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Introduction

This is the first Unit C3 paper in the new GCSE specification although it has a similar style to
the Unit C1 and C2 papers. Students were assessed on their knowledge and understanding

of qualitative analysis, quantitative analysis, electrolysis, equilibria and organic chemistry.
There were opportunities for them to demonstrate their knowledge and understanding of
writing balanced equations and practical work they have carried out throughout this Unit.

The overall impression of the examiners was that the majority of candidates coped well

with this first examination and many excellent answers were seen, particularly to the more

challenging questions.

Successful candidates:

read the questions carefully and answered the questions that were set;
understood and used correct scientific terminology;

could write balanced equations;

could carry out calculations;

could describe experiments they had carried out.

Some answers were of a lower standard. Less successful candidates:

did not read the questions carefully and gave answers that were related to the topic
being tested, but did not answer the question;

could not write balanced equations;
could not carry out calculations;

had not revised how to test for the ions in the specification.

In future, some candidates need to revise how to write balanced equations, including ionic
equations. Some candidates would also benefit from working through more questions
involving calculations.
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Question 1 (a) (ii)

Many candidates knew that oxidation is loss of electrons. Some candidates were confused
between chloride ions and chlorine and it was not unusual to see that some candidates
read the half-equation in reverse and they wrote about chlorine gaining electrons. Some
candidates wrote that the chloride ions lost their negative charge but this did not score any
marks as they needed to refer to electron loss.

(i) Chlorine is one of the products of the electrolysis.
The half-equation for the production of chlorine is

201" — Cl +2e

Explain how the half-equation shows that chloride ions are oxidised.
(2)

Tes Srows Sotthe dloide fons ae oudisad
bmm Cﬂo(m ________ s MR o.

ResultsPlus

Examiner Comments

This answer did not score any marks as
there was no mention of electrons.

A
@ ResuitsP

us

Examiner Tip

Use OIL RIG to help you to remember
about oxidation and reduction.

Oxidation Is Loss of electrons.
Reduction Is Gain of electrons.

(i) Chlorine is one of the products of the electrolysis.
The half-equation for the production of chlorine is
207 — C, + 2e oL BIG

Explain how the half-equation shows that chloride ions are oxidised.
(2)

ResultsPlus

Examiner Comments

This is a very good answer, scoring 2
marks.
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Question 1 (a) (iii)

A large number of candidates were able to work out that sodium hydroxide solution was
left. However, some candidates thought that sodium was left and as it is an alkali metal, the
solution would be alkaline. A few candidates thought the solution would be alkaline as acidic
chlorine is lost.

(iify Suggest why the solution remaining at the end of the electrolysis is alkalirte.

7oML‘1\m)\£ T = S aﬂﬁﬁ-lmtm _____________________

ResultsPlus

Examiner Comments

Sodium chloride solution is neutral, so
this answer did not score a mark.

OO ResultsPlus

Examiner Tip

Remember that acids contain H* ions
and alkalis contain OH- ions.

(iii) Suggest why the solution femainirig at the end of the electrolysis is alkaline.
(M

At We end. opthe elec fmiysl‘s_._:ﬂ\o sedim and . .hydrg}/(fdf_ Jans. thak_wee
ﬂoi___L’_Lfchciysed..(as__}%ey___do nd. lose. Hew hirge _as easily as. W' ad

(L™ iens) ;-eqcﬁ}vge/"‘é’f'
lall Olkals conkamry OH -

,r(‘.ﬂg),

ResultsPlus

Examiner Comments

This is a very good answer and scored
1 mark.

GCSE Chemistry 5CH3H 01

5



Question 1 (a) (iv)

Surprisingly few candidates knew that molten sodium chloride is used to produce sodium.
Quite a large number did not read the question carefully and they suggested changing an
electrode to sodium rather than changing the electrolyte, or increasing the voltage.

(iv) The electrolysis of sodium chloride solution does not produce metallic sodium.

State what change you would make to the electrolyte to obtain metallic sodium.
(1)

R o make Yhe coffode and _anode  sediimn <o

ﬁ ResultsPlus

Examiner Comments

This candidate has suggested a change
to the electrodes so has not scored a
mark. The question asks for a change
to the electrolyte.

A

OO ResultsP

Examiner Tip

us

Read the question carefully.

(iv) The electrolysis of sodium chloride solution does not produce metallic sodium.

State what change you would make to the electrolyte to obtain metallic sodium.
(1)

X\ RARLANT

\tﬁ’h'.a oA e R oA SN

ResultsPlus

Examiner Comments

This is a good answer, scoring 1 mark.
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Question 1 (b) (i)

This question was not answered well by many candidates. A lot of candidates thought

that there were oxide ions in water or that the oxygen was produced from the sulfate

ions. Candidates should be made aware that the ions from water can be discharged at
the electrodes during electrolysis of a solution.
understanding of what was happening and they gave a balanced half-equation for the

reaction at the anode.

(b) (i) When copper sulfate solution is electrolysed using inert electrodes, oxygen is
formed at the positively charged anode.

Explain how the oxygen is formed from ions in the solution.

Some candidates showed an excellent

(2)

Examiner Comments

This candidate did not score any

marks.

A

Examiner Tip

Ions react at the electrodes by gaining
or losing electrons.

Ane Oy

. \Y\Cu¢&1\&b c[& (\)]"Tejefl : 6\@55 s

(b) () When copper sulfate solution is electrolysed using inert electrodes, oxygen is
formed at the positively charged anode,

Explain how the oxygen is formed from ions in the solution.

zf 2 OO ﬂiefﬂl*(&c]mi\o}lfw f’fﬁcrjﬁ I Hmuij ________
‘ur eleckens e

\3@\’_.__\‘}“@__ _ )S< 20 \(l __'%&'u’}o\lox“_ ttj \)\,.Hu\’ca; \t . .i;i;‘:('nf)

(2)

Sy 535 \:&‘L_Qme. G}c:m&_

ﬁ ResuitsP

Examiner Comments

This candidate thought that there were
oxide ions in the solution. However,
they do know that the oxygen was
formed by loss of electrons at the
anode, so scored 1 mark.

