversion to kg and
therefore only one mark is awarded.

(ii) Calculate the mass, in kg, of five moles of Buckminsterfullerene, Cg.

(relative atomic mass: C = 12)
(2)

B A T ST b X = T Ve Yo « N

mass = o,“l'l kg
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This response scored one mark.

The candidate has correctly calculated the mass of 1 mole of Buckminsterfullerene, which
does not score. However, the correct conversion of this mass into kg was awarded one
mark.

(i) Calculate the mass, in kg, of five moles of Buckminsterfullerene, Ce.

(relative atomic mass: C=12)
2)

(
(2
12xcce ~a70 (401 x10°) €5=3.004C

720

AL
mass = t{l%xlov k:

9
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This response scored zero marks.

Any responses that included use of the Avogadro constant did not score.

/"’. \'
|

b

14\ ResultsPlus
\__; Examiner Tip

Use the information given in the question for calculations.
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Question 5(c)

This should have been a relatively straightforward question about complete and incomplete
combustion but many candidates did not seem to recognise the context when related to the
Bunsen burner.

Almost half of candidates scored no marks at all, with a lot of confusion about the temperatures
of the different flames and a lack of understanding about the function of the air hole on the
Bunsen.

There were also a number of incorrect responses that stated reducing the heat of the Bunsen
burner would prevent the formation of carbon.

(c) A Bunsen burner burns methane gas, CH..

A student investigates the time taken to heat up a beaker of water using this
Bunsen burner. ’

Figure 5 shows the apparatus used.

beaker

gauze o ———— water

tripod

Bunsen burner

closed air hole

The student sees that a large amount of carbon forms as a black solid on the
underside of the gauze. o e

The teacher said that the investigation would be improved if no carbon forms.

Explain what the student should do to stop carbon forming on the underside of

the gauze.
(2)

............... QQ%&MMMm.oﬂmbmhﬁn
............ ') wwtmmﬁmmmmkﬁc&mmm
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This response scored two marks.

The candidate has explained that opening the air hole will allow complete combusion to
occur.

Allowing more oxygen in would also have scored if the candidate had not mentioned
complete combustion.
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(¢} A Bunsen burner burns methane gas, CH,.

e

A student investigates the time taken to heat up a beaker of water using this
Bunsen burner.

Figure 5 shows the apparatus used.

beaker

gauze ~— water

tripod

Bunsen burner
closed air hole

Figure 5

The student sees that a large amount of carbon forms as a black solid on the
underside of the gauze.

——

The teacher said that the investigation would be improved if no carbon forms.

Explain what the student should do to stop carbon forming on the underside of
the gauze.

{2)

U\e A Nole. Y0 _engxe. oxqqen
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This response scored one mark.

The candidate has given the same marking point twice by suggesting opening the air hole
and using a blue flame.

The suggestion that the oxygen will break down the carbon atoms is not enough for a
second mark.

Some responses suggested that opening the air hole on the Bunsen would allow the carbon
to escape.

Some responses suggested that opening the air hole would give a yellow flame - this is a
contradiction and did not score.

88
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(c) A Bunsen burner burns methane gas, CH,.

A student investigates the time taken to heat up a beaker of water using this
Bunsen burner.

Figure 5 shows the apparatus used.

tripod

closed air hole

Figure 5

The student sees that a large amount of carbon forms as a black solid on the
underside of the gauze.

The teacher said that the investigation would be improved if no carbon forms.
Explain what the student should do to stop carbon forming on the underside of

the gauze.
(2)
MBD .................. !mmn"a e ounsen. . amer . ca . We  lece,
...... S bhe. . #@ﬁgm&mmmmnb mzﬂqwummmmm
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This response did not score any marks.

There were a number of responses that suggested increasing the distance between the
Bunsen and the gauze, adding some sort of lubricant or barrier to prevent carbon from
sticking to the gauze, cleaning the gauze or even making the whole practical into a closed
system.

20
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Question 5(d)

The six mark question proved to be very accessible for the majority of candidates.

Most gave a minimum of a level 2 response simply by describing different processes that
changed the amount of carbon dioxide in the atmosphere or explaining how carbon dioxide
contributes to global warming.

In order to access marks in level 3 candidates needed to use the information given in the
question as part of their answer, alongside information about processes and the greenhouse
effect. Many candidates also did this and over half of candidate responses were in level 3.

There was also a lot of irrelevant and sometimes incorrect information given, which was ignored
unless it contradicted the correct response. A large number of candidate responses included
references to the ozone layer when discussing the greenhouse effect, while others discussed
emissions of methane - which was not asked about in the question.

