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Introduction

This is the first time the new specification for International GCSE has been examined. Taking this
into account candidates generally performed well on this paper. The first four questions were
answered well by the majority of candidates, but the later questions proved more challenging. The
calculation questions, however, were well answered by many candidates, which showed that they
had been well prepared for the extra maths content of the new specification. Areas which proved
difficult for the candidates included the questions on structure and bonding and questions related
to practical chemistry. Candidates need plenty of experience in doing chemistry experiments in
order to help them answer questions which are related to the practical aspects of chemistry.

These are the differences between the old and new 1C paper:

* The paper is now worth 110 marks as opposed to 120 marks but candidates are still given 2
hours to complete the paper.

* The grading system has changed from Gto A"to 1to 9. 1 is equivalent to a G grade, 4 a C grade
and 7 an A grade.

* There is more emphasis on mathematical skills on this paper as there has to be at least 20%
maths content. There are also more likely to be a greater number of extended writing questions
of between 4 and 6 marks.

* Topics now in the 1C paper, which were previously only in the 2C paper, include: structures and
properties of diamond and graphite and percentage yield calculations.

* Topics which are no longer tested on the 1C paper include: metallic bonding, electrolysis and
structure of metals, titrations and calulations of molar concentration, preparation of insoluble
salts, energy level diagrams, equilibria and the effect of temperature and pressure on equilibria.
These topics will now be tested on the 2C paper.

* Topics which are now in neither paper include: the laboratory preparation of oxygen and carbon
dioxide and the Haber process.
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Question 2 (b)

This question was well answered by the majority of candidates. Those who did not score here often
just stated that the elements were in the same group, which was just a repeat of the stem of the
question and is, therefore, not creditworthy.

Question 2 (c)

This question was well answered by the majority of candidates. Some lost marks by talking about
electrons and electron shells rather than protons.

(c) An atom of element Q has 31 protons.

Use this information to explain how you can determine the number of protons in

an atom of element R.
(2)

ResultsPlus

Examiner Comments

This is a clear concise answer with a clear explanation as to why R has 33
protons so can be awarded both marks.

ResultsPlus
Examiner Tip

This is an 'explain’ question so an explanation needs to be given as to why
R has 33 protons.
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(c) An atom of element Q has 31 protons.

Use this information to explain how you can determine the number of protons in
an atom of element R.

(2)

mnmmmfmm»ﬂ?wﬂﬁf!nhnmSmnc
by llehon Shlfs.

ResultsPlus

Examiner Comments

This candidate has not answered the question. They have not given the
number of protons in R and they have gone on to talk about electrons
which is not relevant here, so no marks can be awarded.

ResultsPlus
Examiner Tip

Candidates need to read the question carefully and make sure they are
answering what is asked.
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Question 3 (a) - (¢)

Most candidates knew that lithium produces a red flame, but many of these did not gain a mark for
part (a) as they just wrote 'lithium' or 'Li' rather than giving the formula of the ion. Another common
error was to think the cation was Ca®* which gives an orange-red or brick red flame, not just a red
one.

Again the majority knew that the cream precipitate showed that a bromide was present but rather
than writing 'silver bromide' many just wrote 'bromide’, 'loromine' or sometimes 'bromine nitrate’'.

Those who knew that the results of the tests were for lithium and bromide ions usually scored the
mark in part (c).

Question 3 (d) (i)

In order to score the mark here candidates need to mention impurities etc. which may be on the
wire and state that this would affect the colour of the flame or the results of the test.
(d) The student uses a clean metal wire in the flame test.

() State why the wire should be clean when used in the flame test.
(1)

................. Toremmeaﬂ:j\onswhmmo
....................................................... affect he  colou of dhe figme test

ResultsPlus

Examiner Comments

A good answer which states clearly why the wire should be clean.
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Question 4 (a)

This question requires candidates to identify two mistakes and to explain why they are mistakes.
Both drawing the baseline in ink and submerging the ink spots in water are very obvious mistakes
which would stop the chromatography from working effectively. Any other possible suggestions
such as putting a lid on the chromatography tank or changing the solvent are not essential changes
and would not stop the chromatography from working, so these answers are not creditworthy.

4 A student uses this apparatus to investigate the colours in four different inks, A, B, C and D.

chromatography
/'/ paper

baseline
drawn in ink\

|- water

(a) Explain two mistakes the student made when setting up his experiment.
(4)

1'”16 ________ }m..&.c _________ , ine._is dewn i ink _D-'ﬁ ........ H(e{lj ...... hecown. colows.
m“unkma(uscasz ...... dmafbafoﬁafazoe(ulfﬁ
L

o Bue Ve is below the solvert lel T is omy
 becane  nks oy d:sol%lﬁepbﬁ.:ﬂ&m]mfhmau’&#t
....................... P ﬂ,f)ff

ResultsPlus

Examiner Comments

This is a good answer. The candidate has identified the two mistakes
correctly and has given a clear and concise explanation as to why they are
mistakes. All 4 marks can be awarded here.
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(a) Explain two mistakes the student made when setting up his experiment.