Q ResultsPlus

Examiner Tip

Remember that water contains a few
hydrogen ions, H*, and a few hydroxide
ions, OH-. During electrolysis, these
ions can gain or lose electrons to form
hydrogen gas or oxygen gas.

GCSE Chemistry 5CH3H 01
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by () When copper sulfate solution is electrolysed using inert electrodes, oxygen is
formed at the positively charged anode.

Explain how the oxygen is formed from ions in the solution.
(2)

schuae
.................. ‘[ he.........\’hjdp.:.i.lr;.....pn.s... Wik @, S0 ....f,,:se_.......etc.ct.!.on.:;.;__(.b.:s.e.chu_q}g..\ mwmdxl,j

-Cathode,. IRt a8 B

ﬁ ResultsPlus

Examiner Comments

This is a very good answer that
identifies the hydroxide ions in the
solution and states that they lose
electrons to form oxygen. This answer
scored both marks.
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Question 1 (b) (ii)

This question was answered correctly by a large number of candidates. Just small numbers
of candidates multiplied the mass by the relative atomic mass or divided the relative atomic
mass by the mass of copper.

(i) The other product is copper.
1.27 g of copper were produced in an experiment,
Calculate the number of moles of copper, Cu, produced in this experiment.

(Relative atomic mass: Cu = 63.5)

ﬂji /{;X amount of copper produced = 0.- Q4. mol
T /f—'"'
3

A
oM , -
AW\ /5 -

—

(Total for Question 1 =8 marks)

ResultsPlus

Examiner Comments

This correct answer scored 1 mark.

(i) The other product is copper.
1.27 g of copper were produced in an experiment.
Calculate the number of moles of copper, Cu, produced in this experiment.

(Relative atomic mass: Cu = 63.5)
(1)

amount of copper produced = ... O... 2 o MOl

(Total for Question 1 = 8 marks)

| -7

| <. 2 _ L _0.2
| <Y S .
| S e S h\ﬂﬁg

Beun | ol

Examiner Comments Examiner Tip

This candidate has mis-read the
question. The mass of copperis 1.27 g
not 12.7 g.

Avoid making careless errors. Read the
question carefully.
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Question 2 (a) (ii)

Many candidates were able to draw the correct structure for propene. Common errors
included: not knowing that there are three carbon atoms in the molecule, drawing two
double bonds or none, drawing a double bond between a carbon atom and a hydrogen
atom and adding too many hydrogen atoms to the middle carbon atom.

(ii) Draw the structure of a molecule of propene, showing all covalent bonds.
(2)

_H

l
H H

A
ﬁ ResultsPlus

Examiner Comments

H H
/ /
H-C—C-C
| NN
H

Examiner Tip

This candidate knew that propene has
three carbon atoms and a double dond,
but they have shown the double bond
between a carbon atom and a hydrogen
atom so did not score a mark.

Remember that hydrogen atoms
only form 1 bond.

(i) Draw the structure of a molecule of propene, showing all covalent bonds.
(2)
- H H
[ ] J
t—~C - € =c
. \
| J
i
3 H
A
Flus Results+lus
Examiner Comments Examiner Tip
This candidate knew that there should Remember that carbon atoms 0n|y
be three carbon atoms and one double form 4 bonds.
bond, so scored 1 mark. However, there
are too many hydrogen atoms on the
central carbon atom.
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(ii) Draw the structure of a molecule of propene, showing all covalent bonds.
(2)

14
; /H
H"‘C'—'C-:C
~

[ [ ~H
I H

ResultsPlus

Examiner Comments

This was a clear, correct answer
scoring two marks.

A
Q ResultsPlus
Examiner Tip

Learn that all alkenes contain a double
bond between two carbon atoms.

Learn that the prefixes of the names
give the number of carbon atoms in the
molecules.

meth - shows 1 carbon atom.
eth - shows 2 carbon atoms.
prop - shows 3 carbon atoms.
but - shows 4 carbon atoms.

GCSE Chemistry 5CH3H 01
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Question 2 (c) (i)

Many candidates were able to describe one observation for the reaction between sodium
carbonate and dilute ethanoic acid, but far fewer could describe two observations. Some
candidates stated that carbon dioxide is produced but did not state what they would see as
a gas is formed.

-~ w
(c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.

(2)

Examiner Comments

This candidate knows that a gas is
formed but has not stated what they
would see during the reaction.

A
Q ResultsP
Examiner Tip

When a gas is formed from a reaction
involving a solid and a solution, you
will always see the gas as fizzing or
effervescence.

us

() (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.

Examiner Comments

This candidate scored 1 mark for
knowing that bubbles would be seen.

A

Resuits#

Examiner Tip

When you see 2 marks for a question, try
to include more detail in your answer.
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(c) (i) Describe what you would see when solid sodium carbonate is added to dilute

ethanoic acid.
(2)

dovide iy pmduftr)‘. The  Solid e~ sodiwm carbonabe ould

. VTN IV SR - R Yo1 197 )Y S

ResultsPlus

Examiner Comments

This is an excellent answer scoring
both marks.

Question 2 (c) (ii)

Although there were some excellent answers to this question, many candidates struggled to
write the correct formula for an ester and it was not uncommon to see COO or COOH at the
end of the formula. Many candidates did realise that water is formed and gained 1 mark for
the formula but some candidates thought that carbon dioxide is produced when a carboxylic
acid reacts with an alcohol.

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate,

Complete the balanced equation for this reaction.

(2)
CH,COOH + CHOH — . !LL%UH et (02
L A ML ’
" "‘: (Total for Question 2 = 8 marks)
H H
H

ﬁ ResultsPlus

Examiner Comments

This candidate has been unable to work out the
formula for the ester and has carbon dioxide
as the other product, which is incorrect. This
answer did not score any marks.