Weaker candidates scored some marks simply by describing the evolution of the Earth's
atmosphere as this includes processes that add and remove carbon dioxide from the atmosphere
and mistakenly linked this to the information in the graphs, assuming that the Earth's earliest
atmosphere was some time in the 1960's.
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*(d) Natural processes and human activities change the amount of carbon dioxide in

the atmosphere.,

Figure 6 shows the concentration of carbon dioxide in the atmosphere measured
in one location and the mean global temperature from 1960 to 2000.

relative
concentration of
carbon dioxide

mean global
temperature / °C

370 ~

360
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330
320
310
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140
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1 I I T
1960 1970 1980 1990 2000

year
q?

T I | I
1960 1970 1980 1990 2000

Figure 6

Evaluate whether the data in Figure 6 shows that the change in the amount of

carbon dioxide is leading to climate change,

Your answer should include

the natural processes that change the amount of carbon dioxide in

the atmosphere

the human activities that change the amount of carbon dioxide in

the atmosphere

« how carbon dioxide contributes to the greenhouse effect and climate change.

na’mml Processed

(6)
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Examiner Comments

This is an example of a level 3 response.

The candidate has given a number of detailed descriptions of processes that change the
amount of carbon dioxide in the atmosphere. The information about the greenhouse effect
is brief but correct.

The response then quotes some information from the graph, briefly describes the increase
in carbon dioxide concentration and then deduces that this has contributed to climate
change. The discussion is weak but there is enough information to award marks in level 3.

94
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*(d) Natural processes and human activities change the amount of carbon dioxide in
the atmosphere.

Figure 6 shows the concentration of carbon dioxide in the atmosphere measured
in one location and the mean global temperature from 1960 to 2000.
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Figure 6

Evaluate whether the data in Figure 6 shows that the change in the amount of
carbon dioxide is leading to climate change.

Your answer should include

+  the natural processes that change the amount of carbon dioxide in
the atmosphere

« the human activities that change the amount of carbon dioxide in
the atmosphere

« how carbon dioxide contributes to the greenhouse effect and climate change.
(6)
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Examiner Comments

This is an example of a level 2 response.

The candidate has given a description of how volcanic activity and photosynthesis affect the
concentration of carbon dioxide in the atmosphere (along with some irrelevant information
about methane). There is a statement about deforestation and a very brief description of
the greenhouse effect.

There is enough information in the response for level 2, but no reference to the data and so
the response cannot reach level 3.

A
/z |

- V .\ ResultsPlus
\_-./

) Examiner Tip

Use all of the information given to answer the question.
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This is an example of a level 1 response.

The candidate has given a simple description of how carbon dioxide in the atmosphere
leads to the greenhouse effect. There is no mention of any processes that change the
concentration of atmospheric carbon dioxide or any reference to the data in the graphs.
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Question 6(a)

This question asked candidates to suggest a more accurate method for collecting a gas than an
upturned measuring cylinder in water.

Questions about changing equipment to improve results are quite common and most candidates
correctly identified a gas syringe.

Where mistakes were made it was usually due to candidates incorrectly identifying the
equipment as a syringe, gas meter, gas chamber or describing a potometer.

A very few responses suggested an upturned burette in water, and this was accepted for the
mark. However, recording the mass of the gas using a balance did not score.

6 This question is about molecules containing two atoms.
(a) In an experiment, hydrochloric acid is reacted with zinc.

The volume of gas produced is measured by collecting the gas in an upturned
measuring cylinder over water.

Give a method of collecting and measuring the gas that would give a more
accurate volume of gas.

Uﬁimﬁ _________ u__.ﬁ.aa.._%.m .......................................................................................................................................................................................
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Examiner Comments

This response scored the mark.

6 This question is about molecules containing two atoms,
(a) Inan experiment, hydrochloric acid is reacted with zinc.

The volume of gas produced is measured by collecting the gas in an upturned
measuring cylinder over water.

Give a method of collecting and measuring the gas that would give a more

accurate volume of gas.
(1

e NSO GCQ0S e N O dQUN
e VPR L AN
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This response did not score the mark.

The candidate has attempted to describe the set up of a gas syringe with a delivery tube but
incorrectly named it as a gas tube.
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Question 6(c)

This question was very poorly answered with only the most able candidates scoring any marks at
all.

Candidates were required to recognise that when hydrogen halides dissolve in water then ions
are formed and that these ions will be mobile in solution.

