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Introduction

This single award paper is new to International GCSE and it is the first time that this paper is being
examined. The exam paper is a 60 mark paper and candidates are given 70 minutes to complete it.

Although candidates had probably seen some sample assessment material they had not had any
access to past papers so may have been uncertain what to expect.

Question 1 was answered well by the majority of candidates but the rest of the paper proved to be
more challenging. Areas which proved particularly difficult were the extended writing questions,
calculations and the writing of chemical formulae and equations.

Questions which just required recall were not particularly well answered, which implies that more
thorough revision is required by many candidates.

It was also apparent from candidate performance, that more experience in doing chemistry
experiments is needed.

The last extended writing question on structure and bonding proved to be the most challenging for
many candidates. More practise on answering this type of question should help to improve
understanding of this topic. Candidates would also benefit from practising chemical calculations
and writing chemical equations in order to improve performance on this paper in the future.
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Question 1 (a)

The majority of candidates answered this question correctly gaining all three marks. A common
error was to mix up protons and neutrons which limited them to one mark.

Question 1 (b)

This question was answered well by the majority of candidates, but a common error was to think
that the nucleus was the first electron shell.

Question 1 (c) (iii)

Only around half of candidates correctly identified boron. Carbon was the most common incorrect
answer, presumably because the mass number was 12. A few who confused atomic number and
mass number thought it was magnesium. Candidates need to realise that it is the number of
protons which defines an element not the mass number.
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Question 2 (a) (ii)

Several candidates included atomic numbers and the relative formula mass of FeS giving an answer
of 88, even though the formula of iron(ll) sulfate was given in the stem of the question.

« (i) Use information from the Periodic Table to calculate the relative formula mass

of iron(ll) sulfate.
(2)

L6+ 90+ (loxy)
Z1(re

relative formulamass= .. *S2 .

ResultsPlus

Examiner Comments

This candidate has shown their working clearly and the evaluation is correct, so
both marks can be awarded.

(i) Use information from the Periodic Table to calculate the relative formula mass
of iron(ll) sulfate.

o+ JL+ b -"-

(2)

relative formula mass = \OUL ___________________________________________

ResultsPlus

Examiner Comments

This candidate has selected the correct relative atomic masses, but has failed to
multiply the 16 by 4. One mark can be awarded here for selecting the correct
masses and using them in the calculation.

ResultsPlus

Examiner Tip

When doing a relative formula mass calculation, candidates must take into account
the number of each atom present in the formula.
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(i) Use information from the Periodic Table to calculate the relative formula mass
of iron(ll) sulfate.

m(h%)Ox o ) er ‘6)
-"-’l_b'\- ‘6‘1"5‘1_
=T

(2)

ResultsPlus

Examiner Comments

This candidate has used atomic numbers instead of relative atomic masses in their
calculation, so no marks can be awarded.

ResultsPlus

Examiner Tip

Candidates need to realise that they will not be awarded marks for using atomic
numbers in calculations. The relative atomic mass is the one above the symbol of
the element in the Periodic Table and is the larger of the two numbers.

IGCSE Single Science 4SS0 1C
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Question 2 (b) (i)

Only around a quarter of candidates realised that the mixture is warmed to increase the rate of the
reaction.

(b) Some iron filings are added to dilute sulfuric acid. The mixture is warmed and
hydrogen gas is given off.

(i) State why the mixture is warmed.
(1)

o acrease.... the . 1ntc... G eattith . .

ResultsPlus

Examiner Comments

This candidate correctly states 'to increase the rate of reaction’, receiving 1 mark.

(b) Some iron filings are added to dilute sulfuric acid. The mixture is warmed and
hydrogen gas is given off.

(i} State why the mixture is warmed.

(1)
L 0 (‘r)u ..................... koe.. AN goL ki) es..... : 0= T 9@....m,.........hmgir.i.s;,......
_______________________ *ﬁ,hq%m{mrackwhjma
ResultsPlus

Examiner Comments

It is true that the particles will gain kinetic energy, but this is not answering the
question as there is no reference to this causing the reaction rate to increase.
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Question 2 (b) (ii)

Many candidates thought they would see fumes or vapour or that there would be a smell coming
out of the solution. These answers are not creditworthy as hydrogen is a colourless, odourless gas
and the only observation is fizzing or bubbles forming in the solution.