A

ResultsPlus

Examiner Tip

Remember that a carboxylic acid reacts with
an alcohol to produce and ester and water.
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Examiner Comments

This candidate did not know the formula
for the ester, but they did know that
water is also formed, so scored 1 mark.

A

OO ResultsP

Examiner Tip

us

Learn how to write the formula for an ester.

{ii) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.

Complete the balanced equation for this reaction.

CH,COON_+ C,H.ON — CF@LOOCM% T MZO

ResultsPlus

Examiner Comments

This is an example of a perfect answer,
scoring both marks.

Notice how this candidate has crossed
through the end H in the ethanoic acid
and the OH in the ethanol. They know that
water is formed so were able to combine
the remaining parts of the molecules to
write the correct formula for the ester.

GCSE Chemistry 5CH3H 01

(2)

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.
~-Q0 W
Complete the balanced equation for this reaction.

(2)




Question 3 (a)

A large number of candidates could write the correct equation. However, a significant
number did not know the formula for ethene.

::._3 (a)\__l Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.
\ . — C )
CLH,‘Z)OH - HzQ 2My

A

(2)

%
Results+lus
Examiner Comments
This candidate has mis-read the equation

and written the equation in reverse, so
did not score any marks.

Examiner Tip

Read the question carefully and write
equations in the correct direction.

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.
(2)

. 0
ResultsPlus

Examiner Comments

Examiner Tip

This candidate has scored 1 mark for the
correct formula for ethene as a reactant.
The formula for ethanol is incorrect, even
though this was given in part (d) of this
question.

Use the correct formulae given on the
examination paper.

3 (a) Ethanol can be produced by reacting ethene with steam,

Write the balanced equation for this reaction.
(2)

ResultsPlus

Examiner Comments

This is an example of a completely
correct equation, scoring 2 marks.

GCSE Chemistry 5CH3H 01 15



Question 3 (b)

A number of candidates did not know how to produce ethanol by fermentation, but
generally this question was well-answered with the majority of candidates scoring marks for
adding yeast, using anaerobic conditions and a correct temperature. Very few candidates
mentioned that sugar solution is used, although this was not necessary to score full marks.

(b) Ethanol can also be produced by fermentation.

Describe how ethanol can be produced from sugar by fermentation.
(2)

Ethaacl.. 15 Q. in. o Lecoonbec. and. 8 Rpcatuce ooesint.aad .
pl‘{jﬂ.uds ......... weudd (R 3ef. .. C{'*‘sr:«uqt}tw Dfﬂ‘“lﬂfldlﬁad

Gk 0 e Fate o Kigp the Qre®Ite aadk walwmk......
_mr4;_41_49@_4.._.4;:.__...m _____ REMEAMCE =

ﬁ ResultsP

Examiner Comments

This is a vague answer that mentions
temperature but does not suggest a
suitable value. This answer did not score
any marks.

Examiner Tip

When you describe an experiment,
give specific details.

(b) Ethanol can also be produced by fermentation.

Describe how ethanol can be produced from sugar by fermentation.

(-(, ........ A Z,Ob ....... .. 2 CgHgonZCﬂz ............................................................ e

Examiner Comments

This is a very good answer, scoring
both marks.
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Question 3 (c)

The majority of candidates were able to score at least two marks for this question as they

could use the information given. A few candidates thought that the land would be useful for
growing crops of yeast or for building the fermentation plant. Some candidates did not link
the crude oil being used to produce ethene.

(c) A country has large amounts of available fertile land.
It has no reserves of crude oil.
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene,

(3)

e Recouse . fermaottion 1S the besd—
nexrhodh 4o (ise |

ﬁ ResuitsP

us

Examiner Comments

This type of answer did not use the
information given in the question so
did not score any marks.

OO ResultsPlus

Examiner Tip

Use the information given in the
question.

(c) A country has large amounts of available fertile land.
It has no reserves of crude oil.
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.

(3)

- h.mdg ___________ fem‘ﬁ ot foort. fto. do. L.
. (Jaﬂ foo( Covfbéy
aloh:’c lr\aye, to.. S Fead .......... Mo B = (2 1 A
_______ ?.{QE e N

ﬁ ResultsPlus

Examiner Comments

This candidate has scored 1 mark for comparing the costs of the processes.
They have mentioned 'plenty of room to do it', but this is too vague. If they
had mentioned plenty of land to grow the crops needed to produce the
sugar for fermentation, they would have scored another mark.

GCSE Chemistry 5CH3H 01
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(c) A country has large amounts of available fertile land.
It has no reserves of crude oil.
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.

CAM@ \M \etmd le \rud &;\.\au‘.&i\q

%wdilﬂl:lem bss. aw@ﬁ Maeover, ik is nok. wealthy Han

o&l lpeuj o~ AON - oraable Mygw.«w)

ResultsPlus

Examiner Comments

This is a very good answer and scored
3 marks.

GCSE Chemistry 5CH3H 01
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sa«kedws»gqya
c/uclao& ALY )(ltmhlc,n_’- ..... Mkw&lhpm
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Question 3 (d)

Some excellent answers were seen to this question showing a clear understanding of the
term 'homologous series'. A few candidates just wrote vague answers such as they all end
in -ol or all contain the elements carbon, hydrogen and oxygen and these were not given
any credit. A few candidates were also confused between the hydroxyl group and hydroxide
ions. Some candidates gave an incorrect general formula, although the formulae for the
alcohols were given in the question.

(d) Ethanol is a member of the homologous series of alcohols.
The first three members of the series are
methanol CH,0H
ethanol C,H.OH
propanol C,H,OH

Use the formulae of these molecules to explain why these alcohols are members
of the same homologous series,

(2)

ResultsPlus

Examiner Comments

This is an excellent answer, scoring
both marks.