Many candidates stated that hydrogen iodide solution is a non conductor and did not score any
marks. Explanations ranged from it being a covalent compound to having no free electrons to
being formed from two non-metals.

Where candidates did state that the solution conducts electricity, an explanation linked to ions
was required to award any marks.

(c) lodine reacts with hydrogen to form hydrogen iodide, HI.

Explain whether or not a solution of hydrogen iodide in water conducts electricity.
(2)

102 GCSE Combined Science 1SC0 2CH



a\ o
ResultsPlus

Examiner Comments

This response scored two marks.

In this example the candidate has correctly identified the formation of H* ions, which was
very rarely seen. Any response referring to the movement of ions in the solution was
enough to score marks.

P
Ay

. ResultsPlus

| Examiner Tip

Hydrogen halides dissolve in water to form acids, which all contain H* ions.

() lodine reacts with hydrogen to form hydrogen iodide, HI.

Explain whether or not a solution of hydrogen iodide in water conducts electricity.
(2)
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Examiner Comments

This response scored one mark.

It is not well worded or described but the response does refer to the presence of ions in the
water. The explanation of conductivity is not correct and does not score any more marks.

(¢) lodine reacts with hydrogen to form hydrogen iodide, HI.

Explain whether or not a solution of hydrogen iodide in water conducts electricity.
(2)

LS VS RNVIVEGI U REAREN N U 24 1 @ TV0 1 CEU TS R ———
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This response scored zero marks.

Any responses suggesting that conductivity of the solution was due to movement of
electrons did not score any marks.
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Question 6(d)(i)

Just over half of the responses correctly identified that the orange colour at the end of the
reaction was due to the formation of bromine.

Common incorrect responses were bromide, iodine, potassium and potassium bromide.
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Question 6(d)(ii)

Chemical formulae and balanced equations continue to pose a challenge to all but the most able
candidates.

More than half of responses scored no marks at all with only a few scoring all three marks for a
fully correct, balanced equation. One of the most commonly seen errors was the failure to
recognise that the halogens form diatomic molecules and that their chemical formula should
reflect this. When candidates did get this correct there were often errors in identifying the
products formed in the reaction.

Some candidates lost marks through silly mistakes like using lower case 'b' or upper case 'R' in
bromine, or by using iodine rather than chlorine and bromine. A few candidates wrote the
equation for the formation of hydrogen iodide which was not linked to this part of the question at
all.

(i) Write the balanced equation for this reaction. !

L l-- __________ ZKBY‘ "_\"ZKC\ + ?)Pz
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Examiner Comments

This response scored three marks.

The candidate has all correct formulae and has also correctly balanced the equation.

dispiace Agu =
(i) Write the balanced equation for this reaction.
(3)
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This response scored two marks.

The candidate has the correct formulae for both reactants and products but there is not
attempt to balance the equation.

(i) Write the balanced equation for this reaction.

Cl, + 2KB —32K( *'23{2
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This response scored one mark.

The formula of the reactants is correct, but the candidate has the formula for bromine
incorrect in the products.

A
~\
/"’ Py '\

\,- \ ResultsPlus

Examiner Tip

All halogens form diatomic molecules.

(i) Write the balanced equation for this reaction.

Ot kB . —7 Qv x Cle £

3)
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This response scored zero marks.

The candidate has not gotten the correct formula for either of the halogens and so no
marks can be awarded.
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Question 6(e)
The last question on the paper was a bond energy calculation.

This was slightly more challenging than in previous years in that the question specifically required
the candidate to include the unit in order to get the final mark. Very few responses included the
correct unit, although overall the calculation was well attempted and the majority of candidates
scored some marks.

Commonly seen mistakes other than missing or incorrect units included doubling the oxygen
bonds in the reactants, doubling the iodine bonds in the products and halving the number of O-H
bonds in the products. Candidates also often performed the subtraction backwards and
therefore giving an incorrect sign on the final answer.

(e) Hydrogen (84 reacts with oxygen to form water and lodine
The equation for this reaction is R y, Ay
4HI + 0, - 2H,0 + 2L,

Calculate the energy change for this reaction using the bond energies in Figure 7.

\ 0=0 495

A H—O 464

7/ —I 151
Figure 7

Include a sign and unit in your answer.

oG AN Sy ( maliind @)

W
N
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ML= 4xna9  aH0= A4
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WEII' A;gozf

f]]ff)EJ - {145
\1q5+4q5 691 | V836 +302=
N6 - 215K ~46b ’* ...........

energy change = —1b?l¢;]fmd.

