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Q1.

This was very well answered on the whole, with the majority of responses giving a colour for
Universal indicator within the correct 'yellow / orange / red' range. In the few incorrect responses
seen either 'blue/purple’ or 'green' were commonly seen, confusing the colour with that for
alkalis or neutral solutions.

Q2. No Examiner's Report available for this question

Q3.
(a) (i)

Most candidates were able to state that the type of reaction when an acid reacts with a base is
'neutralisation’'. Commonly seen incorrect responses were 'displacement' or 'precipitation’.

(b) (i-ii)

Few candidates scored the 2 marks available. Most responses scored 1 mark only for part (i),
namely the method mark for '17.12 —17.02'. It was noted by the examiners that a surprisingly
large number of candidates were unable to subtract 7.02 from 17.12 correctly or divide by 2.
Whilst most candidates attempted part (ii), a large proportion of responses were incorrect. Many
just appeared to insert any number on the answer line - it was impossible to work out what was
their thinking. Occasionally, the error in part (i), could be carried forward to score the mark in
part (ii). The most commonly seen incorrect methods for part (ii), included multiplying 10.1 by 2
or dividing the answer in part (i) by 3 or 1000.

(b) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.

The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.

The sodium hydroxide is dissolved in water and the volume made up to 2 dm?>.

The results are
mass of container + solid sodium hydroxide = 17.12g
mass of empty container = 7.02g

The results are used to calculate the concentration of the sodium hydroxide
solution.

(i) Calculate the mass of solid sodium hydroxide transferred to the flask.

17-12 ~ 702 = [0

(1)

mass of solid sodium hydroxide = 5 '/ g

(ii) Calculate the concentration of the sodium hydroxide solution in g dm=,
(1)

Ontenbebion = mss = volome
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Results Plus: Examiner Comments

A very good example of rarely seen full marks answer, for part (i) - the correct subtraction,

namely '17.12 - 7.02" and for part (ii) - the correct calculation of the concentration, namely
(17.12 - 7.02)/2. The candidate has also written the correct formula for calculating the mass
concentration.

(b) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.
The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.
The sodium hydroxide is dissolved in water and the volume made up to 2 dm’.

The results are
mass of container + solid sodium hydroxide = 17.12g
mass of empty container = 7.02g

The results are used to calculate the concentration of the sodium hydroxide
solution,

(i) Calculate the mass of solid sedium hydroxide transferred to the flask.

(1)
T-0%
le 18 mass of solid sodium hydroxide = .1@.:1... g
(i) Calculate the concentration of the sodium hydroxide solution in g dm,
(1

X T T 11X T ST - X - W

R )

concentration of sodium hydroxide solution = & o). g dm™

Results Plus: Examiner Comments

A typical response seen for 1 mark only, for part (i) - the correct subtraction, '17.12 - 7.02"'. The
attempt at part (ii), namely calculating the concentration is incorrect.
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ib) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.

The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.

The sodium hydroxide is dissolved in water and the volume made up to 2 dm?,

The results are
mass of container + solid sodium hydroxide = 17,12g
mass of empty container = 7.02g

The results are used to calculate the concentration of the sodium hydroxide
solution.

(i) Calculate the mass of solid sodium hydroxide transferred to the flask.

. “-'Qj =102 9 =

mass of solid sodium hydroxide = U+

(ii) Calculate the concentration of the sodium hydroxide solution in g dm~.
m

concentration of sodium hydroxide solution=..........gdm™

Results Plus: Examiner Comments

Another commonly seen incorrect response - 0 marks. Looking closely at the response - the
calculation for part (i) is incorrect, since the masses have been divided and not subtracted.
here has been no attempt to calculate the concentration.

Q4.
(a) (i)

Most candidates correctly identified electrolysis.

(i) Give the name of this process in which substances, such as hydrochloric acid,
are decomposed by a direct electric current.
(1

demmpesibon.

Results Plus: Examiner Comments

A rephrasing of the question is not creditworthy.
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a) (Il

This question asked for this well known test in a slightly different way. It was well answered, with
"squeaky pop" a frequent response. Some candidates just stated "squeaky pop test", which is
rather lacking in detail as a description (but was credited). Some answers just mentioned "pop";
the fact that the question was worth 2 marks should indicate that this answer is insufficient. The
alternatives of the hydrogen burning or water being formed (allowed in this case due to the way

the question was phrased) were rarely seen.

Where the answer was incorrect there was confusion particularly with the test for oxygen -

“splint relights" - or just stating that the "splint goes out".

(i) Describe what happens when a burning splint is applied to a mixture of
hydrogen and air in a test tube.

Uhen 4
S-lu.rzh'j Fep oy

Vowrting  Splink s klere s

xﬂﬁ-u{.

bhe | nddromen  r lgeded,

Results Plus: Examiner Comments

(2)

A good, clearly written answer that even explains why a squeaky pop occurs.

Results Plus: Examiner Tip

ry to spell words correctly!

(i) Describe what happens when a burning splint is applied to a mixture of
hydrogen and air in a test tube,

The buming st WAk g0 ouk..

Results Plus: Examiner Comments

he candidate has not learnt the gas tests.

Results Plus: Examiner Tip

(2)

ests are an important part of Chemistry and often feature in exam papers.
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(b) (iii)

This part was well answered. Most candidates knew that the indigestion remedy neutralised the
acid (although poor terminology let some down - the remedy "breaks down" or "dissolves" the
acid).

Many candidates also knew the remedy was an alkali/base or that the acid was in excess. In fact,
some answers covered three or four of the available mark points. It was a pity that some
answers knew about neutralisation but stated that the pH would be lowered. Incorrect responses
often seemed to reflect advertising - cooling, calming or soothing the acid. Others did not read
the question and referred to functions of the acid - aiding digestion/ breaking up food or killing
bacteria.

(i) Explain how an indigestion remedy works when it cures acid indigestion.
(2)

on u»d.l.g.utj.m mdm&am,m
K tom when there (8 o much actd, uv tha Stomach .
The ontacids noutrelise the excess Stomach ocid .

Results Plus: Examiner Comments

A well expressed answer.

(iii) Explain how an indigestion remedy works when it cures acid indigestion,
(2)

: ?ﬁe,ﬂfﬂ’iezj; Clecss the. é::@. F bhe. Geid
s o e s _

Results Plus: Examiner Comments

his answer is not worded correctly to allow credit - what do 'clear' and 'build up' mean?

Results Plus: Examiner Tip

Use scientific terminology in your answer - in this case, neutralised and excess.

Many answers scored one mark for water which just needed to be transposed (although a

STEMUP.CO.UK


https://stemup.co.uk

significant minority did not include water as a product). Most candidates did not recognise that
nitrates are formed from nitric acid, so naming the salt was a good discriminator. A very large
number just gave "salt". Other incorrect responses included magnesium nitric, magnesium acid,
nitrogen oxide, hydrogen or oxygen. Some answers gave too many products, when the answer
space clearly indicated the correct number.

{c) Metal oxides react with acids to form a salt and water.

Complete the word equation for the reaction of magnesium oxide with nitric acid.
(2)

magnesium nitric | CCIJ’-!‘(:,

L E
oxide acid N ) <.

__(Total for Question 1 = 9 marks)

Results Plus: Examiner Comments

he most common answer to this question.

Results Plus: Examiner Tip

Remember that the salt formed depends on the acid used.

(c) Metal oxides react with acids to form a salt and water.

Complete the word equation for the reaction of magnesium oxide with nitric acid.
(2)

magnesium it | mMa @aed bin i XY < en
oxide acid n Lk rale
|
__(Total for Question 1 = 9 marks)

Results Plus: Examiner Comments

here were examples of correctly identified salts.

Results Plus: Examiner Tip

It's a pity that the candidate has completed the hard task of identifying the salt but has not read
the question where water was given as the other product. The examiners give lots of clues in the
questions.
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Q5.

(a)

Many candidates scored here as they knew that magnesium nitrate was one of the products of
the reaction. However a minority of candidates could also state that water and carbon dioxide
were also formed.

Some incorrectly gave salt instead of magnesium nitrate.

More students gave only gave one additional product so failed to gain full credit.

1£])

N A YAt kel Y Codan. aeid

Results Plus: Examiner Comments

A good answer that scored both marks.

Results Plus: Examiner Comments

his candidate gave just the generic answer to the question and did not link their knowledge to
the question posed.

Results Plus: Examiner Tip

Remember to link your knowledge of chemistry to the context given in the question.

o
o ag¥im fibke  and | Codon Dioxick

Results Plus: Examiner Comments

his response gained one mark for showing an understanding that magnesium nitrate and one
other product (carbon dioxide) was produced, full credit was not awarded as they did not state
that water was also produced.
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I —

(b)(ii)

Again, students showed a better understanding of how to balance equations than in previous
sessions. Many students gained credit for their knowledge of correct formulae of either the
product or reactants or both. Many provided a correct balanced equation as a result.

ZnO ZHU ZnC| #H Q QO B

Results Plus: Examiner Comments

An excellent answer which scored full credit, state symbols were not asked for and so were
ignored.

(c)

It was pleasing to see that the majority of candidates were familiar with this practical and had
obviously carried it out, or at the very least seen it, as some very good explanations and
diagrams were seen. However, many candidates lost marks as they did not fully address the
question posed. Some candidates gave a fantastic description of how to set up the equipment
including a detailed diagram but then failed to explain how they would test for each of the gases
produced. Others gave an excellent description of how to test for the gases, including good
detail such as damp blue litmus turning red before bleaching, instead of just stating litmus paper
turned white, but then failed to describe how the experiment could be carried out. Some
candidates gave incorrect methods for the tests such as using a glowing splint instead of a lit
splint to test for hydrogen and some just stated that the squeaky pop test should be used, which
did not gain credit.
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Eluctrotyris B¢ fhu process of breaking down iomic subttenws Wk
St by patied dichiity Brough it wing o direet wrrent. To breok
Ahig Subdangt  down, wo wit Awo r.mtnn;-b vodt and o bt for
taih, That Jhould alee be @ cortong W'Ht """ﬂf'tt“ ?b Hﬂlﬁﬂigﬁ.‘i P fows
Pow. Thar are fwo tlechodt i M e o i€ porffive aud e
oty it vgaohye) Wen e dinet cumed 15 ordh Hhy hydrdiaic 00d
aheutd be supeated , Chloe 8 fom onta poyiive ehchnde. nd hydrogua

i formd o A rugofive tothode, T porivy chard dlom mong

* o ngofive tlufinde and gom elichons and aee g reduted. The

negetively . hnadid . dtonk mow® o T potitwe tledhwdly and o
tacheay o fuy wo oxidieed.

Results Plus: Examiner Comments

In this response, the candidate has given a good description of how the apparatus can be used
to electrolyse the hydrochloric acid. However they have not fully addressed the question as they
are also asked how the gases produced can be tested, and this has not been covered in the

answer.

Results Plus: Examiner Tip

It is important that you address all parts of the question posed. Always re-read the question,
followed by your answer to check that your answer is relevant to the question posed and that
you have addressed all the appropriate points.

Por Ure hdwlont acd inte be Cotsbar 4pd & 0a a flat
Sudnce, P e o Cotbes (obs 1% Gt onbrinar Wl Striste

by o Cempitand or comettiny stely, Connesk the Olechity o G
g 2. One. 5. a Nesabive (2d s o004

288 ool \walah Y (erdkion,.
A3 foskive, Tre e t chloing \vaill go o bhe. sfporiée Cheed

2l The nydrgn wil ge R Oe nessive ol ad e Chlonrel
WA 4o o Br pesieive, Then QK sime indicaknr in Ve add and
the hodwaen + chlodne will Chase cdlowr Ty Cow we acdic or alal,

—
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Results Plus: Examiner Comments

his candidate has given a description of how the apparatus can be used to electrolyse the
hydrochloric acid which gains credit. However the tests for hydrogen and chlorine are incorrect
so do not gain credit.

olireck N : redf)
y >
O B CUNVMN LAY

dog .....ME.QL...M hwo.

Lowbon.. O ﬂvm iy Y reds

& bt Ting. wr@vwm{gmm
oot o 5Ww~;vrpm o st tuke.
a;z dydinog (:‘44 WU recte. O dpe
..... cqueany pep'. ' The tek fer e O
ot e wud bleachk c{wf’u.p Ubnaind
pAper. funn. blae Lo ke .

Results Plus: Examiner Comments

his candidate gives a good description of how to carry out the experiment. The diagram is

useful and helps inform the candidate's answer. The response then goes on to describe the tests,
chlorine is described correctly and gains credit. Because of the error in the description of the test
(glowing splint) for the hydrogen test, credit could not be gained for this part of the answer...
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{6)

‘Hﬂ}fUHDi‘-L Cu’.d r;.\i,!thu‘ltgk

FlECRONSS . e ae

T)L
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ui d":}ﬁ'ﬁ% X RN VI Y

o sk foc \uﬁﬁqb&% m\ﬂm\l\'iﬁu‘s}f e \"h.!, “4*‘ ng
A g M o sopeafRe pop,  Thun  had0oen s present

Results Plus: Examiner Comments

A very good answer that scored the full six marks available.

Q6.
(ii)

This question was generally poorly answered. The majority scored a mark for some mention of
fizzing/bubbles etc. but responses mentioning the solid disappearing were rare. A few mentioned
there would be a colour change but did not state the colour. Some thought it would change from
green to black - possibly thinking about heating copper carbonate to form copper oxide. Only a
minority of candidates scored two marks and finding an answer containing the correct colour of
the final solution was indeed a rarity. Many candidates thought they could name the substances
formed as their answer e.g. 'Carbon dioxide would be formed'.

STEMUP.CO.UK
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Describe what you would see when copper carbonate powder is added to
dilute sulfuric acid.

(2)

Results Plus: Examiner Comments

Marks were obtained for bubbles (1) and the copper carbonate disappearing (1). The majority
just made comment about bubbles or fizzes.

(i) Acids can also be neutralised by metal carbonates,

Dilute sulfuric acid is neutralised by copper carbonate as shown in the word

equation.
copper sulfuric copper carbon
+ water
carbonate acd  sulfate T dioxide

Copper carbonate is a green powder,

Describe what you would see when copper carbonate powder is added to
dilute sulfuric acid.

(2)

Results Plus: Examiner Comments

Marks were given for the correct colour seen - blue (1) and for fizz (1). Only a very small number
wrote that a 'blue solution' forms.

Results Plus: Examiner Tip

Questions like this ask for observations that are made. Look at the information that is given in a
question. Giving the names of substances that are formed (eg carbon dioxide) will not gain
credit.

STEMUP.CO.UK
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Q7.
(b) (i)

Most candidates gained credit for their answers, scoring the 1 mark available for simply stating
‘gas’.

(b) (ii)
Most candidates gained credit for their answers.

{ii) State the meaning of the symbol = in the equation.
(1)

Reversible eacton.

Results Plus: Examiner Comments

his response was the most commonly seen correct answer for the 1 mark available.

(ii) State the meaning of the symbol = in the equation.
(1)

Results Plus: Examiner Comments

A typical incorrect answer, where the reversible sign was confused with simply an equal sign, so
does not score.

As expected, most candidates gained credit for showing both the correct reactants and products.

Occasionally, extra incorrect products, namely '‘carbon dioxide' or '‘water' were given, so only 1
mark was scored.

Unfortunately, spelling errors were all too common, especially when the compounds were given
in the question.

(c) Some ammonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word eguation for this reaction.
(2)

AMMONLA +_SUlpur(c aad —2 0mman(wm sulpate

Results Plus: Examiner Comments

STEMUP.CO.UK


https://stemup.co.uk

Both the correct reactants and products have been given, so this response was awarded the 2
marks available.