) ch‘.%_c,xf.ﬂ Q}.OPCI’\'\CJC\‘E{; o D D OO Shemy
Qe oS, Nee \aares Noe m_uu} ______ ISEWNY

Lo . 0O NASOEWS . O0d. Me.ae Novakla
S %eh (Total for Question 3 = 9 marks)

OO ResultsPlus

Examiner Tip

ﬁ ResultsPlus

Examiner Comments

This candidate did not score any marks
as 'contain the same elements in
different proportions' is not the same as
'have the same general formula'.

Use correct scientific terminology, such as
general formula' in your answers.
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Question 4 (a)

Many candidates scored one mark for knowing the meaning of 'dynamic' but far fewer
realised that the concentrations of the reactants and products do not change when the
system is in equilibrium. Common errors included: omitting the word 'rate' and stating the
forward and reverse reactions are equal, the amounts of reactants and products are equal

or cancel out and just describing a reversible reaction.

I = e = O Do R U= N mr—'cc\q\g,3

S Wiala pal e CﬂCbALE'LD\':um B CaCEN R0 OF e, Aorodera ol bockenortd

(a) Explain what is meant by a dynamic equilibrium.
(2)

}\ ..(f.)«_{(\c_\_ﬁ\.;(_.. e:_’..q\w)_u\\‘,\_n\ AADSS nS Q.. SENCrSYAQ.

FEACXION. . COusa@. oy . Ane.. . rearooks

ResultsPlus

Examiner Comments

This candidate has recognised that a reversible reaction is taking
place but has not explained the meaning of the word dynamic or
equilibrium, so has not scored a mark.

(a) Explain what is meant by a dynamic equilibrium,

U‘unc.rtuhmwmw 0\.

o

ResultsPlus

Examiner Comments

This is a very good answer, scoring both marks.

(a) Explain what is meant by a dynamic equilibrium.
(2)

ot %. . IR0 o . SQe. race

ResultsPlus

Examiner Comments

This candidate has explained the meaning of the word 'dynamic’
but has not explained 'equilibrium' so has scored 1 mark.
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Question 4 (b) (i)

Many candidates scored one mark for knowing the meaning of 'dynamic' but far fewer
realised that the concentrations of the reactants and products do not change when the
system is in equilibrium. Common errors included: omitting the word 'rate' and stating the
forward and reverse reactions are equal, the amounts of reactants and products are equal
or cancel out and just describing a reversible reaction.

(D) In Industry, the reaction between nitrogen and Nyarogen is arrectea by e conaitions
used.

(i) The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of
ammonia.

___________ Wou 00, }\ q\rw o PLEBILL would  lnccease dhe
Omc)wﬂ’ .............. o GANAN0010 pmd/wwd ________ 0 S

. uk{/r:j mpmbma e o

ﬁ ResultsPlus

Examiner Comments

This candidate knows that the yield
of ammonia will increase, but has not
explained why, so has scored 1 mark.

Examiner Tip

When you are asked for an explanation,
try to give a reason in your answer.

D) In maustry, ne reaction between Nitrogen ana nyarcgen 15 amectea oy tne conaions
used,

() The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of
ammonia.
(2)
af
ﬁ{?j/ﬁwﬂ/rﬂwrwf/y/ﬁmw AL %Ma/:z’ R .. X

Zhe... f’f” OB ....... AR yf e ePucsation.... ﬁ"dJ/éW/m(tM/ ......

ResultsPlus

Examiner Comments

This is an excellent answer, scoring
both marks.
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(D) IN INAUSTIY, TNe reaction Detween NITrogen and nNyarogen Is arected by e conations
used.

(i) The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of
ammonia.
(2)

A higher_pressure. . fovouwrs .. the. forward. exothermic. reaction. o there wowd

ﬁ ResultsPlus

Examiner Comments

This candidate knows that the forward reaction
is favoured and a higher yield of ammonia is
formed. Unfortunately, they have then stated
that 'equilibrium moves to the left' and this
contradicts 'the forward reaction is favoured'.
This answer was awarded 1 mark due to the
contradiction. Without the last sentence, it would
have been given 2 marks.

OO ResultsP

Examiner Tip

Check your answers carefully to make sure that
you have not contradicted yourself.

GCSE Chemistry 5CH3H 01




Question 4 (b) (ii)

There were some excellent answers to this question although some candidates showed a
misunderstanding of the link between the position of the equilibrium and the temperature
change. Many candidates discussed the effect of a lower temperature on rate of reaction
rather than on the yield of ammonia or stated that as the rate decreases, the yield would
also decrease. Contradictions such as 'the equilibrium moves to the right so the yield
decreases' were also common.

(ii) The reaction between nitrogen and hydrogen to form ammonia is exothermic.
The temperature used is 450°C.

Explain how the use of a lower temperature would affect the equilibrium yield
of ammonia,

(2)
A lower. femperatuce. . sO0UN.. prodoce. .. | €a3. Ammbiia

DUk k. woUAd b«:,f‘cbmr.

A
ﬁ ResultsPlus

Examiner Comments

Examiner Tip

Revise the effect of changing
temperature on the rate of a
reaction and on equilibrium.

This candidate has not understood
the effect of temperature on rate of
reaction or equilibrium, so has not
scored a mark.

(i) The reaction between nitrogen and hydrogen to form ammonia is exothermic.
The temperature used is 450°C.

Explain how the use of a lower temperature would affect the equilibrium yield
of ammonia.
(2)
R /> empecatise.. aauld.. (RLE0e V4 /mé/f:;/ AnmAUR...............
............................................... g A/mﬂff & cad A ceachon.. awaudd Le.. clower.

. =.oeachon. wwudd. Laks... éyef,c; xack. epue b Ao sm,....

<d\ A
Results¥lus 2/ +1US
Examiner Comments Examiner Tip
This candidate has scored a mark for the increased Read the question carefully and
yield of ammonia, however, they have not given make sure you are answering
a reason for why it increases. They have written the question that the examiner is
about the effect of lowering the temperature on the asking.

rate of reaction and this is correct. The question
does not ask about rate of reaction, so they do not
score a mark for that statement.