Question 2 (b) (iii)

Surprisingly, only about a third of candidates gave a correct test for hydrogen. 'Squeaky pop test'
was a common answer, but this is insufficient for the mark. When describing a test candidates need
to state how the test is performed and give the result of the test. Candidates need to refer to a
lighted splint in their answer, and say that the result of the test is a (squeaky) pop. Some lost the
mark by confusing this with the test for oxygen and saying that a glowing splint is used.

Question 2 (c) (i)

Only about a quarter of candidates gained a mark for this question. Many just wrote about
reactants being used up or particles running out of energy. Others just stated that 'all the hydrogen
has been given off'. The clue here was in the question, as the candidates are told that some iron
filings remain, which should prompt them into realising that it is the acid that has been used up.

() When the reaction stops, some iron filings remain.

(i) State why the reaction stops.

N

B
< / ResultsPlus

| \
|
|
!

/< Examiner Comments

The candidate states that the acid has been used up, so the mark can be awarded.

ResultsPlus
\

) Examiner Tip

Candidates need to read the questions carefully and pick up on necessary
information which has been given in the stem of the question.
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Question 2 (c) (ii)

Only a small minority of candidates wrote a correct equation.

(i) Give a chemical equation for the reaction between iron and sulfuric acid.
(1)

ResultsPlus

Examiner Comments

A correct equation which can be awarded the mark.
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(ii) Give a chemical equation for the reaction between iron and sulfuric acid.
{1)

o

'/\,¢
Result
i\\/* esuns+ius

Examiner Comments

This candidate does not seem to know the formula of sulfuric acid and has not
included hydrogen in the equation even though it is stated that hydrogen is given
off in Q02(b). No marks awarded.

A\
// \'\

\ ResultsPlus

) Examiner Tip

Candidates need to use the information in the question to help them write a correct
equation. The formula of iron(ll) sulfate has been given in the stem of the question
and they have been told that hydrogen is given off. Candidates should know that all
acids contain hydrogen in their formula and they should learn the formulae of
common acids as these are often needed when writing chemical equations. They
should also learn which elements have diatomic molecules.
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Question 3 (a)

The majority of candidates scored 0 marks for this question. Those who scored 1 mark normally did
so by naming hydrochloric acid and thinking that it was reacted with sodium. Candidates need to
realise that although sodium is an alkali metal, it is not an alkali, and reacting sodium with
hydrochloric acid would be dangerous as it would be likely to explode.

3 Sodium chloride is a soluble salt.

(a) Name the acid and the alkali that can be used to make sodium chloride.

ResultsPlus

Examiner Comments

A correct answer which scores both marks.

In this example both names and formulae have been given.

N\ ]
Q ResultsPlus
Examiner Tip

If names are asked for it is probably best to avoid giving formulae as well. In this
example the formulae would not have been penalised even if they were incorrect,
but this is not always the case.
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3 Sodium chloride is a soluble salt.

(a) Name the acid and the alkali that can be used to make sodium chloride.

(2)
acid ... b YaTa LT L\ n S
alkali ... (O o1 T 2 L <P
ResultsPlus

Examiner Comments

This was a very common incorrect answer which is not creditworthy. It may be true
that sodium chloride could be prepared by reacting sodium with chlorine, but the
qguestion asked for the names of the acid and alkali used to make sodium chloride.

ResultsPlus

Examiner Tip

Candidates need to know that salts are normally prepared by reacting the
appropriate acid with a suitable base or alkali, not just by reacting two elements
together.
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Question 3 (b)

A common mistake was to assume the sodium chloride was already a solution, thus limiting them
to a maximum of two marks.

(b) A teacher drops a bottle containing sodium chloride. The bottle breaks when it
hits the floor. The teacher sweeps up the mixture of sodium chloride and glass.

Describe how the teacher can obtain a pure, dry sample of sodium chloride from
the mixture.