(c) Some ammonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word equation for this reaction.
(2)

AMMon (9. ¥ Sulfunc gcid. =2 ammoniwm. SulcoLe t \korel

Results Plus: Examiner Comments

A typical 1 mark response for showing the correct reactants only. The right hand side is incorrect
since 'water' has also been added.

This question was well answered, with the majority of candidates clearly understanding the role
of a fertiliser, to score the 1 mark available.

The most common correct answers referred to increasing the rate of plant growth or the addition
of nutrients / mineral salts to the soil.

Where some candidates failed to score, the main misconception was to confuse fertilisers with
pesticides or herbicides.

A typically seen correct response for 1 mark.

{d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields,
(8]

r:amur‘-a usSe C\cr't:.ﬂ'ﬁ,f_fs_. an Heehr Q'.g,ld's ‘e =peed up
the Growndy coke of | trew  cops and ports,

Results Plus: Examiner Comments

A typical correct response referring to 'speed up rate of growth', so this was awarded 1 mark.

(d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields.

(1)

To
LA ‘h..

Feem oy

(- EL_"_ - N

' b i,

o0 s,

S0 da,rvw%u
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Results Plus: Examiner Comments

A common misconception, namely to confuse insecticides and fertilisers, so this response did not
score.

Many candidates were unable to recall 'burette’, and simply confused a pipette with a burette.

Of those candidates who gained credit for this item, invariably the word was spelled
phonetically, this was in most cases sufficient to gain the 1 mark available.

(e) (ii)
Few candidates gained the mark for this question.

Where correct answers were seen, credit was invariably for 'indicator' alone, or 'methyl orange'
or 'phenolphthalein' (or a phonetic spelling which was more or less correct).

The most common incorrect answers referred to 'Universal Indicator'. It needs to be stressed to
centres that Universal Indicator solution is an inappropriate indicator for titrations.

(i) State what is added to the sulfuric acid to show when it has been neutralised

by the ammonia solution,
(1)

/“{Qﬂ\\j\ CJFC')J%E’_ :

ITatal far Muastinn 1 = @ rarkel

Results Plus: Examiner Comments

A typical 1 mark response for a correctly named indicator, namely 'methyl orange'.

(i) State what is added to the sulfuric acid to show when it has been neutralised
by the ammaonia solution.
(1)

UnieSal 10dicator.

Results Plus: Examiner Comments

A very commonly seen incorrect response. 'Universal indicator' does not score.

Q8. No Examiner's Report available for this question

Qo. No Examiner's Report available for this question
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Q1l0.

(i) This part was answered well by most. Equipment to measure volume was well known. It was a
little less common to name a balance for the base, with some incorrect responses mentioning
pipette or burette, thinking that the base was a liquid.

(ii) Candidates must learn the colours of indicators - many had not.

(iii) A good number of answers explained the increase in pH being due to more OH" ions or fewer
H* ions, but a smaller proportion referred to the H* ions reacting (with OH ions) or being
neutralised. A number said there was an excess of OH™ and gave the impression that there was
still the same number of H* as at the start but they were outnumbered by the hydroxide ions
indication a lack of knowledge that neutralisation was taking place. Some did not use 'ions' but
referred to hydrogen atoms or particles.

Q11.
(ii)

This question was very well answered on the whole with the majority of responses scoring at
least 1 of the 2 marks available.

Most commonly correct responses referred to keeping the 'amount or volume of acid' the same
and keeping the 'concentration of acid' the same. Often incorrect references to time were made
which was ignored by the examiners.

(ily State two variables, apart from the mass of the metals, that should be
controlled in this investigation.
(2)
e bal .

X.EaCk N

2. Gt %&m fopaR s

Results Plus: Examiner Comments

A typical example of response which did not score.

he amount of metal has been mentioned but, while true, this is repeating the stem of the
question, so did not score. The time is ignored.
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(i) State two variables, apart from the mass of the metals, that should be
controlled in this investigation.
(2)
LA YO T VIR o (LUR W o VOR[N ALVIGRTUR W ALK CH S UGN C LIRTO NN 0 YOO
2 Pnd rne  Lanlentianen  of vt oA g i

A L R N T L o Yo o

Results Plus: Examiner Comments

A typical example of a fully correct answer.

Keeping the amount and concentration of the acid are the two variables that should be kept the
same.

(iii)
This question was well answered on the whole with most responses scoring the 1 mark available.
The majority of correct responses referred to 'copper not reacting' to score the mark.

Often in those responses which did not score, answers incorrectly referred to copper being a
‘transition metal' or 'not having enough electrons', showing little understanding of the reactivity
series of metals.

(iv)

This question was very well answered on the whole with most responses scoring at least 1 of the
2 marks available.

Most candidates were able to recall the correct state symbols for the two products in the given

word equation. Although, lower case symbols are expected, the use of upper case symbols was
credited.

Q1l12.

(a)

This was very poorly answered on the whole. Most candidates failed to score or had no idea what
was required for the 2 marks available. Many simply repeated the stem of the question or
confused the reaction for a precipitation reaction and incorrectly suggested filtering the product.
The reaction of acids and bases is clearly covered in the specification. However, from the vast
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majority of responses seen, it was clear that candidates from most centres may neither have
carried out this particular practical nor that of the preparation of a similar soluble salt.

Aqueous Solutions

6 (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.

The word equation for the reaction is

magnesium sulfuric magnesium

x +
oxide acid sulfate S

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare
a sample of pure magnesium sulfate solution.
(2)

magnzssﬁunm.(mh salubion can b . moda by recckisg Mognesum.
oxiele wridh Mg. Audyric ccicl

Results Plus: Examiner Comments

A typical incorrect response, where the stem of the question has simply been repeated, so this
did not score.

Aqueous Solutions

& (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.

The word equation for the reaction is

magnesium sullfuric - magnesium

+ ater
oxide acid sulfate b

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare

a sample of pure magnesium sulfate solution,
(2)

T rtGhes,bm  ChIHE LS ke haF<
Cep Safforre GC/H Zee A 1dEH. Goa.
G leer bl Fre  CACS Lafs  Gid dge
[CEt Litig [tre  pcuiecion Suiére

Results Plus: Examiner Comments

Although filtering is suggested, this did not score since it is clearly implied that the solid, namely
magnesium sulfate, is a precipitate and that this is being filtered, as opposed to excess solid
reactant, magnesium oxide.
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Aqueous Solutions

6 (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.
The word equation for the reaction is

magnesium sulfuric magnesium

+ water
oxide acid sulfate

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare

a sample of pure magnesium sulfate solution.
(2)

ﬂ‘%’ e bvxded.  foglbher.  Oind. YN
heaked . ouwcl . LilHaA .

Results Plus: Examiner Comments

A rarely seen response, in which the 'filtered' could be credited, so this scored 1 mark.

Most candidates were able to score at least 1 of the 2 available marks, typically for stating the
correct formulae of the reactants in this balanced equation as given in the stem of the question.

(b) Magnesium carbonate, MgCO,, can be reacted with dilute sulfuric acid, H,50,, to
form magnesium sulfate, water and carbon dioxide,

Write the balanced equation for this reaction,
(2)

Moy COs  + Ha 30 = N5504. * He O + COz

' I'"lq_,‘ R - ®
' c .
* (] 3 - @
L H L
' 3 o~ ©

Results Plus: Examiner Comments

A typical example of a fully correct answer for 2 marks. Although, not necessary, this candidate
has clearly checked the balancing beneath.

(b) Magnesium carbonate, MgCOr can be reacted with dilute sulfuric acid, HES{)‘, to
form magnesium sulfate, water and carbon dioxide,

Write the balanced equation for this reaction.
_ AMge0y + HyO 1T CO;,
A TMgL0, +1H,504 —> Magres

(2)

STEMUP.CO.UK


https://stemup.co.uk

Results Plus: Examiner Comments

Although the correct formulae of the reactants reactants and products have been shown, the
incorrect attempt at balancing, limited the score to 1 mark only.

This was particularly well answered by candidates, with many fully correct responses seen,
gaining the 2 marks available. Most candidates correctly subtracted the correct masses or
gained credit simply for the working and pleasingly were able to work out the concentration.
Many candidates simply completed the table correctly, as opposed to using the space provided
for the answer and working. This was also perfectly acceptable to score full marks.

(d)

Although many candidates knew little about hard water softening, over half of the responses
gained at least 2 marks (Level 1), mainly in recognition that temporary hardness can be
removed by boiling. In several cases, flawless answers were seen, with excellent descriptions of
the methods needed to remove hardness from temporary and/or permanent hardness given by
candidates, coupled with detailed explanations, so these scored the full 6 marks (Level 3). Minor
errors often seen included simply mentioning 'heating the water' rather than explicitly boiling. In
many cases candidates simply misread the question and described methods of testing water
hardness, rather than removal, so were unable to receive credit for their responses.

*(d) Some dissolved solids cause hardness in water
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness.
Mot all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method removes.

i ons “
Dome. areas 0f the.(ountny coria. dissolved. colluwm (Co*) oo (Hq“)
MOGALSLLAM . LONS.. Y. thair top Woker .ond .15 the . preSence. o thdse  ons
whuch.. determungs.. e hordness. of. wooker. Hordness o0 woker. con b permanand)
of... bemporarys; .. tempocasy. hOSONSSS . WOKRE. 15 caused. by, dissolved
calcwin hydsogen Coshonate and{or ragnesiuun . hydrogencasbonake.  Only
Lun,pofmxj hardngss wn wolec  Con. be reroved or. . Soflensd b‘fﬂ bhe
method of . bodling ;. although.  this . prowss waves  behund . Lmescale,
Permarent howdeuss 0. woker  cannck be  Softened. by the. process
of bmbmg- but,. k. can be  sobteoed theough. e use of...on
o exchange o5, WSt using - on.wn - exthongg. resw. 1o
soften. waker,  the . permonontly  hoardensd waker. s possed
though the o0 ecchangt. resun ond . order bo. remove  bhe
hardness,  the. dissolved (o' ond N\%"" ons ore  swopped of
e kchanged for....sodwm . Long.
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Results Plus: Examiner Comments

An excellent example of a Level 3 response. Both the methods of removal of temporary hardness
by boiling and for permanent hardness using an ion exchange resin have been described, but
importantly explained to gain the higher Level 3 score.

*(d) Some dissolved solids cause hardness in water,
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness.
Not all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method removes.

per _________ tmg ____________ and tampar”ar‘g _hardness.

. lemovued b(j boilng . AN exampie

kepaporany hardness 5 lmesale,

“This 45 gomd oNn  ketfles , even
_though  the  kebtle cets pocled

....... the livescale. Stays.... put..

Results Plus: Examiner Comments

Only lines 4 and 5 of this response are creditworthy for '‘temporary hardness... removed by
boiling'. This was sufficient for a typical Level 1 answer and was awarded 2 marks.

*(d) Some dissolved solids cause hardness in water.
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness,
Mot all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method remaoves.

(6)
fg e s it’nparor Lwdﬂm b can éfi o
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Results Plus: Examiner Comments

his response makes a reference to the removal of temporary hardness by boiling and the use of

ion exchange resin for the removal of permanent hardness, with boiling not being enough for
permanent hardness removal. This description is detailed and is sufficient for Level 2, so was
awarded 4 marks. There is no explanation given to support a higher Level 3 (5-6 marks) answer.

Q13.

The response to this 6-mark was very disappointing. Over half the candidates could not score a
single mark, with the majority of the weaker candidates leaving a blank space. Only a quarter of
the candidates produced a level 1 response. Confined to the more able candidates on this paper,
very few produced a level 2 answer and a similar number giving a level 3 answer.

A level 1 answer involved making solutions of the reactants and mixing the solutions. Of those
that recognised the starting materials were solids, many wanted to dissolve them in hydrochloric
acid. For this step we were not sure why this was needed. Many candidates also thought the
reactants needed to be heated and melted, rather than simply dissolved in water, before mixing.

A level 2 answer developed this a little further by filtering off the precipitate. Candidates'
explanations of filtration and drying were generally good if unsupported by a wider grasp of
practical chemistry. A level 3 answer required the idea of drying the precipitate, hopefully having
washed it with water before drying.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate.

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.
6]
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you can . puk-thy banim chlonde crystaly ard the
sl hwgb;fa Cu Ls o dilule ety cul‘( Hucjm&
cb/sgﬁ(,ve \;)é{{u,lic 2y (Lt .‘I-tiJ.LL{"-XM Cas ﬂuﬂ m’ )
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LLILLL\ Sct_ an H'LL _A{, 2/ Pogal and e pure C{\fy ﬁru“'-fa{ag
LtuW] S,MJUGL& l.,«..ll/L awe aﬁrsl'f"ueﬁh

Results Plus: Examiner Comments
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his was judged to be a level 2 answer. The candidate had indicated how the precipitate of
barium sulfate could be made, but lacked detail. The precipitate was then filtered to obtain a
'pure dry sample’, but the washing and drying parts of the process were not detailed. Overall a
good answer at this level and 4 marks were given to this answer.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate.

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.
(6)

P—Hf-- beajium thlerdl 1ate a ST tﬂb‘,nf".l{ ALitt A Lath
distilled vsat™ . Make Satg s oisSelu Ly vty thi
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Results Plus: Examiner Comments

A level 3 answer. This was considered to be a very good answer at this level. It contained the

principles of making the solutions, mixing to form the precipitate, filtering and drying the
product. Not a perfect answer as the washing process was not present, but a level 3 answer does
not have to be perfectly correct answer. There was sufficient for 6 marks to be given.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate.

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals. ©
Diloke tre crystals and Mix fogetney. the.

barvm MWeflde ond Sodivurm. in (o etdec
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faper Yoy us.—‘in3 afunne . Once (efr Wik the paviom
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Results Plus: Examiner Comments

Again another level 3 answer. This is not a perfect answer but still has sufficient detail of the
steps involved to create a sample of the product. 6 marks were awarded here.

*(¢) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.
(6)

ok Hee  loofivad Suabele o A beske bube.
acdd . Senae b\jdmch{uu otCied .. eneN . Ak
Haean lf@%&f , Haen .. droun obE. Hie. aciol-

Results Plus: Examiner Comments

Many answer to this question included the idea of mixing either or both of the reactants with
hydrochloric acid, but this step was not explained by the candidates. There was nothing in this
answer to credit and so it scored 0 marks.

Results Plus: Examiner Tip

Practice answering the 6-mark questions. To achieve good marks on these questions there has
to be a reasonably detailed description or explanation that the question is requiring. Avoid
rewriting the question; there is no credit for this.

Q14.
(a) (i)

It was clear where candidates had been given practice in working out the formula of ionic
compounds from the ions present. About half of the candidates achieved the correct formula;
many of those who did not score left it blank presumably because they did not know what to do.
Errors seen included multiplying the symbols of the elements by the magnitude of the charge in
some way, for example Ba,S0O, and Ba,S,03. Also penalised was not giving the 4 as a subscript
as in BaS0O4.

(a) (ii)
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There were some good and valiant attempts at this, but many poor attempts were seen. The
majority of candidates missed the point about atoms having lost or gained electrons. There was
much confusion with metals and alloy-type descriptions. In addition, many described loss / gain
of electrons but lost the mark by putting the answer in terms of 'an element that loses/gains
electrons'.

(i) Give the meaning of the term lon.
(1)

Where.  an  cltom é‘r'f}xﬂg{ loges or
GmS.  an  atem in  lUe ocutd Shel

Results Plus: Examiner Comments

A careless mistake has cost this candidate the mark. This answer was given 0 marks.

(i) Give the meaning of the term ion.
(1)

4 COMPoeric’ hrch Har a  Nigrl

Dol IAT apg PEZ (NF Pé‘//?c‘ ang. coneectS
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Results Plus: Examiner Comments

It looks like this candidate was trying to describe an ionic compound rather than an ion. 0 marks
given.

(ii) Give the meaning of the term lon.