GCSE Chemistry 5CH3H 01
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(i) The reaction between nitrogen and hydrogen to form ammonia is exothermic.
The temperature used is 450°C,

Explain how the use of a lower temperature would affect the equilibrium yield
of ammonia.

_\‘\43 curlwl:]’ ______ l\a ________________ ! .%J L ' e o
UL rEAlkion caleages Leods - T« \d
Sf  TAAMOML O MA Twirase

<EP ResultsPlus

Examiner Comments

This is a very good answer, scoring both
marks because the candidate has stated

what happens to the yield and given a
reason.

Question 4 (b) (iii)

(i) Even at 450°C, the reaction Is very slow.

State what is used in industry to overcome this problem.
(1)

A I.r‘oNCa.balaa'b

ﬁ ResultsPlus

Examiner Comments

The majority of candidates knew that
a catalyst is used to speed up the
reaction and many also knew that

an iron catalyst is used. This answer
scored 1 mark.
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Question 4 (c) (i)

Although many candidates answered this question correctly, some tried to make it more
complicated by using the molar volume of gas to convert the given volume into moles or
treated the volume as a mass.

(c) (i) Calculate the minimum volume of hydrogen required to completely convert
1000 dm?® of nitrogen into ammonia.

ResultsPlus

Examiner Comments

This candidate has shown the correct
working and answer, so scored the mark.

(c) (i) Calculate the minimum volume of hydrogen required to completely convert

ol 1000 dm’ of nitrogen into ammonia. VOL = MASS « 7Y Mas§
mr Mo M, (n

ﬁ ResultsPlus

Examiner Comments

This candidate thought that 1000 g of
nitrogen was used and tried to convert
it into moles by dividing by the relative
atomic mass of nitrogen, so did not
score a mark.

Examiner Tip

Read the question carefully. In this
question, the volume of nitrogen is
given, not its mass.
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Question 4 (c) (ii)

It was encouraging to see a large number of correct answers with clear working. Some

candidates did not get the correct final answer but if their working was clear, they could still
achieve 2 marks.

R ATTIITIOTIIE 1S TEaLLEW WILTT EX0LESD TN aliul, riNw,, WO ITIaRe ariimionidim imrae,

]l
NH,NO,.

A mNI-L_l HNO, — NH,NO,

Calculate the mass of ammonium nitrate produced by the complete reaction
e & of 34 g of ammonia.

(Relative atomic masses H= 1.0, N= 14,0 = 16)
(3)

34
e wolesof NHg = t4x3ad N3 = 2

REM o MHMNO3 = 80

Man s §0x2x 160,

mass of ammonium nitrate produced = . ... [ (:-* O e @

ResultsPlus

Examiner Comments

This is an excellent answer, with clear
working, and scored 3 marks.

(3)
______________ oot TNHEET7 e
B L .
................ ottt fon NH g W P 3 T A
................ o Ay & T
‘ mass of ammonium nitrate produced = ... @

A
Plus @ ResultsPlus

Examiner Comments Examiner Tip

This answer has scored 2 marks as the If you find calculations difficult, you
candidate has correctly worked out the relative will score some marks if you show your
formula masses of ammonia and ammonium working and calculate the relative formula
nitrate.

masses of the relevant substances.
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Question 5 (b)

Many vague answers were seen to this question as candidates did not refer to the difficulty
of seeing the colour change and instead wrote about the speed of the colour change. A
common incorrect answer was that the indicator would contaminate the solution.

(b) Suggest why universal indicator must not be used in titration experiments,

(1)

eI Yo QCCLEEE | eNOOGIA.

ﬁ ResultsPlus

Examiner Comments

This is an example of one of the
vague answers that were seen and
did not score a mark.

A

2/ ResultsP

Examiner Tip

us

Write specific answers to questions. This question is
about titrations and you should know that an indicator
is used to find out when the solution is neutral because
it changes colour. Universal indicator has a lot of
different colours and there is no sharp change in colour
at the end point of the titration.

(b) Suggest why universal indicator must not be used in titration experiments.

./{3 it s a o pai... .. _ﬂ’uflﬂ Lalexr. Oédﬂjﬁ,zﬂifﬁ&ﬂ/
/¥ ﬁnduw_’/y Ohan Caid Colow”

ﬁ ResultsP

Examiner Comments

This is a very good answer and
scored 1 mark.
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Question 5 (c)

Many excellent answers were seen to this question. There were some very clear descriptions
of carrying out a titration experiment. Unfortunately, some candidates did not read the
whole question and they stopped their description when they had completed the titration.
This limited their mark to level 2 as they did not give any description of how to obtain
pure, dry crystals of sodium chloride. Some candidates were unfamiliar with the names of
the apparatus and referred to 'a tube with a tap at the bottom' instead of a burette. Some
candidates used Universal Indicator even though they had been told that it is not suitable
in the previous part of the question. Although many candidates mentioned repeating

the titration, only a small humber explained the importance of concordant results. Many
candidates did not mention the need to repeat the titration without the indicator before
evaporating the water to obtain crystals. Some candidates thought the crystals were
insoluble and used filtration to separate them.

*(c) Sodium chloride solution can be made from dilute hydrochloric acid and sodium
hydroxide solution.