(4)
Fist  doke dhe mindue @ ook add i de o heoded
o= cmmw of ok Stir w‘ﬂ»l\ ....... dhe sat
Pour

%b\ubonw‘*hg\m . d’motgh o 5‘““ e gass wl“
' W‘“\‘?«‘ﬁ“ . Sodiwum d“"'“d‘-..__

e woker hes wmrm Nesd | lese v 1o el
oo Uq"ahl%w of sdiwn  ghiofda wt\ f—orm o dhe

boton  Now f camy d’“ﬂ- solodion it ‘:.F.a%kdﬁ-. ................

d’ivough o &lh{... dhe agsiads m\“ nein ondwake will

0. ehm Tm e cmpsiads ond gently begoeLn filter
ResultsPlus

Examiner Comments

This is a complete answer which scores all four marking points. The candidate
clearly understands what they need to do to obtain a pure, dry sample of sodium

chloride.
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(b) A teacher drops a bottle containing sodium chloride. The bottle breaks when it
hits the floor. The teacher sweeps up the mixture of sodium chloride and glass.

Describe how the teacher can obtain a pure, dry sample of sodium chloride from
the mixture.

| (4)
'i‘ﬁ"'{"a&ﬂahum
Ch\wid.e.Qn&lﬂ-l&-a\\ssq\ugr'ﬂ“grfk;cﬁ-swfuwl&ac]'-fm

Chlovide. Yo gek xid of Blass and divY . Laler she can lef

ﬁkecanﬂdf}‘ﬁamc,wa&:r'fo

Wahvefmpormh-kag&ach;drﬂSamP!:afswlme
d’\lﬂv‘adtffﬁm-ﬂmhﬂlﬁum

%Z ResultsPlus
Examiner Comments

This is a clear concise answer which scores 3 marks. The second marking point has
not been awarded as the candidate has not warmed or stirred the mixture.

(b) A teacher drops a bottle containing sodium chloride. The bottle breaks when it
hits the floor. The teacher sweeps up the{mixture of sodium chloride and 'glass)

Describe how the teacher can obtain a pure, dry sample of sodium chloride from
the mixture,

{4)

The mehed o Hlarehon con e used for Mis oe guss o
soved . =00 % con be fetied Hamugh
o %Pe{ q=q=el’ e sedim chlotde sdlulien e o \mﬁ ol
il poss. thiough . the . Gieonng . goper . b arqglem peiess. uI‘“ ..
temon.as te cadie: s occom because  peices o gloss
ore oo by o flter dhisgh and M ........ dorit. drecive .
Nact: W procas... m\c‘ b- T@Qs! ......... Mog Ares. k) ol

$e  gos goms hoe ben fiflered o m\wqmoauﬂ
@a.a[a o c‘n]@'(de .. q&mﬁ
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N,
<N / ResultsPlus
?/\ Examiner Comments

This candidate has assumed that the sodium chloride is already a solution, so they
have not added water and so cannot be awarded the first two marking points.
However, they can score the third marking point as they have filtered to remove the
glass. Nothing else after the first sentence is necessary as they are just repeating
what they have already said. They have not gone on to remove the water from the
sodium chloride solution so the fourth marking point cannot be awarded, so just 1
mark for this answer.

. ResultsPlus

\\_ Examiner Tip

When answering questions of this nature candidates should not waste time
repeating themselves.

IGCSE Single Science 4SS0 1C
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Question 4 (a) (i)

The majority of candidates knew that hydrocarbons contain hydrogen and carbon, but many
omitted the reference to only hydrogen and carbon, limiting themselves to 1 mark. A significant
number wrote about a mixture, element or atom containing hydrogen and carbon, which limited
them to a maximum of 1 mark.

4 Crude oil is a mixture of hydrocarbons, most of which are alkanes.

(@) (i) State what is meant by the term hydrocarbon.
(2)

__ UQQ&O(\X‘B‘
e\ oD -

LN O~ SOFNCENLL (M)

ResultsPlus

Examiner Comments

A correct answer which scores both marks.

4 Crude oil is a mixture of hydrocarbons, most of which are alkanes.

(a) (i) State what is meant by the term hydrocarbon.
(2)

Hgdrnm% ...... (Snd.. . Sbstange....... ¢ MM“}&’“”% ...............................
L\j,i,@jxm ............ and.. .. carkan...... Mzm&s ....................................................................................