ResultsPlus

Examiner Comments

This candidate has identified one mistake correctly by stating that the
water is over the baseline. The explanation, however, is not sufficient.
There needs to be some indication that the inks will mix with the water
(therefore, preventing them from moving through the paper).

The second mistake is not creditworthy as water is a suitable solvent as
long as the inks used are water soluble, which can be assumed here.

Just 1 mark is awarded here.

4 ResultsPlus
Examiner Tip

When identifying mistakes in a practical situation candidates should look
for the most obvious ones and explain clearly why they are mistakes.

Question 4 (b) (iii)

This question was well answered by a large majority of candidates, who identified C correctly and
gave a good explanation as to why this ink is insoluble. Those who were not awarded the
explanation mark often said that C did not separate into different colours. This does not mean the
ink is insoluble as it could just be made up of a single dye. There has to be some indication that the
ink did not move from the baseline for the second marking point to be awarded.
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Question 5 (b)

This question was not particularly well answered. Many candidates wrote about either hydrogen or
helium but not both which limited them to 1 mark. A significant number thought helium was less

dense than hydrogen, so failed to score.

(b) Explain why helium is now used in airships instead of hydrogen.
(2)

Meliwm 55 nowused th qukshaps. shstead 9Pk i,
__bﬂocmée haluam (5. hort a1 w:../m%ﬁ'
While hysliogen. will. . MacCE. eRploSively . Plettte

ResultsPlus

Examiner Comments

This is a good answer. The candidate has stated that helium is inert and
that hydrogen will react explosively so both marks can be awarded.

"\O‘)f 2gen.... X \’(e‘”"‘"b ‘E\umwb\t avd (,‘aw'ld.

\QM)*OW@\%‘:W&EAQ\Q&@H&a..@?fe—:_&F»&'
ke Contact i a oK e 1S dengeroms.

....... Y a\’bﬁaonﬁmﬁ.*f‘-‘jﬂ\l’
ResultsPlus

Examiner Comments

This candidate has given a good explanation as to why hydrogen is not
used in airships, but there is no reference to helium. The question asks for
an explanation as to why helium is used instead of hydrogen so this
answer does not fully address the question, so only 1 mark can be

awarded.
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ResultsPlus

Examiner Tip

When answering a question of this nature both the substances mentioned
in the question must be referred to in the answer.

ResultsPlus

Examiner Comments

This answer is incorrect as helium is actually more dense than hydrogen
so no marks can be awarded.

Question 5 (c) (i)

This question was not particularly well answered with less than half of the candidates writing a fully
correct equation here. For those who came close to writing a correct equation, a common error was
to not recognise that nitrogen is diatomic and to write 2N instead of N,

Question 5 (c) (ii)

This question was well answered by the majority of candidates that knew a catalyst is used to speed
up a reaction.
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Question 6 (b) (i)

A surprising number of candidates thought that Y was copper, not realising that copper does not
react with dilute sulfuric acid.

Question 6 (b) (ii)

A surprising number of candidates thought that Z was magnesium, thinking that magnesium reacts
quickly with water.

Question 6 (c)

This question was very poorly answered showing that the majority of candidates are not good at
recalling observations of displacement reactions.

(c) A displacement reaction can also be used to decide the order of reactivity of two metals.

State two observations made when an excess of magnesium powder is added to
an aqueous solution of copper(ll) sulfate.

| e St Sgﬁxéiaﬂwja oy

()

s brown Sold wit Jow

ResultsPlus

Examiner Comments

This is a good mark scheme answer and both marks can be awarded.

IGCSE Chemistry 4CH1 1C
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(c) Adisplacement reaction can also be used to decide the order of reactivity of two metals.

State two observations made when an excess of magnesium powder is added to
an aqueous solution of copper(ll) sulfate.

(2)

ResultsPlus

Examiner Comments

This is a common incorrect response to this question.

There is no gas produced in this reaction and magnesium does not
disappear as the question states that excess magnesium was used.

No marks can be awarded here.
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(c) A displacement reaction can also be used to decide the order of reactivity of two metals.

State two observations made when an excess of magnesium powder is added to
an aqueous solution of copper(ll) sulfate.

1“\&:\\ aNeEmAe.. O\ is?\mm Des ..

ResultsPlus

Examiner Comments

This candidate has not answered the question. Instead of observations the
candidate has given an explanation as to why copper is displaced and has
given the products of the reaction. These are not observations so no
marks can be awarded.

ResultsP

Examiner Tip

When asked for observations the answer requires a description as to what
is seen in the reaction and not a theoretical explanation as to why the
reaction occurs or the names of the products formed.
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Question 7 (a)

This question was not particularly well answered. Many candidates wrote about intermolecular
forces which automatically lost them both marks.

7 Diamond, graphite and silicon dioxide all have giant covalent structures.

The diagram shows the structures of these three substances.

® silicon

@‘ EET @‘ I

diamond graphite silicon dioxide

(a) Explain why silicon dioxide has a high melting point.

........ w\m&\m held bj

........... Ry peads  olot o} erarve Ao brax
e oonds e

ResultsPlus

Examiner Comments

This is a good mark scheme answer and both marks can be awarded.
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7 Diamond, graphite and silicon dioxide all have giant covalent structures.