Describe a titration experiment to find the exact volume of hydrochloric acid
needed to neutralise 25.0 cm?® of sodium hydroxide solution and how you would
use this result to obtain pure, dry crystals of sodium chloride.
(6)

L 10 WU =Y S P S FAOSZ..... (S B 25 UG -Y- CSTO

t«\.-ﬁd_mm(i.» .......... oo AN AAII R A e S ES e B S G Mo

SN~ W < I/ IR "= =0 . ~ TN X SO = VSRR 22X o G / A
A LL ke

de)wcLI-) _________ LADIGN.... 0. OGO LIS S S

LRSS qux_»]mn e s s s

R PR M or="c o N A= T CHNE W ECTo VU - X O O DD T T
UK =TI S T W 1=Y= BT € TE SN B 7 P27 (= O i IS SO

AWSe bt dodk é{m PSRN SRS AAG..
AN e \A..:« WAX g M SO e slacg A \oons,

At 8D DA G S Ps Yo WY O NP e S

ﬁ ResultsPlus

Examiner Comments

This is an example of a level 1 answer, scoring 2 marks. The
candidate has a limited knowledge of a titration experiment but
seems to have confused it with using a black cross to time the
rate of a reaction when sodium thiosulfate solution reacts with
dilute hydrochloric acid.
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*(¢c) Sodium chloride solution can be made from dilute hydrochloric acid and sodium
hydroxide solution.

Describe a titration experiment to find the exact volume of hydrochloric acid
needed to neutralise 25.0 cm? of sodium hydroxide solution and how you would
use this result to obtain pure, dry crystals of sodium chloride.

(6)

Puk e acid. inde. o burette and  the NaOH ..
Linte. . beaker. at the. ksew botom. Md the

Awens. colounless. . and . then. . measitre . Samisbesds the .
B woume or. HOL. peeded. Yo nguhaline  Haw & the . . .
_NaOH.  Wnen  the. . soluben.is. neutralived, .. |
o an _be. heated  ond... Hoe...waber... con.. be. ewmporated...
___________________ O FFThe_dIlé," Nalt ol shack Yo
scrgstallise. ﬂ ___________ La :,_Jc_l_:ﬁ_,___._____.mmoue. the NalCu.. ...
Lerom. the. heat  and. . olew. to. cool, . M ...

...................... Yormed

Wacx HCc + NaOH — NaCL + HZO

Examiner Comments

Examiner Tip

This is a level 2 answer, scoring 4 marks. The answer
does refer to the titration and how to obtain crystals,
but there is not enough detail about how to carry out

Learn all the details of carrying
out a titration experiment.

the titration experiment for it to be level 3.
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*(c) Sodium chloride solution can be made from dilute hydrochloric acid and sodium
hydroxide solution,

Describe a titration experiment to find the exact volume of hydrochloric acid
needed to neutralise 25.0 cm? of sodium hydroxide solution and how you would
use this result to obtain pure, dry crystals of sodium chloride,

(6)
. Frsdy, . 3 ek, Wi A% Aot bren. (sed. 40, 1Rmove. impuiticd.. BT ...,
Clean the, ppoic ok Lt the. AL bawt. vd... Dnce. . Al the. pipRiL- op..........

e lpod evthok & Spdting. Nexk, RN abureit  Wth e ydracianic acd, ..
Reaor -the velme. gou Sk (k. Ten plact. . ahide 818 under the burdk

I

Put.an. ndseator, Wk Phenolphta@lein, ints. the concay, fadk. S0 e, F30....
____________________ )Mb@nhammmwmi*smm&ﬂ.&mkmamw
ond. 8o Mk N it Appasimaidly, when. Waur. S, wil) be neikaligd......

ﬁ ResultsPlus

Examiner Comments

This candidate has written an excellent
description of carrying out a titration
experiment. Unfortunately, they have not
mentioned anything about how to obtain
crystals from the solution so was given level
2 and 4 marks.

OO ResultsP

Examiner Tip

Read the question carefully and make sure
that you have answered all of it.
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*(¢) Sodium chloride solution can be made from dilute hydrochloric acid and sodium
hydroxide solution.

Describe a titration experiment to find the exact volume of hydrochloric acid
needed to neutralise 25.0 cm® of sodium hydroxide solution and how you would
use this result to obtain pure, dry crystals of sodium chloride.
(6)

ey 0 QIpRHE. would. be used €0 Gocurately.. MEAMCL ... 28 Of SadiU. ...

Budup.. e, you. could..a dd._.m..____.__hl_.__md:.'ca,sag:......_reaflée__._ Ladium hydroxede ...
solwhon_( su.ch.ar_.__.mmmPthalm}._....whx.dm....._.__,M'....%f._._._ Col0A”.in.an..

Alodemacovrdled ... woy oun.a . white bl . S0 Ehat @y chongL (8 oonced .
KA - Towonds the end],.. 4.0 Shad be. added. . dep-by ~drcp.....
ket Mﬁmm{ﬁ% 4 Qpoat o Al fram ...
Dte | thak bms-beenadaedl- . Kepeak te expaondne.. 3. 6mes.anol ANd te........
A oman voune of. hyarochlont aecd .. reeded ... Anally, .. cepeok wiihals
e indicater.. using. t... mean woknme. of. .. hydrochionc accd.... This. Soluhion ...
Wil _oneain  sodum chionde  ond waker.  TO obbain). justRL Sodivm..........
chonde, e wakr on be. . enankd ol He . coddm chlenele . (fE £0...

7 — B

ﬁ ResultsPlus

Examiner Comments

This was a very good description of
carrying out a titration and obtaining
crystals so it was awarded 6 marks.
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Question 5 (d) (i)

Many candidates calculated the correct average of the titration results. However, there

were a significant number who took the average of all 3 results, rather than just the two
concordant values.

() State the volume of hydrochloric acid that must be used to calculate the
concentration of sodium hydroxide solution,

(1)
volume of hydrochloric acid = ... (l 2 83 ......... cm’

ﬁ ResultsPlus

Examiner Comments

This candidate has included the rough
titration result in the average, so has
not scored a mark.

A

ResultsPlus

Examiner Tip

When you take the average of titration
results, only include the results which
are concordant (very close readings).

(i) State the volume of hydrochloric acid that must be used to calculate the
concentration of sodium hydroxide solution.

(1)

volume of hydrochloric acid = ... 2w Zr.s. ....... cm’

ﬁ ResultsPlus

Examiner Comments

This candidate has scored 1 mark for
correctly working out the average of
the concordant titration results.
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Question 5 (d) (ii)

Many excellent answers were seen to this calculation, with working clearly explained. Some
candidates would benefit from more practice with questions involving concentrations of
solutions.