ResultsPlus

Examiner Comments

This candidate has lost a mark for referring to 'hydrogen and carbon molecules'
instead of atoms which is incorrect, however, as they have stated 'only hydrogen
and carbon' they can still score the second marking point.
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Question 4 (a) (ii)

Candidates struggled to give a correct general formula for an alkane. It is important that candidates
learn the general formulae for this paper as outlined in the specification.

(i) Give the general formula for the alkanes.

A

< / ™

¢ (ResultsPlus
W Examiner Comments

A correct, general formula which is clearly written, so the mark can be awarded.

Question 4 (b)

Around half the candidates knew fractional distillation was used to separate crude oil into fractions.
If candidates wrote just distillation, it was not sufficient to score the mark.

IGCSE Single Science 4SS0 1C 17



Question 4 (c)
Only around a quarter of candidates scored both marks for this question.

(c) One of the fractions obtained from crude oil is fuel oil.
Fuel oil is used to heat homes.

Explain why burning fuel oil in an insufficient supply of oxygen is dangerous.
(2)

Because i produces  foxe  gaset ke caroonmenoxide

c,o) whieh cavn redduce Hhe capac |y o Larni

ResultsPlus

Examiner Comments

This is a good answer which mentions carbon monoxide and clearly explains why it
is dangerous, so both marks can be awarded.

(c) One of the fractions obtained from crude oil is fuel oil.
Fuel oil is used to heat homes.

* Explain why burning fuel oil in an insufficient supply of oxygen is dangerous. -
(2)

w.Because iy con  lead 1o incomplete comgbytion

ond because oF +hiS  carbon monoxide¢ s mode

whith 3§ harmPul for our body

ResultsPlus

Examiner Comments

This candidate can be awarded 1 mark for mentioning carbon monoxide, but saying
it is harmful for our body is too vague and insufficient to gain the second mark.

18 IGCSE Single Science 4SS0 1C




‘ ResuitsPlus
Examiner Tip

Candidates should avoid use of the word 'harmful' in questions of this nature as it
does not specify in what way the carbon monoxide is actually harmful.

(¢) One of the fractions obtained from crude oil is fuel oil.
Fuel oil is used to heat homés.

Explain why burning fuel oil in an insufficient supply of oxygen i$ dangerous.

(2)
.............. whaw  buoing  Lurl el ik Poweeluces  cea  otum.
Mk s insublieeut. Supply ef 04 . ik Qs daugere

........... foor rihorle.  Luienns  aud il .

ResultsPlus

Examiner Comments

Unfortunately, this candidate has referred to carbon dioxide rather than carbon
monoxide so no marks can be awarded. Even if they had mentioned carbon
monoxide they would not have scored the second marking point as they have just
stated that it is dangerous for humans and animals, which is the word used in the
stem of the question, so is not creditworthy.

‘ ResultsP!
Examiner Tip

Candidates need to avoid repeating words used in the stem of the question in their
responses as this is not going to be creditworthy.

IGCSE Single Science 4SS0 1C 19



Question 4 (d) (i)

The majority of candidates gained at least 1 mark here, usually for stating that petrol is flammable.

(d) Another fraction obtained from crude oil is gasoline.
Gasoline is used to make petrol for cars.

(i) Explain why it is dangerous to light a match even when standing several
metres away from a petrol spillage.

2)
...... Twae Ve becavce the Fe%rw[ wans e
........ (ON nc&SfTemch Lin. Hxa. oY aranin u,s

DRSO 9 NS . Heovebore £ a walc L{ "wf VC*E):
nl.a -‘n, v wwﬁc& onse  povepbuchreds

ResultsPlus

Examiner Comments

This is a very good answer which raises three points, but as the question is only
worth two marks, two marks are awarded.
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Question 4 (d) (ii)

Very few candidates gave the answer of petrol being more volatile. The majority who scored the
mark here did so by stating that petrol is more flammable.

(i) Suggest why a petrol spillage is more dangerous than a fuel oil spillage.
(1)

Pl s mere flommodpte

ResultsPlus

Examiner Comments

This is a common correct answer, which is enough to score the mark.

(i) Suggest why a petrol spillage is more dangerous than a fuel oil spillage.

..................................... T W X W

ResultsPlus

Examiner Comments

Although this candidate has attempted to compare petrol with fuel oil they have
just said it is more reactive, which is too vague. Reference to volatility or
flammability is required for the mark to be awarded.
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(i) Suggest why a petrol spillage is more dangerous than a fuel oil spillage.
(1)

ResultsPlus

Examiner Comments

This candidate has stated that petrol can cause an explosion, but there is no
comparison with fuel oil so the mark cannot be awarded.