(1)
B Tan S whan  d2—omes G elamouts.
\eses  ar %-:a:ma Oded  \eCtonS. YO \cecone c-_k\w%zol

Results Plus: Examiner Comments

Another careless mistake has cost this candidate the mark. The answer had to be in terms of an
atom losing or gaining electrons. 0 marks given.

Results Plus: Examiner Tip

Know how ions are formed and know how to use the formulae of ions to be able to work out the
formula of an ionic compound.
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(b)

There was a pleasing number of 2-mark responses for this stage of the examination paper; the
biggest fault lay with the candidates not explaining 'insoluble' and just repeating that part of the
question in their answer, for which there was no mark. This question was a good discriminator as
it allowed the more able candidates an opportunity to compile a set of linked points. The
majority of those that did score a mark here was for indicating that the barium sulfate could not
be absorbed into the blood system.

Some candidates tried the argument concerning the percentage of water in our bodies: "about
70-80% water in our bodies and as there's so much it won't be harmful”. There was occasional
reference made to it reacting with stomach acid and/or being neutralised therefore not harmful
or barium sulfate dissolving into water and becoming safe.

Explain why It is safe for the patient to have barium sulfate in his body.
(2)

Beause bariwn sulfateis indoulle it vatoy
b body (annck aboovd Tt 50 it passes shreupint
throvgh (usiry no_homs..

Results Plus: Examiner Comments

his was a good answer and scored two marks: for the body not able to absorb the barium
sulfate and that it passed straight through causing no harm. The first line would not have
attracted a mark by itself as this was a repeat of the question.

Explain why it is safe for the patient to have barium sulfate in his body.

(2)

Tre loody cloes ot cligest # loanum -
£ passes  Stzyght  darogh dhe '@o%j.

Results Plus: Examiner Comments

1 mark for stating that the barium sulfate passes straight through the body.

Explain why it is safe for the patient to have barium sulfate in his body.
(2)

Ie IS fge B NS00 S A ke, Sa it il
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Results Plus: Examiner Comments
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No marks for the first line, but the second line scored a mark indicating that the barium sulfate
would not be taken into the blood stream. The majority of the answers that scored on this
question were similar to this.

Results Plus: Examiner Tip

Explanations usually carry two marks, but sometimes three. So 2 linked points need to be made
when answering questions of this type.

Rewriting part of the question does not gain credit. Take care to use scientific terminology in a
correct context.

The response to this 6-mark was very disappointing. Over half the candidates could not score a
single mark, with the majority of the weaker candidates leaving a blank space. Only a quarter of
the candidates produced a level 1 response. Confined to the more able candidates on this paper,
very few produced a level 2 answer and a similar number giving a level 3 answer.

A level 1 answer involved making solutions of the reactants and mixing the solutions. Of those
that recognised the starting materials were solids, many wanted to dissolve them in hydrochloric
acid. For this step we were not sure why this was needed. Many candidates also thought the
reactants needed to be heated and melted, rather than simply dissolved in water, before mixing.

A level 2 answer developed this a little further by filtering off the precipitate. Candidates'
explanations of filtration and drying were generally good if unsupported by a wider grasp of
practical chemistry. A level 3 answer required the idea of drying the precipitate, hopefully having
washed it with water before drying.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate.

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.
(6)
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Results Plus: Examiner Comments

his was judged to be a level 2 answer. The candidate had indicated how the precipitate of
barium sulfate could be made, but lacked detail. The precipitate was then filtered to obtain a

'pure dry sample', but the washing and drying parts of the process were not detailed. Overall a
good answer at this level and 4 marks were given to this answer.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate,
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.
(8)
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Results Plus: Examiner Comments

A level 3 answer. This was considered to be a very good answer at this level. It contained the

principles of making the solutions, mixing to form the precipitate, filtering and drying the
product. Not a perfect answer as the washing process was not present, but a level 3 answer does
not have to be perfectly correct answer. There was sufficient for 6 marks to be given.
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*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals. o
Oioke the crastals and mix kogetneyr. the.

bardum MWefide and sodivm.in (o eldec
o actdic Soluon of Wdka, mix. wetl,
fhen  Hiller. e Sobstonce Formed arooawn & After
fager Yoy vting afunne . Once (efr Wik Ghe loariom
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Results Plus: Examiner Comments

Again another level 3 answer. This is not a perfect answer but still has sufficient detail of the
steps involved to create a sample of the product. 6 marks were awarded here.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.
(6)

p}-«\r“ Hoeo  locfivian Suaded e wnn @ Peli- Hube.
acld  Scnae byohtoscbdotic ocCiol . @ACA . Adik
Hiean &nﬁ-ﬂ.#.‘ﬂ(, ot . drown bl Hee. aciol-

Results Plus: Examiner Comments

Many answer to this question included the idea of mixing either or both of the reactants with

hydrochloric acid, but this step was not explained by the candidates. There was nothing in this
answer to credit and so it scored 0 marks.

Results Plus: Examiner Tip

Practice answering the 6-mark questions. To achieve good marks on these questions there has
to be a reasonably detailed description or explanation that the question is requiring. Avoid
rewriting the question; there is no credit for this.
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Several candidates were able to interpret the information correctly and produce a correctly
balanced equation. The commonest error was found to be that chlorine was not recognised as a
diatomic molecule so giving 2Cl on left hand side; the resultant equation scored one mark.
Balanced equations of this type will be tested on the F-tier paper where a simple ratio exists
between the reactants and or products. The weaker candidates attempted a word equation,
which did not score. Other errors included incorrect symbols such as 'BA’, '‘ba' and 'CL', but they
were not present in significant numbers.

Other errors found included incorrect balancing which limited them to 1 mark. Other ways in
which a mark could be scored and were seen included '2Ba + 2Cl -» 2BaCl, *,

'‘Ba* + CI" - BaCl,'. Some correctly gave BaCl, or Ba + Cl, but didn't draw an arrow to show
where in the equation these appeared and so could not be credited.

(d) Barium reacts with chlorine to produce barium chloride, BaCl,.

Write the balanced equation for this reaction.

Ba, *+ ¢Ci, = [Baci
1 1 i

(2)

Results Plus: Examiner Comments

he Ba, did not score, so 1 mark was given for the correct right hand side of the equation.

(d) Barium reacts with chlorine to produce barium chloride, BaCl..

Write the balanced equation for this reaction.

Soasea _1Ba + Cle = Pollz.

(2)

Results Plus: Examiner Comments

Correct formulae on both sides of the equation was spoilt by incorrect balancing of the equation.
Only 1 mark was given.

[

S

(d) Barium reacts with chlorine to produce barium cﬁl%ﬁde,\ﬁgﬁ? R

Write the balanced equation for this reaction,
(2)

Booum + On\onre 5 — 80num Chonde

Results Plus: Examiner Comments

Word equations do not score when asked for balanced equations.
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(d) Barium reacts with chlorine to produce barium chloride, BaCl..

Write the balanced equation for this reaction.

Beo 201 7 & BaCls

(2)

Results Plus: Examiner Comments

his was probably the most frequent of the errors seen. These candidates had not realised that
the formula of chlorine gas is Cl,. 1 mark was awarded.

Results Plus: Examiner Tip

Use the information given when constructing balanced equations. You will be expected to know
the formulae of simple compounds you have met in the course, for example, sodium hydroxide,
water etc., and you should also know the formulae of the gaseous elements such as hydrogen
(H,), oxygen (O,) and that they all have 2 atoms in one molecule.

Spend time making sure you can balance simple equations.

Q15. No Examiner's Report available for this question

Q1l6.

(a)

Nearly half of the candidates could write the correct balanced equation given the information in
the question; a further one third scored one mark for a partly correct word equation. It was
disappointing to see that so many could not copy the reactants correctly; 'calcium solution' and
'sodium solution' were commonly seen as reactants. Many candidates used just the information
and formed the products 'calcium carbonate + salt' or more frequently 'calcium carbonate +
another salt'. A small number thought they had to write a balanced equation and invariably
failed as they were making up formulae for the substances, e.g. SC for sodium carbonate.
Candidates should be advised that where a word equation is asked for, they are not expected to
write a balanced equation using chemical formulae.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.

i R

——————————————————————— 1
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Results Plus: Examiner Comments

Quite a common answer. However, 1 mark was score for the correct reactants.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.
2)

(dleraem  carbonale # Seotwm mrirare = Qalrup mfrare F Jetbeem

. /
(arnona &

Results Plus: Examiner Comments

All the correct substances, but in the wrong places. This scored 0 marks.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution,
The products are calcium carbonate and another salt.

Write the word equation for this reaction.
(2)

CoNy &+ Na(y —7 CaCq t Sait

Results Plus: Examiner Comments

Here is an attempt to write a balanced equation using invented chemical formulae. Answers like
this can only be awarded 0 marks.

Results Plus: Examiner Tip

When word equations are asked for, do not attempt to write a balanced equation using chemical
formulae. Use the information in the question to help in the construction of the word equation.

Only a few candidates scored both marks for describing how to correctly carry out a flame test
on a solid. Generally the candidates that scored 1 mark did so for 'putting 'it' into flame' or
putting a solid on a rod/loop/splint. Many held the solid OVER or under (?) a flame or just stated
‘over a Bunsen'. There were few real attempts to describe the test accurately; the majority
described using inappropriate equipment e.g. tongs, spatulas, tweezers, spoons, clamps. Very
few mentioned the need to clean the wire loop before carrying the flame test.

STEMUP.CO.UK


https://stemup.co.uk

(i} Describe how a flame test is carried out on a solid.

(2)
L bundson burner w used/ Ut Then
with . glovesr angl tongs you wouvld
PLCKULUP  The s0lidk oA hover t Qver

the (Cloome and e coloul shovld
T N e

Results Plus: Examiner Comments

Incorrect equipment (tongs) as well as 'hover it over the flame' do not attract marks for carrying
out the flame test. 0 marks awarded here.

(ii) Describe how a flame test is carried out on a solid.
(2)

M (A J\g;gm %ML ) P Y

Results Plus: Examiner Comments

1 mark was given for putting the solid into a blue (Bunsen) flame.

(i) Describe how a flame test is carried out on a solid.
(2]

Wou AP . Puce  oF  wodec NtD
Yooy Soud ten Klace  Haa oue
N e hnoest QoA O?wﬁnseﬂ
(buinar ard wedch Ao (DAY

Results Plus: Examiner Comments

If only the candidate could re-read their answer! Unfortunately similar errors were often seen in
answers to this question.
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(i) Describe how a flame test is carried out on a solid,
(2)

By usig. G meral dleme wER 0cP . you dup it
N ood. You then PR up  He sadl en the

ficore . locp. Yo dhea pur e e loep ko
o burscn  burner  Hare  0nd . tecard thegecggw

Results Plus: Examiner Comments

An answer like this was rarely seen. This was very pleasing to see and 2 marks were given for
this answer.

Results Plus: Examiner Tip
he three steps involved in a flame test are:

1. Clean the flame testing rod with hydrochloric acid.

2. Dip the rod into the acid and then into the solid being tested.

3. Put the end of the testing rod into a Bunsen flame with the air hole half open.

Learn the steps involved to carry out a flame test and the colours that are obtained for the ions
Na*, K*, Ca?* and Cu?*.

It was clear that most candidates did not know how to calculate the percentage yield as very few
candidates obtained the correct answer, however some achieved only one mark because their
answer was approximated to 90% from 90.91%. Some had the ratio of mass inverted and
obtained an answer of 110% without thinking about the implication. Other incorrect answers
were seen using various mathematical processes involving the numbers 40, 44 and 100. The
answer of 100 - 40 = 60% was commonly seen.
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{c) If calcium carbonate is heated strongly, it decomposes,
CaC0, — Ca0 + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed,

(i) Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed.

Calculate the percentage yield of carbon dioxide in this reaction.

(2)
Act e

Pacen €9 yri(f = Aebom( eid o Ms = 90
em' eicd
1 :
— wreont.cal

ol = »®
E Ifﬂ percentage yield of carbon dioxide =
O 709 5

Results Plus: Examiner Comments

correctly calculated percentage yield. Sadly the candidate then approximated the answer to
90 rather than 91% and so only 1 mark could be given for this.

(c) If calcium carbonate is heated strongly, it decomposes.
CaC0, - Cad + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed.

(i} Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed,

Calculate the percentage yield of carbon dioxide in this reaction.
(2)

L
e X100

e

ool wed
J x 100 qcperc‘griwgge yield of carbon dioxide = 110 %

Weorercol Uitkd-

Results Plus: Examiner Comments

Candidates who had the ratio inverted didn't stop to think about the consequence of their
answer. Here, 1 error had been made - the inverted ratio - so 1 mark was awarded in these
instances.
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(¢} If calcium carbonate is heated strongly, it decomposes.
CaCO, — Ca0 + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed,

(i) Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed.

Calculate the percentage yield of carbon dioxide in this reaction.
(2)

percentage yield of carbon dioxide = (4] %

Results Plus: Examiner Comments

his answer (or that which showed 100 - 44 = 56) was often seen, showing that the candidate
did not understand how to calculated the percentage yield of a product. 0 marks were awarded.

Results Plus: Examiner Tip

Know that percentage yield = (actual yield) x 100 / (theoretical yield), and that this value will
always be less than 100%. If you have obtained an answer greater than 100, check your
calculation to see where you have made an error.

This question was fairly open in terms of the possible responses as shown by the command word
'suggest’ in the question. However, to account for a difference between theoretical and actual
yields, self-deprecating possibilities such as 'human error', 'spillage’, 'anomalies’, 'not weighed
out accurately', 'wrong equipment' and 'gas escaping' were often cited but would not gain credit
and candidates should be advised of this. Some referred to calculation only being a prediction
and actual yields were always wrong. Some offered the vague term 'not heated properly'. There
was also some confusion with incomplete combustion, as some stated 'there was not enough
oxygen being present for a reaction'.

However, almost a quarter of candidates cited a correct reason here and referred to 'not heating
it for long enough’, 'the reaction not being complete’, 'the flame not being hot enough' or 'the
calcium carbonate contained impurities'.

(i) Suggest a reason why only 40 g of carbon dioxide was formed in the

experiment.
(1)

Core. of. e Garben OIOAe (A0A rove een 1ot dmncj the
ApRe ATz A\
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Results Plus: Examiner Comments

he candidate had not thought about what was happening during the reaction. All the carbon
dioxide was being lost during the reaction. This answer scored 0.

i) Suggest a reason why only 40 g of carbon dioxide was formed in the
experiment.
(1
Senar . O M ieotitanns . an Prechouth brove lotoe—
Lasi- dM—l:j e Cavptm gk *—‘.‘*"ﬂujt,_ Spienea o ANen

-GerZamj Loiold te O Atrenk  beascess

Results Plus: Examiner Comments

he candidate had not thought through the process. A solid was being heated to form another
solid with the loss of a gas, so loss of transferring liquids could not possibly happen in this
situation. 0 marks given.

(i) Suggest a reason why only 40 g of carbon dioxide was formed in the

experiment.
(1)

The  expeamenk man.t_ nok .. NoAJe  kbeen.. ooe
Leng encugh,
p:er?rUJ ok muah..t hotle  been  Awefk & weO

et IR G ek L S0me . olechnd . ehe LonnSnac

Results Plus: Examiner Comments

Although not phrased very well to start with, 'might not have been done properly' was ignored
and the second part of the answer was very good and scored the 1 mark.

Results Plus: Examiner Tip

0 account for yield being less than 100%, there are three main reasons:

a) Incomplete reaction - not all reactants used up.

b) Product lost during the reaction - usually when transferring liquids from one container to
another.

c) Other unwanted reactions - usually to make a different product.

hink about the reaction when applying these ideas.

STEMUP.CO.UK
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Q17.