112 GCSE Combined Science 1SC0 2CH



ResultsPlus

Examiner Comments

This response scored four marks.

The candidate has shown all working out clearly, carried out the correct calculations and
included a correct sign and unit in their answer.

(e) Hydrogen iodide reacts with oxygen to form water and iodine.
The equation for this reaction is

4HI + 0, —» 2H,0 + 21,

Calculate the energy change for this reaction using the bond energies in Figure 7.

O0=0 495

H—O0 464

- 151
Figure 7

Include a sign and unit in your answer.
(4)

n.qé.........,.,......qu.......m...,,...{.-FSé go?:.
Y HL$.. 0.2 LH 0.+ 21,
(69 2158

{{{{{{{{{{

energy change = '*%7
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Examiner Comments

This response scored three marks.

The candidate has done all of their calculations correctly but not included a unit and so the
final marking point cannot be awarded.

(e) Hydrogen iodide reacts with oxygen to form water and iodine.
The equation for this reaction is

4Hl + O, » 2H,0 + 21,

Calculate the energy change for this reaction using the bond energies in Figure 7.

H—I 299

0=0 495

H—O 464

[—1 151
Figure 7

Include a sign and unit in your answer.
(4}

Ltodmars., (29 x6) + (4gs ) = Leay o
Peoduere: (46l X2 o (1Six2) 20230
o Me§ N = 82230 = Gl
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This response scored three marks.

There is only one mistake in this calculation. The candidate has correctly calculated the bond
energy in the reactants but has made a mistake with the bond energy of the products by
calculating only one mole of water rather than the two indicated in the balanced equation.

The rest of the calculation is correct based on the candidate’s numbers and the correct unit
has been included.

ResultsPlus
<\

Examiner Tip

Always include a sign in the answer to bond energy calculations, whether positive or
negative.
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(e) Hydrogen iodide reacts with oxygen to form water and iodine,
The equation for this reaction is
4HI + 0, —» 2H,0 + 21,

Calculate the energy change for this reaction using the bond energies in Figure 7.

H—I 299
0=0 | 495
H—O0 464
—I 151
Figure7

Include a sign and unit in your answer,

Ma Brep,u:é- (4)
> H= quxa =196

| [ H=~h-0 =46y = 856
!! Lix—1= 15Ixy =60y

196 + aao. = .

_________ 2 | T )RSE6 &~ 6OL =
B 2460..
LAV A 2UEO
==230
energy change = ..... -2 L(t;lm-.
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This response scored two marks.

The bond energy in the reactants has been incorrectly calculated, with double the number
of oxygen bonds. The bond energy in the products is correctly calculated.

The difference between the energy values has been correctly calculated based on these
numbers but the unit is not correct (lower case j cannot be accepted for Joules) and so the
final mark cannot be awarded.
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(e) Hydrogen iodide reacts with oxygen to form water and iodine.

The equation for this reaction is
LH2e
4H5+ 0, —» 2H,0, + 21,

Calculate the energy change for this reaction using the bond energies in Figure 7.

H—I 299
0=0 495
H—O 464
I—I 151
Figure 7
Include a sign and unit in your answer.
(4)
b HIE = bx2ag = |16
0y.=.245 .. .
R 2.1_’1@1'21.1"‘ bé 4 — 18SE
2 T, = "U:‘Je\a.:) XL =gy
l , ﬁ b ?— L’ q.r.«..».:.::«.<...!..a.q..t.««...-.............. ,,,,,,
1886 ¥ 600 = Llbo ZUEo =TT
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This response scored one mark.
The candidate has correctly calculated the bond energy of the reactants.

The bond energy of the products is incorrect as there are double the number of iodine
bonds.

The subtraction is reversed and there are no units, therefore only the first mark can be
awarded.
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Paper Summary

Based on their performance in this paper candidates should:

Write their responses clearly and legibly. Examiners can only mark what they are able to read.
Learn the differences between word, balanced and ionic equations.

Show working for all calculations and round correctly to the specified number of decimal
places or significant figures asked for in the question.

Learn how to use standard form in calculations and remember that calculators follow
BIDMAS rules.

Understand the difference between the command words 'describe’, 'explain' and 'evaluate'.
Learn as much as possible the halogens and their reactions.

Remember that the halogens are diatomic molecules and include this when writing their
chemical formulae.

Understand the difference between structure and bonding when describing substances.

Practise using scientific vocabulary and avoid using generalised terms such as 'polluting' and
'dangerous' when answering questions.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:
https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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