The diagram shows the structures of these three substances.

key
® silicon
diamond graphite silicon dioxide
(a) Explain why silicon dioxide has a high melting point.
(2)

o Sthicon. dioxele . has o lru . mkH mi' becounte...
Ho hlrmolichbau %o NG b»a@m Jg) ........... QU VY.
S%mr& ....................................................................................................................................................................................................................................................

ResultsPlus

Examiner Comments

This candidate has referred to strong intermolecular forces in their
answer. This immediately means that no marks can be awarded as there
are no intermolecular forces in giant covalent structures.

4 ResuitsPlus
Examiner Tip

Candidates need to realise that intermolecular forces only exist in simple
molecular substances. Any mention of intermolecular forces in giant
covalent structures, metallic structures or ionic structures is going to lose
them marks.

IGCSE Chemistry 4CH1 1C
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Question 7 (b)

The majority of candidates understand that it is the delocalised electrons that cause it to conduct
electricity. However many candidates failed to state that these electrons move. Candidates need to
be aware that references to electrons carrying charge or current are not creditworthy statements.

(b) Explain why graphite conducts electricity.

_has

(2)

Jelo ulised c/ecfmns A'#f

ResultsPlus

Examiner Comments

A good mark scheme answer which scores both marks.
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Question 7 (c)

Only a minority of candidates scored both marks here. Many candidates knew that graphite has
layers that slide over each other but fewer could give an acceptable explanation as to why diamond
is hard. Some candidates lost a mark again by talking about intermolecular forces in diamond.
Others stated that the carbon atoms in diamond have four bonds, but this was insufficient without
reference to every carbon atom being bonded to four others. Also just stating that diamond has
strong bonds is insufficient here as there are also strong bonds in graphite.

(c) State why diamond is hard but graphite is soft.
(2)

Dionond,. non .o gvounk,  AeRXaMedsol | goeucko®

e o Mo lvbacank.

LDLMANLL gy Wikichy B | malke

ResultsPlus

Examiner Comments

This is a good answer which gives both the explanation of each carbon
atom being bonded to four others in diamond as well as the allowable
answer of diamond having a tetrahedral structure. The explanation for
graphite is also correct, so both marks can be awarded.
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Question 8 (b)

This question was answered well by the majority of candidates. When asked to state what is meant
by a term, no credit will be given for reusing the words given in bold in the stem of the question, i.e.
an answer such as 'using thermal energy to decompose a compound' would not score the mark
here. Some candidates confused this with exothermic reactions, stating that it is 'a reaction which
gives out heat' which is incorrect as thermal decompositions are endothermic reactions.

Question 8 (c) (i)
This question was answered correctly by most candidates. The clue was in the question here as the
molecule drawn shows a double bond. The few candidates who did not score the mark here either

said something along the lines of 'more hydrogen can be added' or 'it does not contain only single
bonds'. These statements may be true but are not creditworthy.

Question 8 (c) (ii)

When describing a test, both the reagent needed and the result of the test must be given to score
full marks.

(iiy Describe a test to show that chloroethene is unsaturated.

)
................ AddCHOfOP.Jth{ne,\'Dﬂbemﬂ ¢ .. ooker
........... Slubvon.  TE the o Solvvon o ynd

,Jr/\7 -
N (ResultsPlus
‘/“"ﬁé Examiner Comments

This is a clear and concise answer which gives both the reagent and the
result of the test, so both marks can be awarded.
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browine

Examiner Comments

\\/CZ ResultsPlus

This candidate has added bromine to the chloroethene. In order to score
the first marking point either bromine water or bromine solution is
required. Although liquid bromine may work here it is not the usual test
and would be unsafe to do in the laboratory.

Although the first marking point is not scored the candidate can be
awarded the second marking point here for the correct colour change.

If a totally incorrect reagent was used, e.g. chlorine, then the second
marking point would not have been awarded.

Question 8 (d)

A surprising number of candidates answered this incorrectly. All that is required is to write 'poly' in
front of 'chloroethene' to give the name of the polymer.

Common incorrect answers included 'polychloroethane’ and 'polyethene’. Some candidates gave
the name of a substance that wasn't even a polymer, e.g. 'chloroethane' or 'chlorine’.

IGCSE Chemistry 4CH1 1C 19



Question 9 (a)

This question was well answered by the majority of candidates, although some lost a mark by not
showing the second step in the calculation. Only a small number lost both marks for either doing

an 'upside down' calculation or by dividing by atomic numbers.

Halon 1301 has the percentage composition by mass of
C 8.05% Br 53.69% F 38.26%
(a) Show, by calculation, that the empirical formula of this compound is CBrF,
< Br F @
H ol g3 o5 S5. 69 3%.26
' 2 80 19
= O. ‘n 7 - '07 Z . D"t
O 7 S 67 S
ResultsPlus

Examiner Comments

This is a well constructed answer which shows clearly how the ratio 1:1:3 is
obtained, so both marks can be awarded.
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Halon 1301 has the percentage composition by mass of
C 8.05% Br 53.69% F 38.26%

(a) Show, by calculation, that the empirical formula of this compound is CBrF,

305 | 5%.61 | 23.26 | | le
Tz | %0 | 1 |1 5D it

o.lé'f : O.lé'!: ZL - C: br : Fa

ResultsPlus

Examiner Comments

This candidate has shown the first part of the calculation correctly and so
can be awarded the first marking point. However, there is no indication of
how they have obtained the ratio 1:1:3 from 0.67:0.67:2 so the second
marking point is not awarded here.