If they had said that petrol is more likely to cause an explosion than fuel oil then the
mark could have been awarded.

ResultsPlus

Examiner Tip

Candidates need to be aware that when asked to make a comparison, comparative
words such as more or less need to be used in their answer to gain credit.

IGCSE Single Science 4SS0 1C




Question 5 (a) (i)

A common incorrect answer was purple, implying that candidates had misread the question and
were thinking about the colour of universal indicator in an alkaline solution, rather than a flame
colour.

Question 5 (a) (ii)

Those candidates who realised the flame colour was due to the prescence of lithium ions often
wrote just Li without the charge or the word lithium. Lithium hydroxide and Li" were also seen.

Question 5 (a) (iii)

A common error here was to think that the litmus solution turns purple in alkaline solution,
probably because candidates confused litmus solution with universal indicator. Some candidates
who said that the litmus solution turns blue failed to score the second mark, as they did not state
that an alkaline solution forms. It was very rare to see any candidates mentioning OH" or hydroxide
ions.

(iii) The teacher adds a few drops of litmus indicator to the solution.

Explain the colour of the litmus indicator after it is added to the solution.

it wams fwd catay (2)
: furie S blue as  +he colubow

ResultsPlus

Examiner Comments

This is a good answer which scores both marks.
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(iii) The teacher adds a few drops of litmus indicator to the solution.

Explain the colour of the litmus indicator after it is added to the solution.
2)

(
________ T s *\Jrﬂhkuawgwgﬁ*c&&k#\s
on alkbaline wlthee PH>S7Z

ResultsPlus

Examiner Comments

This candidate has stated that the litmus solution turns blue or purple. This is a
contradiction as litmus solution is purple in neutral solution, so the first marking
point cannot be awarded. This would have been an acceptable answer if the
solution used was universal indicator. However, the second marking point can still
be awarded for stating that the solution is alkaline.

ResultsPlus

Examiner Tip

If candidates give two answers for a question and one is correct and one incorrect,
the incorrect one will cause them to lose the mark.
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Question 5 (b) (i)

The majority of candidates gave at least one correct observation for this question, usually by
referring to fizzing or bubbles.
(b) The teacher adds a small piece of sodium to a second trough of water.

The sodium floats and moves around the surface of the water as it reacts.

(i) Give two other observations that are made as sodium reacts with water,
(2)

ResultsPlus

Examiner Comments

This is a good answer which scores both marks.
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(b) The teacher adds a small piece of sodium to a second trough of water.
The sodium floats and moves around the surface of the water as it reacts.

(i) Give two other observations that are made as sodium reacts with water.
(2)

2. The.. sodivuw.. pigcg. fizzes. whon it movps. curowacl. e wodaw .
CROLRRR e

ResultsPlus

Examiner Comments

'A gas is given off' is not an observation and is not creditworthy. However, this
candidate has also said that the sodium fizzes, so 1 mark can be awarded. The
candidate has also mentioned that the sodium moves around the water surface,
but this is just repeating what is in the stem of the question and so is not
creditworthy.

a ResultsP
Examiner Tip

Candidates need to realise that when asked for two other observations, repeating
the ones given in the stem of the question is not going to be credited.
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Question 5 (b) (ii)
Less than half the candidates balanced this equation correctly. Some just put a 2 in front of all the
species in the equation, which defeats the point of balancing an equation. A few put 0 in front of

the H, which is incorrect. If a species does not need a number in front to correctly balance the
equation, the safest thing is to leave it blank.

Question 5 (c) (i)

Those candidates who answered this correctly usually mentioned a flame, or the potassium
catching fire, or reacting more vigorously. A significant number of candidates just said that
potassium is more reactive than sodium, which is not creditworthy, as it is not an observation.

Question 5 (c) (ii)

Surprisingly, many candidates thought the solution was acidic and gave a pH value under 7. A
significant number also thought it was neutral and gave a pH value of 7.

IGCSE Single Science 4SS0 1C 27



28

Question 5 (d)

Many candidates just stated that rubidium is more reactive than potassium which is insufficient to
score any marks here.