(ii) In a different experiment, 25.0 cm® of sodium hydroxide solution reacted with
23.2 cm” of 0.100 mol dm™ hydrochloric acid, HC.

Calculate the concentration of this sodium hydroxide solution, NaO!
mol dm-, AN
el Vv (3)

NaOH + HCl — NaCl + H,0

.................... L 3'2K0 T T
______________________ OO0
______________________________ 1 mde WmOHfor\QMrtM?b&imd’lf—tngCl
-1
.................................. ‘Z'leléﬁ:o'oqz&r}\o]&“-j B
__________________________________________ (-7_5_;%9) s A1 s o e RO R
concentration of sodium hydroxide solution = 0-:0928 .. mol dm™

us

Examiner Comments

This is a very good answer, scoring
3 marks.
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(ii) In a different experiment, 25.0 cm” of sodium hydroxide solution reacted with
23.2 cm’ of 0,100 mol dm™ hydrochloric acid, HCI.

Calculate the concentration of this sodium hydroxj;le solution, NaOH, in

mol dm™. Az ¥\°
At (3)
NaOH + HCl — NaCl + H,0
o Sedaim Vg Ao xA AL . voluumng. = 25-Qom”? Cone- = ? _________________________________
N QE MR Y = 0N G X MO 2 e
~ waole s

RO TN T+ J @ 205 S0 S ST K S ¥ ST e P 2 W - NUREIIP- T = [ of
SR
looO

I A Pt

___________ Cou QgY\i_Cr W‘TDW e sosenlo

Volimag_ 2.5 .0 a3
concentration of sodium hydroxide solution= ... mol dm™

ﬁ ResultsPlus

Examiner Comments

This candidate has scored 2 marks for the
working. They have calculated the number of
moles of hydrochloric acid and realised that
they need to divide this by the volume of
sodium hydroxide. They have just forgotten to
multiply by 1000 at the end.

Examiner Tip

Always show your working for a calculation as
it might be worth some marks, even if the final
answer is wrong.
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(i) In a different experiment,@iMMMreacted with

23.2 cm’ of 0.100 mol dm™ hydrochloric acid, HCI.

\ O )
Calculate theoncentration of This sodiumhydroxide solttion, NaOH, in
mol dm-3,

concentration of sodium hydroxide solution=_..................... moldm™

ﬁ ResultsPlus

Examiner Comments

This candidate does not know how to
calculate the number of moles from

a volume and a concentration, so has
not scored any marks.

OO ResultsPlus
Examiner Tip
Learn the formulae for calculating

amounts in moles for solids, gases
and solutions.
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Question 6 (a) (ii)

Although many candidates did know how to test for ammonia, there were many poor
descriptions. A significant number omitted to heat the mixture. A surprising number thought
that ammonia would turn blue litmus red or even bleach it. A common error was to place
red litmus in the solution with sodium hydroxide rather than in the gas.

(i) Describe how sodium hydroxide solution can be used to show that
ammonium ions are present in substance X.
(2)
B oo droside Solvhian Colo ke added Ao
osoestoxee X. 18 G onde ereciectode (S

ﬁ ResultsPlus

Examiner Comments

This candidate has not learnt the test
for ammonium ions so has not scored
a mark.

OO ResultsPlus

Examiner Tip

Learn all the tests for the ions that are
listed in the specification.

(ii) Describe how sodium hydroxide solution can be used to show that

ammonium ions are present in substance X,
(2)

Ada o few_drops of Sodium Inydioxide Joution to.
_____ Substance X md, if aamniwm 10N o pesent, o
white peecipitate Jhoatd {0, TO Mako Je thead. ...
G AWAMNINAWM 0N W) e calaiam i, a00 Mee

' dIox | . I pLaPtake Jhould rediyJohe
JOdewm%%\ﬂant\%’;m € PECDLALL Jnoy reo

A
ﬁ ResultsPlus OQ ResultsPlus

Examiner Comments Examiner Tip

This candidate has described the test Read the questions carefully.
for aluminium ions and has not scored
any marks as the question asks for
ammonium ions.
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(i) Describe how sodium hydroxide solution can be used to show that
ammonium ions are present in substance X.

b il e ik aat

(2)

ﬁ ResultsPlus

Examiner Comments

This candidate knows that the mixture should be heated and
has remembered that litmus is used to test for ammonia.
However, ammonia is an alkaline gas so the colour change in
this description is wrong and the answer scored 1 mark.

Examiner Tip

Learn the colour changes for litmus
in acidic and alkaline substances.

(i) Describe how sodium hydroxide solution can be used to show that
ammonium ions are present in substance X.

(2)

_________ AAA Sodiuse AKX AR 200 Yo the EsYan® ond
o\ Aserell & orarronia LQG\)D.(’JQ..‘P:OQUCQC{ and
dxow@ fye'a) \1\¥T\E>’PGE)QF B xoud fued Slve

ResultsPlus

Examiner Comments

This is a very good answer, scoring
both marks.

@ ResultsPlus

Examiner Tip

When you are asked to describe
a test, always describe how you
would carry out the test and the
observation that would be made.

GCSE Chemistry 5CH3H 01
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Question 6 (b)

A surprising number of candidates were unable to give the correct formula for the
hydroxide ion and an even smaller number were able to work out the formula for aluminium
hydroxide. However, a significant number of candidates did score 3 marks for this question.

(b) Aluminium ions, A", react with hydroxide ions in solution to give a white
precipitate of aluminium hydroxide.

Write the ionic equation for this reaction.
(3)

ACT 4 R0H 2 ALOH

& 9
ResultsPlus

Examiner Comments

Examiner Tip

This candidate has written the correct formula
for hydroxide ions so has scored 1 mark. If this
candidate had drawn brackets around the OH in the

Learn how to write formulae for ionic
compounds.

formula for aluminium hydroxide, they would have
scored 3 marks.