ResultsPlus
Examiner Tip

When a question starts 'show, by calculation' all working must be shown
for all the marks to be awarded.

IGCSE Chemistry 4CH1 1C 21



Question 9 (b)

The majority of candidates drew a correct dot and cross diagram and gained both marks, although
some diagrams were messy and difficult to mark. A common error was to omit the lone pairs of
electrons on the Br and sometimes on the F atoms as well.

(b) The diagram shows the displayed formula of a molecli€ of Halon 1301. = 3

T
Br—C—F
J
F
Draw a dot-and-cross diagram to show all the outer electrons in this molecule.
oo 2
0 F (o) 2)
o 0

00 KO Q0
o A o
$80 (5

00" gx ©O

s F &%
S0

ResultsPlus

Examiner Comments

This is a clearly drawn dot-and-cross diagram and can be awarded both
marks.

‘ ResultsPlus
Examiner Tip

It is not neessary to draw circles around the atoms when drawing a dot-
and-cross diagram. Start by drawing the shared electron pairs and then
draw the rest of the electrons in pairs around the atoms ensuring there
are eight electrons in total around each atom.
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Question 9 (c)

Many candidates failed to score on this question as they thought that covalent bonds were broken
when a simple molecular substance such as Halon boils. Those who did realise that it was the weak
intermolecular forces that were broken usually went on to score both marks.

(c) The boiling point of Halon 1301 is -58°C,
Explain why Halon 1301 has a low boiling point.

(2)

ResultsPlus

Examiner Comments

This is a clear and concise mark scheme answer which can be awarded
both marks.
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(c) The boiling point of Halon 1301 is —58°C.

Explain why Halon 1301 has a low boiling point.
(2)

Halonn 30y has o low boi\?ﬂg _____ Pai_n* because, the bonels,

eluueen bhe elements ore WAk oo Hhey break easily: The. clenent
Jove moce | shells, ne dve. eledrony are Fortrer awen Gon Yhe auwleoy .
ResultsPlus

Examiner Comments

This answer is clearly referring to the covalent bonds between the atoms
in the molecule and not the intermolecular forces. Covalent bonds are not
weak and do not break when a substance boils so no marks can be
awarded here. The reference to shells of electrons is irrelevant here.

ﬂ ResultsPlus
Examiner Tip

When a simple molecular substance boils, it is the weak forces between
the molecules that are broken not the covalent bonds, e.g. water does not
produce hydrogen and oxygen when it boils!
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Question 10 (a) (i)

This question was answered well by the majority of candidates. Some lost a mark by use of the
wrong terminology, e.g. reference to the 'same chemical formula' rather than 'the same molecular
formula'. A small minority confused isomers with isotopes and talked about the same number of
protons but different numbers of neutrons.

Question 10 (a) (ii)

Most candidates either scored 0 or 2 here, with a very small minority scoring 1 mark for missing off
an H atom or including a CH5 group, meaning the formula was not a fully displayed one. All bonds
must be shown when a displayed formula is asked for.

(i) Draw the displayed formula for another isomer of C;H,,

l
H— C—H

f H H H
| ! |

H—C—-—C — ¢ —c - H
l | | l
H 4 H H

(2)

/j/\¢7 o ¥
N (ResultsPlus
\/N Examiner Comments

This candidate has just drawn pentane again with the first C-C bond drawn
vertically instead of horizontally. As this is an alternative way of drawing
pentane it is not a different isomer so no marks can be awarded.

\

\
\
\

/ =
<O\ ResultsPlus
\\_} Examiner Tip

When drawing an isomer of a straight chain alkane the end carbon atom
must be moved and attached to one of the carbon atoms which is already
attached to two other carbon atoms. Also make sure there are four bonds
to each carbon atom.
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Question 10 (b) (i)

Many candidates scored both marks here. Acommon answer seen was CsHq¢Br;, + H, which scored
1 mark for the correct substituted alkane.

Question 10 (b) (ii)

Many candidates knew that this was a substitution reaction. A common incorrect answer was
'displacement’. 'Addition' was also seen occasionally.
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Question 11 (a)

Most candidates scored the first mark for calculating the moles of methane, but many of these
failed to realise that it was a 1:2 ratio and multiplied 32 by 2 giving an answer of 64g as opposed to
multiplying 32 by 4 giving the correct answer of 128g

Question 11 (b) (i)

This question was not particularly well answered with many candidates scoring zero. Those who
gained 1 mark usually did so by mentioning the fact that the ice was cold but stated that 'water
condenses' rather than water vapour. As water is already a liquid the first marking point was not
awarded.

v
(b) The diagram shows methane burning in air. It also shows how the two gases formed
are collected and tested.