Nearly half of the candidates could write the correct balanced equation given the information in
the question; a further one third scored one mark for a partly correct word equation. It was
disappointing to see that so many could not copy the reactants correctly; 'calcium solution' and
'sodium solution' were commonly seen as reactants. Many candidates used just the information
and formed the products 'calcium carbonate + salt' or more frequently 'calcium carbonate +
another salt'. A small number thought they had to write a balanced equation and invariably
failed as they were making up formulae for the substances, e.g. SC for sodium carbonate.
Candidates should be advised that where a word equation is asked for, they are not expected to

write a balanced equation using chemical formulae.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.

G+l + e

Results Plus: Examiner Comments

(2)

Quite a common answer. However, 1 mark was score for the correct reactants.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.

(oA &

Results Plus: Examiner Comments

All the correct substances, but in the wrong places. This scored 0 marks.

. ; - T . -y i r. -
{f.fln":-',-'{f_m I;(?_.;"zl,‘f" 1};‘!'2_. ,rd ]<_‘i_1'£jﬂ1 .’-"."'«".’?_a‘blg - Pl N ﬁf?,-’{d- + f({;ff_{ﬁ]

(2)

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.

CoNg &+ Nu(y —7 CaCq t Sait

Results Plus: Examiner Comments
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Here is an attempt to write a balanced equation using invented chemical formulae. Answers like
this can only be awarded 0 marks.

Results Plus: Examiner Tip

When word equations are asked for, do not attempt to write a balanced equation using chemical
formulae. Use the information in the question to help in the construction of the word equation.

Q18. No Examiner's Report available for this question
Q19. No Examiner's Report available for this question
Q20.

(i) This question had a wide range of scores from 0 - 3, even across the small number of entries
and indicates that most candidates can come up with some formulae and state symbols. The
most common reason for candidates receiving 2 marks instead of 3 was due to many candidates
still not having the correct formula for chlorine as Cl,. There were also a number of responses
giving the state symbol for water as (aq).

Q21.
(i)

Candidates found balancing the equation difficult, although some gained 1 mark, a smaller
number gaining the full two marks available. In some cases, candidates inserted the symbols of
elements instead of using numbers to balance the equation.

When burnt completely in air, butene forms carbon dioxide and water.

(i) Balance the equation for this reaction by putting numbers in the
spaces provided,
(2)

CH, + 60, » .. k. co, + . beHO

Results Plus: Examiner Comments

he correct answer that scored both marks.
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I —

(i1)

There were a large amount of blank responses on this question, of those that attempted the
question a large proportion could not name lime water - alternatives given included limestone,
lime juice, lemon juice or just water.

In general, those that could give limewater as the liquid got both marks by saying it went
cloudy/milky.

(i) Describe the test to show that a gas is carbon dioxide.

Results Plus: Examiner Comments

A large percentage of candidates gave the test for hydrogen rather than the test for carbon
dioxide. Other tests included glowing splint relighting, using litmus paper, all of which gained no
credit.

(i) Describe the test to show that a gas is carbon dioxide,
(2)

Ml plat ks et Fehe will ason
ﬂ:b?rr W&I‘M«-iﬁ ok

Results Plus: Examiner Comments

Many candidates stated that carbon dioxide would extinguish a lit splint.

STEMUP.CO.UK
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Results Plus: Examiner Tip

It should be noted that extinguishing a lit splint is not an acceptable answer (whilst true this will
also happen for a number of other gases and thus does not prove the prescence of carbon
dioxide).

(i) Describe the test to show that a gas is carbon dioxide,
(2)

T T A =5 S 4 0\ SN AV 4 57¢, A LA Ve (Ve Y AR TS L =N N

Results Plus: Examiner Comments

In some cases, the candidate knew the method but did not give the positive result of the test so
gained just 1 mark.

(ii) Describe the test to show that a gas is carbon dicxide.
(2)

g Yor €60 Ge cludy

Results Plus: Examiner Comments

A correct answer that gained both marks.

Q22. No Examiner's Report available for this question

Q23. No Examiner's Report available for this question

STEMUP.CO.UK
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Q24.

This question started, in question (i) with a balanced equation for candidates to complete. Many
were able to score with a good proportion gaining both marks available, where candidates lost a
mark, it was often as they could not recall the formula for sulfuric acid. In part (ii) the vast
majority of candidates were able to calculate the relative formula mass of copper carbonate to
score both marks available.

Q25. No Examiner's Report available for this question
Q26. No Examiner's Report available for this question
Q27. No Examiner's Report available for this question
Q28.

Candidates found it hard to draw an accurate and labelled diagram of the apparatus used to
filter the mixture in part (i). Many candidates lost marks as they did not give a scientific diagram
and therefore showed closed funnels or did not draw any filter paper. Of those that did draw a
correct diagram, many lost marks as they were vague with their labelling or labelled the funnel
as 'filter'. Some candidates tried to label other parts of their diagram such as the filtrate or
residue rather than sticking to the apparatus as requested by the question, these additions were
ignored. More were able to score well in part (ii) with the majority scoring two marks for
understanding that the filtrate should be heated to concentrate and then dried in an oven or
between filter papers.

Q29. No Examiner's Report available for this question
Q30. No Examiner's Report available for this question
Q31.

A good proportion of candidates were able to correctly recall the test for hydrogen gas in
question (i). In some cases, candidates stated that a glowing splint would be used rather than a
lit splint. In these cases, no marks were awarded as the result for the test is dependent on the
correct method being used. In part (iii), the definition of electrolysis was well attempted by
candidates with around a third being able to give a complete definition. Where candidates did
not score both marks, it was often as they had not referred to the use of electricity or an electric
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current to decompose the electrolyte.

Q32.

Marks were lost in this question by candidates suggesting that all of the water should be
evaporated from the solution rather than heating the solution to concentrate it. Very few
responses mentioned leaving the solution to cool or putting the solution somewhere warm for a
period of time to allow crystals to form slowly (as tends to be seen more commonly in school).

Q33.

(i) Most candidates scored at least 1 mark on this question, with many of these going on to
score the second mark. The quality of the diagrams drawn was very variable - some drawn
neatly with a ruler and others showing sketches. It was more difficult to determine whether the
freehand sketches were worth both marks. Common reasons for the loss of a mark included: not
drawing the solution in the beaker, not adding labels (as asked for in the question), not drawing
the power source and wires or showing a chemical cell rather than the set-up of electrolysis.

(ii) Explaining what happens in electrolysis continues to be a weak area for candidates. Very few
marks were awarded here with confusion between electrons and ions, and no apparent
understanding of why the concentration of the solution does not change during electrolysis with
copper electrodes. There was also a misconception that the loss and gain of electrons at the
electrodes are the cause of the changes in mass.

Q34.
(b) (ii)

The number of candidates who correctly wrote the formula of carbon dioxide was disappointing.
Many candidates simply wrote 'carbon dioxide', indicating a lack of understanding of the term
formula. In other cases, candidates lost marks as, although they knew which elements in what
proportions are present in carbon dioxide, they had not been successfully taught how to
correctly represent this in a formula. The majority of candidates who scored zero marks did so
because they wrote the '2' superscript rather than subscript, while others wrote a lower case 'O’
for the oxygen rather than a capital.
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(i) Write the formula of a molecule of carbon dioxide.
(1)

Results Plus: Examiner Comments

Correct for 1 mark.

(i) Write the formula of a molecule of carbon dioxide,

Results Plus: Examiner Comments

his example scored 0 marks as the oxygen in the formula has been written lower case rather
than upper case.

Results Plus: Examiner Tip

When writing formula it is very important that the first letter of each element is capitalised.

{ii) Write the formula of a molecule of carbon dioxide.
{1)

Results Plus: Examiner Comments

his very common answer scored zero marks.

The majority of candidates were able to explain that trees or plants absorb carbon dioxide from
the atmosphere for use in photosynthesis. Fewer candidates explained, using the alternative
marking route, that carbon dioxide is soluble in water and that it would be absorbed by oceans.
This question was a two mark 'explain' type question, in some cases candidates lost marks as
they gave a relevant fact to gain the first mark, but then failed to take this further to explain why
this fact made carbon dioxide levels decrease. A common error was that deforestation or the
burning of fossil fuels caused the amount of carbon dioxide in the atmosphere to decrease, this
was most probably due to candidates misreading the question given.

STEMUP.CO.UK
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(iii) The percentage of carbon dioxide in the atmosphere has decreased since the
Earth's earliest atmosphere.

Explain what has caused the amount of carbon dioxide in the atmosphere to
decrease.
(2}

PrOO3UNEeStS . POAKS

Results Plus: Examiner Comments

A short, to the point answer, that scored two marks.

(iii) The percentage of carbon dioxide in the atmosphere has decreased since the
Earth’s earliest atmosphere.

Explain what has caused the amount of carbon dioxide in the atmosphere to
decrease.

ip/{?i,wé:&. Z&:\fl rafion. fakiar BT - Py S S
PRy fc:-._q. l:j %‘\n_,a, gﬂf@*,yﬁm

(2)

Results Plus: Examiner Comments

his response scored just 1 mark for showing an understanding that plants caused the decrease
of carbon dioxide.

Results Plus: Examiner Tip

Care should be taken when using key scientific terms; respiration is not equivalent to
photosynthesis and is rejected even though the correct exchange of gases is given.

(iii) The percentage of carbon dioxide in the atmosphere has decreased since the
Earth's earliest atmosphere.

Explain what has caused the amount of carbon dioxide in the atmosphere to
decrease.

(2)

Themarspimmﬁ&‘ﬁ ________ hove . leon .

1
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Results Plus: Examiner Comments

his candidate has gained one mark for stating that the amount of carbon dioxide has decreased
due to plants/trees but they have not gone to explain how for the second marking point.

Results Plus: Examiner Tip

When answering questions that ask you to explain, you must give a point, idea or fact and then
try to explain the point.

The majority of candidates performed well in this question, with the most common correct
responses stating that the burning of fossil fuels or deforestation would increase the amount of
carbon dioxide in the air. Where candidates lost marks it was because they gave weak
non-specific answers such as 'driving cars'.

(iv) State one human activity that increases the amount of carbon dioxide in the

atmosphere today.
(1

Results Plus: Examiner Comments

A good answer which scored 1 mark.

(iv) State one human activity that increases the amount of carbon dioxide in the
atmosphere today.

(1

Nawed, Soch oe Coarg

Results Plus: Examiner Comments

As this response does not give any extra detail it is not worthy of credit. If the candidate had
included driving petrol fuelled cars or similar vehicles then credit could have been awarded.

Candidates seemed to find this question difficult with few being able to give the correct test for
carbon dioxide. Some candidates scored 1 mark for showing an understanding that limewater is
required, but did not give the result of the test for the second mark. Many candidates confused

the test for carbon dioxide with tests for other gases such as hydrogen. Some candidates stated
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that carbon dioxide would extinguish a lighted splint. Whilst this is true it would not prove that
carbon dioxide was present and therefore would not serve as a test for carbon dioxide.

(v) Describe the test to show that a gas is carbon dioxide.
(2)

YO do e squeky pop  teot uAEe pUl
Hgd_[__oqgen__._.r.’ﬂ____'r.f:} A e (@ob tvhoe U~oen
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Results Plus: Examiner Comments

A confused answer. The candidate has obviously confused the test for hydrogen with the test for
carbon dioxide.

(v) Describe the test to show that a gas is carbon dioxide.

limessoter . Toeer e . gpes... c\oualjto ..... Snou.....
Ehok  corbon.  cioxigde & Presenk.

A good answer that scored the two marks available. The candidate has given the reagent for the
test and the positive result for the test.

Results Plus: Examiner Tip

When describing the test for a gas, you should always include the test method or reagents such
as limewater, followed by the positive result of that test.

Q35. No Examiner's Report available for this question

Q36. No Examiner's Report available for this question
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Q37. No Examiner's Report available for this question

Q38.
(i)

Diagram drawing is an important skill, and this perhaps has been overlooked by some judging by
the quality of those diagrams. However, there were many that were drawn well and clear
showing a working diagram with the electrodes sitting in the copper sulfate solution and
connected to a power supply. The question asked for the diagram to show the apparatus used to
carry out the electrolysis and so the power supply had to be shown. In addition, it was expected
to see a complete circuit and any significant break lost one of the marks. Only a few candidates
scored 0 marks here.

Copper sulfate solution was electrolysed using copper electrodes.

(i) Draw a labelled diagram to show the apparatus that is used to carry out this
electrolysis in the laboratory.

C o pper ehocotds —— i l i'ﬁ'—'—- Cpper deckrode
Codouedo

Porode

Results Plus: Examiner Comments
here were 2 errors in this diagram.

he wires were shown to be connected to the electrodes, but not shown as connected to the
power supply, so did not score that mark.

he electrodes were placed in separate containers, which not form a complete circuit. Both
electrodes need to be in the same solution for electrolysis to take place.

0 marks for this answer.

STEMUP.CO.UK
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Copper sulfate solution was electrolysed using copper electrodes.

(i} Draw a labelled diagram to show the apparatus that is used to carry out this
electrolysis in the laboratory.
(2)

Results Plus: Examiner Comments

he diagram showed a power pack coonected by 2 wires to electrodes in copper sulfate solution.
his scored 1 mark for the power supply, but as the electrodes were shown touching, this did
score the 1° marking point. 1 mark overall.

(ii)

Several candidates just restated the contents of the results table in an alternative way for which
no credit was given. Several candidates thought that the mass changes were due to the
gain/loss of electrons or that negative ions attach to the anode to reduce its mass. Many had
missed the point about copper electrodes were used in the electrolysis.

Where marks were being awarded generally this was for candidates writing about copper ions
being deposited on the cathode. However, not all of those candidates mentioned the number of
electrons that ions needed to form the atoms causing the increase in mass.The idea that
particles were attracted to the cathode was evident in many answers, but often copper ions were
not identified as those particles. Fewer candidates could explain why the mass of the anode
decreased. Where candidates did write about copper atoms forming copper ions, often the
number of electrons removed from the copper atom was omitted. It was surprising to see the
number of answers that accounted for the decrease in anode mass by the attraction and
deposition of negative ions.

Often candidates made correct reference to oxidation at the anode and reduction at the

cathode. The stronger candidates made use of correct half equations for what happened at each
electrode and included brief detail about copper ions moving from the anode to the cathode.

STEMUP.CO.UK
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(ii} Before the electrolysis, the masses of the electrodes were determined.
After the electrolysis, the electrodes were washed and dried and their masses

re-determined,
Figure 6 shows these masses and the resulting changes in masses of the electrodes,

anode 11.27 10.42 -0.85
cathode 11.32 12.17 +0.85
Figure 6
Explain these results,
(4)
The. Cothade (5 o nepie. eleckrade , and @ toere was

GO LOCTROSE. LN S ohich . MNeans
Qaened. cms., S’y'fh wes (ko nevtal cr
anode ¢s pos;hue eleckdde , crd there was
deccense i moss. mm ms the. ancds’ lest
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Results Plus: Examiner Comments

he ions that moved in solution were not identified and what was happening at the two
electrodes lacked all detail. This scored 0 overall.
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(i) Before the electrolysis, the masses of the electrodes were determined.
After the electrolysis, the electrodes were washed and dried and their masses
re-determined.

Figure 6 shows these masses and the resulting changes in masses of the electrodes,

anode 11.27 10.42 -0.85
cathode 11.32 1217 +0.85

Figure 6

Explain these results.

CLM Gy e a.L
 Anode &u. =2 (il v Qe

_—

Results Plus: Examiner Comments
Answers of this quality were a rare sight. The candidate had written about Cu®* moving from the

anode to the cathode and written two half equations for the reactions taking place at the
electrodes. A maximum of 4 marks for this.

Results Plus: Examiner Tip

Make sure you can write the half equations for the reactions taking place at the anode and
cathode in the electrolysis of a variety of electrolyte solutions.