(d) Explain why the reaction of rubidium with water is more vigorous than the
reaction of potassium with water.

(2)

AN the . group....t. . element . Therefort, subicdivm ®

Yo b idium

Lohelow | potessium . omegning | pOresstm S

ResultsPlus

Examiner Comments

This is a good answer which can be awarded both marks.

(d) Explain why the reaction of rubidium with water is more vigorous than the
reaction of potassium with water.

Rubodiam 18 Below  poossium in dhe

CAdle o whida o oshaws  that o is o hegwe Wighly
Aroceaclive AN DOAQSSIAM L

ResultsPlus

Examiner Comments

This candidate can be awarded 1 mark for saying that rubidium is below potassium
in the Periodic Table. There is no reference to the reactivity increasing down the
group so the second marking point cannot be awarded.

IGCSE Single Science 4SS0 1C




Question 6 (a)

Around half the candidates scored both marks here. Those who scored 1 mark usually did so
because they failed to give their answers to the nearest 0.5 °C.

— 40 — 35 — 45 — 30 35
— 35 — 30 — 40 25 30
30 — 25 35 — 20 25

b"l'ﬁ 29.0 !5 25.0 315

Complete the table by recording the highest temperature reached for each metal,
giving all temperatures to the nearest 0.5°C.

ResultsPlus

Examiner Comments

This is a fully correct answer so both marks can be awarded.
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40 — 35 45 30 — 35

35 —an 40 25 —f 30

30 s 35 20 Jas
3] 1‘1 4.5 250 315

Complete the table by recording the highest temperature reached for each metal,
giving all temperatures to the nearest 0.5°C.

ResultsPlus

Examiner Comments

This candidate has given the correct temperature readings but the first two
readings are missing the zero after the decimal point, so only 1 mark can be
awarded.
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— 40 ~ 35 ~ 45 — 30 — 35

—Eas —fau —340 —fzs —fao

—:30 —:25 —:35 —:2'0 "525
¥

370 2,(] Ol LG2 Pl 20 20 .6

- Complete the table by recording the highest temperature reached for each metal,
giving all temperatures to the nearest 0.5°C.

ResultsPlus

Examiner Comments

The third and fourth readings here are incorrect as they should have been read to
the nearest 0.5 °C, so just 1 mark can be awarded for the first and second reading.
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Question 6 (b) (i)

(b) The initial temperature of the copper(ll) sulfate solution in each experiment is 25.0°C.

(i) Suggest why magnesium produces the largest temperature rise.

...... ma%mnum1$amoferéafme,me*@\’(han

ResultsPlus

Examiner Comments

This is a good answer which states that magnesium is more reactive than the other
metals, so the mark can be awarded.

(b) The initial temperature of the copper(ll) sulfate solution in each experiment is 25.0°C.

(i) Suggest why magnesium produces the largest temperature rise.

ynestuns  reects  nNghaly e the | solsRen.

ResultsPlus

Examiner Comments

This candidate has not compared the reactivity of magnesium to the other metals
so the mark cannot be awarded.
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Question 6 (b) (ii)

The majority of candidates scored at least 1 mark here, usually for saying that silver does not react
with the copper(ll) sulfate solution.

(i) Explain why there is no temperature change with silver,

Because silven has o ve TU low wach\ifhi

and Y on not  displuce copper . Sinre stluey (¢

lesy ’HCI[“"-“ Ahan coppes .

ResultsPlus

Examiner Comments

This is a good answer which scores both marks.

(i) Explain why there is no temperature change with silver.
(2)

L Belamse.  Siwer. degent. Drmck v YN opear
LD eulfede Lowiton o~ PSS ot as.

ResultsPlus

Examiner Comments

This answer scores the first marking point, but there is nothing else worthy of
credit, so just 1 mark can be awarded.
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(i) Explain why there is no temperature change with silver.
(2)

ResultsPlus

Examiner Comments

This answer is enough to score the second marking point, so just the 1 mark can be
awarded.
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Question 6 (c)

This question proved very difficult for the majority of candidates. Many candidates stated that the
temperature rise would be larger, which meant they automatically lost both marks.

(c) Inthe experiment with magnesium, using 25 cm® of solution means that the
copper(ll) sulfate is in excess.