—> to pump
U-tube
methane @
burning BN 50
\ ice and water limewater
(i) Explain why water collects in the U-tube.
(2)

BQN%&H\&W‘WMQO{‘u,«l”Condt"nSE
Since the tube S cold and water vepor
,,,,,,,,,,,, WM 1[[6ﬁ§am€wa'9f

ResultsPlus

Examiner Comments

This is a clear and concise answer which states that water vapour
condenses since the tube is cold, so both marks can be awarded.
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(b) The diagr;m shows methane burning in air, It also shows how the two gases formed

are collected and tested.
—> to pump
U-tube
methane
burning ~ ﬁD
\ ice and water limewater

(i) Explain why water collects in the U-tube.

........ I‘L5 cahA&h67n9W

»nmmtm(anmmmmihr PEEERRRESE4444 ) BEEEERRBRRRNARAA 4 bR

............... Mo g e fean
m?’%ﬁ?\m@gmﬁ

ResultsPlus

Examiner Comments

The first marking point is not awarded here as the candidate has not
stated that the water is in the form of a vapour initially.

However, the second marking point can be awarded for the statement
that the ice drops the temperature below the boiling point of water.
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Question 11 (b) (ii)

This question was answered well by the majority of candidates. Some only scored 1 mark as they
failed to mention the initial colour of the anhydrous copper(ll) sulfate. A small minority gave the
colour change the wrong way round and so failed to score.

Question 11 (b) (iii)

The majority of candidates scored 2 marks for this question for stating that the carbon dioxide
produced turned the limewater cloudy. Only a small minority explained that calcium carbonate
caused the cloudiness.

(iii) Explain the change in appearance of the limewater.
(3)

.......... pq.srtn-)an\Ul.n)-,Ahr,a— ecante . e

_______ Coroom. dioxide. Wil veack  with e  |mewoRa
__________ @h&qm\gﬂﬂwk&k«Ca\ahmcmv-bahq‘tgrﬂc«pr}'ﬂ-‘-b
ResultsPlus

~ Examiner Comments

This is a good mark scheme answer and all 3 marks can be awarded.

ResultsPlus
Examiner Tip

When an explanation is worth 3 marks, three different points need to be
given. Just stating that the limewater goes cloudy because carbon dioxide
is produced is not sufficient to score all of the marks. Some further
explanation of why the cloudiness occurs is required.
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(iii) Explain the change in appearance of the limewater.

ResultsPlus

Examiner Comments

This candidate can be awarded 1 mark for stating that the limewater goes
cloudy. They have, however, said that this is due to 'carbon in the air’
rather than carbon dioxide and there is no mention of calcium carbonate
or an insoluble substance being formed so no other marks can be

awarded.
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Question 12 (a)

The majority of candidates realised that the reaction was endothermic and most often explained
why they had come to that conclusion with reference to the decrease in temperature, and so
scored both marks. Note that for the second marking point just a mention of the reaction taking in
energy is not sufficient for the mark; there must be some reference to heat or thermal energy for
this mark to be awarded. Quite a few candidates thought that the reaction was exothermic which
showed a lack of understanding and so they lost both marks.
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Question 12 (b) - (c)

Most candidates scored all 3 marks in (b) but often lost marks in (c) for not including a sign in their
answer or giving an incorrect sign and/or not converting the answer from J/mol to kJ/mol.

(b) Show that the heat energy change, Q, is about 2400J.
[mass of 1.00 cm’ of solution = 1.00g]

[for the solution, ¢ = 4.18 J/g/°C]

Q: we AT
AT -20-\8.27 5.8

= \1\00 :lo%
v
V0O Y. \& % 5% 7,4724.4

(3}

t

(c) Use your answer to part (b) to calculate the enthalpy change, AH, in kilojoules per mole of
ammonium nitrate.

[M, of ammonium nitrate = 80,0]

Include a sign in your answer.
{4}

W10 /jodo
AR = ——

W20/ 1000 = 1.UZ

LML gy

O\
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N / ResultsPlus

\

?/\ Examiner Comments

This is a good mark scheme answer. Working is clearly shown in both
parts and the correct answers given to an appropriate number of
significant figures are shown on the answer lines, so full marks can be
awarded for both parts.

. ResultsPlus
’\

) Examiner Tip

In a 'show that' question, calculation working must be clearly shown to
make sure all available marks can be awarded.

If a candidate is not able to do the calculation in the first part of the
calculation full marks can be awarded for the second part by using the
value, in this case 2400), given in the first part.
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(b) Show that the heat energy change, Q, is about 2400 J.
[mass of 1.00 cm’ of solution = 1.00g]
[for the solution, ¢ = 4.18J/g/°C]

A= wme Ak 3)
A = 419 % o x & ¢

Q=... 2494249 .4 )

(c) Use your answer to part (b) to calculate the enthalpy change, AH, in kilojoules per mole of
ammonium nitrate.

[M, of ammonium nitrate = 80.0]

Include a sign in your answer. I
(4)
Mvole o Amwmonilvmm i trate = g

Qo

= 0.1 mol

A H = IHeat eH.e-"J(? (leu.ﬂe_

£ penr 1ol e

= 24 24, 4
0.1

AH= . 24244 Kimol
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?/\ Examiner Comments

This candidate has shown their working in part (b) and written their
answer on the answer line so all 3 marks can be awarded.