STEMUP.CO.UK
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Q39.
(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. Some candidates showed an excellent 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,

\ovh oue qﬂwML U:Wii

(2)

Results Plus: Examiner Comments

his candidate did not score any marks.

Results Plus: Examiner Tip

lons react at the electrodes by gaining or losing electrons.

(b) i) When copper sultate 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)

/ﬁ\'w: Ox ons._ofe abacked Yo e eqcde | Hhece k!n»ﬂ lese. .
ﬁu:m {J.E:ger:ﬂh _ . -55\:6'('3({\&'. afons
buk Wen ' 20 edom. Yo ;jrm
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Results Plus: Examiner Comments

his 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.
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Results Plus: 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.

(bY (il When copper sulfate solution s electrolysed using inert electrodes, oxygen is
formed at the positively charged anode.

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

aekaate
Twe mja&uit oS0t @ SRR (e .. electioes. Uase dw-}v.\ u\wa.:mmﬂ
Tno _ sAlett s Lo e ssbltice, se. @ ¢ uhen A -'\:]tiiamdt. 5. dischaged. e fhe

Cathode,. ity AR comg@rs. Jardd.

Results Plus: Examiner Comments

his 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.

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.

(il) 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)

.23 =2 63.5.=.0-02

-;t élr\ amount of copper produced = 0.- Q2. mol |
s WA L '5_ _ (Total for Question 1 = 8 marks)

Results Plus: Examiner Comments

his correct answer scored 1 mark.
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(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)

1Z.3+ 63.S=<= 012

amount of copper produced = Q. 2 mol

(1)

(Total for Question 1 = 8 marks)

()
pe —- =0 Z
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Results Plus: Examiner Comments

his candidate has mis-read the question. The mass of copper is 1.27 g not 12.7 g.

Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.

Q40. No Examiner's Report available for this question

Q41.
(1)

Candidates did not perform well in this question. In some cases, candidates showed some
understanding that the movement of particles was important for electrical conductivity in
solution. However, many referred to the movement of electrons rather than the movement of
ions.

In other cases, candidates thought that the reason was that you would not be able to get the
electrodes into a beaker of solid, this did not gain credit. Some candidates gave vague
statements such as the reaction would not work or repeated the stem and said that a solution
should be used. Candidates should be taught that no credit will be awarded for repeating the
stem of the question.

STEMUP.CO.UK


https://stemup.co.uk

Solid sodium chloride is dissolved in water.
The sodium chloride solution is electrolysed in the apparatus shown in Figure 8,

éVd.ec
supply

lass beaker
/ ’

/ sodium chloride solution

Figure 8

(i) State why sodium chloride solution, rather than solid sedium chloride, must
be used in this experiment.

— e Uﬂcauﬁﬁ !r wou\\)w M\‘ ﬁo(\cluc}f
é\ﬂ&mc&y nsohid Sake.

(1)

Results Plus: Examiner Comments

Where other candidates gained credit, it was often for stating that the liquid or solution would
conduct or for saying that the solid would not conduct electricity.

Solid sodium chloride is dissolved in water.
The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6V d.c
supply

/ glass beaker
/ sodium chloride solution

SO

Figure 8

(i} State why sodium chloride solution, rather than solid sodium chloride, must
be used in this experiment,

(1)

Results Plus: Examiner Comments
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In this case the candidate referred to the movement of electrons rather than the movement of
ions and so did not gain the mark.

(iii)

Many candidates found this question hard with the most common incorrect answer being that a
lid should be placed on the apparatus.

Few candidates mentioned using a Bunsen burner some discussed using a blow torch which was
allowed. Many suggested using a hot water bath, which was not allowed.

Solid sodium chloride is dissolved in water.
The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6Vdc
supply
14 +
glass beaker
sodium chloride solution
Figure 8

(i) State why sodium chloride solution, rather than solid sodium chloride, must
be used in this experiment.

(1)
el e
(i) The formulae of the ions present in the sodium chloride solution are
Circle the ions that would be attracted to the anode.
(1)
(iiiy Molten lead bromide can be electrolysed to form molten lead and bromine gas.
Explain how a student could modify the apparatus shown in Figure 8 to carry
out this electrolysis.
(2)

BT ool use . tevken eodh \oemide

0asve od o¥%  scchdn . Chlonche | solwwen
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Results Plus: Examiner Comments

Some candidates did not read the question carefully and stated that the sodium chloride should
be changed to molten lead bromide and did not explain how the apparatus could be modified.

Solid sodium chlaride is dissolved in water.

The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6Vd.c
supply
- +
glass beaker
sodium chloride solution
Figure 8

() State why sodium chloride solution, rather than solid sodium chloride, must
be used in this experiment.
' (1)

SO CRIOGAL hes NO (ee Qouan \3 @lecHogs -
Soduwm Chioege  semavion  A0eS,

(ii) The formulae of the ions present in the sodium chloride solution are

Na* @ H*

Circle the ions that would be attracted to the anode.
(1)
(iif) Molten lead bromide can be electrolysed to form molten lead and bromine gas.

Explain how a student could modify the apparatus shown in Figure 8 to carry
out this electrolysis.
(2)

POR o v aaoP. . TS oWy wod
_____ e _ecomine ooy ol Plevenr jx Brom estaling.

Results Plus: Examiner Comments

his common misconception that a lid should be placed on the beaker gained no credit.
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Solid sodium chloride is dissolved in water,

The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6Vdc,
supply
- +
glass beaker
sodium chloride solution
Figure 8

{i) State why sodium chloride solution, rather than solid sodium chloride, must
be used in this experiment.
(1

(ii) The formulae of the ions present in the sodium chloride sclution are

@ @ H* OH-

Circle the ions that would be attracted to the anode.
(1)
(i) Molten lead bromide can be electrolysed to form molten lead and bromine gas.

Explain how a student could maodify the apparatus shown in Figure 8 to carry
out this electrolysis.
{2)

d-oc:mr&cm.u: msaxmc\95x93ou

...... 0. SOMRANAT ... .MOTe, ... 'mcawaf

Results Plus: Examiner Comments

Other incorrect answers seen were that to ‘catch' the bromine gas or that the voltage should be
increased, adding a light bulb/ ammeter or using a bigger beaker.

Q42.

STEMUP.CO.UK
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(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.

(il) Chiorine is one of the products of the electrolysis.
The half-equation for the production of chlorine is
20" — Cl, + 2e

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

Tes Sows ot Hhe dloide fons ae oxdisad
becomse. tha  didne s no).

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Use OIL RIG to help you to remember about oxidation and reduction. Oxidation Is Loss of
electrons. Reduction Is Gain of electrons.

(ii) Chlorine is one of the products of the electrolysis.
The half-equation for the production of chlorine is
27 = [I2+2e oL Q16

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

ik shows Mok eoch chlemde lon loses on

Results Plus: Examiner Comments

his is a very good answer, scoring 2 marks.

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
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would be alkaline. A few candidates thought the solution would be alkaline as acidic chlorine is
lost.

(i) Sliggest why the solution remaining at the end of the electrolysis is alkalirte.

whin Mole 5 e dlela

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

{iii) Suggest why the solution femainirlg at the end of the electrolysis is alkaline.
(1)

At the end_ofthe elechmlyscs the sadiam and bydkoniche icos.. thak were
00 fllc”iﬁt-i';ﬁ-ed las }L{ay de nd lose Hew Chdfﬁfp qas t—'ms.'fy as. Htod
CL ims) reqr- ,’r;g.eﬂ-té’f-
lalf Wkals vy OH* joms)

Results Plus: Examiner Comments

his is a very good answer and scored 1 mark.

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)

mike 4he cfiode and anode  sodiim <o

here s semetes Yo reocf | oW,

Results Plus: Examiner Comments
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his candidate has suggested a change to the electrodes so has not scored a mark. The question
asks for a change to the electrolyte.

Results Plus: Examiner Tip

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)

T NG WO, Yo mEER oaoh\etn, s iaem

e e VA

Results Plus: Examiner Comments

his is a good answer, scoring 1 mark.

Q43.

Despite some exemplary answers for Level 3 seen by examiners, where candidates had clearly
identified the products and explained the observations in terms of the movement of ions to the
respective electrode surfaces, many struggled to identify the products or to refer to the
movement of ions in their attempted explanations. Consequently, many candidates failed to
achieve either a Level 2 or 3. There was a noticeable misconception in most explanations, where
candidates had clearly mistaken ions for electrons, confusing the explanation for the
conductivity in ionic solutions with that in metals. Most marks, where gained, were from the
explanation of the conductivity of the solution rather than the solid. Another point raised by the
examining team was the frequent and incorrect use of 'chloride ion' when referring to 'chlorine’
and vice versa.
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*(e) Carbon electrodes were placed in copper chloride powder.

Some more copper chloride was dissolved in water to make a solution and
carbon electrodes were placed in this solution.

In both cases the electrodes were connected to a direct current supply.

6V dc 6Vdc.
|_° supply t'—| |_° supply T
- + N - +
copper chloride
powder | copper chloride
] solution
The following results were obtained.
copper chloride powder no change no change
copper chloride solution red-brown solid formed bubbles of a yellow-green gas

Explain the results shown in the table for copper chloride powder and the copper
chloride solution.
(6)

B Ceﬂ:ne_!_...._....,nu.m ble \:uwcl‘:v‘ RUNLE m’fd.-@mj\:a{f({ﬁﬁﬂﬂ _b_jsils
rerdS "ﬁ}}- %ﬂ& o, eletond. to. \,J}JXI,P‘thHV
VAN Lu-«-»riud ez k. T Sa]Jf;m Al
... vaden.vro0de e&ee&m o3 Ao deddans | coon.
%&c\ n‘& \Q&»&w ‘R-(, m\rwml»t a\—ﬂ}‘ 'ﬂ-» Cﬁh.ul{
e u-cc}t 'niam Salid... @Q’MJ\ on.dhe  catlads...
U I PO copper. Ak et ot fpoen Ale Gy\&JL
ae N .%ﬂ\\uw ya %ﬂ-cw b wm v Movae

Results Plus: Examiner Comments

his response scored a Level 2, 4 marks. The two products from the electrolysis of the copper
chloride solution, namely copper and chlorine, have been correctly identified. There is one valid
explanatory point, namely that 'the powder does not conduct electricity".
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*(e) Carbon electrodes were placed in copper chloride powder.

Some more copper chloride was dissolved in water to make a solution and
carbon electrodes were placed in this solution.

In both cases the electrodes were connected to a direct current supply.

6V d.c. 6V d.c.
supply supply
- + - +
copper chloride
copper chloride

powder
solution

The following results were obtained,

T 1

copper chloride powder no change no change

copper chloride solution rad-brown solid formed bubbles of a yellow-green gas
CoQ@ - Adgrung
Explain the results shown in the table for copper chloride powder and the copper
chloride solution.
(6)

Wy T RS Monde a&..am.g ......... r-PMed .......

or  Ye  colbde, o ced- 'Qﬁ:"dﬂf\ ......... sn\td a3

Qorned, . PWS oS copper . Coppec. . was. for wd .
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woes o kemteok

Results Plus: Examiner Comments
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his response scored a Level 3, 6 marks. The two products from the electrolysis of the copper
chloride solution have been correctly identified. There are two explanatory points, both of which
relate to the electrode processes occurring in terms of ions.

*(e} Carbon electrodes were placed in copper chloride powder.

Some maore copper chloride was dissolved in water to make a solution and
carbon electrodes were placed in this solution.

In bath cases the electrodes were connected to a direct current supply.

6V d.c. 6V d.c.
supply supply

- + - +

copper chloride
powder copper chloride

solution

The following results were obtained.

copper chloride powder no change no change

copper chloride solution red-brown solid formed bubbles of a yellow-green gas

Explain the results shown in the table for copper chloride powder and the copper
chloride solution,
(6

*Mere was N0 Chonge - between the pegobive cuthode
one. . Eve.. @Lhﬁmuagt es coppen. thalocde
A R e e e R
* Yhis . tels v copper. thlocis . cannoy.. be techolused.
- foc the Lopper chlofde  solvhien, the Cobaode podaced.
0 _Cech - brown solid  and. bubbles of o Helaww. - Qreen.

"ﬁ'\lﬁ*ﬁ'\.\smm&‘memﬂ:ﬁ enloride. . S, Con ..
be.. ﬁlﬁhbﬁgdlbgfueuwm B
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Results Plus: Examiner Comments

his response scored a Level 0. The products have not been identified. Although, there has
been attempt to compare the powder and solution, namely the idea that the powder cannot be

electrolysed/solution can be electrolysed, there is no specific reference to 'conduction'. Also, the
explanation in terms of the movement of electrons (as opposed to ions) is incorrect and there is
also an incorrect reference to positive and negative electrons!
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*(e) Carbon electrodes were placed in copper chloride powder.

Some more copper chloride was dissolved in water to make a solution and
carbon electrodes were placed in this solution.

In both cases the electrodes were connected to a direct current supply.

6V dc 6Vdc
supply supply

copper chloride
powder copper chloride
solution

The following results were obtained.

copper chloride powder no change no change

|
copper chloride solution | red-brown solid formed ‘ bubbles of a yellow-green gas

Explain the results shown in the table for copper chloride powder and the copper
chloride solution.
(6)

Ps +eared Hu copper  oowoar . o a solidd .
Q0 N0 electrons. free b Mot So thers Aot
there.. wlas.. . nd. chatge.. @ e powder. and no. CRange
ﬁffﬁ was. o G f\ﬁe,b" H@CCf?ﬁEt ........ Salation.
Décmsfdwmdmm!wdmwﬂw ... eleckrans.
wWhie ople fo. fAoye ond. oy BPe  charge
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Results Plus: Examiner Comments

his response scored a Level 1, 2 marks. The two products have been correctly identified.
he explanations are incorrect, since they relate to the movement of electrons and not ions.
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Q44.
(i)

Most candidates scored the mark with 'electricity' (or a variation such as 'electrical'). There were
a few giving 'thermal’, '‘chemical’, 'kinetic' as energy sources which did not score, as did those
who copied '6V d.c. supply' from the diagram.

Electrolysis and acids

4 (a) Water, acidified with a small amount of dilute sulfuric acid, can be decomposed
by electrolysis using the apparatus shown,

oxygen- ——_\ﬂ g___L-— —hydrogen
| T

acidified water— ___|

6V d.c.

S

supply

(i) State the form of energy used to carry out the electrolysis.
(1)

Results Plus: Examiner Comments

Most candidates gave a correct answer, but some had an incorrect form of energy as their
answer.

(i) State the form of energy used to carry out the electrolysis.
(1)

. Lleckrweal\

Results Plus: Examiner Comments

Eventually this candidate decided on a final answer. There was a big clue in the diagram that

several either chose not to use or did not understand its significance.

Results Plus: Examiner Tip
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Make sure you know the process of electrolysing a solution.

This gas test is known by all candidates but there are still some who fail to score for a variety of
reasons. Some omitted to state a lighted splint or incorrectly tested with a glowing splint. A few
just stated 'the squeaky pop test' and did not describe how to carry out the test so did not score
any marks. On this specification, candidates need to identify the correct test first and then state
the result of that test in order to obtain the marks.

(ii} During the electrolysis, hydrogen is formed at one of the electrodes.

Describe a test to show that this gas is hydrogen,
(2)

- jﬂ{ﬂf lok Cofe  Elaf  bes 4}4@7 <. it

ﬂm/ | /75?( o LE. LS. ééﬁﬂlfvt‘é b LE %ﬁﬁfﬁ”
nbe tle et fhe cnt I Slot  padk e o

Results Plus: Examiner Comments

For many candidates this was a straightforward question. Describing a test will always involve
the correct test itself and the positive result.

(i) During the electrolysis, hydrogen is formed at one of the electrodes.