In another experiment, the student uses the same amount of magnesium but
adds it to 50 cm? of copper(ll) sulfate solution.

Explain how the change in volume affects the temperature rise.

amam**“wé*’ngﬁwﬂbcmabu*ohca*a

..... CLarger.. volene  of solhion  do MHe conce extent .
ResultsPlus

Examiner Comments

This is a very good answer which explains clearly why the temperature rise will be
lower.
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Question 6 (d)

Many candidates scored zero here as they could not recall the equation needed to find Q, so they
did not know how to use the data given in the question. For those that did know the equation, a
common error was to use 1g for the mass, leading to an answer of 63].

(d) In another experiment, the student adds a metal to 45 cm® of copper(ll) sulfate solution
and obtains a temperature rise of 15.0°C.
The mass of 1.0cm? of the solution is 1.0g.
The specific heat capacity, ¢, of the solution is 4.2 J/g/°C.

Calculate the heat energy, Q, in kilojoules (kJ), released in this reaction.

(4)
Q= mcAT @ = 2.835 kT
Q = Ysx 4.2x 15.0
Q- 25357
Q= ...2:835 ... K

+IUS

Examiner Comments

This is a very good answer. The working is clearly shown and the correct answer in
k] is written on the answer line, so all 4 marks can be awarded.
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(d) In another experiment, the student adds a metal to 45cm?® of copper(ll) sulfate solution
and obtains a temperature rise of 15.0°C.

The mass of 1.0cm? of the solution is 1.0g.
The specific heat capacity, ¢, of the solution is 4.2)/g/°C.
Calculate the heat energy, Q, in kilojoules (kJ), released in this reaction.
(4)

£ =2 . wnac ;Q-'T
ij{.szS

= 63y

-

ResultsPlus

Examiner Comments

This candidate has quoted the correct equation to find Q and so can score the first
mark. They have then gone on to use 1g instead of 45g in their calculation so the
second mark is not awarded. However, they have evaluated their answer correctly
so the third mark can be awarded as an error carried forward mark. This mark is
dependent on the candidate having multiplied a mass by 4.2 and a temperature
change. The fourth mark is not awarded as there is no conversion to kJ, so this
candidate scores 2 marks.

ResultsPlus

Examiner Tip

Candidates need to learn the equation to find Q because failing to do so is likely to
mean that they will score 0 for this type of calculation. If this candidate had just
written 63 on the answer line without showing any working, no marks could be
awarded, which illustrates the point that candidates should always show their
working so that error carried forward marks may be awarded.
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Question 7 (a)

The majority of candidates scored at least 1 mark here, usually for a correct formula for calcium
fluoride. Ammonium sulfate proved to be the most difficult for most candidates. A few candidates

lost marks for incorrect use of superscripts in their answers.

7 (a) Table 1 shows the formulae of some ions.

It also shows the formulae of some compounds containing these ions.

AIF,
Ca(NOy), AVNO )z NH,NO,
CasO, AL(SO,); NH),30,
Table 1

Complete Table 1 by giving the missing information.

ResultsPlus

Examiner Comments

This is a very good answer, with all three formulae correct and clearly written, so all
3 marks can be awarded.
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7

(a) Table 1 shows the formulae of some ions.

It also shows the formulae of some compounds containing these ions.

AF, NH,F

BLCNox)|  NhNo,
AL(SO,); N My Set

Table 1

Complete Table 1 by giving the missing information.

ResultsPlus

Examiner Comments

This candidate has given the correct formula for calcium fluoride so the first mark
can be awarded. Unfortunately, they have written the 3 in aluminium nitrate as a
superscript, so the second mark is not awarded. Ammonium sulfate is incorrect, so
just 1 mark is awarded here.

a ResuitsPlus
Examiner Tip

Candidates need to be reminded that they may be penalised for incorrect use of
case and superscripts when writing formulae.
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Question 7 (b)

This question was poorly answered with the majority of candidates scoring zero. Many lost marks
for referring to intermolecular forces in aluminium fluoride or weak covalent bonds in aluminium
bromide, showing a lack of understanding.