In part (c) they have calculated the moles (n) correctly and then divided Q
by n to obtain an answer in Joules, so the first 2 marks can be awarded.
However there is no conversion to k] and no sign included, so the third
and fourth marking points are not awarded.

. ResultsPlus

\\_ Examiner Tip

When a question asks for a sign to be included in an answer, even if the
answer is a positive number, the + sign must be included or full marks will
not be awarded.
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(b) Show that the heat energy change, Q, is about 2400 J.

Bo=mrC (AT

[mass of 1.00 cm’ of solution = 1,00g]

[for the solution, ¢ = 4.18)/g/°C]

2@-*“[-2. Z5%

(3)

_ o4r 242407
Ly

(c) Use your answer to part (b) to calculate the enthalpy change, AH, in kilojoules per mole of
ammonium nitrate.

of jum nitrate = 80.0 @ [(po?
[M, of ammonium nitrate ] -_,_3; oz ¥

Include a sign in your answer. A
(4)

n-4% kT |
20 QL@,L{H‘ Y (00

O
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e < Examiner Comments

This candidate has found the temperature change correctly, so can be
awarded the first marking point in part (b). They have then used 1 instead
of 100 for the mass and so the second marking point is not awarded.
Thinking their answer is in k] they have multiplied by 1000. They have not
shown that Q is about 2400] as their answer is a factor of 10 out, so the
third marking point is not awarded.

The candidate has gone on to use their answer to (b) in part (c), so error
carried forward marks can be awarded for correct working. They have
shown that the moles is 8 + 80, which does not need to be evaluated to
score the first marking point. They have then gone on to find Q + n and
this has been converted to kJ/mol on the answer line, so the second and
third marking points can be awarded. The fourth marking point is not
awarded as they have not included a sign in their answer.

\ Examiner Tip

In a 'show that' question if the answer obtained is not close to the value
given the candidate should check over their working as they have
obviously made a mistake somewhere. However, if they are unable to
come up with the correct answer they can use their answer in the next
part of the question giving them the opportunity to gain full marks for this
next part. Alternatively they can use the value given in the first part of the
guestion to answer the second part.
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Question 13 (a) - (b)

The majority of candidates scored both the plotting mark and the line of best fit mark, although
many graphs could have been drawn more neatly. Fewer candidates scored full marks for the Y

and Z curves.

100 ;
80 e "'L.'.'w 3
60 '
Volume of I
hydrogen
incm?
40 44 . evvve
I
2044
0
0 20 40 60 80
Timeins
ResultsPlus

Examiner Comments

This is a good example of a response which scores all 6 marks.

All points have been plotted accurately and are clearly visible. The line of
best fit is a smooth curve drawn through the points.

Curve Y is below the original curve and levels off at the right place.

Curve Z is above the original curve and levels off at the same place as the
original curve.
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Examiner Comments

The points are plotted correctly and the line of best fit is acceptable so
both marks can be awarded for part (a).

Curve Y is not awarded any marks because it is not underneath the
original curve for the first 10s and levels off a bit too high.

Curve Z is not awarded the first marking point as it is underneath the
original curve, but the second marking point can be awarded as the curve
levels off at the same point as the original curve.
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Question 13 (c)

This question was poorly answered by the majority of candidates. Many said that gas escapes or is
lost, but very few of these went on to say why it escapes, so this was insufficient to be awarded the
mark. Mention of the magnesium being impure was rarely seen. Some said that the magnesium
didn't fully react which was not creditworthy because as the acid is in excess there is no reason why
the magnesium would stop reacting.

Question 13 (d)

This question was not particularly well answered. Many talked about an accurate measurement not
being required but failed to mention that this was because the acid was in excess. As the second
marking point was dependent on the first, answers such as these could not be awarded any marks.
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Question 13 (e)

This question was poorly answered with the majority of candidates scoring 0 or 1 mark. The first
marking point referring to the concentation of the hydrochloric acid was rarely seen. A few more
mentioned the surface area of magnesium decreasing, but these were also few and far between.
Even though candidates were asked to refer to particle collision theory in their answer, quite a few

failed to do so.

(e) The ionic equation for the reaction between magnesium and hydrochloric acid is
Mg(s) + 2H'(aq) — Mg™(aq) + Hy(g)

Use the information in this equation, and the particle collision theory, to explain
why the rate of reaction decreases during each of the experiments.
(3)

It becrawse. Lhea ceachkoo. (onkinues..
cld il and. acrounkt [‘

200 Lot
..(r:-nﬂ&’n»‘mxhan OF pPeretretes .4

so thece
0f _hagoesiuen (11 be rZJtJ <éd Sﬂ-ﬁ'-:‘" O

bl less. ()a ckiCle toc. reaman %q ouc. & alloding..
........... ﬂ"f—’@ry ohen Bref parbcz‘es‘ CedUce. ..

ne—ﬁ‘ﬁurﬂbertoﬁfaf(e:.rfw/(am,smnjmumﬂ-xrf?ﬁr@daa

whith ceduce Fhe cate ob cealbi@o .