Describe a test to show that this gas is hydrogen.

(2)

e M hewe \huo{:.\.d churrth\'hk-LLL\qﬂrrd%‘r&mh\dﬁ

whieh  cawse b de cdeconaeeie: Moyow. hees e
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Results Plus: Examiner Comments

he correct test has to be given before a mark is awarded for the positive result.

Results Plus: Examiner Tip
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Make sure you know the tests for the gases hydrogen, oxygen and chlorine.

Q45.

Some truly excellent answers were seen with half equations and discussions of preferential
discharge. The formation of hydrogen from its ions was well described. The formation of oxygen
was sometimes described from oxide ions, understandably, or even hydroxide ions forming
oxygen and hydrogen. It is important to realise that in these extended writing questions the
'level' of answer is looked for, and perfection is not required. It is interesting to note the idea of
the 'simpler' hydroxide ion being discharged was mentioned by some - an explanation for this is
not required by the specification, but many candidates went into pleasing depth. The terms
oxidation and reduction were deployed effectively. Candidates should be made aware that in a
gas test a (brief) description is required - just 'the squeaky pop test' is not worth a mark.

Candidates should be careful of terminology in questions such as this - being clear to distinguish
between hydrogen (gas) and hydrogen ions, for example.


https://stemup.co.uk

(b) Sodium sulfate solution is electrolysed in the apparatus shown.

R I S
6Vdc,
Supply

Sodium sulfate solution contains sodium ions, Na*, sulfate ions, SO,
hydrogen ions, H*, and hydroxide ions, OH".

Hydrogen is produced at one electrode and oxygen is produced at the other
electrode.

\ E-J-c;-l;quhow these products are formed from the ions in the electrolysis
process, indicating how you would identify the products.

You may give ionic equations in your answer.

(6)
Becawse. OR7 icns. .are empler ton.. SO Loas.doe.
Ol Len drovels 1o me  posSiive oncoe as opposite. - ...
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A well-constructed answer.

Q46.
()]

Very few candidates managed to give a fully correct definition of electrolysis. Some candidates
did not read the question correctly and gave a use of electrolysis rather than a definition of the
term. Many knew that electricity was used, but could not correctly state for what. Some
candidates lost marks as they stated that electrolysis is the separation of compounds rather than
the breaking down of compounds. Others thought that it was the elements themselves that were
broken down.

(d) Hydrochloric acid can be used to make chlorine in the apparatus shown.

— | H H/_________- hydrogen

hydrochloric acid — I \

——

chlorine

6Vdec
supply

(i) The experiment shown is an example of electrolysis.

Explain the meaning of electrolysis.
2)

(
______ e Conan.. MO Soperatm. . ANONIS....
oA udrogen.

Results Plus: Examiner Comments

he use of the term separate is not an alternative to breaking down or decomposing and so

therefore cannot gain credit. There is no reference to using electricity or direct current for the
second mark.
his answer therefore scored no marks.
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(d) Hydrochloric acid can be used to make chlorine in the apparatus shown.

chlorine — | ﬂ ﬁ/_______. hydrogen

hydrochloricacid J I ‘ [

6Vd.c
supply

() The experiment shown is an example of electrolysis.

Explain the meaning of electrolysis.
(2)

...@.i_e_gitc.a%{.i S8 whnne,\e,c:{ﬂdwtu
Dsed . FO . oreall  chotn o COr~ponel-

Results Plus: Examiner Comments

A good answer that scored the two marks available.

Candidates performed better in this gas test for chlorine than in the previous carbon dioxide gas
test. Many candidates gave a good, detailed answer to score both marks. Fewer candidates
confused the test for chlorine with tests for other gases such as oxygen or hydrogen.

(il) Describe the test to show a gas is chlorine.
(2)

af. fas. geak tube., clatanne. LS. preseat. . aaa

Results Plus: Examiner Comments

A very good answer that included correct detail for the litmus paper and the result of the test. 2
marks.

Most candidates performed well on this question by showing an understanding that chlorine is
toxic and if released could cause death.
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(iii) Great care has to be taken when chlorine is manufactured on a large scale.

Explain the potential hazards of storing large volumes of chlorine,

L bo oo ¢ S
\MU a4 bow b?aoji &

(2)

Results Plus: Examiner Comments

A good answer that scored both marks.

This question was generally poorly answered as candidates were too vague with their responses.
The most common answer seen was swimming pools which was not worthy of credit.

(iv) State a large-scale use of chlorine.
. (1)

Qmsmma?awﬁ

Results Plus: Examiner Comments

he most common answer seen was 'swimming pools' but chlorine is not used for swimming in. If
the candidate had stated that chlorine is used in swimming pools to sterilize or purify the water
then this would have scored the mark.

Results Plus: Examiner Tip

Always use the science that you have learnt to answer the question and try to be as specific with
your answer as you can.

(iv) State a largé“§cale use of chlorine.

(1)

Mok WNC.ooooooo

Results Plus: Examiner Comments

0 make PVC or bleach was a good answer that scored the mark.
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Q47.
(a)

This was well answered on the whole, with most candidates able to correctly identify the two
cations, Mg?* and Na*, for the 1 mark available. Occasionally, candidates simply listed all the
ions and consequently did not score.

(b)

The majority of responses did not score any of the 2 marks available, since few candidates were
able to recall the definition for reduction, namely 'gain of electrons'. Occasionally, a few
responses gained just 1 mark for 'the cathode gains electrons'.

(b) During electrolysis, reduction takes place at the cathode.

Explain, in terms of electrons, what is meant by reduction.
(2)

Qeclud'-m “ H—c, a) Cr'L eled d '
o recchon. F* o M‘%

Results Plus: Examiner Comments

A good example of a correct, albeit rarely seen, response. This was awarded the 2 marks
available.

4 qhuchin s when A losas _an eloch.
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Results Plus: Examiner Comments

Oxidation has been confused with reduction - a typical error. This was awarded 0 marks.

Reductian 15 1085 o oxyqer ond g
Jan of AecHond.
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Results Plus: Examiner Comments

A good 2 marks answer. The first statement alone, referring to 'loss of oxygen', would have
secured 1 mark.

This question was badly answered. Very few correct responses gaining 3 marks were seen. Most
responses were able to score just 1 mark, by reference to the third marking point, namely by
reference to the idea that bromide ions are attracted to the anode. Occasionally, responses
referred to the second marking point, namely to movement of ions in molten liquid. It was
evident that few candidates could recall, let alone explain, the electrolysis of molten lead
bromide, or recognise that molten ionic substances can conduct electricity.

{c) Solid lead bromide cannot be electrolysed.

Molten lead bromide can be electrolysed.

Explain how, when solid lead bromide is melted and electrolysed, bromine is
formed at the anode.
(3]

Py - 24 r?f//ﬁa/ ,'.é-" fur/-f;.ér Ard  rEeet
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Results Plus: Examiner Comments

typical 2 marks response when seen, awarded 2 out of the 3 marks available. Marking points 2
and 3 have been awarded.

(¢) Solid lead bromide cannot be electrolysed.
Maolten lead bromide can be electrolysed.

Explain how, when solid lead bromide is melted and electrolysed, bromine is
formed at the anode.
! (3)

fomine. Yo & ﬂ;ﬂ&uﬂg Chegged Huwwefire |
b e ngele touads e postigly Cheged |
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Results Plus: Examiner Comments

A typical 1 mark response awarded for marking point 3 only. There is no specific mention of
particles moving in the molten liquid, so marking point 2 was not scored.
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(c) Solid lead bramide cannot be electrolysed,

Maolten lead bromide can be electrolysed.

Explain how, when solid lead bromide is melted and electrolysed, bromine is
formed at the anode.

(3)
*Zp \when old lead bromide. (s melted e lans. af
fee td.mawe S [1 (n be elechalysed. The Icud
IS attracted O Pasttwe cathade cndd Oicniad,
Katrraarea 12 the appss <€ 8l cadhe wieCin
8 hode.

Results Plus: Examiner Comments

A typical 1 mark answer awarded for marking point 2 only, namely for the recognition that ions
are free to move in the molten lead bromide. The final incorrect sentence can be ignored.

(c) Solid lead bromide cannot be electrolysed.
Molten lead bromide can be electrolysed.

Explain how, when solid lead bromide is melted and electrolysed, bromine is
formed at the anode.

raslban (3)
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Results Plus: Examiner Comments

A very rarely seen fully correct response. Marking points 1, 2 and 3 have been mentioned, so 3
marks have been awarded.

This was a poorly answered question overall. Most candidates failed to give any creditworthy
points. Of the correct responses seen, most gained just 2 marks, Level 1, often by a simple
description of the deposition of copper at the cathode and a decrease in size of the anode. Few
candidates could add further description for Level 2, let alone explain the redox processes,
necessary for Level 3.
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*(d) Impure copper can be purified using electrolysis.

The impure copper is used as the anode.

A pure copper cathode is used.

The electrodes are placed in copper sulfate solution,

A direct electric current is passed through the solution.

6Vdc
supply

pure copper

cathode impure

copper anode

copper sulfate
solution

Describe and explain what is seen when this apparatus is used to purify a piece of
impure copper.

(6
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Results Plus: Examiner Comments

A typical good quality Level 3 answer. There is a detailed description (3 clear points) and an
explanation (3 clear points). This was awarded 6 marks.
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*(d) Impure copper can be purified using electrolysis.

The impure copper is used as the anode.

A pure copper cathode is used.

The electrodes are placed in copper sulfate solution.

A direct electric current is passed through the solution.

6Vdc
supply
Calhod NG dea
pure copper
cathode impure
copper anode
copper sulfate
solution

Describe and explain what is seen when this apparatus is used to purify a piece of
impure copper, .

poshiely (6)
chawged cakheele . AE bhe cotbode o Loppar con.h.ﬂg lagurgs.... ...

koo, tha mue of. the cabtrele incrums. thoagh out e
puryicakion . A the cuele., suce. copel. akoms cye beng
.J.ml-,...ﬂm.m.ge..q..sﬁﬁw cuncde dmmm a:ﬁmmﬁﬂf.am}ﬂuw

b cncela.. C&u&u gaa ia. guen cpl olser ok the cnccle e,

bt sulpur s nagaluely charged. T Ne ko baging of ... ...
he slackedysin b solibion tumn bluc bud- ad- the. end...... ...

o Ahe hluc foudes e

Results Plus: Examiner Comments

A typical Level 2 response. There is sufficient description of processes occurring at the cathode
and anode and of the impurities, so this was awarded 4 marks. There is insufficient explanation

to award Level 3.
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*(d) Impure copper can be purified using electrolysis.

The impure copper is used as the anode.

A pure copper cathode is used.

The electrodes are placed in copper sulfate solution.

A direct electric current is passed through the solution.

6Vdc.
supply

pure copper

cathode |mpure

copper anode

copper sulfate
solution ——

——

Describe and explain what is seen when this apparatus is used to purify a piece of
impure copper.
(&)
Sreoer L Y. J":;Z'L e e S M e
(el W W WY hu-:;u.%\... B o - - S 5ﬁ1\_r'h_q.n_ . s

PR e -...w—;\n..)--.& Sy = e b-l—i.._h_m ............

Results Plus: Examiner Comments

A typical Level 1 response. Only two valid descriptions have been made, namely the build up of
copper on the cathode and the formation of sludge, ignoring the first few lines in the response.
his was awarded 2 marks only.

Mark Scheme

Q1.
Answer Acceptable answers Mark
yellow / orange /red (1) Combinations of yellow/orange/red (1)
pink

STEMUP.CO.UK
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Q2.

Question Answer Mark
Humber
(i) hydrochloric acid
(1)
Question | Answer Mark
Humber
(ii) C pink-red
(1)
Q3.
Question Answer Acceptable answers Mark
Number
(a)(i) neutralisation (1) accept recognisable spelling (1)
Question Answer Acceptable answers Mark
Number
(a)(ii) D acid + base — salt + water (1)
Question Answer Acceptable answers Mark
Number
(b) (i) 17.12 - 7.02 (1) (=10.10/10.1) 10.10/10.1 (g) (1)
(g)
Question Answer Acceptable answers Mark
Number
(b)(ii) 17.12 — 7.02 (1) (=5.05) (g dm3) | 5.05 (g dm=3) (1)
2 allow error carried forward from bi
Q4.
Answer Acceptable answers |[Mark
(a)(i) |electrolysis Allow any phonetically correct spelling |(1)
(a)(ii) |A description including two of the Ignore references to splint (2)
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following

e Burns/ ignites (1)
e Squeaky (1)

e pop/explodes (1)
e water formed (1)

(b)(i) [Bhydrochloric acid (1)
(b)(ii) [C calcium carbonate (1)
(b)(iii) |An explanation linking two of the (2)
following
e alkali/ base (1)
e (remedy) reacts with/ reduces/
removes (acid) (1)
e (thatis in) excess (1)
e neutralises (acid) / pH raised/
forms water (1)
e pain {removed/relieved} (1)
(c) |magnesium nitrate / Mg(NOs), (1) Reject hydrogen oxide (2)
water /H,0 (1)
Q5.
Question Answer Acceptable answers Mark
Number
(a) magnesium nitrate allow correct formulae
water
carbon dioxide
all three correct (2)
magnesium nitrate + one other (2)
correct (1)
Question | Answer Acceptable answers Mark
Number
(b)(i) C - neutralisation (1)
Question Answer Acceptable answers Mark
Number
(b)(ii) Zn0 + 2HCI = ZnCl; + H;0 (3) correct multiples
ignore state symbols
LHS (1)
RHS (1)
balancing of correct formula (1) (3)
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Question Indicative Content Mark
Number
QWC | * (c) | A description including some of the following points
experiment set up
+« hydrochloric acid in container
s carbon rods in acid
+ attach rods to electrical supply
« d.c. supply(or reference to positive and negative)
+ test tubes to collect gases
test hydrogen
+ lighted splint
+ squeaky pop (with air)/burns
test chlorine
+« (damp blue) litmus paper
+ (turns red then) bleaches/white
(6)
Level (O No rewardable content
1 1-2 + & limited description e.g. simple description/diagram of electrolysis
set up OR description of test for one of the gases.
+« the answer communicates ideas using simple language and uses
limited scientific terminology
+« spelling, punctuation and grammar are used with limited accuracy
2 3-4 + a simple description e.g. a full description of electrolysis OR test
for both gases OR simple description of electrolysis and the test for
one of the gases.
+ the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
« spelling, punctuation and grammar are used with some accuracy
3 5-6 + a detailed description e.g. description of electrolysis and test for
both gases OR a full description of electrolysis and of one gas test.
+ The answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
+ spelling, punctuation and grammar are used with few errors
Q6.
Question Answer Acceptable answers Mark
Number
(1) D salt and water only (1)
Question Answer Acceptable answers Mark
Number
(ii) A description to include two from (2)

(green) solid {disappears / ignore references to names of
dissolves} (1) products
effervesces / bubbles (of fizz

colourless gas) given off (1)
blue (solution) forms (1) goes blue
ignore incorrect colours of

solution

ignore temperature rise
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Q7.

Answer Acceptable answers |Mark
(a) A-air (1)
(b)(i) [(gas ignore g alone (1)
(b)(ii) [reaction is reversible / reaction goes |reaction is in /reaches equilibrium (1)
both ways
(c) fmmonia + sulfuric acid -» Allow = for - (2)
ammonium sulfate (2)
left hand side (1)
right hand side (1)
(d) |improve crop yields / promote plant (1)
growth
crops grow faster
adds essential elements / OWTTE
(e)(i) |burette (1)
(e)(ii) |indicator / any named acid-base ignore Universal indicator (1)
indicator
Q8.

Q9.