(b) Aluminium ions, AI**, react with hydroxide ions in solution to give a white
precipitate of aluminium hydroxide.

Write the lonic equation for this reaction.
(3)

Examiner Comments

This is an excellent answer, scoring 3 marks. The
state symbols were not necessary in this question.

IJ‘!

(b) Aluminium ions, Al”", react with hydroxide ions in solution to give a white ¥~ — F~ 77777~
precipitate of aluminium hydroxide.

Write the ionic equation for this reaction.

AL 4 OR™ — ALOH);
AL + O™ — Al (OH);

(3)

& T oo 3
ResultsPlus

Examiner Comments

Examiner Tip

This candidate has written all the correct formulae
so has scored 2 marks. If they had balanced the
equation, they would have scored an extra mark.

Remember to balance all
equations.
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Question 6 (c)

Candidates who had learnt the tests for sodium, potassium, iodide and sulfate ions carefully
were able to score full marks for this question. Only a few candidates did not know the
correct flame test colours for the cations. More candidates did not know the tests for the
anions and made errors such as using dilute hydrochloric acid to acidify the silver nitrate
solution to test for iodide ions or stated that a yellow solution would be formed rather than

a yellow precipitate.

Explain how, using chemical tests, the technician could find out if the substance
left in the beaker was potassium sulfate, potassium iodide, sodium sulfate or
sodium iodide.

You may include equations in your answer.

________ Gocr 40P 5 Sor e sour dgseent

ﬁ ResultsPlus

Examiner Comments

This candidate has given a number of tests that could
be carried out, but has not given the results that
would be observed from these four salts. This answer
was given 1 mark for carrying out a flame test.

OO Results¥lus
Examiner Tip
When you are asked for tests to identify substances,

describe how you would carry out the test and what
you would expect to see.

GCSE Chemistry 5CH3H 01
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Explain how, using chemical tests, the technician could find out if the substance
left in the beaker was potassium sulfate, potassium iodide, sodium sulfate or
sodium iodide.

You may include equations in your answer.

ﬁ ResultsPlus

Examiner Comments

This is an example of a level 1 answer, scoring 2 marks.
The flame test for potassium is correct. However, if you
use dilute hydrochloric acid with silver nitrate solution,
you will obtaing a precipitate of silver chloride.

A
S OO ResultsP

Examiner Tip

us

Use dilute nitric acid with silver nitrate solution to test
for halides.

Use dilute hydrochloric acid with barium chloride
solution to test for sulfates.
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Explain how, using chemical tests, the technician could find out if the substance
left in the beaker was potassium sulfate, potassium iodide, sodium sulfate or
sodium iodide.

You may include equations in your answer.

(6)
Rl oS = 2 1% & LV SN S L e § PO S = S PR A o3 S AP Dy S
..... B S L DK Bt N A b QL T ot o Y et (U o A N B e L 2
_____ ek tha . fekmasman. st o, b kbaenm.. A n g e
o, .M........{..|.;..m.‘_...........l'..c..s..!.-.............‘!.c:.l.'...m.............-..l..l..!\..'_..-_.;.(.u..4_.......\-“... B T A
b = P WS B TP NT VL VAR SN SCTS SO S 21 SV S TORY PO SPRRPRPIIE =P SieSp SN P S8 VR 1 PN
RPSPTNE SRRN S S TSNP Y WRX % SORT O 0 cU NS S G A0 A....L\l“&fr(n(pl- L PR L B

\!v( ...... B G 0 Mt o L)

s

Examiner Comments

This is an example of a level 2 answer, scoring 4
marks. The flame test for potassium and the test for
iodide are correct. However, sodium does not give a
red flame and the test for sulfate is incorrect.

A

OO Results#

Examiner Tip

lus

Learn the tests for all of the ions in the specification.

GCSE Chemistry 5CH3H 01
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Explain how, using chemical tests, the technician could find out if the substance

left in the beaker was potassium sulfate, potassium iodide, sodium sulfate or
sodium iodide.

You may include equations in your answer.
(6)

To. .ldm.f:i_g-..ﬁ...p..oE.c..;.si.u.m _an e L B o Slem.c ey k.. Aod. .

bhe selubion. bo..c. it bunien. buinet.. ono.ig the. slorctuiny. gelilae

by flarae. besk. Aogwin 0o bhe.selubion ko a glarme cndlg.
Che..glam.c. i nelloim [ owtn 0L onac.. khen.. . Sodivm oens. oG ..
§ ) *4y 3

Piesenk.. To ke st el e dide.. tons,.0dd. dilvte. nibric. eed.( bo

Seb. tid o mn..ﬁ.....C.w.b.crr\c\.fc:._....i.c,n..s.,J w0 e d. Silver
nbtake. Ls todine tons e present ..o Atllowm. .RLC A p.ibche. ..
Gl goten The cguabica . ol this .JAc:;A-I_: AﬁIf.s;.,
L.;._).E-l-j,._Ea_..t.c_\(:_._5 o.r. Slgehe 1ons,. __dd______!nj.d.._o.cMc.aia‘ha e be...
the Solubion. gollowed oy bevivem. chletide.. L. selgete iany. .

(R - | ;..eJt.a...Ls., Lkbe. .t o .(i o.b ebe c;jloo\r;um Y "‘jf' Cy ke f_....)f

5 AL

ﬁ ResultsPlus

Examiner Comments

This is a very good level 3 answer, scoring
6 marks. The candidate has written correct
identification test for the ions and has
even added a correct ionic equation.
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Paper Summary

In order to improve their performance, candidates should:

read all of the information in the question and use it to help them to answer the
question;

practise writing balanced equations, including ionic equations, for the reactions in the
specification;

practise carrying out calculations of the different styles in the specification;
revise the tests to identify the ions in the specification;

ensure that they can describe the different experiments that they have carried out in
lessons, including titrations.
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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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