ResultsPlus

Examiner Comments

This is a good answer which scores all 3 marking points.
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L ¥ 1)

(e) The ionic equatlon n for the reaction between magnesium and hydrochloric acid is
Mg(s) + 2H'(aq) — Mg*(aq) + H.(g)
Use the information in this equation, and the particle collision theory, to explain

why the rate of reaction decreases during each of the experiments.
(3)

_psS A veachon fakes P\ it staads veny
Asly lout slowoly the Yote & eaction

decreases lecause there are less c:mof
Wicles Yeaching witt each omer so there

arengos many calisims Bking place, SO
refbre. (0SS, CRestis. /8. b&m@ pmdacep(

ResultsPlus

Examiner Comments

This candidate can be awarded 1 mark for saying the rate of reaction
decreases because there are not as many collisions taking place. Just
saying there are less particles is not enough for the first marking point and
there is no mention of unit time or frequency of collisions, so the third
marking point can not be awarded. Reference to particles losing energy
limits any answer to a maximum of 1 mark.

ResultsPlus
Examiner Tip

Candidates need to realise that there is no increase or decrease in the
kinetic energy of the particles when concentration or surface area is
changing. Kinetic energy should only be referred to when discussing
changes in temperature. Mentioning it in other situations puts candidates
in danger of losing marks.
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Question 14 (a)

The majority of candidates knew that the mixture was warmed to speed up the reaction. Some lost
the mark by saying that it was to help the copper(ll) oxide dissolve or increase its solubiloity which
was rejected as it showed a lack of understanding.

Question 14 (b)

This was generally well answered with most candidates referring to the solid copper(ll) oxide
settling at the bottom of the beaker.

Question 14 (c)

Most candidates knew that the mixture was filtered to remove the excess copper(ll) oxide. Some
candidates who did not score the mark thought that the mixture was filtered to remove impurities
and some thought that it was filtered to obtain the copper(ll) sulfate crystals.

Question 14 (d)

Most candidates knew that the colour of copper(ll) sulfate solution is blue. Some, however, need to
realise that blue-green is not an acceptable answer here.
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Question 14 (e)

The majority of candidates knew that the solution needed to be heated to evaporate some of the
water. A few only gained 1 mark as they evaporated the solution to dryness. Many went on to allow
the solution to crystallise. The filtering stage was often omitted but most went on to dry the crystals

using a suitable method.

(e) Describe how the student could obtain a pure, dry sample of hydrated copper(ll) sulfate
crystals from the filtrate in stage 6.
(5)

ResultsPlus

Examiner Comments

This is a clear concise description of how to prepare pure dry crystals from
the copper(ll) sulfate solution. All 5 marks can be awarded here.
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ResultsPlus

Examiner Comments

This candidate has started by filtering again to remove the copper(ll)
oxide. This is not necessary as it was already filtered in stage five. The
candidate then leaves the solution to crystallise. There is no mention of
heating to crystallisation point, so the first two marking points cannot be
awarded. There is no mention of filtering off the crystals and no mention
of how to dry the crystals so marking points four and five cannot be
awarded. Just 1 mark is awarded here for leaving the solution to
crystallise.

ResultsPlus
Examiner Tip

Candidates need to realise that in a 5 mark question when asked to
prepare pure dry crystals, just leaving a solution for the water to
evaporate is not going to score them many marks. This type of question is
asked quite often, so candidates need to learn the steps involved in
preparing pure dry crystals from a solution.
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Question 14 (f)

The majority of candidates were able to do the first part of this calculation correctly, but most of
these lost the third marking point for not giving their answer to three significant figures. The
percentage yield calculation was well done by the majority of candidates.

(f) The overall equation for the formation of hydrated copper(ll) sulfate crystals from
copper(ll) oxide is

q.SITSR“O"’ + H,50,(aq) + 4H,0() — CuS0,.5H,0(s)

(i) In an experiment, a student completely reacts 9.54 g copper(ll) oxide.

Show that the maximum possible mass of CuSO. 5H,0 crystals that can be
obtained is about 30g.

M, of CuO =79.5 M, of CuSO,.5H,0 = 249.5]

Give your answer to an appropriate number of significant figures.

N’;M _q;ﬂ.:o.l’&

(3)

"'; = 4.5
Ms NYMF‘

(i) In this experiment, the actual yield of CuS0O,.5H,0 crystals is 23.92g.

Calculate the percentage yield of CuS0,.5H,0
(2)

A uthual '23.92
A heo rehel 29.9Y

X100 = 79,389
= BO %

%:

percentageyield= ...\ .S [ ...
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ﬁ/\e Examiner Comments

This is a fully correct answer and all working is clearly shown, so all 5
marks can be awarded. In (i) the question asks for the answer to be given
to an appropriate number of significant figures, which this candidate has
done.

ResultsPlus
\

) Examiner Tip

When asked to give an answer to an appropriate number of significant
figures, candidates need to look at the data given in the question and give
their answer to the same number of significant figures. In this example the
answer needs to be given to three significant figures.
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(f) The overall equation for the formation of hydrated copper(ll) sulfate crystals from
copper(ll) oxide is

CuOf(s) + H,50,(ag) + 4H,0(l) — CuSO,.5H,0(s)

(i) Inan experiment, a student completely reacts 9.54 g copper(ll) oxide.