(b) Table 2 gives information about aluminium fluoride and aluminium bromide.

ionic giant lattice 1290

covalent simple molecular 98

Table 2

Explain the difference between the melting points of aluminium fluoride and

aluminium bromide. Refer to bonding and structure in your answer.
(5)

........................... busetlyoride. A.&.ﬁ&tddﬂéﬂﬂfc

/ﬂfhc’vﬁff’rucﬁfm P\a refore. Lhe. .
'ffbrce.: of attrachHdn Lc’é)\-aznh (e 0,0/as;éﬂ?fj

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

Tkeq:n"prt , (le  furces Ot altrach'd . écfw,eo
_molecules dre Weal. fr.. /f'f’ Cic.. pmaunéof‘ﬂﬂfyj
g reeded

ResultsPlus

Examiner Comments

This is a very good answer which scores all 5 marks. The candidate has correctly
described the forces in aluminium fluoride and stated that they are 'high'. Although
'strong’ would be a better word here, it is clear what the candidate means and so
the first two marks can be awarded. There is a clear description of the weak forces
between molecules in aluminium bromide which scores the third and fourth marks,
and they have related the forces to the energy needed to break them, which then
scores the fifth mark.
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Explain the difference between the melting points of aluminium fluoride and
aluminium bromide. Refer to bonding and structure in your answer.

(5)

and  hay my!wnrc ’wlbj }E....
e donic 3‘""5“'3» 15 4trrg,

@ I}Ium.nim bromide (5. Srmplf Maleculnk ........... it.mmyx.
and  have

%Z ResultsPlus
Examiner Comments

This candidate can be awarded 2 marks in total, one for saying the ionic bond in
aluminium fluoride is strong and one for saying that more heat energy is needed to
overcome the bond. As they have gone on to write about the covalent bonds in

aluminium bromide not being strong, the third and fourth marking points cannot
be awarded.
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42

Explain the difference between the melting points of aluminium fluoride and
aluminium bromide. Refer to bonding and structure in your answer,
(5)

Mmtlh@m;n*4ﬂmm}mxniuﬁhgw'Mnﬂ[umwwnbmw ........ e
. luminiusnpreonde. has ginnd ioni e lefhor (Shuchi® dhenefort thay. hait dhongd...

o dom.. Grond conse. ladtice. gasnand (ese elechsns foom one malecudg 0 Ahi..........
......... e, Ty a0, hase Lokt o mole culiess of Bluminiwon and lucind bith maa ke ..
W\daﬁ?}mw:mdxﬂwndﬁ@%uwfbmuyfamf.nﬁhﬂ{lhfm@ﬂrnwLamMJ‘
..... Such a5 Pluminiam Vcomida have. less bondsaad mslecicbes0f. bronude twand ..
...... adumintum, Winch makes bond A.bed. weake v and. doernd tadeas fhe nnalhing........
puﬁmmdaﬁmumm&mmvuhﬁthmnmmMandi?c-ﬂdf _______________
........ due R hefact hak ey act giantand ganand (6% slechons promeach aters. ..

Counlgat ks Greehier (5o have. Shoang boadipand a Mph molhing. ponks ey akbo.....
Shai puuif ehechons: g i el

ResultsPlus

Examiner Comments

This answer contains contradictions and irrelevant information and cannot be
awarded any marks. They have said that there are strong bonds between
molecules in aluminium fluoride which is incorrect, so the first two marking points
cannot be awarded. They have not mentioned intermolecular forces in aluminium
bromide and have contradicted themselves by saying that covalent bonds are
weaker in one sentence, and stating they are strong in another sentence, so the
third and fourth marking points cannot be awarded. There is no mention of energy
needed to overcome the forces so the fifth marking point is not awarded.

ResultsPlus
Examiner Tip

When answering an extended writing question candidates should plan their answer
carefully before starting to write and avoid giving irrelevant information which may
be incorrect and contradictory, and as a result may lose them marks.
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Paper Summary

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

Plan answers carefully for extended writing questions and avoid giving unnecessary and
irrelevant information.

Learn any formulae needed for calculations and show all working.

Read questions carefully in order to use any helpful information which is given in the question.

Avoid repeating words and phrases that are given in the stem of the question in your response,
as these will not be credited.

Learn the formulae of common acids and gases to help with writing chemical equations.

Make sure that when asked to record observations you state what is seen in the reaction.
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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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