Question | Answer Mark
Humber
(i) B a decomposition reaction
(1)
Question | Answer Mark
Mumber
(ii) An answer that combines the following points to provide a
logical description of the experiment
s leave the solution (in a warm place) (1)
e until crystals form then pat with dry filter paper (1)
OR
s partially evaporate the water (1)
s |eave to crystallise and pat dry with filter paper (1) \
{2
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Question | Answer Mark
number
(a) any one precaution from:
+ wear gloves to prevent contact with skin/safety (1)
+ spectacles to prevent contact with eyes (1) (1)
Question | Answer Additional guidance Mark
number
(b) 1000 cm? contain 4.3 x 1000 (1) | Award full marks for correct
250 numerical answer without
1 dm? contains 17.1 (gdm™?) (1) | working.
(2)
Question | Answer Additional guidance Mark
number
(c) 2Ma0OH + H:504 — Na:504 + 2H,0 | Do not award 2 if incorrect
+ correct formulae (1) balancing added.
+ balancing (1) (2)
Question | Answer Mark
number
(d) « {titration 1/27 cm’} should not be used because burette
readings {not precise/not accurate/not read to 2 d.p.} (1)
+ {titration 4/25.80 cm”} should not be used because volume
of used (25.80 cm?) not concordant with other two (1) (2)
Q1o0.
Question | Answer Additional guidance Mark
number
() ACID (2)
use measuring cylinder / pipette / burette (1) | must name apparatus
ignore weigh the liquid
BASE
balance / scales / weigh out amount (1) allow use portion of known mass /
use measured amount in g /
specific mass given [from 0.1 to
10g]
allow weight for mass
(ii) START colourless (1)
both START and END required
END pink / magenta for mark
ignore clear
(iii) | An explanation linking (2)
« {hydrogen ions/ H*} {reacted / allow
neutralised} (1) H*+ OH H,0 (1) for MP1
+ {concentration falls/ fewer} H* /
{concentration rises/ more} OH- (1)
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Ql1.

Question Answer Mark
number
(i) A abalance  The only correct answer is A. (1)
B is incorrect because a pipette is used to measure out a volume of liquid and is not used
to find the mass of a metal.
Cis incorrect because a stopwatch is used to measure time and is not used to find the
mass of a metal.
D is incorrect because a thermometer is used to measure temperature and is not used to
find the mass of a metal.
Question Answer Additional guidance Mark
number
(ii) Any two from the following (2)
* ([same) volume of acid (1) allow amount / mass of acid
* (same) concentration of acid (1) | allow strength / pH
* [same) size of metal (pieces) (1) allow surface area
+ (same) temperature (1)
ignore references to time
(iii) copper is {not reacting / no reaction / allow less reactive (than hydrogen) (1)
unreactive /low in reactivity series / not
reactive enoughl ignore inart (alone)
(iv) MgClz (ag) (1) allow ACy (2)
Hz (g) (1) allow G
aq g
Q1l2.
Answer Acceptable answers Mark
(a) A description including (2)
excess magnesium oxide (1)
filter (to remove excess solid /
magnesium oxide) (1)
(b) MgCOs + H,S0, » MgSO, + H,O (2)
+ CO, (2)
max 1 if incorrect balancing
left hand side (1)
right hand side (1)
(c) A calculation involving
mass of solid = 258.515 -
258.450 (1) (2)

(= 0.065 g)
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concentration = 0.065 x %%, |allow TE from mass of solid for

(1)

second mark
(= 0.130 (g dm™))

Indicative Content

QWC *(d) A description including some of the following points
e hardness caused by dissolved calcium and/or
ions
e boiling water
e removes temporary hardness only / not germ
hardness
e jons removed
e by formation of limescale / calcium carbgnate
* jon exchange resin
e run tap water through resin
e calcium and / or magnesium ions are exchang
ions
e which do not cause hardness
allow full credit for use of other correct methods|such
washing soda
Level 0 No rewardable content
1 1-2 ¢ a limited description e.g. temporary hardness by boiling water /
permanent hardness (& temporary hardness) by ion exchange
¢ the answer communicates ideas using simple language and uses
limited scientific terminology
¢ spelling, punctuation and grammar are used with limited accuracy
2 3 -4 ¢ a simple description e.g. use of ion exchange and boiling water
removes ions causing hardness
¢ the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
¢ spelling, punctuation and grammar are used with some accuracy
3 5-6 e a simple description and explanation e.g. boiling water removes only
temporary hardness, ion exchange resin removes both types of
hardness, by removing calcium and/or magnesium ions from hard
water
e the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
e spelling, punctuation and grammar are used with few errors
Q13.
Indicative Content
QWC A description including some of the following points
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reactants
e dissolve reactants (in water)
e mix reactants / solutions
e use of appropriate apparatus
e stir

separate product

e filter
e use of filter funnel and paper

making pure dry salt

e solid on filter paper
e wash with water

e dry in oven / leave to dry / in a warm pla¢

e

Level

No rewardable content

a limited description e.g. mix the two reactants in a beaker OR wash
solid and leave to dry.

the answer communicates ideas using simple language and uses
limited scientific terminology

spelling, punctuation and grammar are used with limited accuracy

a simple description e.g. mix solutions of the reactants in a beaker
and then filter.

the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

a detailed description e.g. mix solutions of the reactants in a beaker
then filter, wash solid and leave to dry.

the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately

spelling, punctuation and grammar are used with few errors

Q14.

Answer Acceptable answers Mark

(a)(i)

BaSO,

SO,Ba (1)
ignore charges unless incorrect

(a)(ii)

charged particle charged atom / (1)

{particle/atom(s)} that has
gained or lost electrons ignore
any stated charges

(b)

An explanation linking two of the (2)
following points:

ignore barium sulfate is insoluble
barium sulfate does not |in water

dissolve (in water) (1) {mix with / enter} blood allow
'barium sulfate does not dissolve
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is not absorbed into bloodfinto the bloodstream' for 2 marks
/ body (1)

passes through body allow 'it is insoluble so it is
(unchanged) (1) nontoxic' for one mark

Indicative Content

QWC *(c) A description including some of the following points
reactants
e dissolve reactants (in water)
e mix reactants / solutions
e use of appropriate apparatus
e stir
separate product
o filter
e use of filter funnel and paper
making pure dry salt
e solid on filter paper
e wash with water
e dry in oven / leave to dry /in a warm plac¢e
Level 0 No rewardable content
1 1-2 e a limited description e.g. mix the two reactants in a beaker OR wash
solid and leave to dry.
e the answer communicates ideas using simple language and uses
limited scientific terminology
e spelling, punctuation and grammar are used with limited accuracy
2 3 -4 e a simple description e.g. mix solutions of the reactants in a beaker
and then filter.
e the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
¢ spelling, punctuation and grammar are used with some accuracy
3 5-6 ¢ a detailed description e.g. mix solutions of the reactants in a beaker
then filter, wash solid and leave to dry.
¢ the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
e spelling, punctuation and grammar are used with few errors
Answer Acceptable answers Mark
(d) Ba + Cl, (=) (1) » BaCj; (1) max 1 for any incorrectly (2)
reactants = 1 balanced equation
product = 1
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Q15.

Question | Answer Additional guidance Mark
Number
(i) C neutral (1)
(1)
Question | Answer Mark
Number
(ii) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application of
understanding (1 mark)
* to react all the (nitric) acid in the solution (1)
¢ so that the calcium nitrate solution is pure (1)
(2)
Question | Answer Mark
Number
(iii) CaCO3 + 2HNOz — Cal(NOz)z + Hz20 + COz (3)
left hand side formulas (1)
richt hand side formulae (1)
halancing correct formulae (1)
(3)
Q1l6.
Answer Acceptable answers Mark
(a) [sodium carbonate + calcium nitrate — ignore solution / state symbols ignore |(2)
sodium nitrate + calcium carbonate |incorrect attempts at balanced
(2) equation
ignore mixtures of words and formulae
LHS (1)
RHS (1)
(b)(i) [C orange-red (1)
(b)(ii) |A description including two points e moisten splint (2)

from

CLEAN
¢ clean (flame test) wire with
(hydrochloric) acid (1)

SAMPLE
e put (wire) into solid (1)

TEST
¢ hold (wire) in (Bunsen) flame

(1)

e put splint into solid
e hold splint in (Bunsen) flame

ignore : hold over flame use of tongs /
spatula etc for equipment, max 1
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(c)(i)

40/44 (1) (= 0.909)

91(%))

(any fraction) x 100 (1) (= 90.9/90.91

correct answer (2)

Ignore 90(%)

(2)

(c)(ii)

reaction is incomplete / not hot
enough / not heated for long enough /
use of impure calcium carbonate

ignore {gas escaping / not all
collected / incorrect measurement}

(1)

(d)

D have high melting points

(1)

Q17.

Answer

Acceptable answers

Mark

sodium carbonate + calcium nitrate —»
sodium nitrate + calcium carbonate

(2)

LHS (1)
RHS (1)

ignore solution / state symbols ignore
incorrect attempts at balanced
equation

ignore mixtures of words and formulae

(2)

Q18.

Q1l19.

Question Answer

Number

Mark

L ]
paper (1)
[ ]

An answer that combines knoviledge (1 mark) and
understanding (2 marks) to provide a logical description

use of a pH (probe and) meter / suitable universal indicator

(after each addition of calcium oxide) stir (1)
record pH after each addition (1)

(3)
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Question | Answer Mark
number
D potassium and bromine D is the only correct answer. (1)
AO1
A is incorrect since neither hydrogen nor oxygen are products of this
electrolysis.
B is incorrect because only bromine is a product and hydrogen is not
a product of this electrolysis.
C is incorrect since only potassium is a product and oxygen is not a
product of this electrolysis.
Q20.

Question | Answer Additional guidance Mark
number
(i) Clz(g) + H20(l) = HCl(aqg) + all three formulae (only) on (3)
HClO(aq) (3) correct sides of equation with no | AO2
incorrect balancing (2)
two formulae correct regardless
of any other error (1)
all three state symbols (1)
Do not allow incorrect symbols or
non subscripts e.g. CL?
Question | Answer Additional guidance Mark
number
(ii) H* if any other ions included 0 marks | (1)
AO1
Question | Answer Additional guidance Mark
number
(iii) | neutralisation allow exothermic (1)
reject endothermic AO1

Q21.
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Question | Answer Additional guidance Mark
Number
(i) CsHe + 602 = 4C0:2 + 4H20 (2)
4C0; (1) AO 21
4H,0 (1)
Question | Answer Additional guidance | Mark
Number
(ii) A description linking second mark (2)
dependent on first
» (bubble gas through) AD11
limewater (1)
» (limewater) turns {milky /
cloudy / white precipitate}
(1)
ignore lit splint goes
out
Q22.
Question | Answer Additional guidance Mark
number
(i) Clz(g) + HzO(l) = HCl{aq) + all three formulae (only) on correct sides of | (3)
HClO{aq) (3) equation with no incorrect balancing (2) AOD2
two formulae correct regardless of any other
error (1)
all three state symbols (1)
Do not allovs incorrect symbols or non
subscripts eg CL2
Question | Answer Additional guidance Mark
number
(ii) H* if any other ions included 0 marks (1)
A1
Question | Answer Additional guidance Mark
number
(iii) | neutralisation allovr exothermic (1)
reject endothermic AO1
Question | Answer Additional guidance Mark
number
(iv) | A description including any two from: (2)
+ powder disappears (1) allow dissolves AO2
« effervescence/ bubbles/ fizzing (1)
+ blue solution forms (1)
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Q23.

Q24.

Question | Answer Additional guidance Mark
number
(i) Left : Hz2504 (1) reject superscript numbers (2)
Right : Cus0s (1) reject superscript numbers
incorrect balancing max 1
Question | Answer Mark
number
(ii) 63.5 + 12 + 3x16 (1) (2)
=123.5(1)
Question | Answer Mark
number
(iii) A bubble the gas through limewater, limewater turns cloudy (1)
The only correct answer is A
B is not correct because test shows only an acidic gas
C is not correct because test shows only that the gas does not support
combustion
D is not correct because test shows only an acidic gas
Question | Answer Additional guidance Mark
number
(i) Left : H2S0s (1) reject superscript numbers (2)
Right : CuS0s (1) reject superscript numbers
incorrect balancing max 1
Question | Answer Mark
number
(ii) 63.5+ 12 + 3x16 (1) (2)

=123.5 (1)
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Question
number

Answer

Mark

(i)

A bubble the gas through limewater, limewater turns cloudy
The only correct answer is A

B is not correct because test shows only an acidic gas

C is not correct because test shows only that the gas does not
support combustion

D is not correct because test shows only an acidic gas

(1)

Q25.

Question Answer
number

Mark

C lead and bromine is the only correct answer
A is incorrect because lead is produced at the cathode
B is incorrect because lead and bromine are produced

D is incorrect because bromine is produced at the anode

(1)

Q26.

Question | Answer
number

Mark

C lead and bromine is the only correct answer
A is incorrect because lead is produced at the cathode

B is incorrect because lead and bromine are produced

D is incorrect because bromine is produced at the anode

(1)

Q27.
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Question | Answer Additional guidance Mark
number
(i) measuring cylinder allow burette or pipette (1)
Question | Answer Mark
number
(ii) (ammonia) + phosphoric acid — ammonium phosphate (1)
Question | Answer Mark
number
(iii) An answer that combines the following points of application of
knowledge and understanding to provide a logical description:
= first heat the solution/leave water to evaporate (1)
» _and then filter off/dry crystals formed (1) (2)
Q28.
Question | Answer Additional guidance Mark
number
(i) (2)

S Fillir Tl

\ A

b papm

Carinal Task

(2)
OR

diagram: funnel with separate
filter paper and (conical) flask
(1)

labels: (filter) funnel and filter
paper and (conical) flask (1)

reject diagram with funnel
‘closed” at bottom/top but can
score MP2

allow *closed’ filter paper

allow any suitable apparatus
for conical flask e.g. beaker

‘flask’ label should be
appropriate to apparatus
drawn

ignore labelling of
filtrate/residue etc
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Question | Answer Additional Mark
number guidance
(ii) a description including any three from: (3)
« heat solution (to concentrate) (1)
then either
* leave solution {in warm place / to
crystallise} (1)
+ scrape crystals (from container) / pat
dry between filter papers (1)
OR
* leave solution {to crystallise / to cool}
(1)
« filter off crystals / decant liquid from the
crystals / pat dry between filter papers /
dry in oven (1)
if no other marks
are scored , allow
max 1 for
crystallisation (1)
Q29.
Question | Answer Additional guidance Mark
number
(i) Any TWO from (2)

« no more bubbles / fizzing (1)
+ no further change in colour (1)

+ {solid / copper carbonate}
remains at bottom of flask / no
more {solid / copper carbonate}
dissolves (1)

ignore references to pH

allow cloudy/opaque liquid

ignore no more copper carbonate
will react
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qualities and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not
required to include all the material that is indicated as relevant.
Additional content included in the response must be scientific and

Question | Indicative content Mark
number
(ii) Answers will be credited according to candidate's deployment of

knowledge and understanding of the material in relation to the (6)

relevant.