Show that the maximum possible mass of CuS0,.5H,0 crystals that can be
obtained is about 30g.

M, of CuD=795  M,of CuSO,.5H,0 = 249.5]

Give your answer to an appropriate number of significant figures.

%= 3 \%%364‘%3’
M - = -
P MAAD

Cl.‘j‘l’ ° Bol} < Zolteé

MASS = s
(ii) In this experiment, the actual yield of CuSO,.5H,0 crystals is 23.92g.

Calculate the percentage yield of CuS0,.5H,0
(2)

30

X @ = g, 410000
2.4

percentage yield = . i2,‘5 4 4 .....
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This candidate has used the second mark scheme method for finding the
mass of hydrated copper(ll) sulfate. Unfortunately, they have incorrectly
rounded the answer to 249.5 + 79.5 giving a final answer of 29.86 instead
of 29.94. The final answer is not given to three significant figures so only 1
mark is awarded for (i).

In (ii) the percentage yield calculation is upside down and so no marks can
be awarded here.

As (i) is a 'show that' calculation, if a candidate is unable to come up with
an answer they can use the value given in the first part of the question in
the second part, in this case 30g.

When doing a percentage yield calculation an answer of over 100 is
obviously incorrect as percentage yields cannot be over 100%. If a
candidate obtains an answer greater than 100 they need to go back and
check their working as they have obviously made a mistake.
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Question 15 (a)

The majority of candidates gained the third marking point by giving the correct colour change of
the universal indicator paper. A fair number knew that a white precipitate was formed with
acidified barium chloride. The colour of the precipitate with sodium hydroxide solution was less
well known. Some said a green precipitate formed confusing Fe?* and Fe**ions. Some lost marks by
giving the correct colours for the first two marking points but failed to mention that they were
precipitates.

Question 15 (b)

Many fully correct answers were seen for this question. The majority gave the correct values for (i)
and (ii) and many of these went on to use these values correctly in (iii). Sometimes error carried
forward marks were awarded in (iii) for incorrect answers in (i) and (ii).
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The table shows the student's results.

mass of empty test tube ing 22.04

mass of test tube and (NH,),50,.Fe,(SO.);xH,0ing | 34.09

mass of test tube and (NH,),SO..Fe,(SO,); in g 28.69

() Calculate the mass of (NH,),S0,.Fe,(SO,); produced by heating.

(1
N 6a- nreoy = £65 ~
mass of (NH,),50,.Fe,(S0,); = 565 g
(i) Calculate the mass of water produced.
N (1)
.09~ F8eq = 5H
5.4
mass of water= ... @
(iii) Calculate the value of x.
[M, of (NH,),S0,.Fe,(SO,); = 532 and M, of H,0 = 18]
Give your answer to the nearest whole number,
(4)

m 666 |
n 0&' (Nﬂnli-)ﬂg'»&;fjp‘l’: 7‘:(‘ . —= = o5

53%

- = 54 :

D.3<-00nr5 =24

value of x = 9'4

ResultsPlus

Examiner Comments

A fully correct answer with clear working shown, so all 6 marks can be
awarded.
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The table shows the student's results,

mass of empty test tube in g 22.04
mass of test tube and (NH,),50,.Fe,(S0.);xH,0ing | 34.09
mass of test tube and (NH,),50,.Fe,(S0O,); in g 28.69
(i) Calculate the mass of (NH,),S0,.Fe,(SO,); produced by heating.
(1}
22.60— 12,04 2665
mass of (NH,),SO..Fe,(S0,); = 6'65 g
(i) Calculate the mass of water produced.
(1)

30.00—78.64 = SYy

é’f 65""5-« u - { ( Zg mass of water = {IZS g

(iii) Calculate the value of x.
[M, of (NH,),S0,.Fe,(S0O,); = 532 and M, of H,O = 18]

Give your answer to the nearest whole number.

(4)
mple — MasS
™~
1 2SS
6-65_:(:)‘0(,2’& lB 'T-»O-D&?q
SHL
| 0.025
7 0. 66y
S( S ~ é value ofx=$f§.«
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?/\ Examiner Comments

This candidate has the correct answer for (i) and an incorrect answer for
(ii) so just 1 mark is awarded for (i).

However, the candidate has gone on to use their values in (iii) correctly so
three error carried forward marks can be awarded. The fourth marking
point is not awarded as the answer on the answer line is not a whole
number. If the candidate had written 6 on the answer line all 4 marks
could have been awarded.
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Paper Summary

Based on their performance on this paper, candidates should:

* make sure they show all their working in calculations, particularly in 'show that' questions;

draw clear dot-and-cross diagrams;

* make sure when plotting graphs to mark the points clearly and draw smooth clear lines of
best fit;

* learn which molecules are diatomic so as to help in writing correct chemical equations;

¢ avoid writing about intermolecular forces when referring to giant covalent, metallic or ionic
structures;

* remember that covalent bonds are strong and that it is the forces between molecules that are
weak in simple molecular structures;

* write clear concise answers when answering extended writing questions and avoid adding
irrelevant information;

* place more emphasis on revision of practical procedures and expected observations in
chemistry experiments.
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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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