AO02 and A03 (6 marks)

» filter mixture
« using filter funnel and paper
« collect filtrate / copper sulfate solution
* in conical flask / suitable (named) container
+ pour into an evaporating basin
+ heat on water bath / on tripod over Bunsen
« until half volume / concentrated / partially evaporated / crystals
start to appear around the edge
+« remove from heat and cover with filter paper
« allow to cool
+ and crystallise
« separate crystals using a suitable method
* put/place crystals onto absorbent/filter paper
« dryin a warm place
Level | Mark|Additional General additional quidance - the decision within levels
Guidance EqQ - At each level, as well as content, the scientific coherency
of what is stated backed up by planning detail will help place
the answer at the top, or the bottom, of that level.
0 No rewardable
material.
Level 1| 1-2 |Additional guidance Possible candidate responses
Identifies relevant + filter the mixture (alone)
practical operations + allow solution to crystallise (alone)
+ filter mixture using filter paper - upper part of level
Level 2| 3-4 |Additional guidance Possible candidate responses
Some correct + filter mixture and collect solution/liquid
sequencing of + evaporate solution and leave to cool
correct operations + sequence with detail - upper part of level
Level 3| 5-& |Additional guidance Possible candidate responses
Sequence of operations|s  filter mixture then cool and crystallise
to include two + evaporate/heat solution then allow to cool and crystallise
, + sequence with detail — upper part of level
from filter to
remove excess copper
carbonate, crystallise
(includes heating
& cooling),
separate crystals & dry

Q30.
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Question | Answer Additional guidance Mark
number
(i) A description including (2)
+ apply lighted splint (1) allow flame / ignite gas
ignore ‘squeaky pop test’ /
glowing splint
+ gas burns / (squeaky) pop (1) second mark is dependent on first
Question | Answer Mark
number
(ii) B oxygen (1)
The only correct answer is B
A, C & D these gases are not produced in the electrolysis of sodium
sulfate solution
Question | Answer Additional guidance Mark
number
(iii) (2)
* electrical energy / electricity (1) allow electric current
* J{decomposes / breaks down / allow separates ions
splits} {electrolytes / (ionic)
compounds / substances} (1) reject decomposing elements for
MP2
Q31.
Question | Answer Additional guidance Mark
number
(i) A description including (2)
« apply lighted splint (1) allow flame / ignite gas
ignore “squeaky pop test’ f
glowing splint
= gas burns / (squeaky) pop (1) second mark is dependent on
first
Question | Answer Mark
number
(ii) B oxygen (1)
The only correct answer is B
A, C & D these gases are not produced in the electrolysis of sodium
sulfate solution
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Question | Answer Additional guidance Mark
number
(iii) (2)
« electrical energy / electricity (1) allow electric current
» {decomposes [/ breaks down / allow separates ions
splits} {electrolytes / (ionic)
compounds / substances} (1) reject decomposing elements
for MP2
Q32.
Question | Answer Additional guidance Mark
number
A description to include (2)
AO1
s heat solution (to evaporate evaporating all water loses MP1
water and concentrate the salt
solution) (1)
+ leave to cool (1) allow _ _
leave {in warm place/on window
sill} (for water to evaporate
slowly) (1)
for several days (1)
Q33.
Question | Answer Additional guidance Mark
number
(i) Diagram to show (2)
max 1 mark if no labelling AO1

» electrodes in solution (1)
* wires and power supply

circuit (1)

connected to give a complete

Ignore any charges on the
diagram
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Question | Answer Additional guidance Mark
number
(ii) |« anode: smaller because (3)
copper atoms form ions (and AD1
go into solution) / oxidation
of Cu atoms (1)
» cathode: larger because
copper atoms are formed
(from ions in the solution) /
reduction of Cu?* (1)
» solution: the same number of
ions enter and leave solution
(1)
Q34.
Question | Answer Acceptable answers Mark
Number
(a) D gases from volcanoes (1)
Question | Answer Acceptable answers Mark
Number
(b) (i) | A less than 1% (1)
Question | Answer Acceptable answers Mark
Number
(b) (ii) | CO:z CO must be capitals (1)
Reject Co
2 must be subscript
Question | Answer Acceptable answers Mark
Number .
(b)(iii) | An explanation linking any two (2)
from
EITHER
+ photosynthesis(1) Reject respiration
Ignore breathe in (carbon
« in (green) plants (1) dioxide)
» (carbon dioxide) absorbed
(1)
OR
» (carbon dioxide) is soluble reference to formation of
(in water) / dissolves (1) skeletons [/ carbonate rock
* inoceans (1)
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Question | Answer Acceptable answers Mark
Number
(b)(iv) | burning fossil fuels / burning ignore cars/driving unqualified (1)
{petrol / fossil fuel} (in vehicles)
/deforestation allow breathing / respiration
Question | Answer Acceptable answers Mark
Number
(b) (v) | a description linking (2)
second marking point is dependent
on first
» limewater
« (turning)
cloudy/milky/white ppt
Q35.
Question Indicative content Mark
Mumber
* An answer that combines knowledge (3 marks) and

use inert electrodes

zinc chloride is ionic

zinc metal forms

chlorine forms
as (yellow-) green gas

connect to d.c. supply

understanding (3 marks) to provide a logical description:

place zinc chloride in crucible
heat to melt zinc chloride

contains zinc ions and chloride ions
ions can move in liquid
positive zinc ions move to cathode
zinc ions gain electrons

as silver shiny solid formed
negative chloride ions move to anode
chloride ions lose electrons

(6)
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Level

Mark

Descriptor

Mo awardable material.

Level 1

* Demonstrates elements of chemical understanding,
some of which is inaccurate. Understanding of scientific,
enquiry, techniques and procedures lacks detail. (AO1)

* Presents a description which is not logically ordered and
with significant gaps. (AO1)

Level 2

3-4

* Demonstrates chemical understanding, which is mostly
relevant but may include some inaccuracies.
Understanding of scientific ideas, enquiry, techniques
and procedures is not fully detailed and/or developed.
(AO1)

* Presents a description of the procedure that has a
structure which is mostly clear, coherent and logical
with minor steps missing. (AO1)

Level 3

* Demonstrates accurate and relevant chemical
understanding throughout. Understanding of the
scientific ideas, enquiry, techniques and procedures is
detailed and fully developed. (AO1)

s Presents a description that has a well-developed
structure which is clear, coherent and logical. (AD1)

Q36.

Q37.

Question
Number

Answer

Mark

(i)

chlorine (1)

(1)

Question
Number

Answer

Mark

(ii)

A description to include

¢ lighted splint / ignite gas (1)
¢ oas burns / (squeaky) pop (if air is present) (1)

(2)

Question
Mumber

Answer

Mark

(i)

chlorine (1)

(1)
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Question | Answer Mark
Number
A description to include
* lighted splint / ignite gas (1)
# gas burns / (squeaky) pop (if air is present) (1)
(2)

Q38.

Question | Answer Additional guidance Mark
Number
(i) A diagram of a workable (2)
apparatus showing a complete
circuit including max 1 if circuit not complete AD12
allow labelling as “electrodes’ or
» electrodes labelled in (copper | ‘anode’ and ‘cathode’ or ‘copper’
sulfate) solution (1)
ignore ‘connected to mains’
allow symbal for cell/battery
» {power supply / power pack / [ even if wrong way round
battery} connected (1)
Question | Answer Additional guidance Mark
Number
(ii) | An explanation linking the (4)
following point to a maximum of | ignore references to zinc, chlorine
four and zinc chloride AD 21

» anode lost copper and
cathode gained copper /
reaction at cathode is reverse
of reaction at anode / copper
ions move into solution at
anode AND copper ions move
out of solution at cathode (1)

and any three from

» at anode copper atoms
become copper ions (1) and
lose two electrons (1)

OR (at anode) Cu — Cu®™ +
2e (2)

» at cathode copper ions
become copper atoms (1) and
gain two electrons (1)

OR (at cathode) Cu** + 2e
— Cu (2)

allow copper atoms are oxidised

(1)

marking points independently
allow copper ions are reduced (1)
marking points independently
penalise wrong use of atom / ion
once only

penalise wrong use of reduced /
oxidised once only
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Q39.

Answer Acceptable answers Mark
(i) An explanation linking: (2)
Marking point 1 half equation, even unbalanced,
e {hydroxide/OH} ions (from showing hydroxide ions losing
water) (1) electrons (2)
Marking point 2 do not allow marking point 1 if only
¢ (ions) lose electrons /are {oxygen/sulfate} ions mentioned
oxidised (1)
(ii) 1.27 /63.5 (1) (= 0.02) 0.02 with no working (1) (1)
correct working with incorrect answer
(1)
Q40.
Question | Answer Mark
Number
(i) C chlorine zinc (1)
The only correct answer is C AD 21
A is not correct because oxygen cannot be produced by the
electrolysis of this molten salt
B iz not correct because hydrogen cannot be produced by the
electrolysis of this molten salt
D is not correct because hydrogen and oxygen cannot be produced by
the electrolysis of this molten salt
Question | Answer Mark
Number
(ii) |D it contains ions that can move (1)
The only correct answer is D AD11
A is not correct because molten zinc chloride does not contain
molecules
B is not correct because molten zinc chloride does not have a giant
structure
C is not correct because delocalised electrons are not present
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Q41.

Question | Answer Additional guidance Mark
Number
(i) so that the ions can allow the solid does not conduct (1)
move allow conducts when {in
solution/liquid} AD 22

ignore conducts when molten
allow so cations / anions can move

ignore so particles can move

reject electrons move

OR

container) (1)

Question | Answer Mark
Number
(i) OH" and CI- only circled (1)
AD 11
Question | Answer Additional Mark
Number guidance
(iii) | An explanation linking one of the following (2)
pairs of points
AD 3
» use a crucible/metal container 3b

(instead of a beaker) (1)
« which will not break/melt {(when
heated strongly) (1)

+ add a Bunsen burner (under the

+ because heat needed to melt the
lead bromide / to make the lead
bromide a liquid (1)

allow blow torch
ignore hot water
bath

Q42.
Answer Acceptable answers |[Mark
(i) [B H"and Na™ ions
(1)
(ii) |An explanation linking ignore reference to number of (2)
electrons
e electron(s) (1) do not allow negative charge
e (have been) lost/removed (1) |[chlorine gains electrons (0)
conditional on electrons allow chlorine loses electrons (1)

(iif) |Any one from ignore solution has pH greater than 7 |(1)

e it contains (excess)
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{hydroxide/OH"} ions (1)

e {sodium/Na*} ions and
{hydroxide/ OH"} ions remain

(1)

e it is sodium hydroxide/NaOH fjallow no hydrogen ions left/acidic
(1) ionsremoved

» {hydrogen/H*} ions have been
removed (at the cathode) (1)

(iv) |use {molten/liquid} {sodium chloride fignore just liquid/liquid sodium (1)
electrolyte} / melt {it/sodium
chloride/electrolyte}
Q43.
Question Indicative Content Mark
Number
QWcC | * An explanation including some of the following points (6)

copper chloride powder
« does not conduct
+ solid ionic compounds do not conduct
« ions not free to move

copper chloride solution
* conducts
(ionic) solutions conduct
ions are free to move
red-brown solid is copper/copper produced at cathode
yellow green gas is chlorine/chlorine produced at anode

explanation in terms of ions for copper chloride solution

« negatively charged ions/chloride ions attracted to the
anode

« positively charged ions/copper ions attracted to the
cathode

More detailed explanation of electrode reactions/half equations
not required but must be credited
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Level |0 No rewardable content
1 1-2 + a limited explanation e.g. products are identified
+ the answer communicates ideas using simple language and uses
limited scientific terminology
« spelling, punctuation and grammar are used with limited
accuracy
2 3-4 « asimple explanation e.g. identifies the products and limited
explanation of either powder or solution
« the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
= spelling, punctuation and grammar are used with some accuracy
3 5-6 » a detailed explanation e.g. a detailed explanation of copper
chloride solution identifying the products
« the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
+ spelling, punctuation and grammar are used with few errors
Q44.
Question Answer Acceptable answers Mark
Number
(i) electrical (energy) / electricity / (1)
direct (electric) current
Question Answer Acceptable answers Mark
Number
(ii) A description including (2)
« {light / ignite} gas / lighted reject glowing splint
splint (1)
= gas burns / (squeaky) pop (if | second mark conditional on first
air is present) (1)

Q45.
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Question Indicative Content Mark
Number
QWC | # A description / explanation including some of the following (6)
points
marks can be scored from diagrams
incorrectly balanced equations can be used as evidence of
reaction occurring but po not otherwise credited
electrolysis process
« ions move when current passed
« negative ions move to anode
« overall decomposition of water
« 2H:0 » 2H2402
Anode/ positive electrode
« sulphate ions move to anode
« hydroxide ions move to anode
« hydroxide ions lose electrons/oxidation
« hydroxide ions form oxygen
« half equation: 40H — Oz + 2H0 + 4e”
= half volume gas at this electrode
= oxygen test: glowing splint in gas relights
cathode/ negative electrode
« sodium ions move to cathode
« hydrogen ions move to cathode
« hydrogen ions gain electrons / reduction
« hydrogen ions form hydrogen
« half equation: 2H™ + 2e” —» H:
« double volume gas at this electrode
= hydrogen test: lit splint in gas burns/ pops
« hence double volume of hydrogen gas
Level | O No rewardable content
1 1-2 * a limited description e.g. states which ions go to which electrode
« the answer communicates ideas using simple language and uses
limited scientific terminology
« spelling, punctuation and grammar are used with limited
accuracy
2 3-4 = asimple explanation e.g. explain formation of one product
« the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
« spelling, punctuation and grammar are used with some accuracy
3 5-6 » a detailed explanation e.g. explaining formation of BOTH
products at electrodes
« the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
« spelling, punctuation and grammar are used with few errors

Q46.
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Question | Answer Acceptable answers Mark
Number
(i) | An explanation including (2)
« decomposing / breaking down allow “splitting up’
of (compounds) (1) ignore “separate’
reject breaking down of elements
« using electrical energy /
electricity /direct current /d.c.
supply (1)
Question | Answer Acceptable answers Mark
Number
(ii) | A description including use of any suitable indicator (1) | (2)
with correct result (1)
eg universal indicator paper is
bleached (2)
= (damp blue) litmus
» turns (red then) white /
bleached
Question | Answer Acceptable answers Mark
Number
(iii) | An explanation including any two (2)
af
*» (chlorine) could escape/leak
(1)
» (chlorine is) toxic / corrosive / | Ignore ‘chlorine is dangerous’
poisonous (1)
« an effect on people eg death / | Allow harmful to people
injury / damage lungs
Jdamage eye
Question | Answer Acceptable answers Mark
Number
(iv) | Any one of (1)
= (to make) plastics / PVC [
bleach
« to purify / sterilise water Ignore *(cleans) swimming pools’
Q47.
Answer Acceptable answers IMark
(a) Na*tand Mg** reject if any other ions are given |(1)
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allow names

the cathode.

(b) An explanation linking if cathode gains electrons - 1 (2)
mark
(reduction is) gain of electrons(2) [oss of oxygen - 1 mark
(c) An explanation linking three of
the following
{ions / particles} cannot move in
solid (1)
{ions / particles} move in
molten liquid/ lattice structure
is broken on melting(1)
{bromide (ions) / negatively Half equation, even unbalanced, |(3)
charged (ions /bromine)} {move /showing bromide ions losing
attracted} to anode (1) electrons (2)
bromide (ions) lose electrons /
(bromide ions) are oxidised(1)
to form bromine atoms (1)
bromine molecules / Br, formed
(1)
Indicative Content
QWC *(d) A description / explanation including some of thg follo
anode
e the anode decreases in mass / size
e copper atoms form ions by losing electrons
e copper ions pass into electrolyte
e oxidation takes place at the anode
e (anode) sludge forms as
e impurities {are left behind / fall to the bottom
electrode)
cathode
e the cathode increases in mass / size
e copper ions gain electrons to form copper
e pure copper deposits on the cathode
e reduction takes place at the cathode
electrolyte
e copper sulfate solution does not change in col
* no change in concentration of copper ions
e copper ions in the electrolyte move toward th
Level 0 No rewardable content
1 1-2 ¢ a limited description e.g. copper leaves the anode and deposits on
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the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

a simple description e.g. copper leaves the anode and deposits on the
cathode and impurities fall to the bottom of the beaker.

the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

a detailed description and explanation e.g. copper atoms from the
anode lose electrons to form copper ions; copper ions are attracted to
the cathode where they gain electrons to form pure copper.

the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately

spelling, punctuation and grammar are used with few errors
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